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HOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamMmmMa o XMMHU Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
benepanbHOR oOpa3oBartesbHON IPOrpaMMBbl CPEIIHETO oO1ero
obpazoBanusi(DPOII COO), npencrabieHHbix B denepaibHOM TOCYAapCTBEHHOM
oOpazoBarenbHOM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTENbHBIX opraHu3anusx Poccuiickoit
Qenepanvy, pealvM3yIOIMIMX OCHOBHBbIE 00Opa3oBaTeNbHbIE MPOTPAMMBI, U
OCHOBHBIX TosoxkeHuM «CtpaTeruu pa3BuTus BocnuTaHusi B Poccuiickoi
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHSI Ha YPOBHE YINIYOJIEHHOTO H3y4YEHHs 3aHMMAET Ba)XHOE MECTO B
CUCTEME ECTECTBEHHO-HAy4yHOTO oOpa3zoBanus yuammuxcsi 10-11 kiaccos.
W3ydyenne mnpeamera, peannsyeMoe B YCIOBUSX JAU(PPepeHIupOBaHHOTO,
NpoQUIBHOrO O00y4YeHUs, NPU3BAHO OOECHEYUTh OO0IIE00pa30BaTENbHYIO H
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBIMTYCKHHUKOB IIIKOJIbI, HEOOXOJAUMYIO A
ajanTaiyy UuX K ObICTPO MEHSIOIIMMCS YCIOBHSM KHU3HHU B COIIMYME, a TAKXKe JJIs
IPOJOJDKEHUsT 00y4YeHUsI B OpraHu3alusX MpodeccHoHaNbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJJHOM M3 NPUOPUTETHBIX AUCIUTIINH.

B mporpaMmme 1o XUMHM Ha3HaueHUE TpeamMeTa «XUMHUS» MOJydaeT
MOAPOOHYIO  MHTEPHPETALUI0 B  COOTBETCTBMM €  OCHOBONOJIArarolUMU
nonoxerusiMu PI'OC COO o B3anuMOOOYCIOBJICHHOCTH ILI€JIeH, COJepKaHus,
pe3ynbTaToB OOydeHHMs] M TpeOOBaHUN K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETENLCTBOM TOMY SIBJSIFOTCSL CJEAYIOIIME BBINOJHIEMbIE MPOrpaMMOM IO
XUMUU QYHKIIHH:

e THPOPMALIMOHHO-METOJIMYECKAsl, pealu3alus KOTopoi oOecrneynBaeTt
MOJIyYCHUE TIPEACTABICHUS O TIIENSIX, COJCp)KaHWU, OOIIEeH CTpaTeruu
oOy4YeHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEJACTBAMU MPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OPraHU3ALMOHHO-TIAHUPYIOIAsl, KOTOpas MpeaycMaTpUBAET OIpeaesieHue:
NPUHIUAIIOB  CTPYKTYPUPOBAHUS W  TOCIEAOBATEIbHOCTU  HM3Y4YCHUS
y4eOHOro  marepuana, KOJMYECTBEHHBIX U KAYECTBEHHBIX  €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIBHOW OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX JIOCTHKEHUN O0O0yJaromuxcs B
paMKax HTOrOBOW arrectalud B (OpME E€AMHOTO0 TOCYAAPCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma mist yrityOJI€HHOTO U3YUYEHUS XUMUM:



e YCTAaHABJIMBAECT MHBAPUAHTHOE MPEAMETHOE COEPKaHNE, 00513aTENbHOE IS
U3y4YeHUsT B  paMKax OTAENbHbIX Tpoduiiel, mperycMaTpuBaeT
pacmpesiefieHie W CTPYKTYpPHPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 12T IPUMEPHOE paclipesiesieHne yueOHOTO BpeMEHHU, PEKOMEHIyeMOro s
U3YYEHUS OTNIETBHBIX TEM;

elIpe/AJIaracT MNPUMEPHYIO  IOCIEAOBATEIBbHOCTh HU3YYEHHS  y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKM MOCTPOEHHUs Kypca, BHYTPU NPEIMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALINIO 1IEJIeH U 3a]1a4 U3y4YeHHs TIpeIMETa Ha
yIrIyONnEHHOM ypOBHE C YY4ETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME
cpeaHero oOiiero 00pa3oBaHMs, COAEPXKATEIBHON XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHOMN
MPOTPaAMMBI CpeIHEro o011ero oOpa3zoBaHus (JINTYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TakkKe C YYETOM OCHOBHBIX BHJIOB
yue0HO-TI0O3HABATENbHBIX  JACMCTBUI  0O0ydarolerocs IO OCBOCHHUIO
COJIep KaHMs IPeIMETa.

[lo BceM Ha3BaHHBIM MO3ULIMSIM B MPOTPaMME MO XUMHUH TMPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi. 3a TmpeaeIaMd YCTAHOBJICHHOW MPOTpPaMMON 1O  XUMHUHU
00s13aTeIbHOM (MHBAPUAHTHOM ) COCTABIISIONICH COEpKaHUs Y4eOHOTo TIpeMeTa
«Xumus» OCTaéTcsi BO3MOXHOCTh BBIOOpAa €ro BapMaTUBHOM COCTaBISIOIIEH,
KOTOpasi JOJDKHA ONpPENENsATbCA B COOTBETCTBUU C HAIPaBICHUEM KOHKPETHOIO
npoduiis 00yueHus.

B coorBercTBMM ¢ KOHUeENTyalbHbIMH TosnoxkeHusmu @OIrOC COO o
Ha3HAYCHUH TMPEAMETOB 0a30BOr0 MW YIUIYOJIEHHOTO YPOBHEH B CHCTEME
nuddepeHIMpOBaHHOTO OOYy4YEeHUsI Ha YPOBHE CpPEAHEro ooOIiero oOpa3oBaHUS
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHUsI HalpaBieH Ha pealn3aluio
IIPEEMCTBEHHOCTH  C  MOCIEAYIOIIMM  3TallOM  IMOJYYEHHS]  XUMHYECKOIO
oOpa3oBaHMsi B paMKaxX W3YYCHHUS CIEIUAIBHBIX €CTECTBEHHO-HAYYHBIX W
XUMUYECKUX JUCLMIUIMH B BY3aX U OpPraHU3alUgX CPEIHEro MpopecCHuOHAIbHOIO
oOpa3zoBanusi. B 5Toil cBA3M u3ydeHHe mnpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha  paclldpeHHe W  YIIIyOJIeHHe TEOpPeTUYECKOM U
MPAKTUYECKON MOATOTOBKM OOYUYaIOIIMXCs, BHIOPABIITUX ONPEACIEHHBIN MTPOQPUITH
oOy4YeHus1, B TOM YUCIIE C MEPCIEKTUBON MOCIEIYIOMIEro MOIYyYeHU XUMUYECKOTO
0o0pa3oBaHus B OpraHu3aluiax npodeccuoHaibHoro oopazopanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k MmIaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
denepanbHOlt  00pa30BaTENBHOM MPOTPAMMBI  CPEIHEr0 OOIIero oOpa3oBaHUs
U3Y4YEHUE peIMeTa « XUMHUSD OPUEHTHUPOBAHO TAKKE HA PELIEHUE 3a1a4



BOCIIUTAHUSA U COLMAIBHOIO PAa3BUTHUS OOydarommxcs, Ha (GOpMHUpOBAaHUE Yy HHX
OOIIEMHTEIIEKTYaIbHbIX YMEHHM, YMEHHUIN pallMoHaIM3aluil y4eOHOTro Tpyaa u
00O0OIIEHHBIX CIOCOOOB MESITENIBHOCTH, WUMEIOIIUX MEXIUCIUIUIMHAPHBIN, HaJ
pEeIMETHBIN XapaKTep.

CocraBnsiomuMy npeaMeTa «XuMus» Ha YpOBHE YriayOJEHHOTO U3Y4YEHUS
ABJISIIOTCS  yIIyOn€éHHble Kypchl — «Opranumyeckas xumus» u  «OOmas wu
Heoprannyeckas xumus». [lpu onpeneneHnn noaxon0B K 0TOOPY M CTPYKTYPHOM
OpraHu3allMd COJAEpP’KaHUS 3TUX KypCcOB B IpPOrpaMMe IO XHMMHU 3a OCHOBY
npusaTel nojiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOJIE€HHOTO
YpOBHEW M3yUYEHUS MIPEMETA.

OcHoBy coaepxkaHus KypcoB «Opranumyeckas xumus» U «OOmas u
HEOpraHWYecKass XHUMHS» COCTaBJISET COBOKYIHOCTh MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSIIUXCA K 0a30BOMYy YpPOBHIO M3YYEHHS MpeAMeTa. JTa CHCTEMA
3HAHUM TI0JIydaeT ONPENEIEHHOE TEOPETUUYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OoOJbIIMKA O00BEM  (hAKTOJIOTUYECKOTO
Marepuana. Tak, Ha yrayOJ€HHOM YpOBHE H3Y4YEHHMS NpeaMera obOecrneudeHa
BO3MOKHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS 00bEMa 3HAHUM O XUMHYECKHUX
AJIEeMEHTaX W CBOMCTBAaX MX COCIMHEHMI HAa OCHOBE PACHIMPEHUS] U yriayOJeHus
IPEICTABICHUA O CTPOCHUM BELIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHMs pPeaKklfii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMMUUYECKON KUHETHKHU
u TepMoauHaMuKku. HM3ydyeHue mnepuommueckoro 3akoHa u Ilepuognmueckoit
CUCTEMBbl ~ XMMHYECKHUX  JJIEMEHTOB Oasupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUUYECKUX MPEJCTABICHUSIX O CTPOEHUU aToMa. XMMHYECKas CBSI3b
OOBSACHSIETCS C TOUKU 3PEHMSI SHEPreTHUECKUX U3MEHEHHUI npu € 00pa30BaHUU U
pa3pylIeHUH, a TaKXKE C TOUYKU 3PEHUS MEXAHM3MOB €€ oOpazoBaHus. M3yuenue
TUMOB  peakuuil  JomojHsAeTcs  (GOpMUpPOBAHMEM  TPEACTaBlICHUH 00
ANEKTPOXUMHUYECKUX MPOLECCAX U IEKTPOJIU3E PACIUIABOB U PACTBOPOB BEUIECTB.
B kypce oprannueckoi XMMHM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN yaenseTcs oco0oe BHUMaHHUE BOIPOcaM 00 3JIEKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PeaKIIMii.

Ocoboe 3HayeHHWe UMEET TO, YTO Ha COJEp)KaHUE KYypCOB XUMHH
yrayOaEHHOTO YPOBHS U3YUYEHHS ISl KJIACCOB OMpeNeaEHHOr0 mpoduiis (ri1aBHBIM
o0pa3oM Ha HX CTPYKTYpY U XapakTep ONOJHEHUH K oOIed cucreme
MPEAMETHBIX 3HAHWI) OKa3bIBAIOT BIMSIHUE CMEKHbIE MpeaMeThl. Tak, Hampumep
,B COJICpKaHUU TIPeAMETa IS KIACCOB XUMHUKO-(DU3UIECKOTO MPOQHUIs OOIBIIOE
3Ha4YCHHE OYIyT UMETh DJEMEHTHl y4eOHOro Marepuana mo oomeit xumuu. [Ipu
U3YYEHUHU TMpeJMeTa B JAaHHOM Clydyae akUeHT Oyner clenaH Ha OOIIHOCTb
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUW B XMMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHast Teopust (MOJIEKysipHas Teopus B (pU3MKe), 3aKOHBI COXPAHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, 3JIEKTPOIM3a, IMPEICTABICHUSA O
CTPOCHUU BEILECTB U APYIoE€.

B TO e BpeMs B coAepKaHUM MpeaMeTa Uil KIACCOB  XMMHKO-
OMoJIOTHYECKOTO PO OOTIBIMA YIACTHHBIA BeC OyIAET UMETh OpraHuYecKas
xumus. B 3TOM ciiydae mpenocTaBisieTCss  BO3MOXKHOCTh Ui OoJjee
OOCTOSITEILHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOM OpraHu3allMd  KIETKH  Kak
OMOJIOrMYECKOM CUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K IHpPUMEpPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIAMUIbL, OCJKH, YIJEBOJAbI, HYKJICHHOBBIC
KUCHOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWMCTBAxX IIPEACTABUTEINIEU
OCHOBHBIX KJIACCOB OPIraHMYECKUX BEIIECTB CIIYXKAT OCHOBOM Ul HU3YYECHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXaHUSI, TUIIEBAPEHUSI.

B nmane ¢GopmMupoBaHHMS OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHUS
0OILIEHAayYHbIX METOJIOB IMO3HAHMS U ONbITA IPAKTUYECKOTO MPUMEHEHHS HAy4YHbIX
3HAHUI M3y4YeHHE NpeaMera «XHUMHs» Ha YIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMH MpEAMETaMH, BXOISAIIMMHU B COCTaB
npeaMeTHbIX obOsacteil «EcTecTBeHHO-Hay4yHble NpeaMeTsl», «MaTtemaTtuka u
nHpopmaTuka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipn u3ydyeHun yuyeOHOro mnpenMera «XuMUs» Ha YriayOJEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro odiiero oOpa3oBaHus (Ha 6a30BOM
YpPOBHE), 3ajjaueil epBOCTENIEHHON 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HayKM XHMHU Kak oO0JacTH COBPEMEHHOIO €CTECTBO3HAHMSI, IPAKTUYECKON
NEATEIIBHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
ATOM 3amauv Ha YriayOJIE€HHOM YpOBHE HW3Y4YEHHUs MpeaMeTa IMpeArnojaraer
peanu3anuio TaKux LeeH, Kak:

e popMHupoBaHUE TMPEACTABICHUN: O MaTEepUAIbHOM €IUHCTBE MHpa,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled poau B oOOecreyeHuu
YCTOMYMBOIO  pPa3BUTHUS ~ YEJIIOBEYECTBA: B  pEIIEHUU  MpodiieM
HKOJIOTUYECKOM, YHEPTeTUYECKON W THUIIEBON 0€30MacHOCTH, B Pa3BUTUHU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUaAIOB, HOBBIX HUCTOYHUKOB DHEPIUH, B
00eCIleyeHnn PalUOHAIBLHOTO TMPUPOJIONOJIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKa, a TaKXKe IKOJIOTHYECKU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U IPUPOTHOM Cpee;

e OCBOCHHE CHUCTEMBI 3HaHUM, JeKALUX B OCHOBE
XUMHYECKOMCOCTABIIAIOIIEHECTECTBEHHO-
Hay4YHOMKApTUHBIMUPA:QYHAAMEHTAIbHBIX TOHSITUH, 3aKOHOB M TEOpUU
XUMUHU, COBPEMEHHBIX INPEICTABICHUN O CTPOCHHUM BEILECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO- MOJIEKYJISIPHOM, HAAMOJEKYISIPHOM, O
TEPMOJMHAMUYECKUX M KHUHETHYECKMX 3aKOHOMEPHOCTAX IPOTEKAHUS
XUMUYECKUX PEAKLIUN, O



XUMUYECKOM pAaBHOBECHH, PACTBOpaX MW JHUCIEPCHBIX CHUCTeMaxX, 00 OO0mmx
HAyYHBIX MPUHIUIIAX XUMHUYECKOTO MPOU3BO/ICTBA;

 popmupoBanue y oOydJaronmxcs OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU 711 OOBSICHEHUS
KJIFOUEBBIX M€ U MPOOJEM COBPEMEHHOM XUMHUHU, HJII OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO TPHUPOLIY;
IPaMOTHOTO pEelIeHUs MPoOJIeM, CBSI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OLEHKH C MO3ULUI SKOJIOTHYECKON O€30MaCHOCTH MOCIEACTBUI
OBITOBOM M TPOU3BOJACTBEHHON JESATEIIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TMPOU3BOJACTBOM, HCIOJB30BAaHUEM U  IepepaboTKON
BEIIIECTB;

o YIIIyOJICHHE TIPEACTABICHUN O HAYYHBIX METOJaX MO3HAHMS, HEOOXOIUMBIX
UL TIPUOOPETEHUS YMEHUN OpPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHUYECKHX SIBJICHHHA, HMMCIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOM JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HH.

B mnmane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
GyHKIUN 1EOCTHOW CHUCTEMBI CpEHEro oO0IIero oOpa3oBaHUs MPU H3YYEHUU
mpeaMeTa  «XUMHs» Ha  yrayOJaEHHOM  YpPOBHE OCOOYH  aKTyaJlbHOCTH
IpUOOPETAIOT TaKUE ST U 3a7a4l, KaK:

e BOCTIUTaHHE YOSKAEHHOCTU B TO3HABAEMOCTH SIBIICHUN MPUPOJIbI, YBAKCHUS
K TIpollecCy TBOpPYECTBA B OO0JIACTM TEOPETUYECKUX M MPHUKIATHBIX
WCCJICTOBAHMM B XUMUH, dbopmMupoBaHUE MHPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHBAIIMM K OOYYEHHMIO U TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Pa3BUTHE TMO3HABATEIHHBIX HHTEPECOB, MHTCIUICKTYAIBHBIX W TBOPYECKHX
criocoOHOCTEeM oOyuaromuxcsi, (QopMHUpOBaHUE Yy HHUX CO3HATEIHLHOIO
OTHOIICHUS K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHHMIO Kak
YCIJIOBHUIO YCTIEIITHOM MPOo(eCcCHOHATBFHON U 00IIECTBEHHOU JESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O U TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e popMHUpOBaHNE YMCHHA W HABBIKOB Pa3yMHOI'O IPHPOAOIIOIH30BaAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPhI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO6miee yucao 4acoB, MPEAYCMOTPEHHBIX ISl U3yUYCHUS XUMUW Ha yriyOJIeHHOM
ypOBHE cpeaHero ooiiero oopazoBanus, coctapiset 204 gacor: B 10 kimacce —102
yaca (3 gaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeJeio).



COJEPKXAHUEOBYYEHUA
10 KITACC

OPTAHNYECKAAXUMUA

Teoperuyeckne 0CHOBbI OPraHMYECKO XMMMH.

[IpenMer W 3HAYECHHWE OPraHUYECKOM XWMHUHU, TNPEACTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOCHHWE aToMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMA. BalnleHTHbIE BO3MOXKHOCTHM aroMa yriepoaa. XUMHUYECKas CBS3b B
OpraHUYEeCKUX COCAMHEHMSX. Tumbl THOPUAM3AIMKA AaTOMHBIX OpOuTaNeu
yriepoaa. MexaHu3mbl 00pa30oBaHUsI KOBAJIEHTHOM CBSI3U (OOMEHHBIN U JOHOPHO-
aKLENTOPHBIA). THUIBI TEpeKpbIBaHUS AaTOMHBIX OpOWTanedl, G- U TN-CBA3M.
OpnunapHasi, [BOMHAsE U TpoiiHas cBA3b. CrocoObl pa3pbiBa CBs3el B MOJIEKYJaxX
opranuueckux BemecTB. [loHsiTHE O cBOOOJHOM panukane, Hykiaeoduine u
aneKkTpoduIe.

Teopuss cTpoeHust opraHudeckux coenuHenud A.M. DbytiepoBa wu
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OpraHUYeCKUX COEOUHEHUH. MoJleKynsipHble U  CTPYKTYpHbIE  (POPMYIIBL.
CtpykTypHble (GOpMYJIbl  Pa3IWYHBIX BUJIOB: pa3BEPHyTasi, COKpaIlEHHAs,
ckenetHas. M3omepus. Bunpbl u3oMepuu: CTpPyKTypHas, HOpPOCTPaHCTBEHHAS.
OnekTpoHHbIe YPGEKTh B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUHN (MHIYKTHBHBIN
Y ME30MEpPHBIN 3(PPEKThI).

[IpencraBnenrie o KilaccupuUKaluM OpraHUYecKux BemiecTB. [lonsTue o
dbynkuuonanpHoM rpymme. ['omomnorus. ['omonorudyeckue psapl.CuctemMaTuieckas
HOMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

OcoOeHHOCTH U KJiIaccU(UKaIMs OpraHMYEeCKUX peakiui. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMH B OPraHUYECKON XUMUH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLECHHIA:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMM Ha HX
OCHOBE, OMBITHI IO TMPEBPAIICHUIO OPraHUYECKUX BEUIECTB MPU HArPEBaHUU
(naBnenue, OOyIJIMBaHWME W TOPEHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYJ
OpraHUYECKUX BEIIECTB.

YrieBoaopoasbl.

Ankanpl. ['oMosioruaeckuii psiji ajakaHoB, oOmiast opMmysia, HOMEHKIATypa |
M30MEpHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYN alKaHOB, Sp°-
rudopuau3anms aTOMHBIX opOuTanell yriepoja, c-cBaA3b. DU3MYECKHUE CBOWCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALNHI, TUPOJIN3a, KPEKUHra, ropenus. [IpeacraBienne o
MEXaHU3ME PEAKIUI PaJUKaIbHOTO 3aMEIICHMUS.

Haxosxnenue B mpupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE aTKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHS M XUMHUYECKHX CBOWCTB MaiblX (IUKIONPOIAH, LHUKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAH, LIUKIOTNE€KCAaH) LHUKIOAIKaHOB. CroCOObI MOJydeHHS] U
MIPUMEHEHNE UKIIOAIKAHOB.

Ankenbsl. ['oMonorudeckuil psii ajJikeHoB, oO1mias ¢opMmyina, HOMEHKIATYpaA.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp°-
ruOpuau3anys aTOMHBIX OpOHUTaned yriepoaa, - U m-CBsi3u. CTpyKTypHas H
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHYECKHUE CBOMCTBA: PEAKIIMK MPUCOCAUHEHUS, 3AMEIIECHHS B O-ITOJIOKEHUETTPH
JBOWHOM CBSI3W, IMOJUMEpU3auuMu U okucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha JBOMHYIO CBs3b. CIIOCOOBI MOMYyYEHUSI U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONPSKEHHBIE, H30JIUPOBAHHBIE,
Kymynupoeantule). OCOOEHHOCTHU AIEKTPOHHOIO CTPOCHUSI U XUMUYECKHUX CBOMCTB
CONpPSKEHHBIX  AaueHoB, 1,2- wu  1,4-npucoenunenne. Ilomumepusanus
COTNpsKEHHBIX TUEHOB. CrIOCOOBI MOIyYEHUS U IPUMEHEHUE aJIKaIMEHOB.

Ankunbl. ["'omonorudeckuii psij alkuHOB, oO1asi popMyra, HOMEHKIIATypa U
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKUHOB, SP-
rudopuau3anms aTOMHBIX opOutaneil yriaepoja. PuznuecKrue CBONCTBA AJIKMHOB.
XVMMHYECKHE  CBOWCTBA:  PEAaKUMM  IPUCOCIWHEHHs,  JAUMEPH3ALUU U
TPUMEPHU3ALMH, OKUCIICHHsI. KHUCIIOTHBIE CBOMCTBA QIKMHOB, MMEIOLIUX KOHLIEBYIO
TPOWHYIO CBsi3b. KauecTBEHHBIE peaKIMU Ha TPOUHYIO CBI3b. CIIOCOOBI MOJTyUEHHUS
Y IPUMEHEHUE AJKUHOB.

ApoMaThuecKue yTrieBoJopoabl (apeHsl). ['oMOOTHYECKUU Pl apeHoB,
oOurast popmyrna, HOMEHKJIATypa U U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKyJIbl OeH30a. Du3znyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOMCTBa O€H30JIau €ro rOMOJIOTOB: PEAKIIMHU 3aMEIICHHs] B OEH30JIbHOM KOJIbLIE U
YIIEBOAOPOJHOM pajuKale, peakuud MNPUCOCAUHEHUS], OKUCIEHHUE TOMOJIOTOB
oenzoma. IlpeacrtaBnenne 00 OpPUEHTHUPYIONIEM JEUCTBUU 3aMeCTUTENEH B
OCH30JIbHOM KOJIbLIE Ha TpPUMEpPE AaIKUIbHBIX pPaJuKaloB, KapOOKCHUIHHOH,
TUAPOKCUIIBHOM, aMHUHO- WM HUTPOTPYMIbI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepuszanus ctuposia. CnocoObl NOSydeHUs U
IPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPO/IOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsAHbIe Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHblIil yrosis u npoaykTsl ero nepepadbotku. Criocoos! nepepaboTku HeDTH:



MEPETOHKAa, KPEKUHT (TEPMHUYECKHM, KaTaTUTUYECKHiIl), PUGOPMUHT, MHUPOIIHU3.
[IponykThl nepepaboTku HEPTH, X IPUMEHEHUE B IPOMBIIIJICHHOCTU U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOJOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiumn
3aMELICHUs] TajoreHa Ha THUAPOKCOrPYIIY, HUTPOTrpyNny, LIHWAHOTPYIIIY,
amuHoOrpynny. /JlelictBMe Ha TrajloOreHnpoOU3BOAHBIE BOJHOTO M CHUPTOBOIO
pactBopa miEnoun. B3auMoJIeCTBHE NUTAIOTCHAIKAHOB C MAarHUEM M IIUHKOM.
[TonsTne 0 METAITIOOPTaHUYECKUX COEAMHEHUSX. Hcnonp3oBanue
raJIOTEHIPOU3BOJIHBIX ~ YTJIEBOJOPOAOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HMX MPEBpPALCHUN:
n3ydyeHue (PU3MYECKUX CBOMCTB YriIeBOAOPOJOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peakluMii yrieBoJOpPOJIOB Pa3JIMYHBIX KiaccoB (oOecuBeuMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa II€pMaHraHaTa Kajius, B3aWMOJCHCTBUE alEeTHWIEHA C
aMMHauHbIM pacTBOpoM okcuja cepebpa(l)), kauecTBeHHOe OOHapyX eHHE
yriaepojia M BOJOPOJAa B OpPraHUYECKUMX BEIIECTBAX, IOJYYEHHE HTHICHA H
M3Y4YEHUE €ro CBOMCTB, O3HAKOMJeHHE ¢ KoJulekKuuamu «HepTe» u «Yromw», ¢
oOpa3namMM IUIaCTMAcC, KayuyykKoB U PE3UHBI, MOJEIMPOBAHUE MOJIEKYI
YIJIEBOAOPOIOB U TAJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaepxamme opranudeckue coeAMHEHUsI.

[IpenenbHble OAHOATOMHBIE CHUPTHL. CTpoeHue MoJekyn (Ha Mpumepe
MEeTaHola W 3TaHoja). ['omonormyeckuid psia, oOwas ¢dopmysna, H30MeEpus,
HOMEHKJaTypa U kiaccupukamus. Dusnyeckue CBOWCTBA  MpeeTIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXIAy MOJEKYJIAMH CIUPTOB.
XVWMHUYECKHE CBOMCTBA: pEAaKIMM 3aMELICHUs, JETUApaTalyd, OKHUCIIEHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKUMU M  HEOPraHMYECKHUMH  KUCJIOTaMHU.
KauectBeHHast peakiusi Ha OTHOATOMHBIE€ CITUPTHIL. J[€CTBUE 3TaHOA U METAHOJIA
Ha opraHu3M uesoBeka. CrnocoObl TOJY4YEHUS U NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEeHKIaTypa U n3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XMMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATWICHIJIMKONb W IiHlepuH. Duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIIeHUs, B3aUMOJIEUCTBUE C OpPraHUYeCKUMU
U HEOPraHMYECKHMMH KHCIIOTaMH, KAueCTBEHHAs pPEakUus Ha MHOTOaTOMHbIE
cnupthl. [IpencraBneHne o MexaHuU3Me peakuil HyKJICOPHILHOTO 3aMEIICHHUS.
HeiictBue Ha opraHu3Mm 4esoBeka. CrnocoObl MOJy4YeHHs] W MNPUMEHEHHE
MHOT'OAaTOMHBIX CITUPTOB.

@®enon. CTpoeHHME MOJNEKYJIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIBI U
O6en3onbHOrO sapa. dusnyeckue cporcTBa PpeHosa .OCoOEHHOCTH XUMUYECKUX



cBoiicTB (enona. KauectBennwsie peakuuu Ha ¢GeHod. TOKCHYHOCTH (heHoa.
CniocoObl ostydenus ¥ npuMmenenue genomna. GenondopmanbaeruaHas cMoJa.

KapOoHWIbHBIE COETMHEHNS —AJIBIETUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW TIpymnibl. ['OMONOru4ecKkue psiapl albJETUAOB U KETOHOB, 00IIas
dbopmyna, uzoMepuss U HOMeHKIaTypa. Du3nueckue CBOWCTBA albJACTUIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  aJbJETMAOB M  KETOHOB:  pPEaKLIHH
npucoeanHeHns. OKUCIEHNUE allbJIETUI0B, KAUECTBEHHBIE PEAKIIUHA HA alIbJICTUbI.
CnocoObl OJTy4eHHS U IPUMEHEHHE albJETHI0B U KETOHOB.

OMHOOCHOBHBIE TIPE/IEIbHbIE KApOOHOBBIE KUCTOThI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepusi HoMeHknaTypa. dusnueckue CBOWCTBa
OJIHOOCHOBHBIX TPEICIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3HM MEKIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XUMUUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTRA,
peakuust STepUPUKALNHA, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOJHOTO pajuKaia.
OcOOEHHOCTH CBOMCTB MYpaBbUHOM KHUCIOTBL. [loHSATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
OCc0OEHHOCTH CBOWCTB HEMPENETbHBIX U apOMATHYECKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenn BhICIIMX
KapOOHOBBIX KHUCJOT: CTE€apUHOBAs, MAJIbLMUTUHOBAS, OJICMHOBAS, JUHOIEBAS,
JUHOIeH08as KUCIOThL. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, obmas dopmyna, HU30MEpHUs |
HOMeHKJIarypa. Duznyeckne M XUMHYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOW M
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, Gpusndeckue 1 XUMUYECKHUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIION U 1iesioyHoi cpene. OCOOEHHOCTH CBOMCTB JKMPOB, COAEPIKAIIUX OCTATKU
HETPEAEIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPO/IE.

Mp11a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEe JeHCTBUE.

OO6mmast xapakTepucTuka yriaeBojoB. Knaccudukaius yrieBosioB (MOHO-, qH-
U Toymcaxapunabl). MoHocaxapupl: TJIOKO3a, (PyKTO3a, TajlakTto3a, puodo3a,
nezokcupu6o3a. dusnyeckre CBOMCTBA M HaxoXAeHUE B mpuponae. GOoTOCHUHTE3.
XHWMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUN C YYACTUEM CHUPTOBBIX U AJIbIETUIHON
IpynI, CIOUPTOBOE W MOJIOYHOKHCIIOE OposkeHue. lIpuMmeHeHue TIIIOKO3bI, €€
3HAYEHUE B JKU3HEAEATEIbHOCTH OpraHu3ma. J(ucaxapupl: caxapo3a, MajibTo3a U
nakTo3a. BoccraHaBiaMBaoNMe U HEBOCCTAHABIMBAIONIME AMcaxapuibl. [ 'uaponmns
nucaxapunoB. Haxoxaenue B npupone u npuMenenue. [lommcaxapuael: kpaxman,
IJIMKOTEH H 1eono3a. CTpOoeHHME MAaKpOMOJIEKYJ Kpaxmaja, TIJIMKOreHa H
ueiutroo3bl.  du3nueckre CBOWMCTBA Kpaxmaia M LEJUIIOJIO3bl. XHWMHUYECKUE
CBOMCTBA KpaxMajla: TMAPOJIN3, KAYECTBEHHAas pPEakuus C HOJOM. XHMHUYECKHE
CBOMCTBA IIEJUIIOJIO3bI: THAPOJU3, MoJydeHue 3(upoB 1etono3sl. [lonarue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsS BEIIECTB M HX MPEBPAIICHUI:
PacTBOPUMOCTb PA3JIMYHBIX CIIMPTOB B BOJE, B3aMMOJIECHCTBHUE ITAHOJIA C HATPUEM,
OKHMCJICHUE 3TWJIOBOTO CIMPTA B AJbACTH] HAa PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHCJICHUE STWJIOBOTO CHUpPTA IUXPOMATOM Kaylisi (BO3MOXHO HCIIOJIb30BaHHE
BHJIEOMATEPHAIIOB), KAYECTBEHHbIE PEAKIHMH Ha aibAeruibpl (C THUIPOKCHUAOM
muammuHcepeopa(l) wu  ruppoxkcumom  menu(ll)), peaknusa raunepuHa
runpokcunoM Meau(ll), xummudueckue CBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJIEMCTBHE pacTBOpa INIOKO3bl ¢ ruiapokcunom menu(ll), BzanmopeiicTeue
Kpaxmajia ¢ MOJIOM, PEHIEHHE SKCIEPUMEHTAIBHBIX 3a/1a4y 1no temMam «ChupTel u
denomb», «KapboHnoBsie kuciaoThl. CloKHbBIE 3QUPBD».

A3oTcoaep:kaliyue OpraHnyecKue CoeMHeHM.

AMUHBI — OpraHMYecKHUe NpPOU3BOAHbIE aMMuaka. Kiaccudukamuss aMuHOB:
anu(paTUYeCKue M apoMaTUYECKUE; IEPBUYHbIC, BTOPUYHBIE W TPETUUYHBIE.
Crtpoenue Mmoiiekys, obOmas gopMmyiia, U30MepHsi, HOMEHKIATypa U (pu3nyeckue
CBOMCTBa. XMMHUYECKOE CBOMCTBA alnM(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKWIMPOBAHNUE, B3aWMOJECHCTBHE IEPBUYHBIX AMHHOB C A30THUCTON KHCIOTOW.
Conu ankKuiiaMMOHMUS.

AHHUIIMH — TpeACTaBUTENb AaMHHOB apomaTudeckoro psga. CrpoeHue
aHWwIMHA. B3auMHOe BIMsSHUE TPyNN aTOMOB B MOJIeKyJe aHuiInHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KaduecTBeHHble peakuumu Ha aHWiIMH. CrocoOsbl
MOJIyYeHUs] U TNpUMeHeHue anudaTudyeckux amMuHoB. llonmydeHue aHunmmHa u3
HUTPOOEH3071a.

Amunokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE IPEICTABUTEIN O.-
AMUHOKHCIIOT:  IJIMIMH, alaHuH. @DPU3MYECKHMEe CBOWCTBA  AMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA aMHMHOKUCIOT Kak amM(OTEepHBIX OPraHUYECKUX
COCIMHEHMM, peakIUs MOJUKOHACHCAIMK, OOpa30BaHUWE TMENTHIHON CBS3U.
buonornyeckoe 3HaueHne aMUHOKUACTOT. CUHTE3 U THIPOJIU3 MENTH]IOB.

benku kak npuponHeie nonumepsl. [lepBuuHas, BTOpUYHAs U TpETHYHAs
CTpyKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEJIKOB: TUAPOJIN3, ICHATYpalUs,
KaueCTBEHHbIE PEAKIINH Ha OEIIKH.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIEeCTB W WX MpPEBpalICHUM:
pacTBOpeHHe OEIKOB B BOJIE, JE€HATypalusi OEJIKOB MpU HArpeBaHUM, LIBETHHIC
peakimu Ha OeJIKH, PellleHne SKCIIEPUMEHTANbHBIX 3a/1a4 M0 TeMaM
«A3oTCconepKalue ~ OpraHuyeckue  coeauHeHus» U «Pacrno3HaBaHue
OPraHUYECKUX COCITUHECHUI.

BbicokomoliekyJIsIpHbIE COeIMHEHNS.

OCHOBHBIEC NOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAVUHEHUI: MOHOMED,
IIOJINMEP,CTPYKTYPHOE3BEHO,CTENIEHBIIOJIMMEPU3ALINH, CPEAHAIMOJIEKYIIPHAs



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJAPHBIX COEAUHEHUN —
NOJIMMEPHU3ALMS U TTOJIMKOHICHCALIHS.

[Tomumepuble wmatepuanbl. [lmactMacchl  (MOAMATHIIEH, MOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJI, IOIUMETHIMETAKPWIAT, MOJMKapOOHATHI,
noJimdTUIeHTepedTanar). Y Tuausaius 1 nepepadoTka miacTuka.

DI1acTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHE Kay4yKd
(6yTaIMeHOBBIN, XJIOPOIPEHOBBIN, U30MPEHOBHBIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIaBCaH).

[Tonumepsl CIEIHUAIBHOTO Ha3HA4YCHUS (Teduion, KeBJap,
AJIEKTPONPOBOIAIIMIE ITOJTUMEPBL, OMOpa3IaracMble OJUMEPBHI).

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M HUX MPEBpAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMH MNPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHHE OJKCIEPUMEHTANbHBIX 3a7ad 1o TeMme «Pacno3HaBaHue
IUIACTMAcCC U BOJIOKOHY.

Pacuérnrie 3agaun.

HaxoxaeHue MoJekyasipHOd (OpMysbl OpPraHUYECKOro COEAUHEHHS 10
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJICHUE
MOJIEKYJIIpHOM (OpMyJIbI OpPraHMYECKOro COEAMHEHUs Mo Macce (00BEMY)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BELIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (QOpMYyJIbI
OpraHUYeCKOro BELIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WIJIM CIIOCOOOB
MOJIy4eHUsI, OIpeAeNieHne AOJIM BBIXOJA MPOJYKTa PEAKUUU OT TEOPETUUYECKU
BO3MO>KHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBS3€U MPU U3YUEHUH OPraHUYECKON XMMUHU B
10 kmacce oOCyLIECTBISIETCS Yepe3 HCHOJIb30BAaHUE KaK OOLIUMX E€CTECTBEHHO-
HAay4YHbIX TIOHSATUM, TaK W TOHSATUM, NPHUHATBIX B OTACJIBHBIX MpPEeAMETaX
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0111e ecTeCTBEeHHO-HAyUYHbIE MOHATHS: SBJICHUE, HAYYHBIN (PakT, runoTesa,
TEOpHUsl, 3aKOH, aHadu3, CHUHTE3, Kiaccudukanus, HaOIIOIEHHE, HU3MEpEHUeE,
AKCIIEPUMEHT, MOJIEJb, MOJICJINPOBAHUE.

®usuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJIEKYIIa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €IMHULBI H3MEPEHHUS, CKOPOCTh, SHEPIHUs,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouochepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpOPHBINA TUI MUTAHUS, OPOKEHHE,



doTtocuHTE3, IbIXaHWE, OENKH, YTIACBOMBI, XHUPHI, HYKICHHOBHIC KHUCIIOTHI,
(dbepMeHTHI.

['eorpacdusi: mose3Hble HCKOMaeMble, TOTLTHBO.

TexHONOTHS: TMHINEBBIE MPOAYKTHI, OCHOBBI PAIMOHATIBHOTO THTaHUS,
MOJOIIIHME CPEJICTBA, MATEPHAITBI U3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11KJIACC

OBILIAS U HEOPI'AHUYECKAS XUMUSI

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUU 3neMeHT. M3oronsl. CtpoeHue
AJEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIEC YHUCJIA. DHEPreTUUECKUE YPOBHU U
noaypoBHHU. AToMHBIE opouTanu. Knaccupukanus XuMUUEeCKUX 3JIEMEHTOB(S-,P-,
d-, f-omementsl). PacmnpenencHue SIEKTPOHOB II0 ATOMHBIM — OPOUTANISIM.
DJIeKTPOHHBIC KOH(GUTYpAIIMH aTOMOB 3JIEMEHTOB IIEPBOr0O—4EeTBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUHU, 3JIEKTPOHHBIE KOH(PUTYpallM HMOHOB.
DIIEKTPOOTPULIATEIBHOCTD.

[Tepnonuueckuii 3akoH U [lepuoanyeckas cucreMa XMMUYECKUX BJIEMEHTOB
JI.N. MenneneeBa. CBsa3b NEPUOIUUECKOTO 3akoHa U Ileproanueckoi CHUCTEMBI
XMMHUYECKUX OBJIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CIOXHBIX BEHIECTB MO TIpynnmaM MW NepuojaM. 3HAYCHHE
nepuoanueckoro 3akoHa /.M. Menneneesa.

XuMHYecKass CBSI3b. BHAbI XMMHUYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajinyeckasi. MexaHu3Mbl 00pa3oBaHUsS KOBAJIGHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-AKIENTOPHBINA. JHEPTrUsIuATMHACBS3U. [ [0JIIpHOCTD, HAPABIEHHOCTHU
HACBIIAEMOCTh KOBAJIEHTHOM CBsi3U. KpaTHbie CBs3u. BomgopoaHas CBs3b.
MeXMONEKYIIAPHBIE B3aUMOICVUCTBHUSI.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMN
CTPYKTYPbl MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHHEM (Ha MpUMepe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeauHeHUsAX. COCTaB KOMIIJIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBarTeib, JUTaHIbl. 3HAYCHHE KOMIUICKCHBIX COCIUHCHHI.
[TonsiTHE O KOOPJIUHALIMOHHOW XHUMUH.

BemectBa  MONEKYJApHOTO UM HEMOJEKYJSIPHOTO  CTpO€HMs.  Turmbl
KPUCTALTNYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cucteMax. MctuHHble pacTBophl. [Ipencrasienue o
KOJUIOUTHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIMH PACTBOPOB:
MAaccoOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHUEHTpaus. HaceleHnsle u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsi.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHUS OTJIEIbHBIX IIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XMMUYeCKUX peakiMii B HEOPraHUYECKOW M OPraHUYECKOM
XUMUU. 3aKOH COXPAHEHHUS MAcChl BEIECTB; 3aKOH COXPAaHEHUs W MpPEBpalCHUS
SHEPTUU MPU XUMHUYECKUX peakiusaX. TeraoBbie 3OPEKThl XUMHUUECKUX PEAKIIUM.
TepMOXUMUYECKUE YPABHEHUA.

CKOpOCTh XMMHYECKOW peaKIuu, €€ 3aBUCUMOCTh OT Pa3IMIHBIX (HaKTOPOB.
I'omorenHsle 1 rereporeHssie peakuuu. Katanus n kataims3aTopsl.

OOpatumMbie U HEOOpaTHUMbIE peakIni. XuMUyeckoe paBHoBecue. KoHncranra
XUMHYECKOTO paBHOBecHUsl. DaKTOpBI, BIUSIOIIAE HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINUX B
peakuuu. [Ipunmun Jle [laTense.

Onextponutuyeckas gucconuanus. CuibHble W clIaOble 3JIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpela BOJIHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpalbHasi,
mienovyHas. Bomopoausiii mokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOI0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIICHUS.
Okucinurens W BOCCTAHOBUTENb. [Iponecchl OKHUCIEHHUS W BOCCTAHOBJICHHS.
Baxneiilliie OKHCIUTETM W BOCCTAHOBUTENTU. MeToa 3JIEKTpPOHHOro OajaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYEHUS BEHIECTB M HX MPEBPAIICHUN:
pa3loKEHWE TEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalIM3aTOpa, MOJIEIU
KPUCTAJUTMUECKUX PEMIETOK, MPOBECHUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBIO WHJIWKATOPOB, U3YYECHUE BIIMSHUS PaA3JIUUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOW pEaKIMU M TMOJOXKEHUE XUMHYECKOTO
PaBHOBECHS.

Heoprannueckass Xumusi.

[Tonoxxenne HemeTaiwioB B [lepruoanyeckon cucteMe XMMHUYECKUX JJIEMEHTOB
JI.11. MenneneeBa 1 0COOCHHOCTH CTPOCHHS HMX aToMOB. DHU3MYECKHE CBOHCTBA
HEMETAJIOB. AJIJIOTPOIMS HEMETAJIJIOB (Ha IpuMepe KUciaopoaa, cepbl, hochopa u
yriepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJJIaMH, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ mapuapl. TonimBHbIE
BJIEMEHTHI.

["anorensl. HaxoxneHue B Mmpupoje, COCOObI MOTydeHHs, (GU3UYECKUE U
XMMHUYECKUE CBOMCTBA. ['aloreHOBOIOpOAbI. BaxkHewIne KUCIOPOACOACPKAIINE
COeIMHEeHHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHbIE COCOOBI MONIYYEHUS
rajgoreHoB. [[pumMeHeHune raJjoreHoB U UX COCIUHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W NMPOMBINIJIEHHBIE CIIOCOOBI TOYYCHHS
kuciopona. dusnyeckue U XUMHUYECKHE CBOMCTBA U MPUMEHEHHE KUCIOpOAa U
030Ha. OKCHUIbI U IEPOKCHUJIBI.

Cepa. HaxoxaeHue B MpUPOJE, CHOCOOBI MOMy4YeHUs, (U3HYECKUE U
xumudeckue cpoictBa. CepoBogopona, cyibhunsl. Oxcun cepsi(IV), oxcua
cepol(VI). CepHucras u cepHass KUCIOTHI W WX coiu. OCOOCHHOCTH CBOWCTB
CEpHOU KUCIIOTHI. [IpruMeHenune cepbl U €€ COeTMHEHUI.

A3zor. Haxoxnenue B mpupone, CHOCOObl TMONydeHUs, (Quanyeckue u
XUMUYECKUE CBOMCTBA. AMMMAK, HUTpUIbI. OKCUIBI a30Ta. A30THCTasi U a30THAs
KHUCJIOTHI ¥ X coTi. OCOOCHHOCTH CBOMCTB a30THOM KHUCJIOTHL. [IpruMeHeHne a3zora
Y €ro COeTMHEHUI. A30THBIE yI00pEHHUS.

®ocop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (pu3nueckue u
xuMuueckue cporctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauHeHuil. PocopHbIe
yI0OpEeHHUS.

VYrinepon, HaxoXAeHHEe B NOpUpoAe. AJUIOTPONHbIE  MOAU(PHUKALUY.
du3znyeckrue M XHUMHYECKHME CBOMCTBA MPOCTBIX BEUIECTB, OOPa30BaHHBIX
yriepogoMm. Oxcup yrinepona(ll), oxcun yriepona(lV), yronbHas kuciora u e
COJIU. AKTHUBUPOBAHHBIA yToib, ancopouus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. IIprMeHeHne mpocThIX BellecTB, 00pa30BaHHBIX YIJIEPOJOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MonydeHus, (u3uvecKkue u
xumudeckue cporctBa. Oxcun kpemHus(IV), kpeMmHHEBas KHUCIIOTa, CUIMKATHI.
IIpuMeHeHne KpeMHuUA U ero coeAnHeHuil. CTEKII0, €ro Moay4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamwioB B Ilepuoandeckon cUCTEME XUMHUUYECKUX DJIIEMEHTOB.
OCOOEHHOCTH CTPOCHHUSI JJIEKTPOHHBIX 000JO0YEK aToMOB MeTaioB. OOmue
¢u3nueckue cpoicTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CmutaBel METAIIIOB.

DNEKTPOXUMHUYCCKUN  PsAJl  HampsoKeHW  MerauioB.  OOmme  crocoOsbl

MOJTyYEHUSs METaJJIOB: TUAPOMETAILTYPTIHUs, MUPOMETAILTYPIus,
anekTpoMetaiutyprusi. Ilonsarue o xoppo3uu MeramuioB. CHocoObl 3alllUThI OT
KOPPO3HH.

OO6mast xapakrepuctuka MetauioB [A-rpynmel Ilepuoaudeckoit cucTembl
XUMUYECKUX AJIeMEeHTOB. Hatpuii n kanmii: monydenue, GU3NIECKUe UXUMUYECKUC
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHECHUM.

O6mast xapakrepuctuka metawioB I[A-rpynmer [lepuoanueckoii cucTeMbI
XUMUYECKUX JJIEMEHTOB. Maruuii u KaublMil: moiydeHue, (U3UYECKue u
XUMHYECKUE CBOWCTBA, INPHUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTtrocTb BOBI U CIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHWI: TTOTy4YeHue, Pu3ndecKkne u XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIleCTBa M €ro coeAuHeHuid. AmdorepHble CBOWCTBA OKCHUIA U
TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OOmasi  XxapakTepuCTHKa MeETAUIOB Mo0ouyHbIX mnoarpynn (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX JIEMEHTOB.

du3znyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coenuHeHuii. OKCUIbl 1
ruapokcuasl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarthl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUueHne u npuMEHEHHE Xpoma.

@u3nyeckue W XMMHYECKHE CBOMCTBA MApraHla M €ro COEIWHEHUI.
Baxwnetimue coenunenuss wmapranma(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(VII). Ilepmanranar kanus, ero OKUCIUTENbHbIE CBOMCTBA.

dusnyecKkue U XUMUYECKHE CBOMCTBA jKelie3a M ero coequHeHuil. OKCUIbI,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [lonyueHne u npuMeHeHUE xKee3a
U €ro CIUJIaBOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHennil. [lonyuenue u
IPUMEHEHUE MEU U €€ COCAUHEHU.

[Muuk: momydyeHue, (U3MUECKME U XUMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa ¥ TUJIPOKCHUJIA ITUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHue
[MHKA U €r0 COCTMHECHUIA.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB W UX MPEBPAILCHHI:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpeHHe cepbl, docdopa, xKene3a, MarHus B
KUCJIOpOJE, HU3YYEHUE KOJUICKUUH «MeTamibl M CIUIaBbl», B3aUMOJCHCTBHE
IIEJIOYHBIX U HIEJIOYHO3EMEIBHBIX METAIOB C BOJOM (BO3MOXXHO HMCIOJIb30BAHUE
BUIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M Kejle3a C PacTBOpPAMH KHCIOT U
HIeJI04YEel, KaYeCTBEHHbIE PEAKI[MU Ha HEOPTAaHMYECKHE aHUOHBI, KATHOH BOJIOPO/Ia
M KaTHOHBI METAJIJIOB, B3aWMOJICUCTBUE THUIPOKCUIOB ATIOMUHUS U IHMHKA C
pacTBOpaMM KUCIIOT U IIeJIOUEeH, pellieHUe IKCIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMaM
«I"anorens», «Cepa u e€ coequHEeHU»,«A30T U pochop 1 UX CoeTUHEHUS,
«MeTaibl TIIaBHBIX TOATPYIID»,«MeTamibl MOOOYHBIX TTOATPYIII.

XUMUS U )KU3Hb.

Ponp xumuu B o0ecrieueHnr yCTOMYMBOTO pa3BUTUS desoBeuecTBa. [loHsaTre
O Hay4YHBbIX METOJax I[IO3HAHUS W METOJOJOTHUH HAYYHOTO MCCIICIOBAHMUS.
HayuHnble npuHIMIBI OpraHU3alid XUMUYECKOT0 TTPOU3BOIcTBA. [[poMBIIICHHBIE
CIOCOOBI MOJTYYCHHSI BOKHEUIINX BEIIECTB (HA MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEepPHOU KHUCJIOTHI, MeTaHoa). [IpomMbIlIeHHBIE CIOCOOBI MOMYyUYECHUS METAIUIOB U
CIJIaBOB. XMMHUYECKOE 3arps3HECHHE OKPYXKalolled cpeAbl U €ro MOCIEACTBUS.
Ponb xumuu B 06ecnie4eH SHEPreTHUECKO 0€30MacHOCTH.

Xumus MW 310pOBbe 4esoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHU JIEKAPCTBEHHBIX ITpenapaToB. Poib XMMUU B pa3BUTUHA MEAUIUHBI.



XUMUSl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MHILEBbIE 100aBKu. Ponb xumun B
o0ecreueHn NUIIEBON OE€30M1aCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. boitoBas xummus. [Ipasuna
0€30MMacHOT0 HCMOJIb30BAaHUS TPErapaToB OBITOBOM XWMUU B MOBCEIHEBHOMN
KU3HU.

XUMHUsL B CTPOUTENIBCTBE: BAKHEHIINE CTPOUTENIbHbIE MaTepHalibl (LIEMEHT,
OCTOH).

XHUMHS B CEIIBCKOM XO03siiicTBe. OpraHMYecKue U MHUHEpaIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEPUAJIbI, KPACKHU, CTEKIIO, KEpaMHUKa.
Marepuais! 11 31eKTpoHUKU. HaHoTexHOonorum.

Pacuérnrie 3agaun.

Pacuérbl: mMacchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacce€ WM OOBEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
macchl (00bEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKLUH, €ClId OJHO U3
BEIIECTB MMEET IpHUMeECH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTa
pEeaKlny, €clIi OJHO U3 BEIIECTB IaHO B BUJE PACTBOPA C OIPENEIEHHONMACCOBOM
JOJIEM PAcTBOPEHHOTO BEHIECTBA, MACCOBOM JIOJM W MOJIIPHOW KOHLEHTPALUH
BEILIECTBA B pAcTBOPE, JOJM BBIXOJA MPOAYKTa PEAKIUU OT TEOPETUYECKH
BO3MOJKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi  MEXNpeaMETHBIX  CBsSI3ed TpU  WU3yYeHUH OOmed u
HEOpPraHn4ecKo XuMuM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
o0ILIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaAK U MOHITUHI, MPUHATHIX B OTIAEIbHBIX
IPEeIMETAaX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHITHS: SIBJICHUE, HAyYHBI (aKT, TUIOTE3a,
TEOpusl, 3aKOH, aHaJU3, CUHTE3, KiaccCU(PUKAIMs, MEPUOJIUIHOCTh, HAOIIOICHHE,
MU3MEPEHNE, IKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®duzuka: Marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, DJIEKTPOH, IPOTOH,
HEWUTPOH, MOH, U30TOMBI, PAAMOAKTUBHOCTb, MOJIEKYJIA, YHEPTE€TUYECKUI YPOBEHb,
BEIIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHHE BEIEeCTBA, HUACAJIbHBIA ras,
(du3nyuecKue BeIMYHUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPIHsl, Macca.

buonorus: kiaeTka, opranusM, sKkocucteMa, ouocdepa, MeTaboaInu3M, MaKpo-H
MUKPORJIEMEHTBI, OCJKHU, dUPbI, YIJIEBOJbl, HYKICHMHOBBIE KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U IMOTOK 3HEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE HUCKOMAaeMble, TOIUIMBO,
peCypCHI.

TexHonorus: XUMHUYEcKass IPOMBIIUIEHHOCTb, METAJULYPIHsl, CTPOUTEIIbHBIC
MaTepuabl, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, MUILEBAS MPOMBILIJIEHHOCTD,
(apmarieBTUYECKas! TPOMBIIIIIEHHOCTh, POU3BOICTBO KOCMETUUECKUX



npeuaparoB, IMPOU3BOJACTBO  KOHCTPYKHOHMOHHBIX  MAaTCpyuajioB, OJICKTPOHHAas
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHUH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O

XUMHNHA HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHIA

JIMHHOCTHBIEPE3YJIBTATDI

B cooTBercTBUM C CHUCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTATOB OCBOCHHS MpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHUS BBIACICHBI CIEAYIOMUE COCTABIISIIONINE: OCO3HAHWE
OOyYaloIMMUCA POCCUICKOW TPaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHUI0; HAIIMYNE MOTUBAIIUU K
0Oy4eHHIO; TOTOBHOCTh W CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIECTBE TMpaBUJIaMU M HOPMaMM TIOBEJCHUS; HAIUYUE
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIOCOOHOCTH CTABUThH 111U U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ylbTaThl OCBOEHHUS TNpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOPMUPOBAHHOCTh OTbITA IMO3HABATEIIBHOM M MPAKTUUYECKON JEeATEIHbHOCTH
oOy4Jaronuxcs B mpoIecce peainsaiui 00pa3oBaTeIbHOM JeITeIbHOCTH.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUS NpeaMeTa «XHUMHS»  OTPAXKAOT
c(hOPMHUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPAKTHUUECKON JeATEeNbHOCTU
oOyyJaromuxcsi B Mpolecce peann3anur o0pa3oBaTEIbLHON JEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHMS:

OCO3HAaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLMAIbHBIX HOpPMax M TNpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESATENBHOCTH MPH CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIIEHWU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1ay, BBITIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU ACATEIHHOCTH,

2) NaTPHOTHYECKOT0 BOCIIMTAHMS:

IIEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OT€YECTBECHHON XMMUM;

YBOKEHHSI K TIPOIIECCY TBOpPYECTBA B 00JIACTHM TEOPUU M IMPAKTUYECKOTO
MPUJIOKEHUSI XHWMHHM, OCO3HAHHUSI TOTO, YTO JAHHbIE HAYKH €CTh PE3YIbTaT
JUTMTENIBHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;



UHTEpeca M TIO3HABATEIbHBIX MOTHMBOB B TIOJYYEHUU M MOCIEIYIOIIEM
aHaiu3e UHQPOPMaLUU O MEPEOBBIX JTOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBSI3aHHBIC C XMMHUECKUMU SIBJICHUSIMH,
U MPUHUMATHh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJECHUWE M TMOCTYIKH CBOMX TOBApHUIIEH C
MO3UIIMNA HPABCTBEHHBIX M MPABOBBIX HOPM MU C YU4ETOM OCO3HAHUS MOCIEACTBUIM
MOCTYTIKOB;

4) popMupPOBAHUS KYJIBTYPHI 3[10POBbSI:

NOHMMAaHUsl LEHHOCTEH 30pOBOro U 0Oe30macHoro oOpas3a >KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOJtoicHUsT TpaBwiI 0e30MmacHOro oOpallleHus C BELIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

NOHMMAaHUSA [EHHOCTH TPaBWJI HMHAWBUIYAJbHOTO M  KOJUIEKTHUBHOTO
0€3011acCHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HaHUS TOCJEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIeJOBATEIbCKOMN
NeSTEIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHUAAX
NesITebHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHUECKUX 3a]ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

MHTEpeca K MPAaKTHUECKOMY M3YYCHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS TPEIMETHBIX 3HAaHUH 10 XUMUHY;

YBaXEHUS K TPYyAy, JIOJIAM TPyJa U pe3yJbTaTaM TPYAOBOU NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYAILHON TPACKTOPUH
oOpazoBaHusi, Oyaymieil mnpodeccu U peaau3alud COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBa;

6) 9KOJIOrM4eCKOT0 BOCTIUTAHUSI:

IKOJIOTHYECKH 11€JIeCO00Pa3HOT0 OTHOIICHHSI K PUPOE KaK UCTOUHUKY
CYLIECTBOBAHHMS KU3HU Ha 3eMIJIE;

MOHUMAaHUS TJI00AIBHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOTHON U COLIMATILHOM Cpeibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELIEHNs BOIPOCOB PALMOHAIIBHOTO NPUPOAOTIOJIb30BAaHHS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIAIIMX BPEHN OKPYKAIOUIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE HKOJOTHUYECKHUE
NOCJEACTBUSA MPEAITPUHUMAEMBIX IEVCTBUN U MPEIOTBpALIATh UX;

HaJM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOMN HaIlPaBIICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLMAIBHOUN
MpPaKTUKE, CIOCOOHOCTH UM YMEHUS aKTUBHO MPOTUBOCTOSITh HWJIEOJOTUHU
xemodobuu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH ¥ OOIIECTBEHHON MPaKTUKY;

MOHMMAaHUSl CHeU(UKA XUMHUU KaK HayKkd, OCO3HaHUs €€ poju B
(GbOpMHUpPOBAHUN PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IE€JI0CTHOTO
IPEICTaBICHUS 00 OKPYXKAIOIIeM MHUpE Kak O €IUHCTBE MPUPOABI U YeJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoO0JIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B  0COOOW 3HAYUMOCTH XHMHH JUIsi COBPEMEHHOMU
UMBWIN3aLUN: B €€ TyMaHUCTHYECKON HAMpaBICHHOCTH W BaXHOW pOJH B
CO3JJaHMU HOBOW 0a3bl MaTepHAIbHOM KyJNbTYpPhl, B PEHIEHUH TII00aIbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUYECKOMH,
MUIIEBOM M IKOJIOTUUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIICYCHUN
YCIIOBUM YCHENIHOTO TPYJla U IKOJOTHYECKH KOMMDOPTHON KU3HU KaXKJIOTO WICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCITOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCMOJIb30BaTh
MoJTyJaeMble 3HAHUS JIJIs aHAIN3a U OOBSICHEHUsI SIBJICHUIN OKPY>KAIOIIET0 MUpa U
MIPOUCXO/ISIIINX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB H UMEIOMUXCS JAaHHBIX C TIEJIbI0 TOJTYyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B pealbHBIX KU3HCHHBIX CUTYaIIUSX;

MHTEPECA K TO3HAHUIO, UCCIIEI0BATEIIbCKON IEATEIIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEpPHIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY TMOJIYYEHHIO HOBBIX 3HAHUW 1O XUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTAM TpyAa B paziuyHbIX cepax mpodeccroHambHOMI
NEATENBHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI MTPOTPAMMBbl IO XMMHUHM Ha YPOBHE
CpenHero o01mero oopa3oBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOydaroIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHbIC) OOIIEHAyYHbIE MOHATHUS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHCHU(PUKY METOIOB TO3HAHUSA,
HCTIONb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPrusl, SIBIICHUE,
npolecc, CUCTeMa, Hay4YHbl (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIe0BaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yHUBEpCalbHbIe Y4eOHbIC NeCTBUs (TTO3HABATEIbHBIE, KOMMYHHKATHUBHBIC,

PEryJISTUBHBIE), o0ecreynBaronme (dbopmHpoBaHue (yHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00YyYaroInXCs;
CIIOCOOHOCTh 00yJaronmxcs UCIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHBIC yueOHBIC
JNEUCTBHUS B MO3HABATEIBHON U COIMAIIBHOMN MTPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICCTBUSIMH.

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

1) 6a30BbIe JJOTHYECKHE ICHCTBHUS:

CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpENEeNATh 1EMu JeATeTbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUU HX
TOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHA LIETISIMU;

WCITOJIB30BaTh TMPU OCBOCHHWHM 3HAHWUU MPHUEMBI JIOTHUYECKOTO MBIIUICHHUS:
BBIICNIATh XapaKTepHbIE MPU3HAKUA TIOHSITHN W YCTaHABIMBATh WX B3aWMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIONINE TIOHITHS JIJIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUU;

BBEIOMpPATh OCHOBAaHHUS W KPUTEPHHM I KiIacCU(PUKAIMK BEIIECTB U
XUMHUYECKUX PEaKIIUM;

yCTaHABIMBATh TMPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHUECKHE pacCyKIeHUs (MHIYKTUBHBIC, JCIyKTUBHBIC, IIO
aQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pPacCMaTPHUBACMBIX
SIBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh B MPOIECCE MO3HAHMS HCIIONh3YEeMbIE€ B XMMHUH CHUMBOJUYECKUC
(3HAKOBBIC) MOJIEH, TPEOOPA30BEIBATh MOJICIBHBIE MPEACTABICHUS —XUMHUYECKHMA
3HaK(CHMBOJ) AJIEMEHTa, XUMUYecKasi hopMysia, ypaBHEHHE XUMHUECKOM



peakuMy — IMpU PEIIEHUU YYEOHBIX MO3HABAaTEIbHBIX M IMPAKTHYECKUX 33]ad,
IPUMEHATh Ha3BaHHBIE MOJCIIBHBIC IIPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKLIUN.

2) bazoBble HccIe0BaTeIbCKHE AeiiCTBHS:

BJIAJCTh OCHOBAMH METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB U XHMHUYECKHUX
peaKLui;

dbopMynupoBaTh LT U 33/1a4U UCCIICAOBAHUS, UCIIOIB30BATh TOCTABICHHBIC
U CaMOCTOATENIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMEHTA
NO3HaHMUSI U OCHOBBI Ul (DOPMHUPOBAHMS TMIOTE3bI IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAaHUS U IMPOBEIACHUS
YYEHUUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HaOMIOAATh 32 XOJ0M
MpoIecca, CaMOCTOSITENBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (POpMYyIHpPOBATH
00001EHUSNBBIBOBIOTHOCUTENBHOA0CTOBEPHOCTUPE3YIbTaTOBUCCIIEOBAHNUS,
COCTaBJISITh OOOCHOBAaHHBINM OTUET O MPOJEIaHHON padoTe;

npuUOOpeTaTh OMBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
NESATEIbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY
IOMCKY METOJIOB pPEUICHUS NPAKTUYECKHUX 3a/1ad, NPUMEHEHUIO Pa3InYHbIX
METOJIOB ITO3HAHHS.

3) Pabora ¢ undopmanueii:

OPUEHTUPOBATbCS B PA3IUYHBIX HCTOYHHMKAX HH(oOpmManuu (Hay4HO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOIO COJEp)KaHMs, CIpaBOYHbIE IOCOOHUS,
pecypcbl HTepHeTa), aHAIM3UPOBAaTh MHPOPMALIMIO Pa3IUYHBIX BUIOB U (popm
[PEICTaBIICHNUS, KPUTUYECKU OLICHMBATh eé JOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTB;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3JIUYHBIE METOJbI MPU MOUCKE U
orObope wuHpoOpMalMK, HEOOXOAUMOW [Jisi BBINOJHEHUS Y4eOHBIX 3ajay
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HMCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3JIUYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpPEICTaBICHUS
uH(popmaliuu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayeCTBE CpEJCTBAa Mpu padore ¢
XUMHUYECKON HMH(pOpMaAMeil: NpUMEHATh MEXNpeAMETHbIe (pu3uueckue u
MaTeMaTUYECKHE) 3HAKW U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

HCII0Jb30BAaTh 3HAKOBO-CMMBOJIHMYCCKHUEC CPEACTBA HATTIAAHOCTH.

KoMMyHuKaTHBHBIE YHUBepcaibHble yieOHbIe 1eHCTBHS:



3agaBaTh BOMPOCHI 110 CYIIIECTBY 00CYKIaeMOI TEMBI BX0JI€ IUaJiora W/WUiu
JMCKYCCHH, BBICKA3bIBATh UJICH, (OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHUTEJIHLHO BBIMIOJIHEHUS TTPEAJIOAKEHHON 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOWU JESITEIbHOCTH,
MOJIYYCHHBIX CaMOCTOSATEILHO WM COBMECTHO CO CBEpPCTHUKAM U 1pu
BBIIIOJIHEHUH ~ XMMUYECKOIO0  SKCIEPUMEHTa, MNPAaKTUYECKOM  paboThl IO
MCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BELIECTB, peaju3aluyd y4eOHOro MpOEKTa, U
(GbopMynHpoBaTh BBIBOJBI MO PE3yJibTaTaM NPOBEIEHHBIX MCCIEIOBAaHUN MyTEM
COTJIACOBAHUS MO3UILMMA B X0/1€ 00CYKAEHUSI U 00OMEHA MHEHUSIMH.

Pery/siTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUS:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IM03HABATEIHHYIO
JeSTeNbHOCTD, Ompeensas e€ Iend W 3a7aud, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATH MPEMJAaraéMblii ajaropuT™M JEHCTBUA MpH
BBIMIOJJHEHUHU YYE€OHBIX UM UCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
¢ exTuBHBIN croco0 WX penieHuss ¢ Y4ETOM TOJYyYeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJb JCATEILHOCTH Ha OCHOBE caMoOaHalu3a M
CaMOOIICHKH.

NPEAMETHBIEPE3YJIbTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI IT0 XUMUHW Ha yTiyOaéHHOM
YpOBHE Ha YpPOBHE CpeAHEro oOIero oOpa3oBaHHUs BKJIIOYAIOT CHEIU(HUCCKUC
JUISL y9eOHOTo npeaMeTa « XuMUsI»HAYYHbIE 3HAHUSI, YMEHUS M CIIOCOOBI JCHCTBUMA
110 OCBOCHHIO, MHTEPIIPETAIMA M MPEOOPa30BAHMIO 3HAHUMN, BUABI JCITCIBHOCTH
10 TIOJYYCHHUIO HOBOTO 3HAHMS W NMPUMCHEHUWIO 3HAHWUU B Pa3IMUHBIX YUCOHBIX
CUTYaIHsIX, a TAKXKE B PEaTbHBIX )KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX ¢ XUMHel. B
mporpaMme IO XHMHH TPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI IO TOJaM
W3YYCHHUSI.

10KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHUS Kypca «OpraHuueckas XUMUSI»
OTpaXkaroT:

c(OpPMHUPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAUYEHHH OpPraHU4eCcKOM
XUMHH B CHCTEME €CTECTBEHHBIX HAayK M €€ pPOJu B OOECHEeUEHUH YCTONYHMBOIO
Pa3BUTHS YEIOBEUECTBA B PEIICHUU MPOOIEM IKOIOTUIECKOM, YHEPIreTHUECKON



MUIIEBONH O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3AHUU HOBBIX MaTepUasOB,
HOBBIX UCTOYHHKOB DHEPIUH, B o0ecrieueHnu PalMOHAIIBHOIO
IPUPOJIONOIb30BaHU, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYypbl
YeJI0OBEKa, a TAK)KE HKOJIOTMYECKH 0O0OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/10POBBIO
Y IIPUPOJTHOU Cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHMA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIArarIINe NOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
oboiouka aroma, s-, P-, O-aTOMHBIE OpOWTAllM, OCHOBHOE H BO30YXIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alMs aTOMHBIX OpOuTanei, HWOH, MOJEKYyIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTEIIEHb OKUCICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIPHASI Macca, MOJISIPHBIM O0OBEM, YTIIEPOIHBIN CKENeT, (PyHKIHMOHATbHAs
rpynmna, pajadkall, CTPYKTypHble (opmyibl (pa3BEPHYTBIE, COKpAIEHHBIE,
CKEJIETHbIE), HM30MEpHUSl CTPYKTYpHass M NPOCTPAHCTBEHHas (reoMeTpuuecKas,
ONTHYECKAs), HM30MEPBI, TI'OMOJOTUYECKUA psA, TOMOJOTH, YTIEBOLOPOBI,
KHCIIOPOJ- M a30TCOJIEpKAIUEe OPraHUYECKHE COCIMHEHHUS, MOHOMED, MOIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEJAMHEHHS; TEOpPUHU, 3aKOHBI
(nepuonnyeckuit 3akoH JI. WM. MennaeneeBa, Teopusi CTPOCHHSI OPraHUYECKHX
BenecTBA.M.ByTiepoBa,3ak0HCOXpaHEHUAMACCHIBEIECTB,3aKOHCOXPAaHEHUS U
OPEBPAILICHNS SHEPIHMM IPU  XHMHYECKMX PEaklUWsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHUMAaHUS IPUYMHHOCTA U CUCTEMHOCTH XMUMHUYECKUX SBJIICHHUI; MpPeICTaBICHUS
O MEXaHU3MaX XHMHYECKUX pPEaKUui, TEPMOAMHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aMMHOM BIIMSHUN aTOMOB U I'PYIIIT aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIM U Me30MepHbIN 3 dekTsl, opueHTanTsl | u Il pona);
(haKTOJOTMYECKHE CBEICHHUSI O CBOMCTBAaX, COCTaBe, MOJYYEHUU U 0O€30MacCHOM
MCIIOJIb30BAaHUM BAXKHEWILIMX OpPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
JESTeIbHOCTH  4YeJIoBeKa, OOIMX  Hay4yHbIX  MNPHUHLMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU MOHITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OIIMCAHUU COCTAaBAa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAMHEHUN;

c(hOpMHUPOBAHHOCTh YMECHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIi COCTABJICHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHuYeCKIX
BELIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKIMA U PACKPBIBATH UX CYLIHOCTH:
OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKLUUNA  IMOCPEACTBOM  COCTAaBJICHUS
AJIEKTPOHHOIO OajlaHca »d3TUX peakUuuil, peakuuid HMOHHOr0O OOMEHa MyTEM
COCTABJICHMSI X MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPABHEHHIA;



M3TOTABIMBATH MOJEIN MOJICKYJI OPTaHUYECKUX BEIIECTB ISl WILTIOCTPAIuU
UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABIMBATh MPUHAJICKHOCTh M3YYCHHBIX
OPraHMYECKHUX BEIIECTB MO0 HUX COCTaBy W CTPOCHUIO K ONpeAeTEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
HomeHknatype (IUPAC) u nmpuBoauTh TpUBHAIBHBIE Ha3BaHUS JJIA OTIEIbHBIX
IpeCTaBUTENIed OPraHMYEeCKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIIEPHH,
ATUIICHTIIMKONb, (EHOJ, (OopMalblIerui, aneTalbJeru, AaneToH, MypaBbHHas
KHCIIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs, OJICMHOBAS, NMAaJIbMUTHHOBAS KUCIIOTHI,
[VIMIMH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWJINH, TUBUHUII, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHe);

COPMHPOBAHHOCTh, YMEHHUS OMNPEACIATh BHUJ XHMHUYCCKOW CBSI3H B
OPTaHWUYECKUX COCIWHCHHMSIX (KOBAJICHTHAs W HWOHHAs CBSI3b, G- W T-CBS3b,
BOJIOPOJIHASI CBSI3b);

chOpPMHUPOBAHHOCTh YMEHUSI TPUMEHSTH TIOJIOKEHHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHS,

cOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepuU30BaTh  COCTaB, CTPOCHHE,
du3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH pa3IMUHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, AJIKAJIMCHOB,
QIKWHOB, apOMAaTUYECKHX YTJIEBOJOPOJOB, CIHUPTOB, AaJIbJIETHAOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX W CJIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUN 1
aMUHOB, AMHUHOKHCIIOT, OCJIKOB, YTJEBOJOB (MOHO-, IH- U TMOJUCAXaPHUIOB),
WUTIOCTPUPOBATh ~ T'E€HETHYECKYI0  CBSI3b  MEXAY HHUMH  yYpaBHEHUSIMHU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHH C WCIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HAa KOHKPETHBIX TPHMEpax
XapaKTep3aBUCUMOCTHPEAKIIMOHHONCITOCOOHOCTHOPTAaHNUECKUXCOSTUHEHUHOT
KPaTHOCTUUTUIIAKOBAJICHTHONCBS3U(G-H  T-CBSI3H ),B3aUMHOTOBIUSHUASATOMOB |
TPy aTOMOB B MOJIEKYJIax;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHUKH YTIICBOIOPOTHOTO
CeIpbsi  (HeTh, NPUPOAHBIA Ta3, Yyrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTHYECKOE MPUMEHEHHUE MPOTYKTOB MEePEPadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/JaX TO3HAHUS — HAOIIOJACHUH, U3MEPEHUH, MOJICIUPOBAHUH, IKCIICPUMEHTE
(peanbHOM M MBICIIEHHOM) W YMEHUS TPUMEHSTH 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTh yMEHUS NPUMEHSTh OCHOBHBbIE
ONepalUUMbICIUTEIbHOWIEATETbHOCTU—AHATM3UCUHTE3,CPABHEHUE,0000111EHIE,



CHUCTEMAaTHU3AIINIO, BBIABICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€U — JUISI U3YUYEHUS
CBOWCTB BEIIECTB U XUMUYECKHUX PEAKIIUI;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUN C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JJIs
0oJiee OCO3HAHHOTO TOHUMAaHUSl CYIIHOCTH MAaTEepUaJIbHOTO E€IUHCTBA MHpA,
UCIIOJIb30BaTh CHUCTEMHbIC 3HAHUS MO OPraHUYECKONM XUMHUHU ISl OOBSICHEHHS U
IPOTHO3UPOBAHUS ABJICHUMN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMCHHH: TMPOBOJUTH PACUYETBl TIO0 XUMHUYECKUM
dbopMmynamM U ypaBHEHHUSM XUMUYECKUX PEAKIIUN C HUCIOIh30BaHUEM (PU3MUECKHIX
BEIMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJWUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHUMHUYECKUX AJIEMEHTOB,
MPOAYKTaM CrOpaHusi, INIOTHOCTU ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMHA  DKOJOTMYECKOM  O€30MacHOCTH  TMOCHEACTBUS  OBITOBOW U
IIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBA3aHHOM C mepepaboTKON BEIIeCTB,
WCTIOJB30BaTh MOJIYYEHHbIC 3HAHUS JIJI1 IPUHATHUSI TPAMOTHBIX pelieHud mpolieM
B CUTYalIUsX, CB3aHHBIX C XUMHUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIbHO IUJIAHUPOBATh U MPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (MOJIydeHHE W H3YyUYCHHE CBOMCTB OPTaHMYECKHX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIJIEBOJOPOJOB PA3JIMUHBIX KJIACCOB U
KHUCJIOPOACOICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTATbHBIX
3a/la4 10 PACMO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOACHUEM IMPaBUII
O6e3omacHOro oOpamieHusi ¢ BeHeCTBaMU H JIA0OPaTOpPHBIM O00OPYIOBAHUEM,
dbopMynupoBaTh II€Nb HUCCIENOBAaHUS, TPEICTABIATh B pasIuyHOM Gdopme
pe3yabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

co0JIr01aTh MpaBUjIa SKOJOTHYECKH I1€JIECO00PA3HOr0 MOBEACHUS B OBITY U
TPYIOBOW JEATEIIBHOCTH B IIEJSIX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKaloIIeH
MIPUPOJHOU CPENIbl U JOCTHKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JICHCTBHUSI Ha >XUBbIE OPraHU3MBI
ONPEAECTEHHBIX OPraHUYECKUX BEIIECTB, TOHUMast cMbIci nokaszaress [T1K;

aHAJM3UPOBATh 11EJE€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBIITUICHHOCTHU U B OBITY C TOYKU 3PEHUS COOTHOIIEHUS PUCK-TIONH3a;

c(OPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH II€JICHANIPABICHHBIN TMOUCK
XUMHAYECKON nH(OpMaIIK B pa3IMYHBIX UCTOUYHHUKAX (HAy4YHas U y4eOHO-Hay4Has
JIuTEpaTypa, CpeAcTBa MaccoBoM MHpopManuu, IHTEpHET U ipyrue), KpUTUYECKH
aHAIM3UPOBATh XUMUUYECKYIO HH(POPMAIIHIO, IepepadaThiBaTh €€ U UCIIOIb30BATh B
COOTBETCTBHH C IMOCTABJICHHOMN Y4eOHOU 3a/1auei.



11KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmmass u HeopraHWYecKas
XUMHUSD» OTPAXkKakoT:

c(OpPMHPOBAHHOCTh TMPEJCTABICHUNA: O MaTepuaIbHOM E€IMHCTBE MM,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTHU SIBJICHUW NPUPOJbI, O MECTE W 3HAYECHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ pojiu B OOECIEYEHUU YCTOMYUBOTO
pa3BUTHUSI, B pEUIEHUU MPOOJIeM SKOJOTHMYECKOM, PHEPreTUYECKONl M MHUILEBOU
0€30macHOCTH, B Pa3BUTUW MEAMIIMHBI, CO3JAHWH HOBBIX MaTEpPHAIOB, HOBBIX
UCTOYHUKOB SHEPTrUH, B OOECHEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUA, B
bopMHpOBaHMKM MHPOBO33PEHHUSI W OOIIEH KyJbTyphl YEIOBEKa, a TaKke
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIECHHUSI K CBOEMY 3J0POBBIO M IPUPOIHOMN

cpene;
BJIQJICHAC  CHCTEMOH  XHMHUYECKMX  3HaHWH, KOTOpas  BKIIOYAcT:
OCHOBOITOJIAraloIIue IOHATUS — XHMHYCCKHH D3JIEMEHT, aToM, SIpO aToma,

M30TOIIbI, JICKTPOHHAsI 000JI0UKa aTOMa, S-, P-, d-aTOMHBIC OpOUTAIIH, OCHOBHOE H
BO30YKJIEHHOE COCTOSIHMSI aToMa, TUOpUAM3alus aTOMHBIX OpOUTaliei, WOH,
MOJICKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHCIICHUS,
XUMUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMuecKasi, BOJOpPOIHAs),
KpUCTAINIMYECKAs] PEIIETKA, XHMHUYECKAas pEeakUus, PacTBOp, DJIEKTPOJIUTHI,
HEAJIEKTPOIMUTHI, SJIEKTPOJUTHYECKAss JHUCCOLMALMS, CTENEeHb JUCCOLMUAIINH,
BOJIOPOJIHBIN TIOKa3aTeldb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON AhPeKT
XUMUYECKOUN peakIuu, CKOPOCTh XUMUYECKON PEaKIMi, XUMHUUECKOE PaBHOBECHUE;
TEOPUU U 3AKOHBI (TEOPHS AJIEKTPOIUTHUECKON ITUCCOIUAINU, TMEPUOIUYECKUN
3akoH JI.11. MenzaeneeBa, 3aKOH COXpaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHHUS U
MPEBpAIlEHUs] SHEPTUU TIPU XUMHUYECKUX PEaKIMIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUMN SI3BIK
XUMUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JIiekKAlMe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA U CUCTEMHOCTH  XHMHYECKUX  SBJICHUH;  COBPEMEHHBIE
MPEJCTABICHUS] O CTPOCHHUM BEUIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMUYECKUX
peakiui, TEPMOJUHAMUYECKMX U  KHHETHYECKUX 3aKOHOMEPHOCTIX  UX
MPOTEKAHUSI, O XUMUYECKOM PABHOBECUHU, PACTBOPAX W AUCHEPCHBIX CHUCTEMaX;
(akToIOTHYECKHE CBEICHHUS O CBOMCTBAX, COCTaBe, IMOJIYYECHUU U O€30MaCHOM
WCIIOJIb30BAaHUN BAXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
NEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIMIAX  XHUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBIISATH XapakKTEPHBbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHUS TPU
ONMCAaHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILCHUI;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XUMHUYECKYIO CHUMBOJIUKY MJIs
coctaBiieHUs: (GOpMyJl BELIECTB M YypPaBHEHUH XMMHUYECKUX  PpEaKIIUH,
cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEJIbHBIX
BELICCTB;

C()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSX, BUJ XUMUYECKOW CBA3M (KOBAJECHTHAs,
MOHHAs, METAJUNIMYECKas, BOJOPOAHAs), THUI KPHUCTALIMYECKON  PpEETKA
KOHKPETHOT'O BEILIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHYECKOW CBSI3M W TUINA KPUCTAUIMUECKON pemeéTKy, OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(hOpMHPOBAHHOCTh YMEHUU: KJIACCU(HUIIMPOBATH:
HEOPraHNYECKHUEBEIIECTBAIIONXCOCTABY, XUMUYECKHEPEAKITUUTIOPA3INYHBIMIIPU3H
akaM(4uciay M COCTaBy pEarupyroluX BeEIIEeCTB, TEIUIOBOMY 3(D(EKTy peakiuH,
U3MEHEHUIO  CTENEHEH  OKHUCIIEHUS  DJEMEHTOB, OOpaTUMOCTH, Y4YacCTHUIO
KaTajau3aTopa U JPYTUe); CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KpUTEPUU IJIs
KJIACCU(PMKALMY N3YYaeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBHIBATH CMBICI MIEPUOAUUECKOTO 3aKoHa /I,
N. MenneneeBa u JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XHMHMYECKHX 3JEMEHTOB MEPBOTO—YETBEPTOrO MEPUOIOB
ITepnonnueckoii cuctemsl .M. Menaeneesa, ucronb3ys MOHITHSA
«IHEPTeTHYECKHE YPOBHH», «IHEPIeTHUECKHE TOAYPOBHM», «S-, P-, O-aToMHBIC
opOUTanM», «OCHOBHOE M BO30YKIEHHOE HIHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XHMHYECKUX 3JIEMEHTOB U HUX
coeauHeHnd mno mnepuogaMm U rpynmnaMm llepmommueckon cucremsr J[. .
MeHnneneeBa, BaJl€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHS
UX JICKTPOHHBIX 000JIOUECK;

c(OPMUPOBAHHOCTh ~yYMEHMH: XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME
XUMUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHHE T€HETUYECKOM CBSI3M MEXAY HEOPraHWUYECKHUMH BEUIECTBAMHU C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;

C(OPMUPOBAHHOCTh YMEHHUSI PAaCKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOro OanaHca
ATUX peakUui; peakuuid HOHHOr0 oOMEeHa IMyTEM COCTaBICHHUS HX MOJHBIX U
COKpAaIlIEHHBIX  MOHHBIX  ypPaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMIUIEKCO00pa30BaHus (Ha NpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMS);



C(OPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX pEeakUui C y4€TOM HX JHEPreTHUECKHX XapaKTEpUCTHUK, XapakTep
U3MEHEHUSl CKOPOCTHM XMMMYECKOH peakIMM B 3aBUCHUMOCTH OT pa3iIM4YHBIX
(akTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMUUYECKOIO PAaBHOBECHS 110]] BIUSHUEM
BHEIIHUX Bo3aencTBuid (mpuHuun Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh XWMHUYECKHE PEaKIIHH,
JeXallie B OCHOBE IMPOMBIIUICHHOIO MOJIYYEHHS] CEPHOM KHUCIIOTBHI, aMMHaKa,
oOlIye HayyHble MPUHLIMIBI XUMUYECKHUX IPOU3BOJCTB; ILEIECO00Pa3HOCTh
IPUMEHEHUSI HEOPraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BJIAJICHUA CHUCTEMOM 3HAHMA O METOAAX HAYYHOIrO
MO3HAHUS SIBJICHUN NpHUPOABI — HAOMIOACHUE, HW3MEPEHUE, MOJIETUPOBAHMUE,
AKCIIEPUMEHT (PEaJIbHBII M MBICICHHBIN ),UCII0JIb3YEMbBIX B €CTECTBEHHBIX HAyKax,
YMEHUS PUMEHSTh 3TH 3HAHUS ITPU SKCIIEPUMEHTAIILHOM HCCIIEA0BAHUH BEILIECTB
U Uil OOBSICHEHUS XUMHYECKHX SBJICHUM, HMEIOLIUX MECTO B MPHUPOJE,
MPAKTUYECKON JAESTEIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHSI BBIABIISITH B3aUMOCBA3b XUMHUYECKUX 3HAHUU C
MOHATUSMUA M TPEICTABICHUAMH APYTHMX €CTECTBEHHO-HAYYHBIX MPEAMETOB JUIS
00J1e€ 0OCO3HAHHOT'O TIOHMMaHUsI MaTepUaIbHOIO €AMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
NOHATUN «MaccoBasl JOJS BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHUEHTPALM;
Macchl BELIECTBA UM 00bEMA raza no U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKLMH BEUIECTB; TEIUIOBOTO d(pdekra
peakuyy; 3HA4C€HHs] BOJOPOJHOIO IOKAa3aTesii PACTBOPOB KHUCJIOT M IIEIOYEH C
M3BECTHOM CTEMEeHbIO JUCCOLMANuUU; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
MPOJIYKTa PEaKUUu, €CIM OAHO U3 HMCXOJHBIX BEIIECTB JIaHO B BUJIE pacTBopa C
OTpeIeIEHHOM MacCOBOM J0Jiel pacCTBOPEHHOIO BEIIECTBA WM JaHO B M30BITKE
(MMeeT NpUMecH ); T0JIM BBIX0JIa TPOIYKTA PeaKun; 00bEMHBIX OTHOIIEHH T'a30B;

c(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBAaTh M IMPOBOAMTH
XUMUYECKUNA  JKCIEpUMEHT  (MIPOBEACHHWE  peakliuidi  WOHHOrO  OOMEHa,
NOJTBEPKIACHUE KAYECTBEHHOTO COCTaBa HEOPTraHWUYECKUX BEUIECTB, ONPEACIICHHUE
Cpelbl pPacTBOPOB BEIIECTB C MMOMOUIbI0 HHIUKATOPOB, HW3Y4YEHUE BIUSHUSA
pa3aMuYHbIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOW  peakUuu, pelieHue
SKCIIEPUMEHTAJBHBIX 3a7a4 1o Temam «Mertaey u  «Hemeramis») ¢
coOIoIcHUEeM TpaBuil 0€301acHOr0 OOpaIlleHHs C BELIECTBAaMHU U JIabOpaTOPHBIM
obopynoBanueM, GOpMyJIUpPOBATH 1€JIb  HMCCIAEAOBAHUS, TNPEACTABIATh B
pa3iauyHOil (opMe pe3yNbTaThl dKCIEPUMEHTA, AHAJIU3UPOBATH U OLEHUBATh UX
JOCTOBEPHOCT;



c(OpPMUPOBAHHOCTh YMEHUI: COOMIOAATH MPaBUIIa MOJIb30BAHUS XUMUYECKOM
nocyaod u 1abOpaTOpHBIM O0OpYJOBaHHEM, OOpalleHHs C BEIECTBaMU B
COOTBETCTBUM C HMHCTPYKIUSMHU [0 BBIIOJHEHHUIO J1a0OPATOPHBIX XUMUYECKUX
OIBITOB, SKOJOIMYECKH LEJIecCO00pa3HOro IOBEIEHUS B OBITY M TPYIOBOU
NEATEIBbHOCTH B LEISIX COXPAHEHUS CBOETO 3[0POBbs, OKPYKAKOLIEH MPUPOAHON
Cpelbl M JIOCTHKEHMS €€ YCTOMYMBOIO pa3BUTHUSA, OCO3HABATh OIACHOCTH
TOKCHUYECKOI'0 JEMCTBHSI Ha KUBbIE OPraHU3Mbl ONPEICIEHHBIX HEOPraHUYECKUX
BELIECTB, MOHUMAasl cMbIci okazatenst [1/1K;

C()OPMUPOBAHHOCTb YMEHHUMN: OCYILIECTBIIATh II€JICHAIIPABICHHBI TMOUCK
XUMHUYECKON MH(POpPMALIMU B Pa3IMUHBIX UCTOYHUKAX (Hay4Has U y4eOHO-HAy4HasI
JUTEpaTypa, CpeacTBa MaccoBor MH(popMauuu, IHTEpHET U Ipyrue), KpUTHUIECKU
aHAJIM3UPOBATh XMMHUYECKYI0 MH(OpMaLMIo, nepepadaThiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHUU C MTOCTABJICHHOW y4eOHO 3a1aueH.



TEMATHYECKOE ITJIAHUPOBAHUE

10 KJIACC
KosaunuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudgposbie)
Konrtpoasubie | Ilpakrnuyeckue
n/n NMPorpaMmbI Bcero oOpa3oBarTe/ibHbIE
padoThbI padoThI pecypest
Pasnenl.Teoperudyeckne 0CHOBbI OPraHU4ecKO XUMHM
IIpeamer opranmyeckoi xumuu. Teopus
11 Cp P Iz AM 8 bu6mmoreka [IOK
. TPOCHHUA OPraHUYCCKUX COCAMHCHHUU A.IVI. https://m\/SChOOI.edU.rU/
byrneposa
Utoro no pazneny 8
Pa3nen2. Yriesoaopoanbt
IIpenenpHBIC YTIICBOAOPOIEI— aJIKAHEI,

2.1 pel YITIEBOAOPO 5 Bubmorexa [TOK
LHKIIOAIKAHEL https://myschool.edu.ru/
HenpenenbHbie yriaeBoa0pOIbI :alIKEHBI,

2.2 ezl YIIEBOAOPO 14 1 Bubmorexa [TOK
AJIKaMCHBI, aTKIHBI https://myschool.edu.ru/

udposas 1abopaTopust
Releon JlaTuunx
TeMIIEpaTypbl TEPMOMETP,
PJICKTPUYICCKAA IJIMTKA
2.3 ApomaTuieckue yrieBogopoabl(apeHsbl) 8
bubmuorexa [JOK
https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIEBOIOPOIOB M UX

24 PHp Il6 yr AOPO 4 bubmuorexa [JOK
nepepaboTka https://myschool.edu.ru/

2.5 ["ayToreHnpon3BOIHEIE YIIIEBOAOPOIOB 4 1

P A o AOPOL bubmuorexa [JOK
https://myschool.edu.ru/
[udposas mabopaTopus



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Releon JJaTunk
TeMITEpaTypbl TEPMOMETD,
DIICKTPUYECKAs IUINTKA

Uroro mopaznemy 35
Pasznen3.Kucaopoaconepxamue opraHudeckue coeJuHeHHUs
3.1 Cruptel. ®enon 11
P bu6mmoreka [IOK
https://myschool.edu.ru/
[udpoas mabopaTopust
Releon JaTunk
TeMIIEpaTypbl TEPMOMETP,
PJICKTPUYICCKAA IJIUTKaA
KapOoHUITbHBIC COCTUHEHUS: AJTICTHIBI 1
3.2 P g Ferui 21 Bubmorexa [[OK

KCTOHBI. Kap6OHOBLIe KHCHOTEL. CI0KHBIE

https://myschool.edu.ru/
udposas mabopaTopust
Releon JlaTuuk
TeMIIepaTypsl TepMOMETP,
BJ'IGKTpI/I‘mCKafI IINTKA



https://myschool.edu.ru/
https://myschool.edu.ru/

a¢upsl. XKupsl

3.3 VrieBoanl 9
A bubmuoreka [JOK
https://myschool.edu.ru/
Hroro mo pazneny 41
Pa3znend.A3orconepskaniue oprannyeckue coeuHeHnst
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12
bu6mmoreka [IOK
https://myschool.edu.ru/
udpoas rabopaTopust
Releon JlaTuuk
TeMIIepaTypbl TEPMOMETP,
SJ'IGKTpI/I‘IeCKaSI IUIUTKA,
MaTYUK ONTHYECKOM
IMMJIOTHOCTHU
Hroro no pazneny 12
Pa3pnenS.BbicokOMOJIeKYISIPHBIECOSIMHEHH S
51 BricoxoMoliekyisipHble COeUHEHUS 6
yup A bubmuorexa [JOK
https://myschool.edu.ru/
[udposas sabopaTopust
Releon JlaTuunx
TeMIIEpaTypbl TEPMOMETD,
PJICKTPUUICCKAA IIJIMTKa
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11KJIACC

Koan4gecTBO YacoB DJIeKTPOHHbIE
HauMenoBaHue pa3aesioB H TeM (uudposbIe)
Nen/nt P Konrtpoabnbie | IlpakTudeckue bp
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pasznenl.TeopernueckneoCHOBBIXMMUM
Crtpoenue aroMa. [lepunonndeckuii 3aKoH
P PHOA bubnunoreka LIOK
11 u [lepunonnueckas cucteMa XUMHUYECKUX 9 hitps://myschool.edu.ru/
OnementoB /.. MenneneeBa
Crpoenne Bemectsa. MHOrooopasue
12 P - p 11 1 bubmuoreka [IOK
BCILECTB https://myschool.edu.ru/
1.3 XUMHAYECKHE PEAKIIAN 19 1 3
peardt bubmuoreka [{OK
https://myschool.edu.ru/
Ludposas nabopaTopust
Releon Tatuuk temmeparypsi ,
TEePMOMETp,dJIEKTpUUECKas
TUINTKA, TaTYUK ONTHYECKOMN
IMJIOTHOCTHU
Wroro mo paznery 39
Pa3nen2. Heopranuveckasi XumMust
2.1 Hemerams! 31 1 3
bubnunorexa LIOK
https://myschool.edu.ru/
Ludposas sabopaTopust
Releon [{aTuuk Temmneparypsi ,
TEPMOMETD,dIIEKTPHYECKAS
TJIUTKa
2.2 Meramisl 23 1 2
bu6nunorexa LIOK
https://myschool.edu.ru/
Ludposas sabopaTopust
Releon latuuk temmeparypsl ,



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

TepPMOMET,dJICKTpUIecKast
TUTATKA

Hroro mo pazneny 54
Pa3nen3. Xumus u )Ku3Hb
31 Mertobl 10 3HaHUS B XUMUU. XUMUS U 9 BuGmorexa LIOK
KHU3HB https://myschool.edu.ru/
Utoro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102



https://myschool.edu.ru/

YYEBHO-METOINYECKOEOBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UVIAYYEHUKA

» Xumus, 10 knace/ Epemun B.B., Ky3emenko H.E., Tepenaun B.U., /Ipo3ngos
A.A.Jlyaun B.B.;nox penakuueit Jlynuna B.B.,001mecTBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odiiectBo «M31aTenbcTBO
«IIpocBemenne

» Xumus,1 1kimacc/ EpemunB.B., Ky3smenkoH.E.,JIpo3nos A.A.,JlyanaB.B.;
non peaakuueit Jlynuna B.B., O011ecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«IPODA»;AxtinonepHoe oo1ecTBo «M3narenbcTBo «IIpocserieHuey

METOAUNYECKHUEMATEPUAJBIIVIAYYUTEJIA

Vyeburle mocodus g moarorosku EID

HUD®POBBIEOBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

www.chemnet.rul"azera« XuMHUs»HCAUTIIAYIU TSI Ty HAY POKX UMHTD
http://him.1september.ru Equnas xomtekmus LIOP: TIpeameTHas KoUTeKIys
«XuMHS»
http://school-collection.edu.ru/collection/chemistryEcrecTBeHHO-HayYHbIC
skcriepuMeHThl: xumus. Komekiust Poccuiickoro o6mieo0pa3zoBaTeabrHOTO
nopraja

http://experiment.edu.ruAJIXUMMUK:caittJI.FO. AnukOepoBoii


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/

http://wwwalhimik.ru BcepoccuiickasonuMiiiana MKOJIbHAKOB 10
XUMHAA http://chem.rusolymp.ru Opranudeckast XAMHSL:
SJICKTPOHHBIN YICOHUK ISl CPETHEH IIKOJIbI

http://www.chemistry.ssu.samara.ruOCcHOBBIXMMHUU:JICKTPOHHBIAYYE
onuk http://www hemi.nsu.ru OTKpBITBIH KOJUTSIDK: XUMHUSI
http://www.chemistry.ru JluctaHpoHHas OJIMMITHAIA 10 XUMHUH:

TGHGKOMMYHHK&HHOHHLIﬁ 06p330BaT€HBHBIﬁ IIPOCKT


http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
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