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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa o XMMHU Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS
pazpabotrana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
benepanbHOR oOpa3oBaTenbHOI IPOTPaMMBI CpeIIHETro o01rero
oOpazoBanusi(POII COO), npencrasieHHbix B denepanbHOM ToCyIapCTBEHHOM
obOpazoBarenbHOM crangapre COO, c¢ ydetrom KoHuenmuu mnpenoaaBaHus
y4ueOHOro mnpeameTa «XUMHs» B 00pa3oBaTelIbHBIX OpraHu3aiusx Poccuiickoit
Oenepany, pealu3yloUMX OCHOBHBbIE O00pa30BaTelIbHbIE MPOTPaAaMMBI, H
OCHOBHBIX TMoyiokeHul «Crpareruu pa3BUTHS BocnuTanusa B Poccuiickoit
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsl Ha YpPOBHE YIJIYOJICHHOTO HM3YyYEHHUs 3aHHMaeT BaXHOE MECTO B
CUCTEME ECTECTBEHHO-HayyHOTOo oOpa3zoBanus ydamuxcs 10-11 xmaccos.
W3ydyenne mnpeamera, peanusyeMoe B YCIOBUSX JAU(PPEpEeHLHPOBAHHOTO,
NpoQUIbHOrO 00y4YeHUs, NPHU3BAaHO OOECIeYnuTh O00IIe00pa30BaTEIbHYIO0 H
OOLIEKYIbTYPHYI0 MOJATOTOBKY BBIMIYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJIA
ajanTaiyy UuX K ObICTPO MEHSIOIIMMCS YCIOBHSM KHU3HHU B COIIMYME, a TAKXKe JJIs
OPOAODKEHNsT OOyuYeHHUsI B OpPTraHM3alMiX NpPOPECCHOHANIBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS. OJTHOM M3 MPUOPUTETHBIX AUCIUIIIUH.

B nporpamme mno XUMHUM Ha3Hau€HHE TNpeaMeTra «XHUMHs» TOJydaeT
MOAPOOHYIO  MHTEPHPETALMI0 B  COOTBETCTBUM C  OCHOBOIOJArarolIMMHU
nonoxenusimu AGI'OC COO o B3auMOOOYCIOBICHHOCTH IIE€JIEH, COAepKaHUS,
pe3ynbTaToB OOyueHuss W TpeOOBaHMI K YpPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBHUAETENBCTBOM TOMY SBJSIOTCS CIEAYIOIIHME BBIOJHAEMBIE NPOrPAMMON IO
XUMUU QYHKIIHH:

e HH(QOPMALMOHHO-METOJUYECKAsA, pealu3alus KOTOpOl obOecreunBaeT
NOJlyY€HUE TMPEJICTaBICHUS O LENAX, COAEepX aHUM, OOIIeld cTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHsI O0yUaIOLUXCs CPEACTBAMH MpeaMeTa,
U3y4aeMOoro B paMKaxX KOHKPETHOTO MpOoduIIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas MpeaycMaTpUBaET
ONpeJeNieHre: TNPUHIIMIIOB CTPYKTYPUPOBAHUA M TOCJIEA0BATEIbHOCTH
U3y4YeHUs Y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTepUCTHK; MOAXOAO0B K (DOPMHUPOBAHMIO COAEPKATEIBLHOW OCHOBBI
KOHTPOJII M OLEHKH O0O0pa30BaTENIbHBIX JOCTHXKEHUH OOydaroluxcs B
paMKax HTOrOBOM arrectalud B (OpME €IUHOr0 TOCYAapCTBEHHOIO
HK3aMeHa M0 XMMUHU.

[Iporpamma asis yriayOJaeHHOTO U3yUYEeHUS] XUMUU:



e YCTAaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COAEpXk aHHE, 00s3aTeNIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTIEIbHBIX Mpoduie, MNpeaycMaTpuBaeT
pacmpesesieHie W CTPYKTYPUPOBAaHHME €ro Mo KilaccaMm, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaeT MPHUMEPHOE paclpeiejieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTICIbHBIX TEM;

e IMpe/IaraeT NPUMEPHYIO IMOCJIEN0BATEIbHOCTh HM3YYEHHS Y4YEOHOro
MaTepuaia ¢ y4€TOM JIOTUKM HOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JaCT METOJIMYECKYIO MHTEPIPETALMIO IeJIe U 3a/1ay U3y4YeHHs MpeaMera
Ha yriIyOJICHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOiiero o00pa3oBaHMs, COAEPKATEIBLHON XapaKTePUCTHUKU
IUIAHUPYEMBIX ~ PE3yJIbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTENbHOU
MPOTPaAMMBI CpPEIHETO o0111ero 00pa3oBaHuUs (JIMTYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKKe C YYCTOM OCHOBHBIX BHJIOB
yue0HO-TIO3HABATENIbHBIX  JEHCTBUI  00ydYaromerocst IO OCBOCHHUIO
CoJIep KaHus MpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOTpaMME MO XUMHUHU TMPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi. 3a TmpeleIaMd YCTAaHOBJICHHOW MPOTpaMMOM 1O  XUMHUHU
00s13aTeIbHON (MHBApPUAHTHOMN) COCTABIISIIONIEH COJEpX)aHUs y4eOHOTo MpeameTa
«XuMuUS» OCTAaCTCAd BO3MOXHOCTh BBIOOpAa €ro BAapUMATMBHOM COCTABIISIIOLICH,
KOTOpasi JOJKHA ONpPENENsATbCA B COOTBETCTBUU C HAIPaBICHUEM KOHKPETHOIO
npoduiis 00yueHus.

B cootBercTBMM ¢ KoHuenTyalbHbIMH TonoxeHusimu OI'OC COO o
Ha3HAYCHUH TMpPEAMETOB 0a30BOro W YrJIyOJICHHOrO YPOBHEH B CHCTEME
nuddepeHIMPOBaHHOTO OOYyYEHUsI HAa YPOBHE CpeaHEero oOIiero oopa3zoBaHUs
XUMHUSL HA YpPOBHE YIUIYOJICHHOTO W3Y4Y€HHUs HallpaBJeH Ha pealu3aluio
IIPEEMCTBEHHOCTH €  MOCJEAYIOIIUM  3TAallOM  MOJYYEHHS  XHUMHYECKOIrO
oOpa3oBaHMsi B paMKaxX W3YYCHHS CIENUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLUUIUIMH B By3aX M OPTaHU3ALUSAX CPEIHEro MpodecCHOHaTbHOTO
oOpa3zoBanusi. B 3Toi CBsSI3W u3ydeHUE NpeaMeTra «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHHue U  yriayOJeHHe TEeOpeTHYeCKo |
MPAKTUYECKON MOATOTOBKM OOYYaIOIIMUXCS, BRIOPABIIMX OMPEAeICHHbIN Tpodub
oOy4YeHus1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOLIET0 MOMYyYEHUSI XMMUYECKOTO
o0pa3oBaHMs B OpraHU3alUsAX MPOoPEecCHOHAIBHOTO 00pa3oBanus. Hapsay ¢ atum,
B cBeTe TpeboBanuit ®I'OC COO k miIaHUPYEMBIM pe3ysbTaTaM OCBOCHUS
denepanbHOl  00pa30BaTENBHONW MPOTPAMMBI  CPEIHEro OOIero o0pa3oBaHUsA
U3y4YeHUE npeaMera « XUMUs) OPUEHTUPOBAHO TAK)KE Ha PEIICHUE 3a]1a4



BOCIHUTAHUSA U COLIMAJIBHOTO pa3BUTHUS oOydaromuxcs, Ha (GOPMUPOBAHUE y HUX
OOIIEMHTEIUIEKTYalbHBIX YMEHHUH, YMEHUN paluMoHaIM3aluu y4eOHOro Tpyda U
00OOIIIEHHBIX  CHOCOOOB  JIESITENIBHOCTH, UMEIOIIUX  MEXIAUCIUIUIMHAPHBIM,
HaAAMNPEIMETHBIN XapakTep.

CocraBnsitomMy npeaMeTa «XuMus» Ha YpOBHE YIiyOJCHHOTO W3Y4YECHUS
ABJISIIOTCS  YIUIyOJNIeHHBbIE Kypchl — «Opranudeckas xumusi» u  «OOmas u
HeopraHuyeckas xumus». [lpu onpeeneHnnu moaxoA0B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allMd COJEpP)KaHUsS 3THX KypCOB B IIporpaMme IO XHMHH 332 OCHOBY
npusaTel nosiokenuss GI'OC COO o paznuuusx 0a30BOro M yriyoJICHHOTO
YpOBHEW W3yUYEHUs MIPEIMETA.

OcHoBy conepxkanus KypcoB «Oprannueckas xumus» u «OOmas u
HEOPraHWYecKass XUMHUS» COCTABISET COBOKYIHOCTh IPEIMETHBIX 3HAHUWA H
YMEHUH, OTHOCSIIUXCA K 0a30BOMYy YpPOBHIO M3YYEHMs MpeAMeTa. JTa CHUCTEMA
3HAHUM TI0JIydaeT OIPEAEIICHHOE TEOPETUYECKOE JOIOIHEHUE, IMO3BOJIAIOLIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJBIIMI 00BEM  (HAKTOJIOTHYECKOTO
Marepuana. Tak, Ha yrayOJE€HHOM YpOBHE HW3Y4YEHHUs IpeAMeTa obecnedyeHa
BO3MOKHOCTh 3HAQUUTEJIBHOTO YBEJIMYEHHUsS O00bEMa 3HAHUM O XHMHYECKUX
AJIEMEHTaX U CBOMCTBAX MX COECIUHEHHM HAa OCHOBE PACIIMPEHUS U YriIyOJIeHUs
IPENCTABICHUA O CTPOCHUM BEIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PEaKIU, pACCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMUYECKOW KMHETUKH
U TepMOAMHAMUKHU. HM3ydyeHue mnepuomnueckoro 3akoHa u Ilepuomnueckoit
CUCTEMbl ~ XMUMHYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKUX IPEICTABICHUAX O CTPOECHUU aroMa. XHMHYECKasi CBS3b
OOBSICHSIETCS] C TOUKU 3PEHUS SHEPreTUUECKUX U3MEHEHUN Npu e¢ 00pa3oBaHUM U
pa3pylIeHruH, a TaKKe ¢ TOYKU 3PECHHS MEXaHU3MOB e¢ oOpazoBaHus. M3ydeHue
TUIIOB ~ peakuuid  JomojHseTcs  (OopMUpPOBaHMEM  NPEACTaBICHUA 00
ANEKTPOXUMHUYECKUX MPOIECCaX U AJIEKTPOJIM3E PACIUIABOB U PACTBOPOB BEILIECTB.
B kypce oprannueckoi XMMHUHM TIPH PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yAENSIeTCsl 0c000€ BHUMaHKME BOMpPOcaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaklui.

Ocoboe 3HaueHHMe UMEET TO, YTO Ha COJEpKaHHWE KypCOB XUMHUU
YTIyOJICHHOTO YPOBHS MU3Y4YE€HUS JIJIs1 KJIACCOB OMNpeeICHHOTO nMpoduist (TJIaBHBIM
o0pa3oM Ha WuUX CTPYKTypy M XapakTep JOMOJHEHHM K 0Omell cucreme
MPEAMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXKHBIE MpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TPEAMETa ISl KJIACCOB XMMHKO-(PU3NUECKOT0 Mpoduiist OoJbIoe
3Ha4YCHHE OYIyT UMETh DJEMEHTHl y4eOHOro Marepuana mo oomeit xumuu. [Ipu
U3YYeHUU NpeIMeTa B JaHHOM CJy4yae akleHT OyAeT clelaH Ha OOUIHOCTb
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUW B XMMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHass Teopust (MOJEKyJsipHas Teopusi B (U3MKE), 3aKOHBI COXPAHEHUS



MAacCbl M DHEPIWM, 3aKOHbI TEPMOAVHAMHUKH, DJIEKTPOJIU3d, NPEACTABIEHUA O
CTPOEHHUH BEILECTB U APYTOE.

B TO xe BpeMs B coAep:KaHUM INpeaAMeTa Uil KIAcCOB XUMHKO-
OMosOTHYECKOTO MPOGUIST OOJBINNN YASTHHBIA BEC OYIET MMETh OpraHUYecKas
xumus. B aTrom ciiydae mpenocTaBisieTCsl  BO3MOXKHOCTh  Juid  OoJiee
OOCTOSITEILHOTO ~ PAaCCMOTPEHMsSI XUMHYECKOW  OpraHM3allMM  KIETKH  Kak
OMOJIOTrMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K NpUMEPY, TaKHe
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMMHJbI, OEJIKH, YIJIE€BOJAbI, HYKJIECUHOBBIC
KUCHOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWMCTBAxX IIPEACTABUTEINIEU
OCHOBHBIX KJIaCCOB OPIaHMYECKUX BEIIECTB CIYKaT OCHOBOW JUIsI HM3y4YCHHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUILIEBAPEHUSL.

B nmane ¢opmMupoBaHHS OCHOB Hay4HOIO MHPOBO33PEHUS, OCBOEHUS
0OIIEHayYHbIX METOJIOB [TO3HAHMS U OIbITA TPAKTUYECKOTIO MPUMEHEHHUS HAyYHBIX
3HAHUI M3y4YeHHE NpeaMeTra «XHUMHs» Ha YIIYOJICHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMU MpEAMETaMH, BXOISAIIMMH B COCTaB
npeaMeTHbIX obOsactelt «EcTecTBeHHO-Hay4yHble NIpeaMeThl», «MaTtemaruka u
nHpopmaTuka» U «Pycckuil sI3bIK U IUTEPATypa».

[Ipn u3ydyeHun y4yeOHOro mnpenMera «XuUMHUsS» Ha YriayOJCHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiero oOpa3zoBaHus (Ha 6a30BOM
YpPOBHE), 3aJjaueii MEepBOCTENIEHHON 3HAYMMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HayKM XHMUU Kak oO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUYECKON
NEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Penenne
ATOM 3a7auv Ha YriayOJICHHOM YpPOBHE HW3y4Y€HHUs MpeaMeTa MpeArnoaraer
peanu3anurio TaKuX LeJe, KaK:

e (opMupoBaHHE MPEACTABICHUI: O MaTepualbHOM EIUHCTBE MHMpa,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUW MTPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled poiu B oOecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHUS  YEJIOBEYECTBA: B  pEUIEHUWU  MpodJieM
HKOJIOTUYECKOM, YHEPTreTUIECKON U THUIIEBOM O€30MacHOCTH, B PAa3BUTUU
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€pPUaJIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
00€eCIleyeHnn PalMOHAIBHOTO TMPUPOJIONOJL30BaHus, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyIbTYphl UYEJIOBEKa, a TaKXKe HKOJOTHYECKH
00OCHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBbIO U IPUPOIHOM Cpee;

e OCBOCHME CHUCTEMBl 3HAaHMM, JEXAIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
IIOHATUN, 3aKOHOB U TEOPUM XMMHUH, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMHU BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUSI XUMUYECKUX PEAKLIUM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00yJaroIIIXCS OCO3HAHHOTO MMOHUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMWYECKMX 3HAHUU I OOBSCHEHUS
KJIFOUEBBIX HJEH M MpoOJieM COBPEMEHHOM XUMHH, ISl OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOTO pEIIeHUs MPoOJIeM, CBSI3aHHbBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaIKM3a U OIEHKU C MO3UINI IKOJIOTHIECKON 0€30MacHOCTH TOCIEACTBUMN
OBITOBOMI M TPOU3BOJACTBEHHON JACSITEIBHOCTU YEJIOBEKA, CBSI3AHHOW C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAaHUEM M  IepepaboTKon
BEILIECTB;

yriyOJieHue  TMPEJCTABICHUNM O  HAYYHBIX  METOJax  IIO3HaHU,
HEOOXOJMMBIX MJI1 TPUOOPETEHHS YMEHUN OpPHUEHTUPOBATHCS B MHUPE
BEIIECTB W OOBSCHEHUS XUMHUYECKHX SIBJICHUM, MMEIOIUX MECTO B
MPUPO/JIE, B MPAKTUUECKON JEATEIIBHOCTH U MIOBCEAHEBHON KU3HMU.

B mane peanuzanuy NEpPBOOYEPEIHBIX BOCHHUTATENBHBIX W Pa3BUBAIOIIMX
GyHKIUN 1EOCTHOW CHUCTEMBI CpeIHEro oOIIero oOpa3oBaHUs MPU H3YYCHUU
npeamMeTa «XUMHSD» Ha  YIIyOJEHHOM ypOBHE OCOOYIO  aKTyaJbHOCTh
IpUOOPETAIOT TAKUE LIETHU U 33]1a4M, KaK:

BOCIIUTAHWE YOEKICHHOCTH B TIO3HABAEMOCTH SBJICHUN MPHUPOJIBI,
YBOXEHUSI K TPOIECCY TBOpUECTBA B O0JACTH TEOPETUYECKHX H
MPUKJIAIHBIX HWCCJICIOBAHUA B XHMHH, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO U TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWUIO  Ha  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeM 00ydarnmxcs, (OpMHUPOBAaHUE Y HHUX CO3HATEIHLHOIO
OTHONIICHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCTIEITHOUM TTPO(EeCCHOHATBHOM U OOIIECTBEHHOM JeATEIHbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U TOTPEOHOCTH B
3I0pOBOM 00pase KU3HU;

dbopMHpOBaHHE YMEHWUH W HABBIKOB Pa3yMHOTO NPHPOAOIIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPBI, TPUOOPETEHUE OMBITa OOIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM NEATENBbHOCTH.

OO6m1ee yucI0 4acoB, MPEAYCMOTPEHHBIX I M3YUYEHUSI XUMUU Ha YTIIyOJICHHOM
ypOBHE cpeqiHero obiiero odpazoBanus, coctasiser 204 gacos: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeZIeIHO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOH XUMHUM.

[IpenMer ® 3HAYEHME OpPraHMYECKOM XUMHH, TNPEACTABICHUE O
MHOT000Pa3nuH OPraHNYECKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE M BO30YXKICHHOE
COCTOSIHUA. BalneHTHblE BO3MOYKHOCTHM aroMa yriepoaa. XUMHUYECKas CBS3b B
OpraHUYEeCKUX COCIUHEHUAX. Tumbl THOPUIU3AIMM AaTOMHBIX  OpOHUTael
yriepoaa. MexaHu3mbl 00pa30oBaHUsI KOBAJIEHTHOM CBSI3U (OOMEHHBIN U JOHOPHO-
aKLENTOPHBIA). THUIBI TEpeKphIBaHUS AaTOMHBIX OpOWUTallel, G- U T-CBA3M.
OpnunapHasi, 1BOMHAs U TpoiHas cBsi3b. CocoOBl pa3pbiBa CBsI3ed B MOJIEKYyJax
opranuueckux BemecTB. [loHsATHE O CBOOOIHOM paaukaie, HykKiIeopuie Hu
anexTpoduie.

Teopuss cTpoeHnss opraHudeckux coenuHeHurd A.M. DbytiepoBa wu
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COCOUHEHUN. MONEKYJsipHbIE M  CTPYKTYpHbIE  (HOPMYJIBL
CtpykTypHble (OpMYJbl pa3IWYHBIX BUJOB: pa3BEpHyTas, COKpaIICHHAS,
ckenetHas. M3omepus. Buabl um3oMepuu: CTpyKTypHas, HOpPOCTPaHCTBEHHAS.
OnekTpoHHbIe YPGEKTh B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUMN (MHIYKTHBHBIN
Y ME30MEpHBI 3P PEeKThI).

[IpencraBnenrie o KilaccupuUKaluk OpraHUYecKux BemiecTB. [lonsTue o
dbyHkIuoHaNBHOM TpytIe. 'omonorus. 'omonornyeckue psgapl. CucremMaTuyeckas
HOMeHKJIaTypa opranuueckux coemuHennii (IUPAC) u TpuBuasibHble Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

Oco0eHHOCTH U KJIacCHU(PUKALUS OpraHuYecKux peakiuui. OKHCIUTETbHO-
BOCCTAHOBUTEIbHBIE PEAKIIUHA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HHUS BELIECTB W UX MPEBPAILCHUI:
O3HAKOMJIEHHE C OO0pa3llaMd OpPTraHMYeCKHX BEIIECTB W MaTepuajaMyd Ha WX
OCHOBE, ONBITHI MO MPEBPAICHUIO OPraHMYECKUX BEIIECTB IpPU HArpeBaHUU
(nnaBieHue, OOYIJIMBaHME WM TOPEHHUE), KOHCTPYUPOBAHUE MOJEIEH MOJICKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMosioruaeckuii psiji ajakaHoB, oOmiast opMmysia, HOMEHKIATypa |
M30MEpHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYN alKaHOB, Sp°-
rudpuau3anms aTOMHBIX OpOHUTaliel yriepojia, G-CBA3b. DU3MYECKHUE CBOWCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAaKUHUH 3aMELICHUS, HW30MEpPU3alUU,
JNETUAPUPOBAHUS, IUKIN3ALNHI, TUPOJIN3a, KPEKUHra, ropenus. [IpeacraBienne o
MEXaHU3ME PEAKINI PATUKAJIBHOIO 3aMEILICHHUS.

Haxoxnenue B mpupoze. CriocoObl MoTy4eHus: 1 MPUMEHEHHE aJIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUS M XHUMHUYECKHX CBOWCTB MabIX (LMKJIONPONAH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTAH, LIUKIOTNE€KCAaH) LHUKIOAIKaHOB. CroCOObI MOJydeHHS] U
MIPUMEHEHUE UKIOATIKAHOB.

Ankenbl. ['oMonorudeckuit psii ajJikeHoB, oO1mIas ¢opMmyrna, HOMEHKIATYpa.
DNEKTPOHHOE W  MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AIKCHOB, SpP’-
ruOpuau3alys aTOMHBIX OpOHWTallel yriepoaa, 6- U T-CBsI3u. CTpyKTypHas H
reoMeTpudeckas (muc-TpaHc-) wu3oMmepus. Dunyeckue CBOWCTBA  aJKEHOB.
XVWMHYECKHE CBOWCTBA: PEAKIMM IMPUCOEIUHEHHMS, 3aMEIICHUS B O-TIOJIOXKEHHE
OpU JBOWHOM CBSI3W, NOJIMMEpU3alMU U okucieHus. IIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JABOMHYIO CBs3b. CIIOCOOBI MOMyYEHUS! U IPUMEHEHHE
AJIKEHOB.

Ankaauensl. Kiiaccudukanus ankaadeHOB (COMpPsHKCHHBIE, W30JUPOBAHHbIE,
Kymynupoeantwle). OCOOEHHOCTH 3IEKTPOHHOTIO CTPOCHHS U XUMUYECKUX CBOMCTB
COMpSDKCHHBIX  naueHoB, 1,2- wu  ld4-npucoenuuenue.  [lomumepusanus
COTIPSKCHHBIX JUEHOB. CIIOCOOBI MOJIy4YEHUs U PUMEHEHHUE aJIKaJUEHOB.

Ankunbl. ["'omonorudeckuil psij aikuHOB, oO1as popMyia, HOMEHKJIATypa U
M30MepUsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKUHOB, SP-
rudopuau3anms aTOMHBIX opOutaneil yriaepoja. Pu3nuecKue CBOMCTBA AJIKMHOB.
XVWMHUYECKHE  CBOMCTBA:  pEakUWHW  IPUCOENAMHEHMS, JUMEpU3aluud U
TPUMEPHU3ALMH, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIUX KOHLIEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peakIMu Ha TPOHMHYIO CBsI3b. CTIOCOOBI MOTyYEHUS
Y IPUMEHEHUE AJKUHOB.

ApoMartuueckue yrieBoaoponabl (apeHsl). ['omosiormyeckuii psini apeHoB,
oOmrast popmyra, HOMEHKJIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJIbl OcH30Ma. Du3NuecKre CBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIIMK 3aMeIlEeHUs B OEH30JIbHOM KOJIbLIE U
yIIEBOAOPOJHOM pajuKalie, PEaKUUH PUCOCTUHEHHUsS, OKHCIEHHE TOMOJIOTOB
oenzoma. IlpenacraBinenne o0 OpPUEHTHUPYIOIIEM JCHCTBUU 3aMECTHTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpPUMEpE QJIKWIbHBIX paJUKaloB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMWUHO- M HHUTPOTPYMIbI, aTOMOB TalloreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOUCTB cTupoda. [lomumepuszanusa ctupona. CrnocoObl MONTyYeHUs U
IPUMEHEHUE apOMATHYECKHUX YIIIEBOJOPOAOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHbIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHsb1il yroas 1 npoaykTel ero nepepadbotku. CrnocoOsl nepepaboTku HeDTH:



MEPETOHKA, KPEKUHT (TePMUYECKHM, KaTAIUTUYECKUl), pU(OPMUHT, HHUPOIH3.
[IponykThl nepepaboTku HEDTH, X TPUMEHEHUE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEX/y Pa3JIMYHBIMU KJIacCaMH YIJIEBOIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTCHIPOU3BOJHBIX YTIEBOJIOPOAOB. Peakuun
3aMEUICHUs] TajoreHa Ha THAPOKCOTPYIIY, HUTPOTPYNIly, LHAHOTPYMIY,
amuHOrpynmy. JlelicTBMe Ha TrajJoreHIpPOU3BOAHBIE BOJHOIO M CIHUPTOBOIO
pactBopa miciouyd. B3auMojelcTBUEe NUrajqoreHajlKaHOB ¢ MarHUEeM U IUHKOM.
[TonsTne 0 METaJIIOOPTraHUYECKUX COEAMHEHUSX. Hcnonp3oBanue
TJIOTeHIPOU3BOJIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHUKE U TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W MX MPEBPALLCHUN:
u3ydyeHue (PU3MYECKUX CBOMCTB YIiIeBOAOPOJIOB (PAaCTBOPUMOCTH), KAYECTBEHHBIX
peakuuil yrieBoJIOpOAOB Pa3IUYHbIX KiIaccoB (0OecuBEeYMBAHUE OPOMHON WM
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aWMOJCHCTBHE alETUJIEHAa C
aMMUa4yHbIM pacTBOpoM okcuaa cepedpa(l)), kayecTBeHHOE OOHapyKEHHE
yriaepoja M BOAOPOJAa B OpPraHUYECKUMX BEIIECTBAX, MOJYYEHHE HTUICHA H
U3yYEHUE €ro CBOMCTB, Oo3HaKomiieHue ¢ kosuekuusamu «Hedtb» u «Yrompy», ¢
oOpa3namMM IUIAaCTMAcC, KaydyykKOB U DPE3UHBl, MOJEIMPOBAHUE MOJIEKYII
YIJIEBOAOPOIOB U TAIOTEHIIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoaconepxanue oprannieckue coeinHeHHUs.

[IpenenbHble OgHOATOMHBIE cnUPTHL. CTpoeHHE MOJIEKYJ (Ha NpuMepe
MeTaHola W J3TaHoja). ['omonormueckuid psg, odmwas Gopmyna, H3OMEpHS,
HOMEHKJIaTypa M  kjaccupukanus. @DuU3NYecKHe CBOICTBA  IMpPEAENIbHBIX
OJIHOATOMHBIX CHUPTOB. BOXOpOaHBIE CBSI3M MEXIYy MOJIEKYJIaMu CIUPTOB.
XVMMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs], JEeTuApaTalyy, OKHUCIICHMS,
B3aMMOJICUCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMHU  KHUCIOTAMH.
KauectBeHHast peakiusi Ha OTHOATOMHBIE CIIUPTHI. J[€iCTBUE 3TaHOIA U METaHOJa
Ha opraHu3M uenoBeka. CrnocoObl MOJNydyeHUsT M TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEHKIaTYpa U n3oMmepus. OcCOOEHHOCTH (U3UYECKUX U
XAMUYECKUX CBOMUCTB.

MHoOroaToMHble CHOUPTHl — STUICHTIUKONb W Tiulepud. dusnyeckue u
XUMHUYECKUE CBOWCTBA: PEAKLUMH 3aMELIEHUS, B3aUMOACHCTBUE C OPraHUYECKUMHU
M HEOPraHWYECKHMMH KHCIIOTaMH, KadyeCTBEHHas pEaklHs Ha MHOIOATOMHBIE
cnupthl. [IpencraBieHre o MexaHU3ME peakiMil HYKJIEO(PHUILHOTO 3aMelIeHHUS.
JeiictBue Ha opraHu3Mm 4yenoBeka. CrocoObl TOJYyYEeHHS] W MNPUMEHEHHE
MHOT'OAaTOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJEKYJIbl, B3aMMHOE BIUSHHE THAPOKCOTPYINbl H
O6eHzonbHOrO sAapa. dusznueckue cpoiicTBa (peHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (enona. KauectBennsie peakuuu Ha (eHon. TokcnyHOCTh (eHoa.
Crnioco6bl ostydeHust u npuMenenue dpenona. GenondopmanbiaeruHas cMoia.

KapOoHunbHbIE COETUHEHNS — albACTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHOW TPYMIBI. [ OMOJOTHYECKHE PSAOBI ATbJACTHIOB U KETOHOB, OOIIas
dbopmyna, uzoMepusi U HoMeHKJIaTypa. Du3MUecKue CBOWCTBA albJACTUIOB U
KETOHOB. XHMHMYECKHE  CBOWCTBA  QJIBJETHUIOB W  KETOHOB:  pEaKLHH
npucoeanHeHnsa. OKUCIEHNE albJeru0B, KAYECTBEHHBIE PEAKIIMU HA albICTHIbI.
CnocoObl MoJy4eHUs U MPUMEHEHUE aIbJETUA0B U KETOHOB.

OMHOOCHOBHBIE TIPE/IEIbHbIE KApOOHOBBIE KUCTOThI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3omepust u HOMeHknarypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TPEJCIbHBIX KapOOHOBBIX KHUCIOT. BogopoaHbie CBA3M MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMHUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuusi STEepUPUKALMH, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOJIHOIO paauKaa.
OcoOeHHOCTH CBOWMCTB MypaBbUHOM KHUCHOTHL. [lOHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
OCc0OEHHOCTH CBOWCTB HEMPENETbHBIX M apOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KHUCHOT. [IpemcraBuTenn BBICHINX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAs, MNAJIbMUTHHOBAs, OJIEMHOBAs, JUHOIEBAS,
NUHOIeH08as KUCIOThl. CIocOOBI MOIYyYeHHS U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxunbie 3¢upsl. ['oMonorudeckuit psia, obOmas Qopmyna, uU30Mepus Hu
HOMEHKJarypa. Du3nyeckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW H
HIETIOYHOM Cpefe.

Kupsi. Ctpoenue, Gpu3ndecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIION U 11esiouHon cpenie. OCOOCHHOCTH CBOMCTB >KUPOB, COACPIKAITUX OCTATKU
HEMPEAEIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJE.

Mpbta Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICUCTBUE.

OO61as xapakrepuctuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, 1H-
U monMcaxapunbl). MoHocaxapuIbl: TJIOKO3a, (PyKTO3a, rajgakrto3a, pubdo3sa,
ne30Kkcupu003a. OU3NYECKUEe CBOMCTBA M HaxOXJAeHHE B Ipupoje. PoTocuHTE3.
XUMHYECKHUE CBOKWCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U AJIBAECTUIHON
IpylI, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. IIpumeHeHue TIiIoKOo3bl, e
3HAYEHUE B JKU3HEICATEIBHOCTH OpraHusma. Jlucaxapuabl: caxapo3a, MajibTo3a U
nakTo3a. BoccraHaBnMBarome 1 HEBOCCTAHABIMBAIONINE Iucaxapuabl. ['uaposnus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuasl: kpaxmadn,
JIMKOTEH U 1euiono3a. CTpoeHHuEe MakpOMOJIEKYJ Kpaxmalia, TJIMKOTeHa |
LEJUTI0I03bl.  PU3MYECKHE CBOMCTBA Kpaxmajga W LEJUII0J03bl. XHMHUYECKHE
CBOMCTBA KpaxMmalla: TMAPOJIN3, KAaYECTBEHHAs pPEaKUus C HOJOM. XHUMHUYECKHE
CBOMCTBA IEJUIIOIO3bI: THAPOJIN3, TOMydeHne 3(UPOB IeUTi0on03bl. [loHsTue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTAaTHBIN HIEIIK).



OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEIIECTB U UX MPEBPAILICHUI:
PacTBOPUMOCTh Pa3JIMUYHBIX CIUPTOB B BOJIC, B3AUMOJICHICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B JIbJACTH] Ha PACKAJICHHOW MEIHOM IMPOBOJIOKE,
OKHCJICHHE JTUJIOBOTO CHHUPTa IUXPOMATOM Kajaus (BO3MOXKHO MCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), KAaYE€CTBEHHBIE pEAKIMU Ha aibJeruibl (C THUIPOKCUIOM
nuammuHcepeOpa(l) u  ruapoxkcupom  menu(Il)), peaknus raunepuHa
ruapokcugom meau(ll), xuMuueckne CBONCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBHE pacTBOpa INIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzaumoneicTBre
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTANbHBIX 3a1a4d 1Mo TemMaM «CHHUpTHI U
denomns», «KapodoHnoBsie kucaoThl. ClioKHbBIE 3)UPBD».

A30TCoaep:kale OpraHnyecKkue coenHeHus.

AMWHBI — OpraHuYecKue Mpou3BoAHbIe ammuaka. Knaccudukanuss aMuHOB:
anudaTuyecKkue W apoMaTUYECKHe; IEepBUYHBIC, BTOPUYHBIE U TPETUYHEIE.
Ctpoenue moiiekys, oOmas dhopmyiia, U30MepHrs, HOMEHKIATypa U (PU3HYECKUE
CBOMCTBAa. XMMHUUYECKOE CBOMCTBA aln(aTHYECCKHMX aMHHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHUCTBHAE IMEPBUYHBIX AMUHOB C a30TUCTOM KHUCIIOTOM.
Comm anKujIaMMOHUSL.

AHUJIMH — TMPEACTaBUTEIb aMHUHOB apomaTuueckoro psga. CrtpoeHue
aHuiIMHA. B3anMHOe BIMSHUE TPyNI aTOMOB B MOJIeKyse aHuianHa. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakinmu Ha aHWIWH. CIoCOOBI
MOJy4YeHUs] U TpUMEHEeHue anudarudyeckux amMuHOB. [lonmyueHue aHuIMHA U3
HUTPOOEH3071a.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTAeabHbIC IPEICTABUTENH O
AMUHOKHUCJIOT:  TJIMIMH, aJaHuH. @Ou3nyeckue CBOWCTBA aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpPHBIX  OPraHUYECKUX
COCMHEHUN, peaklus TMOJUKOHJICHCAIlMK, oO0pa3oBaHUE TMENTUIHON CBS3H.
Buonorudeckoe 3HaueHue aMUHOKUCIOT. CUHTE3 U TUPOJIU3 TIENTHIOB.

benku kak npuposHbie mojguMmepbl. [lepBuuHas, BTOpUYHAs U TpPEeTUYHAsS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEIKOB: THAPOJN3, JEHATypaIlus,
Ka4eCTBCHHBIC PEaKIIMHU Ha OCIIKU.

OKCIEepUMEHTAIbHBIE METOJIbl M3Y4YCeHHUS BEIIECTB U UX MPEBPAILCHUI:
pacTBopeHue O€JIKOB B BOJIe, JieHaTypalus OEJIKOB NpU HarpeBaHUU, IIBETHHIC
peakiuu Ha O€JIKU, pellIeHHe SKCIEPUMEHTAJIbHBIX 3aJlay 10 TeMaMm
«A3zoTcoaepxarniue OpTraHUYEeCKue COCIUHCHUS " «Pacno3naBanue
OPraHUYECKUX COCITUHECHUI.

BrbicokoMoJ1eKyJISIpHBbIE COeIMHEHMS.

OCHOBHBIC MOHATUS XMUMHUU BBICOKOMOJICKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJMMEPU3ALINM, CPEAHSSI MOJIEKYJISIpHas



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUH —
NOJIMMEPHU3ALMS U TTOJIMKOHAEHCAIIHS.

[Tomumepuble Mmatepuanbl. IlmactMacchl  (MOJMATHIECH, MOJIAIPOIMWIIEH,
MOJIMBUHWIXJIOPU, TMOJUCTUPOJ, MNOJUMETUIMETAKpUIAT, IOJIMKApOOHATHI,
noJidTUIeHTepeTanar). Y THiIn3alus 1 nepepadoTka miacTuka.

DI1acTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(6yTaMeHOBBIN, XJIOPOIPEHOBBIN, U30IIPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHble (XJIONOK, IIEPCTh, IETK), ICKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HA4YECHUS (TeduioH, KeBJap,
AJIEKTPONPOBOIAIIMIE ITOJTUMEPBL, OMOpa3IaracMble MOJUMEPBHI).

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W MX MPEBpPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, PELIEHHWE OJKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMAcC U BOJIOKOHY.

PacuéTHrple 3amaun.

HaxoxaeHue MonekyasipHOd (OpMysbl OpPraHUYECKOrO COEIUHEHUs II0
MAaCCOBBIM  JIOJSIM  DJIEMEHTOB, BXOASIIMX B €r0 COCTaB, HAaXOXKJICHHE
MOJIEKYJISIPHOM  (OpMyJIbI OpraHUYECKOro COEAMHEHHS I0 Macce (00beMy)
OPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) IMPOIYKTOB
peaKkuMy W/WIU HMCXOAHBIX BEIIECTB, YCTAHOBIIEHHE CTPYKTYPHOU (OopMyJibl
OpraHUYeCKOr0 BEIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUsI, OMNpPENEIEHUE JOJIA BBIXOAA INPOAYKTAa PEAKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MeXnpeaMEeTHBIX CBSI3€M NMPU U3YUYEHUN OPraHUYECKOW XMMHUU B
10 kmacce OCYIIECTBIISIETCS UYEpe3 HCIOJb30BaHME KakK OOIIMX €CTECTBEHHO-
HAay4YHBbIX TOHSATHM, TaK W TOHATUM, MTPUHATBHIX B OTIEIBHBIX MPEIMETAX
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHA: SBJICHUE, HAYYHbIN (akT, rMIoTes3a,
TEOpHUsl, 3aKOH, aHaJM3, CHUHTE3, KiacCHU(pUKalMs, HAOIIOJECHUE, H3MEpPEHUE,
AKCIEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

®usuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYIa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBa, (PU3MUECKHE BEIWYUHBI, €AMHULIBI HU3MEPEHUs, CKOPOCTh, IHEPIHs,
Mmacca.

buonorus: kierka, opraHu3M, DJKocucTeMa, Ouocdepa, MmeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIN U TeTepOTPOdHBII THIT MUTaHUs, OPOKEHUE,



dboToCcHUHTE3, IbIXaHWE, OEJIKW, YTIAEBOABI, JXUPBI, HYKICHHOBBIC KHUCIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hpie HCKOMaeMble, TOIUIHBO.

TexHONOTHS: THINEBbIE MPOIYKTHI, OCHOBHI PallMOHAIBLHOTO THTAHUS,
MOJOIIIHNE CPEJICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX I CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIIAA N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUU 3neMeHT. M3oronsl. CtpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIEC YHUCIA. DHEPreTUUYECKUE YPOBHHU M
noypoBHHU. ATOMHbIE opOuTanu. Kiaccudukarus XuMUYECKUX 3JIEMEHTOB (S-, P-,
d-, f-snmementsl). PacmpenencHue 5SJICKTPOHOB [0 AaTOMHBIM — OPOUTAJISIM.
DJNIeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOrO MEPHUOIOB
B OCHOBHOM M BO30Y>KJICHHOM COCTOSIHUM, SJIEKTPOHHBIC KOH(PUTYpallM HOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

[lepuoguueckunii 3akoH U [lepuoguyeckas cucteMa XMMHYECKUX SJIEMEHTOB
J.. MenneneeBa. CBs3b NEPUOAUYECKOTO 3aKOHA U llepronnyueckoil cucTeMbl
XMMHUYECKUX DAJIEMEHTOB C COBPEMEHHOW TEOpPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm ¢ IepuoAaM. 3Hay€HUe
nepuoanueckoro 3akona /.M. Menneneena.

XuMHUecKass CBSI3b. BHIbl XMMHUYECKOM CBS3M: KOBAJICHTHAs, HWOHHAas,
MeTajinyeckasi. MexaHu3Mbl 00pa30BaHUsSI KOBAJIEHTHOM CBS3U: OOMEHHBIA H
JOHOPHO-AKIENTOPHBINA. JHEPTrUs U JJuHA CBA3U. [[0sIpHOCTh, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHOW cBsA3U. KparHeie cBsaA3u. Bonxopoanas cBs3b.
MexMONEKYIIApHBIE B3aUMOICUCTBHS.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b AJIEKTPOHHOMN
CTPYKTYPbl MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COeAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiienrie 0 KOMIUIEKCHBIX coequHEeHUsIX. COCTaB KOMIUIEKCHOTO UOHA!
KOMILJIEKCOOOpa3oBaTeb, JUTAHAbl. 3HAYEHHWE KOMIUICKCHBIX COCIMHCHHM.
[TonsiTHE O KOOPAUHAIMOHHOW XUMUU.

BemectBa  MOJEKYJSApHOTO W HEMOJIEKYJSIDHOTO  CTpOeHMs.  Turbl
KPUCTALTNYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMTHBIX pacTtBopax. CrocoObl BBIPAKEHHUS KOHIEHTPAIIMH PaCTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJSIPHAS KOHUEHTpanus. Haceiennsie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTtamnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHAIbHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTEIEH HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XMMUYeCKUX peaKiMii B HEOPraHUYECKOW M OPraHUYECKOi
XUMUHU. 3aKOH COXPaHEHHUs! MacChl BELIECTB; 3aKOH COXPAaHEHHUS W MPEBPALLEHUS
SHEPTUU MPU XUMHUYECKUX peakiusaxX. TeraoBbie 3QPEeKThl XUMUUECKUX PEaKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XUMHYECKOM peakluu, €€ 3aBUCUMOCTb OT Pa3iIHuYHbIX (DaKTOPOB.
I'omorenHsIe u rereporeHsble peakuuu. Katanus n katanu3aTtopsl.

OO6patumMbie U HeOOpaTUMbIE peakiuu. XUMHUUecKoe paBHoBecue. KoHcranTa
XUMHYECKOTro paBHOBecUsA. (DAKTOPBI, BIHSIONIMNE HA MOJIOKEHHE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHIICHTPALMX BEIIECTB, YYAaCTBYIOIIUX B
peakuuu. [Tpunnun Jle laTtense.

Onextponutuyeckast gucconuanusi. CuiabHbIE W CJIa0ble 3JICKTPOJUTHI.
Crenenp nuccoumanuu. Cpena BOJHBIX PACTBOPOB: KHUCIOTHas, HEUTpalibHa,
mienovyHas. Bomopoansiii nmokaszatens (pH) pactBopa. I'maponu3s comneit. Peakuun
MOHHOI0 OOMEHa.

OKHMCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTeneHb  OKUCICHUS.
Okucnaurens W BOCCTAaHOBUTENb. [Ipomeccsl OKUCHEHUS M BOCCTAHOBIICHHS.
Baxkneiiimme OKMCIUTENM U BOCCTAHOBUTENU. MeETOJ 3JIEKTPOHHOrO OanaHca.
DIEeKTPOJIN3 pacTBOPOB U PACILJIaBOB BEILECTB.

OKCIIEpUMEHTAIBHBIE METOJNBl M3Y4YEHUs BEIIECTB M HX MNPEBPAICHUN:
pPa3IOKEHHE TEPOKCHIA BOAOPOAA B MPUCYTCTBUM KaTaau3aTopa, MOJEIU
KPUCTAJUIMYECKUX PELICTOK, TPOBEICHUE PEAKIIUN HOHHOTO 0OMEHa, ONpeIeieHUE
Cpeabl PacTBOPOB C MOMOUIBIKO HMHAUKATOPOB, W3YUYEHUE BIUAHUS PA3JIAYHBIX
(akTOpoB Ha CKOPOCTh XHUMHUYECKOW pEAKIMH U TIOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

Heopranuuyeckast XuMusl.

ITonoxenne HemeramnoB B Ilepyoaudeckonl cHUCTEME  XMMHUYECKHX
anemenToB J[.M1. MeHneneeBa 1 0COOCHHOCTH CTPOSHHUS MX aTOMOB. Du3nyeckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAJUIOB (Ha MpUMEpEe KHUCIOPOJa, CEPBI,
docdopa u yrieposa).

Bonopon. Ilonydyenue, ¢uzmdeckre U XMMUYECKHE CBOMCTBA: PEAKIMHU C
METa/UlaMAd W  HEMETAJUIaMH, BOCCTAHOBUTEJIBHBIE CBOWCTBA. [ 'WMIapunbL
TonavMBHBIE SIIEMEHTBHI.

["anorensl. Haxoxpaenue B mpupojie, cocoObl MONy4YeHUs, (PU3NYECKHE U
XUMHYECKUE CBOWCTBA. | amoreHoBoaopoAbl. BaxkHelmme KUCIOpOACOAepIKaIlne
COeIMHEeHHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHbIE COCOOBI MONIYYEHUS
rajgoreHoB. [[pumeHeHne raJoreHoB U NX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIIUIEHHBIE CHOCOOBI MOTYYEHUS
Kuciopoaa. @u3nueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOAAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxaeHue B HOpHUpPOJE, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
xumuyeckue cBoictBa. CepoBogopon, cynbduasl. Oxcun cepsi(IV), okcun
cepri(VI). CepHucrass u cepHasi KUCIOTHI U uX coir. OCOOEHHOCTH CBOICTB
cepHoil KucioThl. [IpuMeHeHre cepbl U €€ COeTMHEHUH.

A3zor. Haxoxnenue B mpupojie, CHocoObl MONydeHUs, (QU3NYECKUe U
XUMHYECKUE CBOMCTBA. AMMMAK, HUTpUIbl. OKcHabl a30Ta. A30TUCTas U a30THas
KHUCJIOTHI ¥ BiX coytii. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI. [[puMenenune a3ora
Y €ro COeIMHEHMI. A30THBIE yI00pEHHS.

®ocdop. Haxoxxnenue B mpupoje, CIOCOObl MOMydeHUs, (U3NYECKUE U
xuMuueckue cpoiictBa. Pochunasl u dochun. Oxcunbl dochopa, dochopHas
kuciora U e¢ coinu. Ilpumenenue dochopa u ero coeauHeHuii. DochopHbIC
yI00peHus.

VYrnepon, HaxoxleHWe B mpupojae. AJUIOTpomHbIE  MOAMGHUKAIUU.
duznyeckue M XHUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcup yriepona(ll), okcun yriepona(IV), yroapHas Kuciaora u e
CoJId. AKTHUBUPOBAHHBIA yTOJb, agcopouus. dysmiepeHsl, rpadeH, yriepoHbie
HaHOTPYOKHU. [IpuMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIIEPOJIOM, U €ro
COEIMHEHU.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, (pusmdyeckue u
xumuueckue cpoiictBa. Oxcuna kpeMHus(IV), kpeMHHEBas KHCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeqnHeHnil. CTeKI0, ero Mojay4yeHue, BUIbl CTEKIIA.

[Tonoxenne metamwioB B [lepuoandyeckoil cUCTEME XMMHUUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OO1iue
dbusznyeckre cBoiicTBa MeTauioB. [IpuMeHeHHe MeTalioB B OBITY U TEXHUKE.
CruiaBel METANIIOB.

DNEKTPOXUMHUYCCKUN Pl HanpsbkeHuid  MetamioB.  OOmme  cmocoObl
MOJTYYCHUS METaJIJIOB: TUAPOMETAILTYpTrHsl, MUPOMETAILTYPIus,
anexkTpoMetanyprus. [lonstue o koppo3uu MetaioB. CrocoObl 3aliMThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynmer [lepuogmdeckoit cucTemsl
XUMHUYECKUX d3JeMeHTOB. Hatpuit u kamuii: mnomydyeHue, ¢usnueckue WU
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUM.

O6mas xapakrepuctuka metawioB |IA-rpynnsl Ilepuoanueckoil cucTembl
XUMUYECKUX JJIeMEHTOB. Marnuii W KadblMil: MojydyeHue, (Qusnyeckue W
XUMUYECKUE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB M HMX COCIUHEHHUII.
XKeécTrocTb BOABI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHWI: TTOy4YeHue, Pu3ndeckue 1 XMMUIECKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIleCTBA M €ro coequHeHuH. AM@OTepHbIE CBONCTBA OKCHla U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUA.

OOmasi  xapakTepucTUKa MeTaIoB M1moOouHbix noarpymnn  (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coequHeHuil. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xpoma.

@u3nyeckue W XHUMHYECKHE CBOWCTBA MapraHila M €ro COCIUHEHUM.
Baxnetimue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) w
mapranua(VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

Du3nyecKne U XUMMHYECKHE CBOMCTBA KEJe3a U €ro coeauHeHui. OKCUpbl,
rugpokcuabl u conu skenesa(ll) u sxenesa(lll). [Tonydyenrne n nmpuMeHeHHE Kene3a
Y €r0 CILIABOB.

du3nyecKue 1 XUMUYECKHE CBOMCTBA MEAU U €€ coeauHeHuil. [lonyuenue n
MIPUMEHEHUE MEJIU U €¢ COSTUHCHUM.

[MuHk: momydyeHue, (pU3MYECKHE M XUMHYECKME CBOWCTBA. AMpOTEepHbIE
CBOWCTBA OKCHJIa ¥ TUJIPOKCUIA IMHKA, TUAPOKCOKOMILIEKCHI IUHKA. [[puMeneHune
MHKA U €r0 COEUHEHHUI.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HHUsI BEIIECTB U HUX MPEBPAILCHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, (docdopa, Keiaeza, MarHus B
KUCIIOPOJIE, HW3YyYEHUE KOJUIEKIMHU «MeTalyibl W CIUIaBb», B3aUMOJCHCTBUE
IIEJIOYHBIX U MIEJIOYHO3EMEIbHBIX METANIOB C BOJOW (BO3MOXXHO HMCIOJIb30BAaHUE
BUIEOMATEPUATIOB), B3aUMOJICMCTBUE IIMHKA M KEJe3a C PacTBOpPaMU KHUCIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTAaHMYECKUE aHWOHBI, KATUOH BOJIOPOJia
M KaTUOHBI METAJIJIOB, B3aUMOJICUCTBUE THUIPOKCHUJIOB AJTIOMHUHHUSI U IIMHKA C
pacTBOpaMH KHCJIOT W IIEJIOYEH, PEIIEHNE YKCIEPUMEHTAIBHBIX 33/1a4 MO TeMaM
«l"amorensly, «Cepa U €€ coeauHEHHS», «A30T U (Pochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYHI, «MeTaibl MOOOYHBIX MOATPYIII).

XuMHUS U )KU3Hb.

Ponp xumuu B o0ecrieueHnr YCTOMYMBOTO pa3BUTHs YesoBeuecTBa. [loHnsaTue
O HAy4yHbIX METOAAX IIO3HAHMS M METOJIOJOTMM HAYyYHOrO HCCIEAOBAHMS.
HayuHnble npuHIMIBI OpraHu3alid XUMUYECKOT0 TPOU3BoIcTBa. [[poMBbIIIeHHBIE
CIOCOOBI MOTYYEHUs BAXKHEUIIINX BEIISCTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEpPHOU KHUCJIOTHI, MeTaHoa). [I[poMbIlIeHHBIE CIOCOOBI MOTYyYEHUS METAIOB U
CIUIaBOB. XMMHUUECKOE 3arpsi3HCHHE OKPYXKAIOUIEH CpeAbl U €ro MOCIEACTBUS.
Ponb xuMuu B o6ecriedueHrH SHEPreTUIECKOM 0€30M1acHOCTH.

Xumusi ©W  300poBbe 4yenoBeka. JlekapcTBeHHwmlie cpexactBa. [Ipaswmia
HCIIOJB30BaHUA JIEKAPCTBEHHBIX MpenapatoB. Pojib XuMuu B pa3BUTUHN MEAUIUHBI.



XUMUSl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponbp xumun B
oOecrieuyeHn MUIIeBOI 0€30MacHOCTH.

Kocmernueckue u mapgromepusie cpenactBa. beitoBas xumus. [lpaBuna
0€30MacHOr0 MCMOJB30BAaHUS MPEMapaToB OBITOBOM XHWMHUU B TOBCEIHEBHOU
KU3HU.

XuUMHSI B CTPOUTEIHCTBE: BAKHEWILIME CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XUMHS B CEIIBCKOM XO03siicTBe. OpraHMYecKrue U MUHEpaIbHbIE YI0OpPEHUS.

CoBpeMeHHbIE KOHCTPYKLUMOHHBIE MaTe€pualbl, KPACKH, CTEKJIO, KEpamHKa.
Marepuaiel 1 31eKTpoHUKU. HanoTexHomorum.

PacuéTHrble 3aaun.

PacuéTpl: Macchl BemecTBa WM 00beMa ra3oB 10 M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcCE€ WJIM OOBEMY OJHOIO M3 Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB,
macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB pEaKLUH, €CIH OIHO U3
BEIIECTB MMEET MpHUMECH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA
peakuuM, €ciid OJHO W3 BEIIECTB JAaHO B BHJE pacTBopa C OIPENEICHHON
MAacCOBOM J10JI€ll pacTBOPEHHOrO BEIIECTBA, MACCOBOM [OAM U MOJSPHOM
KOHLIGHTpallul BEILIECTBa B pPAcTBOpE, JOJIM BbIXOJA NPOAYKTAa pPEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmst  MEXNpeaMETHBIX  CBsi3ed TpU  HM3yYeHHH OOImed u
HEOpPraHM4ecKo XuMuM B 11 Kiacce OCyIIECTBISIETCS YEPE3 UCIMOJIb30BAHUE KAK
o0IIUX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK U TMOHATHH, MPUHATHIX B OTIEIHHBIX
PEIMETAaX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH (hakT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKaIUs, MEPUOJIUYHOCTh, HAOIIOICHHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IJIb, MO/ICJIMPOBAHUE.

®dusrka: MaTepus, MHUKPOMHpP, MaKpOMHUpP, AaTOM, OJJIEKTPOH, HPOTOH,
HEWUTPOH, MOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHb,
BEILIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSIHHME BEILIECTBA, WJCalbHBIA Tras,
(du3ryuecKue BeIUYUHbI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPTHsI, Macca.

buonorusi: kierka, opraHusM, dKocucTema, orocdepa, MeTadoJInu3M, MaKpo-
U MHUKPOJJIEMEHTHI, OCNIKH, KUPBI, YIIEBObl, HYKJIEHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypcHl.

TexHoOrus: XHUMHUYECKass IPOMBIIIIEHHOCTb, METAJUIyPIHs, CTPOUTENIbHBIC
MaTrepHuabl, CEIbCKOX03iCTBEHHOE IPOU3BOJICTBO, MUILEBAs MPOMBIIIIEHHOCTD,
(apmalieBTUYECKasI MPOMBIILIEHHOCTh, MPOU3BOJCTBO KOCMETHUYECKUX



npemnaparoB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE VIJIYBJIEHHOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHMM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IMpeaMeTra «XHMHUS» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUsA BBIACIECHBl CIEAYIOIIHE COCTABJSIOIIME: OCO3HAHHE
OOYyYaIOINUMUCA POCCUICKOM TpakIaHCKOM HMACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEICIICHUIO; HATUYME MOTHBALIUU K
0oOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYalOlIUXCSl PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBUJIaMH M HOPMaMU TIOBEJCHHS; HalU4He
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTD
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ydbTaThl OCBOCHUS TMpeaMera «XHUMUS»  OTpa)karoT
c(OPMHUPOBAHHOCTh OTBITa I[TO3HABATEIILHOW W MPAKTUYECKOM JEeSTEIHHOCTU
oOy4Jaronuxcs B MpOLECCce pean3ai 00pa30BaTeIbHON AESTENbHOCTH.

JInyHOCTHBIE pe3yibTaThl OCBOCHUSI TpeAMeTa «XHUMHUS» OTpaxKaroT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIILHOM M TMPAKTHUYECKON JEATeIIbHOCTH
oOyyaromuxcsi B Mpolecce peannsainur o0pa3oBaTEIbLHON JEATEIbHOCTH, B TOM
YuUCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCIMTAHUS:

OCO3HAHUS 00YYAIOIIMMHUCA CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBKEHUS K 3aKOHY U TIPABOMOPSIIKY;

MPEACTABICHUSI O COLMAIBHBIX HOPMAaxX M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW NESITENBHOCTH TPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHAIM3E PA3TMYHBIX BHIOB YU€OHOU IeATEIIbHOCTH;

2) IATPHUOTHYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIICHUSI K MCTOPUYECKOMY W HAy4YHOMY HACJEAUI0
OTCUYECTBCHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOpPYECTBA B 00JACTH TEOPUM U MPAKTHUUECKOTO
MPUJIOKEHUS XHWMHHM, OCO3HAHMSI TOrO, YTO JIaHHbIE HAYKW €CTh pe3yJbTar
JUIMTENbHBIX ~ HAONIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAJIbHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/ia YYCHBIX U MPAKTUKOB;



UHTEpeca M TO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U TMOCIEAYIOIIEM
aHanu3e UHPOpPMalUU O MEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallWH, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
¥ NMPUHUMATH OCO3HAHHBIE PEIICHUS, OPUECHTUPYSACh HA MOPATLHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOC IOBEJIEHHWE M TMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMSI MOCIJIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHHS KYJbTYPbI 310POBbSI:

NOHMMaHHSA LEHHOCTEH 310poBOro U Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOJIIoICHUsT TpaBwil 0€30MacHOTO OOpaIlleHUs] C BEIIECTBAMHU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI HWHAWBUAYATLHOTO W  KOJUICKTHBHOTO
0€3011acHOT0 MOBEJCHMSI B CUTYALUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOIICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOT0 BOCIIUTAHUSI:

KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKOMN
NeSTEeIbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPUECKOW U  JIPYTUX  BUJAX
JesITeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTHUECKUX 3a/ad
COIIMAJILHOM HAIPABIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3y4YeHHUIO npodeccuil pa3TuyHoro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUH;

YBAXEHUS K TPYyAY, JIOJAM TpyJa U pe3yJbTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAIBHON TPACKTOPUHU
oOpaszoBaHus, Oyaymied mnpodeccuu U peanu3alid COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBa;

6) IK0I0THYECKOT0 BOCTIHTAHMS:

HKOJIOTHYECKHU LEIECO00PA3HOTO OTHOILIECHUS K MPUPOAE KaK UCTOYHUKY
CYLIECTBOBAHHMS KU3HU Ha 3eMIIe;

MOHUMAaHUs TJIOOAIBHOTO XapakTepa KOJOTUYECKUX MPOoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATBHOM CpEebL;



OCO3HAHUS HEOOXOJUMOCTH HCIIOJIB30BAHUS JOCTIDKCHUA XUMHUHU IS
peLIEHNs BOIPOCOB PAllMOHAIILHOTO MPUPOAOTIOIb30BaHNS;

AKTUBHOTO HEOPUATHS JACUCTBUW, MPUHOCSIIIMX BpEI  OKPYKAKOLIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATH HEOJIATOMPUSATHBIE SKOJIOTMYECKUE
MOCJEACTBUSA MPEANIPUHUMAEMBIX ICUCTBUY U MIPEAOTBPAIIATH UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATHUBHOW W COLHAAIBHOMN
MPaKTUKE, CIOCOOHOCTH ¥ YMEHUS aKTHUBHO TMPOTHBOCTOATH HICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 TMO3HAHUSI:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHON NPAKTUKU;

MOHUMAaHUsl CHeIU(PUKH XUMHH KaK HayKd, OCO3HAaHUA €¢ pOJu B
(GbOopMHUpPOBAHUK PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IE€JI0CTHOTO
IPEICTaBICHUS 00 OKPY>KAroIIeM MHUpE KaK O €IUHCTBE MPUPOJABI U YeIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH TMPoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeXKJIEHHOCTH B OCO0OM 3HAYUMOCTH XUMHUH JUIsi COBPEMEHHOM
UMBWIN3aLUA: B €€ TyMAaHUCTHYECKONW HAMNpPaBIEHHOCTH W BaXXHOW pOJU B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYpPbl, B PEUIEHUH TJI00ATBHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPTETUUYECKOMH,
MUILIEBOM M IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIIEUEHUN
YCIIOBUM YCHENIHOTO TPYJla U IKOJOTHYECKH KOMMDOPTHON KU3HU KaXKJIOTO WICHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCMOJIb30BATh
MoJTy4aeMble 3HAHUS JIUIA aHaJu3a U OOBSCHEHUS SBJICHHUM OKPYKAIOIIETO MUpPA U
MIPOUCXO/ISIIINX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIOIIUXCSA JAHHBIX C IEJIbI0 TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BAaTh XUMHUYECKUE 3HAHUSA IS
perieHus MpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

VMHTEpPECA K MO3HAHUIO, UCCIIEN0BATEIILCKON IESITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPhIBHOMY OOpa30BaHHMIO M
caMOOOpa30BaHMIO, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUM 110 XHUMHHU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3IMUHbIX cdepax npodeccuoHanbHOU
NEATEIIBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAMMBbI IO XMMHUHM Ha YPOBHE
CpenHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HauUMMble  JUIi  (OPMHPOBAHHUS  MHUPOBO33PEHHS  OOydarouuxcs
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIeHAYYHbIE MOHATHUSA, OTPaXKaIoIIne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEMU(GUKY METOAOB ITO3HAHWS,
HCTIONb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, DHEPTHUs, SBJICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEI0OBAHNE, HAOIIOACHIE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaibHbIe Y4eOHbIC NecTBUs (TO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC,

PEryJISTUBHBIE), o0ecreynBaoIne (dbopmHpoBaHue (yHKIMOHATBHOM
TPaMOTHOCTH M COIIMATIEHOM KOMITETEHITMH 00YJaroIInXCs;
CHIOCOOHOCTb oOyyaromuxcst UCIIOJIb30BATh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC y4COHBIC
JNEUCTBHUS B ITO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH UM  PETYISTUBHBIMHU
JICUCTBHUSIMU.

Ilo3naBaTenbHbIE YHUBEPCAJIbHbBIE YUeOHbIE /1eiicTBUS

1) 6a3oBbIe JJOrHYECKHE JeiCTBHS:

CaMOCTOSATENLHO  (OPMYIHMPOBATh W aKTyaJlM3UpoOBaTh  MpoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENEeNATh IETH JeATebHOCTH, 3aJaBas IapaMeTphl M KPUTEPUU WX
JTOCTHKECHHUSI, COOTHOCUTD PE3YJIbTATHI ICITEILHOCTH C MIOCTABJICHHBIMH TICIISIMH;

WCITOJIB30BaTh IPH OCBOCHHWM 3HAHWU TMPUEMBI JIOTHYECKOTO MBIIIJICHUS:
BBIJICNIATh XapaKTepHbIE MPU3HAKW TOHSITHM W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIONINE TTOHATHUS I OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUI;

BBEIOMpPATh OCHOBAaHHUS W KPUTEPHHM JUIA KIaCCU(PUKAIMK BEIICCTB U
XAMUYECKUX PEAKIUM;

yCTaHABJIMBATh NPUYMHHO-CIICICTBCHHBIC CBSI3M MEXKAY H3YYacMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE paCCyXJeHUs (MHAYKTHBHBIC, JCIYKTUBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PacCMaTpPUBAEMBIX
SBIICHUSAX, (DOPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

MPUMEHSTh B MPOIECCE MO3HAHUS HCIIONB3YEeMbIE€ B XHMHUH CHUMBOJUYECKUC
(3HAKOBBIC) MOJIEIIH, TPEOOPA30BLIBATH MOICIIBHBIE TTPEICTABICHUS] — XUMAYECKHMA
3HaK (CMMBOJ) dJIEMEHTa, XUMHUEcKas Gpopmysa, ypaBHEHHUE XUMUYIECKON



peakuMy — MpU PELICHUU YYEOHBIX MO3HABAaTEIbHBIX M IMPAKTHUYECKUX 33]1a4,
IPUMEHATh HAa3BAHHBIE MOJEIIbHBIE MIPEICTABICHUS ISl BBISBJICHUS XapaKTEPHBIX
PU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKLUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHUE NeiiCTBHUS:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BELIECTB U XHMUYECKUX
peakuuii;

dbopMynupoBaTh LEIH U 33/1a4U UCCIICOBAHUS, UCIIOJIB30BaTh MTOCTABIICHHBIC
U CaMOCTOATENIbHO C(OPMYIHUPOBAHHBIE BOIMPOCHI B KayecTBE HWHCTPYMEHTa
IO3HAHMUSI U OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3bl MO NPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUM;

BJIAJETh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAaHUS U MPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOII0IATh 332 XOIOM
MpoIIecCca, CaMOCTOSITENIbHO IPOTHO3HPOBATH €ro pe3yibTaT, (OpPMYIUPOBATH
00001IEHHS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMUS,
COCTaBJISATh OOOCHOBaHHBIN OTYET O MPOAETaHHON padoTe;

OpuUOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHOU
NEATEIbHOCTH, TMPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHX 3a/]ad, IPUMEHEHUIO pPa3IMYHbIX
METOJI0B ITO3HAHUS.

3) pa6oTa c uHpopMaIueii:

OPUEHTUPOBATbCS B PA3IMYHBIX MCTOYHMKAaX HHPopMauuu (Hay4yHO-
MOMyJisipHasi JIUTepaTypa XHUMHYECKOrO COJEpXkKaHUs, CIpPaBOYHbIE MOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUAOB U (HopM
[PEICTaBIICHNUS, KPUTHYECKH OLICHUBATh ec JOCTOBEPHOCTh "
HENPOTHBOPEYHBOCTb;

(GbopMyIMpPOBaTh 3aNpPOChl U MPUMEHATH PA3IUYHBIE METOJIbI MPU MOUCKE H
orOope wuH(poOpMaIMK, HEOOXOAMMOW MJig BBIIOJHEHUS Y4YeOHBIX 3adad
ONPENEIICHHOTO TUA;

npuoOpeTaTh OIBIT HCIHOJB30BaHUS HWH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3JMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAaJbHYIO  (OopMy  TIpelICTaBICHUS
uH(popmaluu (cxeMsbl, rpaduKH, TUarpaMMbl, TAOJIUIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeJCTBa IMpu paboTe ¢
XUMHUYECKON HMH(pOpMaIMeil: NPUMEHATh MEXIpeAMETHbIE ((pU3NYecKue Hu
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, OPMYIIbI, aOOpeBUATYpPbI, HOMEHKIIATYPY;

HCIIO0JIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHHMKaTHBHBIE YHHBepCadbHbIe yUeOHbIE 1eiiCTBUS:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHUH, BBICKA3bIBATh UICH, Q)OpMYHHpOBaTL CBOMH IIPCIJIOKCHHA
OTHOCHUTCIIbHO BBITIOJIHCHHA HpCI[HO)I(CHHOﬁ 3aJa4u,

BBICTYNIaTh C TNPE3EHTALUEH pe3yslbTaTOB I103HABATEIbHOU JEATEIbHOCTH,
IOJTyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPHU BBINOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, pean3allii Y4eOHOTO MPOeKTa, U (GOPMYITUPOBATH BHIBOIBI
[0 pe3yibTaTaM MPOBEACHHBIX HCCIIECJOBAHUNA MYTEM COIJIACOBAHMS MO3ULUI B
X0J1€ 00CyX/1eHNsI 1 OOMEHa MHEHUSMHU.

PeryasiTuBHbIC yHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

CaMOCTOSITENIFHO ITUIAHUPOBATh M OCYIIECTBISATH CBOIO TO3HABATEIHHYIO
JeSITeNbHOCTh, OMpeAeNsas e¢ IeNMd W 3a7add, KOHTPOJIMPOBAaTH W TIO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpPEJaraéMblii ajaropuT™M JEHCTBUA TIpH
BBIMIOJJHEHUHM YYE€OHBIX W HCCIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
¢ (PexTuBHBIN C€rMoco0 WX peleHUs C Y4ETOM TMOJYYEHHUS HOBBIX 3HAHUMA O
BEIIECTBAX U XUMUYECKUX PEAKITUIX;

OCYILIECTBIISITh CAMOKOHTPOJIb JIEITEIbHOCTM HAa OCHOBE CaMoOaHalIu3a |
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUH Ha YTIIyOJICHHOM
YpOBHE Ha YPOBHE CpeaHero oOImero oOpa3oBaHUS BKIIIOYAIOT creluduyeckue
JUTsl yd4eOHOTO npeaMeTa « XUMuUs» HaydHbIe 3HAHUSI, yMEHHS U CTIOCOOBI IEHCTBUN
10 OCBOCHMIO, MHTEPIIPETAIIUA U MPE0Opa30BaHUIO 3HAHUHN, BUIBI JIESITEIHHOCTH
MO TOJYYEHHUIO HOBOT'O 3HAHUS M MPUMEHECHHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX
CUTYyalUsX, a TAK)KE B PEaJIbHBIX KU3HEHHBIX CUTYyalUsX, CBI3aHHBIX C XUMuen. B
MporpamMMme IO XWUMHHM TMPEAMETHbIE pe3yJbTaThl MNPEACTABICHBI IO TroJam
W3y4CHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuueckas XHUMUSI»
OTpaXaroT:

c(hOpMHPOBAHHOCTh TPEJCTABICHUN: O MECT€ U 3HAYEHUM OpPraHUYECKON
XUMUU B CHCTEME €CTECTBEHHBIX HAYK M €€ pOJIM B O00ECNEYEHUU YCTOMYMBOTO
pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTUUECKOM, IHEPTEeTUYECKON U



MUIIEBONH OE30MacCHOCTH, B Pa3BUTHH METUIIMHBI, CO3IaHUU HOBBIX MaTepUajoB,
HOBBIX MCTOYHUKOB SHEPIHH, B oOecrieueHnn PalMOHAIIBHOTO
IPUPOAOIOIb30BaHUSA, B (POPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YelioBeKa, a TaKXKe OHKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJE;

BJIAJCHUE  CHUCTEMOM  XMMHUYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIArarIINe NOHATHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
obojiouka aroma, S-, P-, O-aToMHBIC OpOWTAa M, OCHOBHOE U BO30YXKICHHOEC
COCTOSIHMSI aToma, THOpUIu3alMs aTOMHBIX OpOWTalield, HOH, MOJIeKya,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTEIEHb OKUCICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJIIPHBIM O0OBEM, YTIIEPOIHBIN CKeJeT, (DYHKIMOHAbHAS
rpylma, paaukaig, CTPYKTYpHble (QopMyibsl (pa3BEpHYThIE, COKpAIICHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass W MPOCTPAaHCTBEHHAasl (reoMeTpuyeckas,
ONTHYECKAs), H30MEpbl, TOMOJIOTMYECKUN PsSA, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJ- M a30TCOJIEpKAIUE OPraHUYECKHE COCIUHEHUS, MOHOMED, MOIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHbBIE COCAUHEHHS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3akoH JI. M. MenzaeneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpALCHUS HSHEPrud IMpH XUMHUYECKUX pPEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUHU, MUPOBO33PEHUYECKHUE 3HAHUSA, JIeKAIIMEe B OCHOBE
MOHUMAaHUS PUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUH; MPEACTABICHHUS
O MEXaHU3MaX XHMHMYECKUX pPEaKUWid, TEPMOJUHAMUYECKHX M KHUHETHYECKUX
3aKOHOMEPHOCTAX MX MPOTEKAaHUs, O B3AMMHOM BIIMSIHUHA aTOMOB U IPYIIN aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIM U Me30MepHbII 3 ¢ekTsl, opueHTanTsl | u Il pona);
(haKTOJIOTMYECKHE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MaCHOM
WCIIOJIb30BaHUM BAXKHEMIIMX OPraHMYECKHUX BEIIECTB B OBITY M MHPAKTUYECKOM
JESTeIbHOCTH  4eJOBeKa, OOIIMX  HAy4YHBIX  NPHUHLMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIA, TepepadOTKH HePTH);

c(OpPMHUPOBAHHOCTh YMEHHUU: BBISBIATH XapaKTE€pHbIC NMPU3HAKU TMOHSATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHUS TPU
OIIMCAHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCITI0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJII COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX U CKEJIETHBIX) (POPMYIT OpraHMIeCKuX
BELIECTB;

COCTABJISITh YPaBHEHUSI XUMHYECKUX PEAKLMM U PACKPBIBaTh UX CYLIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEACTBOM  COCTABJICHUS
AIIEKTPOHHOTO OallaHca »d3TUX peakUuui, peakuuid HMOHHOTO OOMeHa MyTeM
COCTABJICHMSI MX MOJIHBIX M COKPALICHHBIX HOHHBIX YPABHEHHIA;



M3TOTABIMBATH MOJCIN MOJIEKYJI OPTaHWYECKUX BEIIECTB ISl WILTIOCTPAIUU
UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABIMBATh MPUHAJICKHOCTh M3YYCHHBIX
OPTraHWYECKHUX BEMIECTB 10 HMX COCTAaBy M CTPOCHUIO K ONPEICICHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb UM Ha3BaHMS [0 CHCTEeMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBUAIbHBIE HA3BaHUS JI OTIEIbHBIX
IpeCTaBUTENIed OPraHMYEeCKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIIEPHH,
STUJICHTIUKOIb, (EeHON, (OpMalbIerua, areTaIbIeTHa, AalleTOH, MypaBbHHAS
KHCJIOTa, YKCYCHAsi KUCJIOTa, CTEAPUHOBAsSI, OJICMHOBAS, MMAJIbMATUHOBASI KUCJIOTHI,
[VIMIMH, aJaHuH, MallbTo3a, (PPYyKTO3a, aHWIUH, TUBUHUII, U30MPEH, XJIOPOMPEH,
CTUPOJ U IpYyTHE);

cOPMHPOBAHHOCTh YMEHHUS OIPEACIATh BHJ XHUMHYECKOW CBS3U B
OPTaHUYECKUX COCAMHCHHSIX (KOBAJICHTHAS W HWOHHAsA CBS3b, O- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

cOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSITh TOJIOKEHUS TEOPUH CTPOEHUS
oprannveckux BemiectB A. M. BytiepoBa juist 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

cOPMHPOBAHHOCT, ~ yYMEHHMH  XapaKTepHU30BaTh  COCTaB, CTPOCHHE,
du3nueckue M XMMUYECKHE CBOMCTBA THUIHUYHBIX MPEJCTABUTENICH pPa3THMUHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IIMKJIOAJIKAHOB, AJKEHOB, AJIKAJHECHOB,
QIKWHOB, apOMAaTUYECKHX YTJIEBOJOPOJOB, CIHPTOB, albJECTUIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX U CIIOKHBIX 3(UPOB, JKUPOB, HUTPOCOCTUHCHUHN H
aMUHOB, AMHUHOKHCJIOT, OEJIKOB, yTJEBOJIOB (MOHO-, JAW- M TMOJUCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXKIYy HUMU  YpPaBHECHUSIMH
COOTBETCTBYIOIIUX XHUMHYECKUX PEAKIHH C HCIOIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHPOBAHHOCTh, yMEHHUS TIOATBEPXKIATh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSAMHEHUHN OT
KPaTHOCTH M THUIA KOBAJICHTHOU CBSI3U (G- U T-CBSI3U), B3AMMHOTO BJIMSHUS aTOMOB
Y TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (HeTh, NPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
PAKTUICCKOE TIPUMEHEHHE MPOTYKTOB ITepepadboTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWW O €CTEeCTBEHHO-HAYYHBIX
METO/JaX TO3HAHUS — HAOIIOACHUH, U3MEPEHUH, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpPMHPOBAHHOCT, ~ YMEHUS  NPUMEHSITh  OCHOBHbBIC ornepauuu
MBICIIUTEIILHON JESTENbHOCTH — aHallu3 U CUHTE3, CpaBHEHHUE, 0000IIeHHeE,



CUCTEMATHU3AINIO, BBISIBJICHUE MPUYNHHO-CICICTBCHHBIX CBS3CH — ISl M3yYCHUS
CBOMCTB BEIIIECTB U XUMHUECKUX PEAKIIHIA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSMU W TIPEICTABICHUSAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAHHOTO IMOHUMAaHHUS CYHUIHOCTH MAaTEpHAIbHOTO €IWHCTBA MHUDA,
UCIIOJIb30BaTh CHUCTEMHbIC 3HAHUS MO OPraHUYECKOM XUMHUHU [JIsi OOBSICHEHHS U
IPOTHO3UPOBAHUS SIBJICHUHN, UMEIOLIUX €CTECTBEHHO-HAYUHYIO MIPUPOY;

cOPMHPOBAHHOCTh YMEHHI: TMPOBOJAUTH PACUYCThl IO XUMHUYCCKUAM
dbopMynamM U ypaBHCHHSM XUMHUYECKUX PEAKIIUN C MCIIOIB30BAHUEM (DU3HUCCKHUX
BEIMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUCThl MO HAXOXKICHUIO XUMHYECKOU
(dbopMynBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISAM XHMHUYECKHX 3JIEMEHTOB,
MIPOTyKTaM CTOpaHUs, TFIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOpMHPOBAHHOCTh YMEHHI: TIPOTHO3UPOBATH, aHATM3UPOBATh M OIICHUBATH
C TO3UIMUA  DKOJOTUYECKOM  OE30MacHOCTH  TOCHEACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHOM JIEATEILHOCTH 4YEJIOBEKa, CBSA3aHHOM ¢  mepepaboTKon
BEIIIECTB, MCIOJIL30BaTh MOJYYCHHBIC 3HAHUS JJIS IPUHSITHS TPAMOTHBIX PEIICHHMA
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XHMUCH;

c(hOpPMHPOBAHHOCTh YMEHUMN: CAMOCTOSITENBHO IUIAHUPOBATh W TMPOBOJIUTH
XUMUYECKUN DKCMEPUMEHT (MOJIy4YeHHUE W M3YYEeHHE CBONCTB OPraHMYEeCKUX
BEIIECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOJAOB PA3IUYHBIX KJIACCOB U
KHCJIOPOJICOICPKAIIMX OPTaHUYECKUX BEIIECTB, PEIICHUE SKCIECPUMEHTAIBHBIX
3a/la4 1O PACIIO3HABAHUIO OPTaHWYECKUX BEIICCTB) C COOJIOJEHUEM TMPaBHUI
O6e3omacHOro oOpalieHusi C BEIIECTBAMH U JITAOOPATOPHBIM O0OPYJIOBAHHEM,
dbopMynupoBaTh 1€db HWCCIAEAOBAHUS, TMPEACTABIATh B pa3au4yHONn ¢dopme
PE3yNbTaThl KCIIEPUMEHTA, aHATM3UPOBATh U OTICHUBATH UX IOCTOBEPHOCTS;

chOpMHUPOBAHHOCTh YMEHUIA:

co0JIr01aTh MpaBuUjIa SKOJOTHYECKH 11€JIeCO00pa3HOTro MOBEACHUS B OBITY U
TPYJIOBOM NEATENHHOCTH B IIEJIIX COXPAHEHHUS CBOETO 37I0POBbS, OKPYKAIOIICH
MIPUPOTHON CPEIbI U IOCTUKEHHS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JICHCTBUS Ha JKMBBIC OPTaHU3MBI
OTpeeICHHBIX OPraHNYECKUX BEIIECTB, MOHUMAast cMbIC rokazaTens [1JIK;

aHAM3UPOBaTh I1€JIECOO0Pa3HOCTh MPUMEHCHHUS OPTaHMYCCKUX BEIICCTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHHS PUCK-TIOJB3a;

c(hOpPMHPOBAHHOCTh YMEHHUM: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMUYCCKON MH(GOPMAITUHN B PA3IMYHBIX NCTOYHHUKAX (Hay4dHas U y4eOHO-HayqIHAS
JIuTEpaTypa, CpeAcTBa MaccoBoM MHpopManuu, IHTEpHET U Ipyrue), KpUTUYECKH
aHAIM3UPOBATh XUMHUYECKYI0 MH(POpMalIMIO, TIepepadaThiBaTh €¢ U UCIOJIb30BaTh
B COOTBETCTBUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OOmass M HeopraHuyeckas
XUMHUSD OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh TIPEJICTABICHUNA: O MaTepUalbHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBJICHUM TPHUPOJBI, O MECTE U 3HAYCHHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAYK M €¢ POJIM B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTHUECKOW, IHEPTreTUYCCKON W THUIICBOM
0e30MacHOCTH, B PA3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MATEpUAJIOB, HOBBIX
UCTOYHUKOB SHEPTrUH, B OOECHEYEHUM PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
dbopMHpOBaHNYM MHUPOBO33PEHHUS W OOMIEH KyJIbTYyphl 4YeEIOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU

cpene;
BJIQJICHNEC  CHCTEMOH  XWMHUYECKHMX  3HAaHWW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATUS — XHMHYCCKHUH DJIEMEHT, aToM, SApO aroma,

M30TOIIBI, DJICKTPOHHAS 000JI0UKa aToMa, S-, P-, 0-aToMHBIE OPOUTAIIH, OCHOBHOE U
BO30Y)X/ICHHOE COCTOSIHMSI aToma, THMOpUAM3alus AaTOMHBIX OpOWTaliel, HWOH,
MOJIEKYJIA, BAJIEHTHOCTb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMUYECKass CBA3b (KOBAJICHTHAsl, WOHHAs, METAJUIMYecKasi, BOJOpPOHAs),
KpUCTAINIMYECKAs] PEIICTKA, XHMHUYECKAas pEeaKUus, PpacTBOP, OSIECKTPOJIUTHI,
HEAJIEKTPOJIUTHL, 3JEKTPOJUTUYECKAs JIUCCOLMALMs, CTENEHb JUCCOLMALINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTEINb, TEIUIOBOM A(PdeKT
XUMUYECKON peaklMH, CKOPOCTh XUMUYECKON peaklni, XMMHUYECKOE PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOPHUS AJIEKTPOJIUTHYECKON IHCCOLUMALNN, MEPUOIUYECKHUN
3akoH JI.11. MenneneeBa, 3aKOH COXpaHEHUs MacChl BELIECTB, 3aKOH COXPAaHEHUS U
MPEBPAIICHHS SHEPTUM MPU XUMUYECKHUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BELIECTB, 3aKOH JEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK
XUMUHU, MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKAllMe B OCHOBE  IOHUMAaHHUSA
MPUYUHHOCTA M CUCTEMHOCTH  XUMHUYECKUX  SBJICHUH;  COBPEMEHHBIE
MIPEACTABICHUS] O CTPOCHHM BEIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJICKYJISIPHOM  YPOBHSIX; TPEJICTAaBIECHUS O MEXaHU3Max XHMMHYECKHUX
peakumii, TEpMOAMHAMUYECKUX U  KHHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKAHUSI, O XUMUYECKOM PaBHOBECHUHU, PACTBOpPax W AUCHEPCHBIX CHUCTEMaX;
(akToNOTHYECKUE CBEICHHUS O CBOMCTBaX, COCTaBe, MOJIYYEHHMH U O€30ImacHOM
WCIIOJIb30BAaHUN BAXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEeSATEIbHOCTH  YeJOBeKa, OOIIMX  HAyYHBIX  MPUHLMUIAX  XHUMHYECKOTO
IPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHWH: BBISBIATH XapaKTEpPHBbIC MPU3HAKW TOHSATHUH,
YCTaHaBJIMBAaTh MX B3aWMOCBS3b, UCIOJbB30BaTh COOTBETCTBYIOIIME MOHITHUS NpU
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;



c(OPMUPOBAHHOCTh YMEHHS HCMOJIb30BaTh XUMHUYECKYIO CHMBOJHKY JIJISI
cocTaBieHuss (QOpMyJ BEIIECTB U  YpPaBHEHUH XUMHUYECKHX  pEaKIIHil,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIIEIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSIX, BUJI XUMUYECKON CBS3M (KOBaJCHTHAs,
WOHHAs, METaJNINYeCKasl, BOJOPOAHAs), THIN KPUCTALUIMYECKON PEIICTKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHUMOCTh CBOMCTB BEIECTB OT
BUJa XMMHYECKOM CBSI3M W THUINA KPUCTAUIMYECKOM PEIICTKH, OOMEHHBIM u
JOHOPHO-aKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ YMEHUH:  KJIacCU(UUUPOBATH: HEOPTraHUYECKUE
BEILIECTBA 10 UX COCTABY, XMMUYECKUE PEAKIIUU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3 (EKTy peakluu, W3MEHEHUIO
CTETNEHEW OKHUCJIEHMsI D3JEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3aTopa H
JIPYTHUE); CAaMOCTOSITENIbHO BIOMPATh OCHOBAHUS U KPUTEPUH I KilacCUPUKAIUU
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUN;

Cc(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI NEPUOJUYECKOTO 3aKoHa /.
N. MenaeneeBa u JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUMH: XapaKTepU30BaATh JIIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMHMYECKHX DJIEMEHTOB II€PBOrO—YETBEPTOrO0 IEPUOIOB
ITepnoanueckon cucremsl .M. MeHnneneeBa, UCIONb3ysl MOHATHUSA
(QHEPTeTUYECKHE YPOBHM», «IHEPreTHUECKUE IMOIYPOBHH», «S-, P-, O-aTOMHBIC
opOuTanm», «OCHOBHOE M BO30YXICHHOE SHEPreTHUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M MX
coeAuHeHnd mno mnepuonaMm U rpymmaMm Ilepmoamveckon cucremsr . .
MeHnpneneeBa, BaJ€HTHbIE BO3MOKHOCTA aTOMOB AJIEMEHTOB HAa OCHOBE CTPOCHMS
UX DJICKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHMIH: XapaKTepu3oBaTh (OMUCHIBaTh) OOLIHE
XUMHAYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJACCOB,  ITOATBEPXKAATh
CYLIECTBOBAHUE TE€HETUYECKOW CBA3UM MEKJY HEOPIraHUYECKHMMH BEIIECTBAMH C
NIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

C(OPMUPOBAHHOCTh ~YMEHHUSI PACKpbIBaTh CYIIHOCTb: OKHCIIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTaBIEHUS AJIEKTPOHHOro OajaHca
ATUX pEeaKlUWi; peakluuili MOHHOTO OOMEHa MYTEM COCTABJICHUS HMX IOJHBIX H
COKpPAlICHHBIX  HOHHBIX  ypaBHEHWI;  peakuuid  THUAPOJIM3a;  pEaKLHi
KOMILJIEKCO0Opa3oBaHusl (Ha MprUMepe TMAPOKCOKOMITIIEKCOB IIMHKA U aJTFOMUHUSA );



C(OPMUPOBAHHOCTh YMEHHUSA OOBSICHITH 3aKOHOMEPHOCTU TPOTEKAHHUS
XUMHUYECKUX PEaKUUd C y4e€TOM HX SHEPreTHUECKHX XapaKTEpUCTHUK, XapakKTep
MU3MEHEHUSI CKOPOCTHM XHMMMUYECKOH pEaKIUM B 3aBUCHUMOCTH OT pa3IM4HbIX
(akTOpOB, a TAaKKE XapaKTep CMEIEHUS XMMUUECKOIO PaBHOBECHSI TI0]] BIUSHUEM
BHeIIHUX Bo3aencTBuid (mpunHiun Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeXallhie B OCHOBE IMPOMBIIUIEHHOIO IOJYYEHHUS CEpPHOM KHUCIOTHI, aMMHMAKa,
oOlIMe HayyHble MPUHIMIBI XUMUYECKUX IPOU3BOJICTB; LEIECO00PA3HOCTD
IPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BIJIAJICHUSI CUCTEMON 3HAaHUH O METOAaxX HAy4YHOIO
MO3HAHUS SBJICHUU NOPUPOABI — HAOIIOACHUE, H3MEPEHUE, MOJEIUPOBaHUE,
HKCIIEPUMEHT (pEasIbHbI U MBICIICHHBIH ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHATH 3TU 3HAHUS MPU SKCIIEPUMEHTAIIBHOM HCCIIEA0BAHUM BEILIECTB
U g OOBACHEHHS XUMHUYECKUX SBJICHWH, HMEIOIIMX MECTO B MPHUPOJE,
MPaKTUYECKOM AESITEIIbHOCTU YEJIOBEKA U B IOBCEIHEBHOW KU3HU;

c(OpMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSMUA M TPEICTABICHUSIMHU APYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB JUIS
00J1ee OCO3HAHHOTO IOHMMAaHUSI MaTepUaIbHOIO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUCTBI: C HCIOJIb30BAHUEM
HNOHATHH «MaccoBasl JIOJS BEIIECTBA B PACTBOPE» U «MOJSIPHAsl KOHLICHTPALUS»;
Macchl BELIECTBA UM 00bEMa rasa Mo M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
UM 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB; TEIUIOBOrO »ddekta
peakuyy; 3HA4C€HHs] BOJOPOJHOIO IOKAa3aTesii PACTBOPOB KHUCJIOT M IIEIOYEH C
M3BECTHOW CTENEHBIO JAUCCOIMAINK; Macchl (00beMa, KOJMYECTBA BEIIECTBA)
MPOJIYKTa PEaKUUu, €CIM OAHO U3 HMCXOJHBIX BEIIECTB JIaHO B BUJIE pacTBopa C
OTIPE/ICICHHOM MacCOBOM J10Jie pacCTBOPECHHOI'O BEIIECTBA WM JaHO B M30BITKE
(MMeeT mpUMECH); MOJIM BbIXOJIA MPOJAYKTAa pPEAKUUU; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUTAHUPOBATH U IMPOBOIUTH
XUMUYECKUNA  DKCIIEPUMEHT  (MpPOBEAEHUE  peaKlMii  HOHHOrO  OOMEHa,
NOJTBEPKIACHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEUIECTB, OINpPEACIICHUE
Cpelbl PpacTBOPOB BEUIECTB C MOMOLIbIO WHIMKATOPOB, H3YyYEHUE BIISHHUS
pa3aMuYHbIX  (PAKTOPOB HA  CKOPOCTh XHMHUYECKOM  peakluH, pelieHue
JKCIIEpUMEHTAJbHBIX 3a7ad 1o TemMaM «Merammsy u  «Hemeramis») c
COOJII0/IEHUEM TpaBUil O€30MacHOro OOpalleHus ¢ BEIECTBAMU M JIA0OPAaTOPHBIM
o0opynoBaHueM, (GOopMyaMpoBaTh L€Jdb HCCICAOBAaHUS, [PEACTABIATH B
pa3nuyHoil opMe pe3ynbTaThl 3KCIEPUMEHTA, aHATU3UPOBATh M OLIEHUBATH UX
JOCTOBEPHOCT;



c(OpMUPOBAHHOCTh YMEHUI: COOTIOAATH MPaBUJIa MOJIb30BAHUA XUMUYECKON
nocyaoi u jabopaTopHbIM OOOpyJOBaHUEM, OOpalleHUsI C BeIllecTBaMU B
COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJIHEHUIO J1a00PaTOPHBIX XMUMHYECKUX
OTMBITOB, HKOJOTMYECKH LEJIeCO00pa3HOTrO TMOBEAEHUsT B OBITY W TpPYAOBOU
JEATEIBbHOCTH B LEJSX COXPAHEHUS CBOETO 3J0POBbs, OKPYXKAIOIIEH NPUPOAHOU
Cpelbl M JIOCTH)KEHHS €€ YCTOMYHMBOIO pa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCUYECKOTO JICHCTBUS Ha KUBbIE OPraHU3MbI OINPEJCICHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbici nokasarens [1/1K;

chOpPMHPOBAHHOCTh YMEHHUM: OCYLIECTBISATh IICJICHANPABICHHBIN IMOUCK
XUMUYECKON MH(GOPMAIMKU B Pa3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4dHas
JuTEpaTypa, CpeAcTBa MaccoBOM MH(popMauuu, IHTEpHET U pyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUUECKYIO0 MH(GOpMAIIUIO, TTepepadaThiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUU C MTOCTABICHHOM y4eOHO 3a/1auei.
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Paznen 4. A3oTcoaep:kauiye oprannyeckue coeAnHeHus

4.1 AMUHBI. AMUHOKUCIOTHI. benku 12 https://resh.edu.ru/
Hroro no pazueny 12
Pa3nes 5. BoicokoMoJieKyJIsIpHbIe COeIMHEHH S

5.1 BricokoMoneKysipHbIE COCTUHEHUS 6 https://resh.edu.ru/
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTuyeckue 0CHOBbI XMMHH
Ctpoenue atoma. [leprnoandeckuii 3akoH
1.1 u [lepuoanueckas cucrema XMMUYECKUX 9 https://resh.edu.ru/
anemenToB J[. 1. MeHnieneeBa
12 Ctpoenue BemiectBa. MHorooopasue 11 1 https://resh.edu.ru/
BEIIIECTB
1.3 XVUMUYECKUE peaKiuu 19 1 3 https://resh.edu.ru/
Utoro no pazneny 39
Pa3nen 2. Heopranuueckasi XuMusi
2.1 Hemeranist 31 3 https://resh.edu.ru/
2.2 MeTtaiis 23 1 2 https://resh.edu.ru/
Hroro no pazneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTo bl TO3HAHUS B XUMUN. XUMHUS U 9 https://resh.edu.ru/
KU3Hb
Hroro o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1).0. C I'abpuensn, N.I".Octpoymos,C.1O. [TonomapeB Xumus. 10 kiacc,
yrayosieHHBIN ypoBeHb — M.: [lpoda, 2014;
2).0.C.I'abpuensn,['.I". JIbicoBa Xumus 11 knace, yriy0iaeHHbIH ypOBEHb -

M.:Ipoda, 2016

METOANUYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

https://edsoo.ru/

HUO®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. http://www.alhimik.ru CoBeTsl aOUTYpHEHTY, YYUTEIO XUMUH, CIPABOYHUK
(ouensb OombIIas MOAOOPKA TAOIUI] M CIIPABOYHBIX MAaTEpUAJIOB), Beceast
XHMUs1, HOBOCTH, OJIMMITHA/IbI, KyHCTKamepa (Macca HHTEPECHBIX
UCTOPUYECKUX CBEIICHUIN).

2. http:/lmww.hij.ru XKXypraan « Xumusi v 5KU3HBY

3. http://chemistry-chemists.com/index.html DiexTponubIii sxypHaT « XUMUAKH
¥ XUMHSI», B KOTOPOM TIPEICTABICHO MHOXKECTBO

OIBITOB IO XUMHH

4. http://c-books.narod.ru BceBo3aMoskHast tuTepaTypa Mo XMMHH.

5. http://www.drofa-ventana.ru M3BectHoe n3aaTeIbCTBO YUeOHOM


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/

JIUTEpPATYyPHI

6. http://1september.ru Xypuan st yaurenei u He TONBKO. bombioe
KOJINYECTBO pa60T YYCHHUKOB, B TOM YHCJIC U UCCIICTOBATCIILCKOT'O XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIN
ImopTajl CO CCbIULIKAMH Ha 06paBOBaTeJ'ILHI>IC CaMThl IO XUMUHU.

8. www.periodictable.ru Coopauk cTaTeil 0 XUMHYSCKUX JIEMECHTAX,
WJUTFOCTPUPOBAHHBIN SKCIIEPUMEHTOM
9.https://educont.ru/?utm_source=eljur

10. https://edu.skysmart.ru/

11.https://resh.edu.ru/

12.https://uchi.ru/

13.https://www.yaklass.ru/


http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://www.yaklass.ru/
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