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HOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamMmMa mo XMMHUU Ha yYpOBHE CPEIHEro 00IIero oopa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpEIHEro ooOmero oo6pa3oBaHus
(®OIT  COO), npencraBieHHbIXx B DenepalbHOM  rOCYyAapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00pa3oBaTelIbHBIX opraHuzanusx Poccuiickoit
denepanny, pealM3yIOIIUX OCHOBHBbIE OOpa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkEeHUN «CTpaTernu pa3BUTHA BocnuTaHuss B Pocculickoi
Oepnepanuu Ha niepuos a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 N2 996 - p.).

XvMHsI Ha YPOBHE YIUIYOJIEHHOTO H3y4Y€HHsS 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi yuamuxcs 10-11 kmmaccos.
N3yuenne mnpenMera, peaquzyeMoe B YCIOBHUSIX JuddepeHIrpoBaHHOTO,
npo@UIbHOrO OOy4YeHHUs, MPU3BAHO OOECHEUYHUTHh O0O0IIE00PA30BATENbHYIO U
OOIIEKYJbTYPHYIO MOJIOTOBKY BBIIMIYCKHMKOB IIKOJBI, HEOOXOIUMYIO MJis
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKxKe JJIs
MPOJIOJDKEHUS O0y4YeHUsI B OpraHu3anusX MpodeccuoHaibHOrO0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamme mno XuMuUM Ha3HAadYe€HHE IpeaMeTa «XUMHUSD» IOJIy4aeT
NOAPOOHYI0  MHTEPHPETALHUI0 B  COOTBETCTBMM C  OCHOBOIIOJIATAIOIIMMU
nosoxkeHusiMu GI'OC COO o B3anMOOOYCIOBICHHOCTH IIE€JICH, COIEp KaHUs,
pe3yabTaToB O0y4YeHUs: U TpeOOBaHMM K YPOBHIO MOJATOTOBKU BBITYCKHUKOB.
CBHUAETENHECTBOM TOMY SIBJSIIOTCS CJEAYIOIIME BBINOJHAEMbIE MPOrpaMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peau3alusi KOTOpol oOecreunBaeT
MOJlyY€HUE TMPEJCTaBICHUS O LEJAX, COAEpKaHWM, OOIel CcTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHsI O0yUYaIOUINXCs CPEACTBAMHU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpouIs;

e OpraHU3alMOHHO-IUIAHUPYIOIIAS, KOTOpas nperycMaTpuBaeT
ONpeJesieHre: MNPUHIMIIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEILHOCTH
U3y4eHUs Y4eOHOro MarepHalia, KOJIMUYECTBEHHBIX U KAaY€CTBEHHBIX €ro
XapaKTepUCTHK; MOAX0A0B K (POPMUPOBAHMIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJII U OLEHKHM 00pa30oBaTENIbHBIX JOCTHKEHHM OO0y4aroumxcs B
paMKax HTOrOBOW arrectaliud B (OpME €AMHOTO0 TOCYAAPCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma asist yrinyOiaE€HHOTO U3y4eHUs XUMUHU:



e YCTAaHAaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00sA3aTeNbHOE
JUIsL W3Y4YeHUsT B paMKaX OTHENbHBIX Mpoduieil, mpeaycMaTpuBaeT
pacrmpesielieHie W CTPYKTYPUPOBAaHHME €ro IO KiaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/paz/iesaM Kypca;

e HaéT MPUMEpPHOE paclpeesieHne y4eOHOro BPEMEHH, PEKOMEHIIYeMOro
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO IOCIEIO0BATEIbHOCTh H3YYEHUS Y4EOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYI0 MHTEPIPETALUIO eJIel U 33/1a4 U3yUeHUsl IpeameTa
Ha yriIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpeaHero oOmero o0O0pa3oBaHMs, COACPKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpEIHETO o0111ero 00pa3oBaHuUs (JINYHOCTHBIX,
MeTaIpeMETHBIX, MPEIMETHBIX), a TakkKe C YYETOM OCHOBHBIX BHJIOB
yue0HO-IIO3HABATENbHBIX  JACMCTBUI  0Oydaromerocs IO OCBOCHHUIO
coJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3WIUSAM B MPOTpPaMME MO XMUMHH TPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMUU Ha YPOBHE OCHOBHOIO 0OILEro
oOpa3zoBaHus. 3a TMpefeiamMd yCTAHOBICGHHOW TMpOrpaMMoil 10  XUMHH
00s13aTeNIbHON (MHBAPUAHTHOM) COCTABIISIONICH COJEpKaHUsS YYEOHOTO MpeaMeTa
«XuMHS» OCTAaETCs BO3MOXXHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JAOJKHA OMPENENsAThCA B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npoduiist 00yueHusl.

B cootBerctBHM ¢ KOHuenTyalbHbIMH TosokeHUussMu PIr'oOC COO o
Ha3HAUYCHUU TPEJAMETOB 0a30BOro M YIUIYOJIEHHOTO YpPOBHEM B CHUCTEME
nuddepeHIMpOBaHHOTO OOYYEHUsI Ha YPOBHE CpEAHEro o01iero oOpa3oBaHUS
XUMHUST Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HalpaBieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCIEAYIOIIMM  3TallOM  MOJYYEHHS]  XHMHYECKOIO
oOpa3oBaHMsI B paMKaxX W3YYCHHS CIEIUATbHBIX €CTECTBEHHO-HAYYHBIX W
XUMUYECKUX JUCLIMIUIMH B BY3aX U OpPraHU3alUiX CPEIHEro MpopecCUuOHAIBHOTO
oOpa3zoBanus. B 5Tol CBA3M u3ydeHHe MpeaMera «XUMHUS» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacliUpeHHe U  YIUIyOJIeHHe TEOpPEeTUYECKON u
MPAKTUYECKON MOATOTOBKUA OOYYAIOIIUXCS, BRIOPABIIMX OMpPEACIEHHbBIN TPOo(IIIb
oOy4yeHusi, B TOM YHUCIIE C EPCIEKTUBON MOCIEIYIOMIErO MOJIYIeHUs XUMUYECKOTO
oOpa3oBaHus B OpraHu3alusax mpodeccuoHanbHoro oopasoBanus. Hapsay c atum,
B cBete Tpeboanuit ®I'OC COO k miIaHUPYEMBIM pe3ysibTaTaM OCBOSHUS
dbenepasbHON 00pa30BaTENBHOM TPOTPAMMBI  CPEIHEr0 OOIIEero o0pa3oBaHUs
U3ydeHUEe InpeaMera «XHMHs» OPUEHTHUPOBAHO TAaKKE€ Ha pelleHue 3anad



BOCIHUTAHUSA U COLMAIBHOTO PA3BUTHS OOydarommxcs, Ha (pOpMHpOBAHUE Yy HHX
OOIIEUHTEIUICKTYaJIbHBIX YMEHHUM, YMEHUIM pallMoHATM3ali y4eOHOTO Tpyna |
OO0OOIIEHHBIX  CIOCOOOB  JEATETBHOCTH, WMEIONIMX  MEXKIUCIUILIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBnsomuMu mpeaMera «XUMUs» Ha YpOBHE YIiayOIEHHOTO M3yYeHUs
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHnn moaxoaoB K 0TOOpY M CTPYKTYPHOM
OpraHu3allid COAEpP’KaHHWA 3TUX KypCOB B NIPOrpaMMe IO XHUMHUU 33 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznuuugax 0a30BOro M yriayOoJIE€HHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy conepxkanust KypcoB «Oprannyeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABJISIET COBOKYIHOCTb IIPEAMETHBIX 3HAaHUU U
YMEHUHM, OTHOCAIIMXCSA K 0a30BOMY YpPOBHIO M3Y4YEHUs IMpeameTa. JTa CHCTeMa
3HAHMM TOJy4aeT ONPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, I103BOJISIOIIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OoybIMii  00BEM  (haKTOJIOTUYECKOTO
Matepuana. Tak, Ha yriayOJnEéHHOM YpPOBHE H3YYEHHMS INpeIMeTa oOecredeHa
BO3MOYKHOCTh 3HAQUUTEJIBHOTO YBEJIMYEHHS 00bEMa 3HAHUM O XHMHYECKHUX
AJIIEMEHTaX M CBOMCTBaX MX COCJIMHEHUN HA OCHOBE PACIIMPEHUS U yriayOJeHus
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEaKIMil, pacCCMaTPUBAEMBIX C TOUKU 3PEHUSI XUMUUYECKON KUHETHUKH
U TepMoauHamMuku. HM3ydyeHue mnepuomnueckoro 3akoHa u Ilepuommueckoit
CUCTEMBl ~ XMMHYECKHUX  JJIEMEHTOB 0azupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKHUX IPEJCTABICHUSAX O CTPOEHUU aToMa. XHUMHUYECKas CBS3b
OOBSICHSIETCS] C TOUKU 3PEHUS PHEPreTHUECKUX U3MEHEHUI Npu e€ 00pa30BaHUU U
pa3pyllIeHnH, a TaAKXKE C TOUYKH 3PEHHUs MEXaHM3MOB €€ oOpa3oBaHus. M3yueHue
TUMOB  peakluuil  JomojiHgeTcs  (opMHpOBaHMEM  MPEACTABICHUN 00
ANEKTPOXUMHUYECKUX TMPOIECCaX U AJIEKTPOJIHU3E PACIIIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMHUU TIPH PACCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUN yesaeTcs 0co00e BHUMaHUE BOMPOcaM 00 3JEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIIMil.

Ocoboe 3HaueHWe HMEeT TO, YTO Ha COJEp)KaHUE KYpCOB XUMUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS JUIsl KJIACCOB OMpeeNEHHOro mpoduiis (riaBHBIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep JOIMOJHEHUW K oOmel cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIUSIHUE CMEKHbBIC NMpeaMeThl. Tak, Hanpumep,
B COJICpKaHUU TIpeaMeTa I KJIACCOB XUMHKO-(PU3MUECKOro MPpoQuisi 00JbIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuayia mo obmiei xumuu. [lpu
U3YYeHUHU IMpeAMeTa B JIaHHOM cllyyae akleHT OyneT claelaH Ha OOIIHOCTb
METO/IOB MO3HAHMS, OOUTHOCTh 3aKOHOB M TEOPUN B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAasi Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS



MacCbl M DHEPIWM, 3aKOHbI TEPMOJAUHAMHUKH, 3JIEKTPOIN3A, NPEACTABICHUA O
CTPOECHMH BELLECTB U IPYIoE.

B TO xe BpemMs B coaep:KaHUM NOpeaMeTa A KIACCOB  XUMHKO-
Oouonornueckoro nmpoduis OONbIINK yIeNbHBIN BeCc OyAeT MMETh OpraHuyYecKas
xumMus. B 3TOM ciiydae mpenocTaBisieTcss  BO3MOXKHOCTh g OoJjee
OOCTOATENBPHOTO  PACCMOTPEHMS XMUMHUYECKOM OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K IPUMEpY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMMUJbL, OCNKH, YIJIEBOJAbI, HYKJIECHHOBBIC
KUCJIOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAx IIPEICTABUTEIIEU
OCHOBHBIX KJIaCCOB OPraHUYECKUX BEIIECTB CIY)KaT OCHOBOM Ul HU3Yy4YCHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B nnane ¢opmMupoBaHUs OCHOB Hay4HOTO MHPOBO33PEHUS, OCBOEHUS
OOLIEHAYYHBIX METOJIOB ITO3HAHUS U OIbITA TPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHUW H3ydeHHUE MpeaMera «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C YYEOHBIMU MpEAMETaMM, BXOISIIMMHU B COCTaB
npeaMeTHbIX obnactelt «EcTecTBeHHO-HayuyHble NpeaMeTel», «Martematuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyeHum y4yeOHOro mnpenMera «XUMHUsD» Ha YriayOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpefHero obiiero obpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajaueil NepBOCTENEHHON 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHUH Kak oOO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Penienne
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3Y4YEHHUS IMpeAMeTa Ipearoaraet
peanu3aluio TaKux LeseH, Kak:

e (opMHpoBaHHE TPEACTABICHUN: O MaTepUuaJbHOM E€AUHCTBE MHMpa,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK W €€ BeAylled poau B oOecreyeHuu
YCTOMYMBOIO  pPa3BUTHS  YEJIIOBEYECTBA: B  pEUICHUU  MpodiieM
HKOJIOTUYECKOM, YHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B PAa3BUTHHU
MEJMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB DHEPIUH, B
00ecCleyeHnn PalUOHAIBLHOIO TMPUPOJIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyIbTYphl YEJIOBEKa, a TaKKe HKOJIOTHYECKU
00O0CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;

e OCBOCHME CHUCTEMBl 3HAaHHM, JIEKAIIMX B OCHOBE XHWMHUYECKOH
COCTaBJISIOLICH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
IIOHATUN, 3aKOHOB U TEOPUM XMMHUHU, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMHM BEIECTBA HA PAa3HBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NMPOTEKaHUs XUMUYECKUX PEaKLUH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMax, 00 00mux
HAyYHBIX MPUHIUINAX XUMUYECKOTO IIPOU3BOJICTBA;

e (dopmupoBaHHe y 00yYaroIIMXCst OCO3HAHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN 11 OOBSICHCHUS
KJIFOUEBBIX MM U MpoOJeM COBPEMEHHOM XWUMHUHU, ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPaMOTHOTO pelIeHus MPoOJIeM, CBSI3aHHbBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJlM3a U OI[CHKHU C MO3UIMI KOJOTUYECKON 0€30MacHOCTH MOCIEACTBUNA
OBITOBOM M MPOU3BOJACTBEHHON JEATEIIBHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, HCIOJIB30BAaHHEM U  MepepabOTKOM
BEILIECTB;

e yryOJeHHWE  TPEACTaBICHUA O  HAyYHBIX  METOJax  IIO3HAHUA,
HEOOXOJMMBIX i1 TPUOOPETEHHs] YMEHHI OpPUEHTHUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XMMHUYECKUX SIBIICHHM, HMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKOU JIEITEIBHOCTH U OBCEIHEBHOM KU3HHU.

B mnnane peanuzanuu MepBOOYEPEHBIX BOCIHUTATEIBHBIX M Pa3BUBAOIINX
(GyHKIIUN 1IEJOCTHOM CHUCTEMBI CpeHEro oO0IIero oOpa3oBaHUs MPU H3YUYEHUU
npeaMera «XUMHUS» Ha  YIUIYOJIEHHOM  YpOBHE OCOOYI0  aKTyallbHOCTb
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOCKIEHHOCTH B T[O3HABAEMOCTH SIBIICHUW TPUPOIBI,
YBOXEHUSI K TMPOIECCY TBOpYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIIAJIHBIX UCCIEOBAHUM B XUMHUH, (POpPMHPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYECHHMIO W TIO3HAHHIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIHTAaHUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX IICHHOCTEH;

e Ppa3BUTHE MO3HABATEIHLHBIX UHTEPECOB, UHTEIUICKTYAJIbHBIX U TBOPYECKUX
criocoOHOCTEeM oO0ydaronmxcsi, (GOpMHUPOBaHUE Yy HHUX CO3HATEIBLHOIO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIJIOBHUIO YCTIEITHOM TTPO(EeCcCCHOHATBHOM U OOIIECTBEHHOM NesATEIHbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBI0 W TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opMupOBaHHWE YMEHHMM M HABBIKOB Pa3yMHOTO IMPHPOJOIOIL30BaHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPhI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO01iee yuCiIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUYEHUSI XUMHUHU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiero oOpaszoBaHus, cocTaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 gyaca B HeeIo).



COAEPXKXAHUE OBYYEHMUSA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI OPraHUYECKOM XUMHUM.

IIpenmMer w 3HAYeHWE OPraHUYECKOW XUMHUH, [PEACTABICHHE O
MHOT000pa3iy OPraHUYECKUX COETMHEHHUIA.

DNEKTPOHHOE CTPOEHUE aroMa yriepoja: OCHOBHOE U BO30YKIEHHOE
COCTOsIHMsA. BaJleHTHbIE BO3MOKHOCTH aToMa yIJjiepoja. XUMHUYECKasl CBSI3b B
OPraHUYECKUX COEOUHEHMSIX. Tumbl TUOpUAM3alUU aTOMHBIX —opOuTanen
yriepoaa. Mexanu3zmbl 00pa30BaHUsI KOBAJICHTHOM CBA3U (OOMEHHBIM U JOHOPHO-
aKLENnTOpHbIN). Tumbl NEpeKpbIBaHWS AaTOMHBIX OpOUTaNed, G- U T-CBA3M.
OnuHapHasi, JBOMHAs U TpoWHas cBsA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJax
opranuyeckux BemecTB. [loHsiTHE O cBOOOJHOM panukane, Hykiaeoduine u
aneKTpodure.

Teopuss crpoeHns opraHndeckux coeanHeHui A.M. byrtnepoBa w
COBPEMEHHBIE MIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpraHUYEeCKUX COEOUHEHUH. MoJeKkynsipHble U  CTPYKTYpHBbIE  (OpPMYIIBL.
CrpykrypHble (QOpMYJbl pPa3NIUYHBIX BHUAOB: pPa3BEPHYTas, COKpall€HHasi,
ckeneTHas. M3omepuss. Buapl u3omepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAs.
DneKkTpoHHbIE 3PPEKTHI B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUI (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKThI).

[IpeacraBinenne o kiaccupuKauu OpraHudeckux BemiecTB. [loHsiTHE ©
byHKIIMOHAILHOM Tpy1ie. I'oMomorus. I'oMmonorndeckue psjpl. CucreMaTuaecKas
HOMeHKJIaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIBHBIX ITPEACTABUTEIICH.

Oco0eHHOCTH U KJIacCHU(PUKALUS OpPraHUYecKuX peakiuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLINHA B OPTraHUYECKON XUMUHU.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX IPEBpALICHUIL:
O3HaKoMmJIeHHEe ¢ oOpa3llaMu OpraHMYeCKUX BEIECTB M MaTepuajaMd Ha HX
OCHOBE, OMbBITHl IO MPEBPAIIECHUIO OPraHUYECKUX BEUIECTB MpPU HArPEBaHUU
(rutaBneHue, OOYIJIMBAaHME W TOPEHHE), KOHCTPYUPOBAHHE MOJEJCH MOJEKYJI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasbl.

Ankanbl. 'oMosornueckuil paj ankaHoB, oOuas ¢GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJKaHOB, Sp°-
ruOpuan3anmsi aTOMHbIX OpOuTanei yriaepoaa, 6-cBa3b. du3nuecKkue CBOICTBA
QJIKAHOB.



XHWMHUYECKUE CBOMCTBA aJKAaHOB: pEAKIHUM 3aMELIEHUs, W30MEpHU3alLNH,
JETUAPUPOBAHUS, IUKIU3AIMKU, TUPOJIN3a, KpEKHUHra, ropenus. [IpeacraBienne o
MEXaHHU3ME PEAKII PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B npupoje. CriocoObl NOMyYeHHs U IPUMEHEHUE AJTKAHOB.

[uxmoankanel. O0mas ¢hopmysa, HOMEHKIAaTypa U uzoMmepus. OcoOeHHOCTH
CTPOEHUS M XUMHUYECKHX CBOMCTB MajbiX (LIMKIONPOINAH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IHUKJIOTeKCaH) HUKIOAIKaHOB. CrOCOOBI MOMY4YeHHS U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMosioruueckuil psii ankeHoB, 001as GopMyia, HOMEHKIIATYpA.
DJIEKTPOHHOE ¥  NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ  AJKEHOB,  Sp>-
ruOpuan3alysl aTOMHBIX OpOWTaliell yriepoaa, - U m-CBsi3u. CTPYKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. DU3HUECKHE CBOWMCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHM MNPUCOCAUHEHUS, 3aMEIICHHUS B O-IIOJIOXKEHUE
P JIBOMHOM CBSI3U, NOJMMEpU3alMu U OKucieHus. [IpaBuwiio MapKkOBHHMKOBA.
KauecTBeHHbIE peakiMy Ha JBOMHYIO CBs3b. CIIOCOOBI MOMyYEHUSI U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankagueHOB (CONPsKEHHBIE, U30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-mpucoenunenune. [lonumepusanus
COMPSKEHHBIX JUEHOB. CrIOCOOBI MOJTy4YeHUs] U MPUMEHEHHUE aJIKaJUEHOB.

Ankunsl. ["'oMonorudeckuil psij; alkuHOB, oO1as (popMyia, HOMEHKJIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, Sp-
ruOpuan3anusi aTOMHbIX opOuTtaneil yriaepoja. Pusnueckue CBONCTBA AJKMHOB.
XWMHMYECKME  CBOWCTBA:  pEaKUMM  IPUCOCAWHEHHMs,  AUMEPH3ALUUA U
TPUMEPHU3ALNHU, OKUCIICHHSI. KHCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIINX KOHLEBYIO
TPOIHYIO CBSI3b. KauecTBEHHbIE peaKuu Ha TPOUHYIO CBs3b. CIIOCOOBI MOIyYEeHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaTuuecKkue yrieBoJopo bl (apeHsl). ['oMoOmOorHMueckuid psii apeHoB,
obmiast popmya, HOMEHKIIaTypa U U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJIeKyIbl OeH30ma. Du3znyeckue CBONCTBA apeHOB. XUMHUYECKUE
CBOICTBa O€H30J1a ¥ €ro rOMOJIOTOB: PEAKIIMU 3aMeleHUs] B OEH30JIbHOM KOJIbIIE U
YIIEBOAOPOJAHOM pajvKalie, PEaklUH NPUCOCIUHEHUS, OKHUCIECHHE TOMOJIOIOB
oensona. IlpencraBienre 00 OpPUEHTUPYIOMIEM JEUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha TMPUMEpPE alKUIbHBIX paJUKaloB, KapOOKCHUIIBHOH,
THUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, AaTOMOB TajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusanus ctuposa. CriocoObl MONTyYeHUs U
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. Ilomytasie HedTsaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi yroias ¥ mpoayKkTsl ero nepepadotku. CrnocoObl nepepadoTKu HEPTH:



NEPETOHKA, KPEKUHT (TePMHUYECKHM, KaTaTUTUYECKHiIl), pUGOPMHUHT, MHPOIIHU3.
[TponykThl nepepaboTku HEDTH, X IPUMEHEHUE B IPOMBILIUIICHHOCTH U B OBITY.

I'eHeTnuecKkas CBA3b MEXIY PA3IMUHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOre€HIPOU3BOIHBIX YIJIEBOJOPOAOB. Peaknumn
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIy, HUTPOTPYIMNy, IUAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJOr€HNPOU3BOJIHBIE BOAHOTO W CIHUPTOBOrO
pactBopa wWIENOYd. B3auMoaencTBUe IUTalOr€HATIKAHOB C MAarHue€M W ILIMHKOM.
[Tonsarue 0 METaJIIOOPTraHUYECKUX COCOUHEHHUSIX. Ucnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE M TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEepUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB W HMX MPEBpPALECHUN:
u3ydeHue (PU3NYECKUX CBOMCTB YIJIE€BOJOPOJIOB (PAaCTBOPUMOCTH), KAYECTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IUYHbIX KiIaccoB (oOecuBeUMBaHUE OPOMHON WM
WOJHOM BOJBI, pacTBOpa IMEpPMAaHraHaTa Kajus, B3aHMMOJCHCTBHE AalEeTUIIEHA C
aMMUayHbIM pacTBOpoM oOkcuaa cepedpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoja M BOJOPOJAa B OpPraHUYECKUX BEILIECTBAX, MOJYYEHHE HTHICHA H
U3y4EHUE €ro CBOMCTB, O3HaKomileHue ¢ Kosuekuusmu «Hedte» u «Yromby, ¢
oOpa3amMy IUIACTMAcC, KayyykKoB M PE3UHBI, MOJIECIMPOBAHUE MOJIEKYJI
YTJIEBOAOPOA0OB U FaJIOr€HIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucnopoacoaepxainmue opranndecKue COeANHEHUsI.

[IpenenbHble OgHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYJ (Ha NpuMepe
METaHoJa W J3TaHoja). ['oMonormyeckuid psia, oOwmwas ¢opmyna, H30MeEpus,
HOMEHKJIaTypa U kinaccupukauus. Dusmyeckue CcBOWCTBAa  MpeeTbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHble CBSI3W MEXIAy MOJEKYJIAMH CIHUPTOB.
XHWMHMYECKHE CBOMCTBA: pEaKLUU 3aMEIICHUs], JAETUAPATALMH, OKHUCIICHHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKMMHU M  HEOPraHMYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. J[efCTBHE 3TaHOIa U METaHOJIA
Ha opraHu3M uejoBeka. CrnocoObl TOJY4YEeHUS U NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie aupsl, HOMEHKIaTYpa U u3oMmepusa. OcoOeHHOCTH (QU3UYECKUX H
XAMHUYECKUX CBOMCTB.

MHoroatroMHble CHUPTHI — STUICHTIUKOIb W riuiepud. dusndeckue u
XUMHUYECKHE CBOMCTBA: PEaKLUMU 3aMELIECHUs, B3aUMOJIEHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKHMMH KHCJIOTaMH, KauyeCTBEHHas peaklHs Ha MHOIOATOMHBIE
cnupthl. [IpencraBieHre o MexaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMEICHUS.
JeiictBue Ha opraHu3Mm 4yenoBeka. CHocoObl TOJNYYEHHS] W MNPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOIPYIIBI H
oenzonbHOrO siApa. dusnyeckue cpoiictBa ¢eHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHod. ToKcHYHOCTH (eHoa.
CrniocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHmibHBIC COSTMHEHUS — aJIBJICTHIBI 1 KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIBL. ['OMONOTHYECKUE PSABl abJETHI0B W KETOHOB, OOIIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. PuznuecKue CBOMCTBAa allbJIETUAOB U
KETOHOB. XMMHYECKHME CBOWCTBAa  albACTHAOB M  KETOHOB:  pEaKUuu
npucoeauHeHus. OKUCIIEHUE alIbJIETUI0B, KAUECTBEHHBIEC PEAKIINA HA alIbJICTUbI.
CriocoObI IONTydeHHs ¥ PUMEHEHHE aTbJICTHIOB U KETOHOB.

OnHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCTOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust 1 HOMeHKIaTypa. Ou3nyeckue CBOMCTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKalMU, PEaKIUH C Y4acTHEM YIJIEBOJAOPOIHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHON KHCJIOTHL. [loHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(dupax. MHorooOpa3zue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIJIOT, THAPOKCUKAPOOHOBBIX KuCOT. [IpencraBuTenu BBICHIUX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MAJIbMUTHUHOBAS, OJECUHOBAS, JUHOJIEBAS,
JUHONIeH08as KUCHoThl. CrocOOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMmonoruveckuit psia, obmas Qopmyna, mzomepuss u
HOMEHKJIaTtypa. Pu3nyecKue M XMMHUYECKHE CBOMCTBA: THUAPOJIM3 B KHUCIOH U
HIETIOYHOM cpee.

XKupsi. Ctpoenue, pu3nUecKue 1 XMMUYECKHNE CBOMCTBA )KMPOB: THIIPOJIU3 B
KHUCIION U 1enioyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIUX OCTATKU
HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUpPBI B IPUPOE.

Mp1a” Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.

O6mras xapakTepuctuka yrieBogoB. Knaccuduxkarus yrieBonos (MOHO-, AH-
U Tonucaxapunbl). MoHocaxapuapl: TIIIOKO3a, (pyKTO3a, Trajakrosa, puodosa,
ne3okcupu0o3a. Ou3nMdeckue CBOMCTBA U HaxoxiaeHUe B npupoiae. dorocuures.
XUMHUYECKHUE CBOMCTBA IIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AIbICTUIHON
rpynn, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. lIprmeHeHue TIIoKo3bl, €€
3HAYEHHE B KU3HEAEATEIbHOCTH OpraHusma. /[ucaxapuasl: caxapo3a, MajabTO3a U
naKkTo3a. BoccranaBiuBaronye U HEBOCCTaHABIIMBAKOIME aAucaxapuasl. ['uaponns
nucaxapuaoB. Haxoxaenue B mpuponae u npumeHenue. [lommcaxapuapl: kpaxmar,
JIMKOTeH W 1esunosio3a. CTpoeHHE MakKpOMOJIEKYJ Kpaxmajia, T[JHUKOT€Ha |
HeJuTroNo3bl.  PU3MUECKHE CBOWCTBA Kpaxmana W LEJUIOJI03bl. XUMHYECKHUE
CBOMCTBA KpaxMayia: THMAPOJIM3, KAYECTBEHHAS PEaKUuus C UOAOM. XHMHUYECKHE
CBOMCTBA IEIJUTIOIO3BI: THIPOJIN3, MOdydeHue 3PupoB memmtonao3sl. [lorstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BELIECTB W MX MPEBPAILCHUI:
PAacCTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCJICHHWE ATWJIOBOTO CIMPTa B aJIbJCTHJ HA PacKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTa IUXPOMATOM Kaius (BO3MOXHO HCHOJb30BAaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albAeTuabl (C TUAPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  menu(ll)), peakmus raunepuHa
ruapokcugom Menu(ll), xumuueckue CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ Tuapokcuaom meau(Il), BzanmoneicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1ad 1o TeMaM «CHUPTHI U
(denonb», «KapOoHOBbIE KHUCTOTHI. CII0XKHBIE 3PUPBD».

A30Tcoaep:Kalye opraHudeckre coeTMHeHMsI.

AMMHBI — OpraHUYECKHE MPOM3BOJAHBIE aMMHaka. Kiaccudukaiys aMUHOB:
anupaTuyecKue W apoMaTUYECKHUE; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenue Moliekys, oOmas dopmyiia, U30MepHs, HOMEHKIATypa U (pu3ndeckKue
cBOMcTBa. XMMHUYECKOE CBOMCTBA aln(aTHYECKUX aMHHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE MEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Comnm anKuIaMMOHUSL.

AHWIMH — TPEACTaBUTEIbL aMHHOB apoMaTrudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIeKysie aHuianHA. OCcoOOCHHOCTH
XUMHYECKUX CBOMCTB aHmiuHA. KadecTBeHHbIe peaknuu Ha aHUIMH. CIIOCOOBI
MOJyYeHUs] U TpUMEHEeHHe anudartuueckux amMuHoB. l[lonydyeHue aHuiMHA U3
HUTPOOEH30171a.

AmuHokucnotel. Homenknarypa u uzoMmepusi. OTAeabHbIC TIPEICTABUTEIH O
AaMUHOKHUCIIOT: TJIMIMH, ajlaHuH. @u3nyecKkue CBOMCTBA  aMHMHOKHMCIIOT.
XWMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM@OTEpPHBIX OpPraHUYECKUX
COCIMHEHUM, peakiusl TMOJIUKOHJCHCAINN, O00pa3oBaHWE TENTUIHOW CBSI3U.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

benku kak npuponHbie nojuMepbl. IlepBuuHas, BTOpUYHAs W TpPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIAPOJIN3, JCHATYpaIlus,
Ka4eCTBEHHBIC PEAKIINU Ha OCIIKHU.

DKCIepUMEHTAIbHBIE METOJbI H3yUYCHHS BEIIECTB W HMX IPEBpaICHUN:
pacTBopeHne O€JIKOB B BOJIe, JeHaTypalus OEJIKOB MpH HarpeBaHWU, IIBETHHIC
peakiuu Ha O€JKM, peIICHUE OKCIEPUMEHTAIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepxarniue OpraHUYeCcKue COCIUHCHUSI " «Pacno3naBanue
OPTaHUYECKUX COCIUHCHUI.

BricokomosieKyIsipHbIe COeINHEHUS.

OCHOBHBIC MOHSTHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIUN, CPEHSST MOJIEKYJIIsIpHast



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tonmumepuble Mmatepuanbl. [lmactMacchl  (MOAMATHIIECH, MOJMITPOIIMIIEH,
NOJMBUHWIXJIOPHUA, TOJUCTUPOJ, TMOJUMETHIMETaKpHIaT, MOJIUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3alus 1 nepepadoTka miacTuka.

D1acTOMEpHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypasnbpHbIE€ (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsbl CHEIUAIBHOTO Ha3HA4YCHUS (TeduioH, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMopa3araeMble MOJTUMEPHI).

OKCIEpUMEHTANIbHBIE METOJbl H3YYEHHsS] BEIIECTB U HX MpEeBpallCHUM:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCICPUMEHTAJIbHBIX 3a7au 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOHY.

Pacuérnrie 3agaun.

Haxoxnenue MonekyiasipHOd (OpMysbl OpPraHUYECKOro COEAUHEHUS 110
MacCOBBIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJICHHE
MOJICKYJISIpHON  (pOPMYJIBI  OPTaHUYECKOTO COCAWHEHHS 1o Macce (00BEMY)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Mmacce, 00bEMY) NPOAYKTOB
peaklUMd W/WIM HCXOJHBIX BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpraHMYECKOro BEUIECTBA HAa OCHOBE €ro XMMHYECKMX CBOWCTB MJIM CHOCOOOB
MOJIyYeHUsI, ONpENeNieHue JO0JM BbIXOJAa MPOJAYKTa PEAKIUU OT TEOPETUUECKU
BO3MO>KHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzaniust MexXnpeaMETHBIX CBSI3eU MPU U3YUEHUHU OPraHUYeCKOW XUMUU B
10 kjacce OCYIIECTBISACTCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
HAay4YHbIX TOHSTUWA, TakK W TMOHSITUM, NPHUHATHIX B OTACIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHS: SBJIEHUE, HAYYHBIN (PakT, runoresa,
TEOpHsl, 3aKOH, aHallM3, CUHTE3, KiIaccuukauus, HaOIIOACHUE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®dusuka: Marepus, aToM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYIa,
HHEPreTHYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHoe COCTOSIHHE
BEIECTBA, (DU3WYECKUE BEIMYWHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHUS,
Macca.

buonorusa: kierka, opraHu3M, OJKocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIM M reTepoTpOodHBIM THUN MUTaHUS, OpOXKEHUE,



dboTtocuHTE3, nObIXaHWe, OCEJKW, VYIJEBOMABI, JKUPBI, HYKJICHHOBBIE KHCJIOTHI,
(hepMeHTHI.

['eorpadus: mone3HbIe HCKOMIaeMbIe, TOTUIUBO.

TexHonorwst: TNHINEBBIE TMPOMYKTHI, OCHOBBI PAIMOHATHLHOTO THTAHUSA,
MOTOIIIME CPEJICTBA, MATEPUAITBI M3 NCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KITACC

OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoM. CoctaB aTOMHBIX saep. XuUMUYeCKHM dneMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK ATOMOB, KBAHTOBBIE UMCIIA. DHEPreTUUYECKUE YPOBHHU H
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukaius XuMUYECKUX IEMEHTOB (S-, p-,
d-, f-smementsl). PacmpezneneHue dJIEKTPOHOB IO AaTOMHBIM — OpPOUTAJISM.
DneKTpoHHbIE KOH(PUTYypalIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPHUOIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(PUTYpallud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[Tepunonnueckuit 3axkoH U [lepruoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
JA.N. MengeneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U lleprmonnueckoil cUCTEMBI
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOW TEOpPHEM CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB MO TpynnmaM W NOepuojaM. 3HAYCHHE
nepuoauueckoro 3akoHa /[.1. Meunneneesa.

XuMHUecKas CBs3b. BHAbl XMMMYECKOW CBSI3U: KOBAJICHTHAs, HMOHHAas,
MeTayuinueckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. JHEPTUS U IJIUHA CBSI3U. [0IpHOCTH, HAPABIECHHOCTH U
HACBhIIAEMOCTh KOBAJCHTHOW CBsA3U. KpatHeie cBsizu. BopopomHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCTP M BaJICHTHBIE BO3MOXHOCTHM aTOMOB. CBSI3b JIJIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEeHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYe€HHWE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAWMHAIIMOHHOW XUMUH.

BemecTtBa  MONEKYNSIpHOTO M HEMOJEKYJISIPHOTO  CTpOEHHs.  THIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMHBIX pacTtBopax. CrmocoObl BBIpRXEHHS KOHIIGHTpAIlMM PacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PAaCTBOPE, MOJISIpHAS KOHLEHTpanusa. HaceleHnnsie n
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanus m HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. TpHUBHAIbHBIE
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Krnaccudukanys XMMUYeCKUX peakivii B HEOPraHMYECKOW U OPTaHUYEeCKOM
XUMHH. 3aKOH COXPAaHEHUS MAacChl BEIECTB; 3aKOH COXPAHEHUS W NpPEBpalleHUs
HHEPTUU MPU XUMHUYECKUX peakiusxX. TermnoBbie 3QPEeKThl XUMUUECKUX PEaKIIUi.
TepMOXUMUYECKUE YPAaBHEHUA.

CKOpOCTh XMMUYECKON peakiiiu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (DaKTOPOB.
['oMOreHHbIE U reTepOoreHHbIe peakunn. Katanus u Kataam3aTopsl.

OO6patumble U HeOOpaTUMbIEC peakiuu. XUMHUYeckoe paBHoBecue. KoHcTanTa
XUMHUYECKOr0 paBHOBecHUs. (DakTOphl, BIMAIONIME HA ITOJ0KEHUE XUMHUUYECKOIO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektposutuueckass guccoruanusi. CuibHbIE W CJIa0ble  AJIEKTPOIUTHI.
Crenenp auccounanuu. Cpena BOJIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalbHAas,
nienioyHasi. Bomopoausiii mokazarens (pH) pactBopa. I'maponu3s comneit. Peakuuu
MOHHOT0 OOMEHa.

OKUCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTErneHb  OKHUCIIEHUS.
Okucnurenb W BOCCTAHOBHUTENb. [Ipolecchl OKHCIEHHWS W BOCCTAHOBJICHUS.
Baxnelme OKHCIUTEIM W BOCCTAHOBUTENIHW. METOH 3JIEKTPOHHOTO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

DKCNEPUMEHTAIbHBIE METOJbl M3YyYE€HHUS BEIIECTB W HUX NPEBPAIICHUN:
pa3lIoKEHWE TMEPOKCUIA BOJOPOJAa B MPUCYTCTBUM KaTalu3aTropa, MOJIENIH
KPUCTAUTNYECKUX PEMIETOK, MPOBECHUE PEaKIIUi HOHHOTO 0OMEHa, ONpe/e/ieHre
Cpeapl PacTBOPOB C IOMOIIBID WHIUKATOPOB, U3YYECHUE BIIMSHUS Pa3JIUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU € TOJO0KEHUE XUMHYECKOTO
PaBHOBECHS.

Heoprannueckasi xummusi.

[Tomoxenne HemeraiuioB B llepuognueckor CHCTEME  XUMHYECKUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTPOEHUS WX aTOMOB. DU3HYECKue
CBOMCTBa HEMETAJUIOB. AJJIOTPONUS HEMETAJUIOB (HAa MpPUMEpE KHUCIOPOJa, CEPBHI,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, ¢uzmdyeckre M XUMHUYECKHE CBOWMCTBA: PEAKIIUU C
METaJUIAMA M  HEMETAJUIAaMH, BOCCTAHOBHUTEIIbHBIE  CBOMCTBA. ['mMapuasbl.
TorIMBHBIE SJIEMEHTHI.

lNanorensl. HaxoxxneHue B mpupoje, CocoObl MOydeHus, (Ppuznueckue u
XMMHUYECKUE CBOMCTBA. ['anoreHoBogopoibl. BaxkHeimme KUCIOpOACOAEpKAIINE
COeJIMHEeHHUs ranoreHoB. JlabopaTopHble ¥ MPOMBIIUIEHHBIE CIOCOOBI MOTYYEHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U UX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBINIIEHHBIE CHOCOOBI MOTYYEHUS
Kkuciopoaa. @uU3NUEeCKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOPOJa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. HaxoxaeHue B TpUPOJE, CHOCOOBI MONy4YeHUs, (U3HMYECKUE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcupn cepoi(IV), okcun
cepol(VI). CepHucrtas u cepHasi KUCJIOTBI M uX coiau. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHune cepbl U €€ COeTMHEHNM.

A3zor. HaxoxaeHue B Mpupoje, CHocoObl MOdMydeHus, (U3MYECKue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTasd U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHenne azora
U €r0 COeTMHEHHI. A30THBIE yI00pEHHS.

®ocdop. Haxoxxnenue B mpupoje, crnocoObl MOMydeHHs, (PU3MUYECKUE U
xumuueckue cBoiictBa. Dochuasl u gochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenunHeHuii. Pochopubie
yI00peHHUS.

Yraepona, HaxoXJIeHWE B NOpupojae. AJUIOTPONHBIE  MOAU(UKAIUU.
dusznyeckue M XUMHUYECKHE CBOMCTBA TPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yraepona(ll), oxcun yrinepona(IV), yronbpHas kucinora u e
colii. AKTHUBUPOBAHHBIA yroyib, amcopOuus. DymnepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEUIECTB, OOPA30BAHHBIX YTIEPOJIOM, U €ro
COETMHEHUH.

Kpemunii. Haxoxnenne B mpupoze, crnocoObl MOdMy4yeHus, (hU3M4YecKue u
xumuueckue cBoiictBa. Oxcuna kpemHus(IV), KpeMHHEBAs KHCIIOTA, CUJIMKATEHI.
[IpuMeHeHue KpeMHUS U ero coeauHeHnil. CTeK0, ero nojJy4eHue, BUIbl CTEKIIA.

[Tomoxenne metamioB B [lepuoanyeckoil CHCTEME XUMHYECKUX AJIEMEHTOB.
OcCOoOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O0O0JOUYEK aToMOB MeTaioB. OOmue
¢bu3nueckue cBoricTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CrmiaBel METAIIIOB.

DNEKTPOXUMHYCCKUN  psAl  HampsbkeHuid  MetamioB. OOmme  cmocoObl
MOJTyYEHUs METaJJIOB: TUAPOMETALTYPT s, MAPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o koppo3uu MetamuioB. CrocoObl 3alIMTHl OT
KOPpO3UH.

OO6mrast xapaktepuctuka MetauioB [A-rpynmer [lepuogmdeckoit cuctemsl
XUMHUYECKUX odyieMeHToB. Harpuilt u kanuii: mnomydeHue, QU3MUECKHE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

O6mrast xapakrtepuctuka metawioB I[A-rpynmsr Ilepuoandeckoii crcTeMbl
XUMUYECKUX OHJIEMEHTOB. Marumii W KaJbliMi: TmoiydyeHue, (U3MYecKue u
XUMUYECKUE CBOMCTBA, INPHUMEHEHUE IPOCTBIX BEIIECTB M HMX COCIWHECHUI.
XKécTtkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



AnroMuHMIL: TIoNydeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, TPUMEHEHHE
MPOCTOTO BeIlleCTBA M €ro coeauHeHuid. AmdorepHble CBOWCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OO0mast  xapakTepuCTHKa MeETaIoB 1MoO0ouyHbIX mnoarpynn (b-rpymm)
[leprognyeckol CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

du3nvecKre U XMMUYECKUE CBOMCTBA XpOMa M €ro coequHeHuil. OKCUabl U
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUueHne u npuMEHEHHE Xpoma.

@u3n4ecKue W XHUMHYECKHE CBOWCTBA MapraHlla M €ro COEIUHECHUM.
Baxneiimme coeaunenuss Mapranma(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). IlepmManranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

Pu3N4eCKHEe U XMMUYECKHE CBOMCTBA KEe3a U ero coennuHeHun. OKCHUbL,
rugapokcuansl u conu xene3a(ll) u xenesza(Ill). [lonmydyeHue u npumMeHeHHe Kele3a
Y €r0 CIUIaBOB.

Puznueckre U XUMHYECKHE CBOMCTBA MeIu U €€ coequHeHul. [lonyyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHUMN.

[uHk: momy4yeHue, (pU3MYECKHEe M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUAPOKCH]IA LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHnenue
IIUHKA U €r0 COeIUHCHUH.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M WX IPEBpALICHUIL:
u3ydyeHue oOpas3loB HEMETAJUIOB, TOpeHHue cephbl, (¢ocdopa, xeie3a, MarHus B
KHCJIOPOZE, H3Y4YEHHE KOJUIEKUMA «MeTalulbl M CIUIaBbl», B3aWMMOJEWCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOXKHO HCIIOIb30BAaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKE€J€3a C PacTBOPAMM KHCIIOT U
11€JI0Y€EH, KAYECTBEHHBIE PEAKIIMM HA HEOPraHWYECKHE aHUOHBI, KATUOH BOAOPOIa
YW KAaTHOHbl METaJIOB, B3aUMOJICEUCTBUE THUJIPOKCUIOB AIIOMUHUS U LHMHKA C
pacTBOpaMH KUCJIOT M LIENOYEH, PEHIEHNE dKCIIEPUMEHTAIBHBIX 3aa4 10 TEMaM
«["anorenb», «Cepa u e€ coenuHeHUs», «A30T U (Hochop U HUX COCTUHEHUAN,
«Mertaibl TIaBHBIX OATPYNID», «MeTanibl TOOOYHBIX TOATPYIII.

XuMUA U )KU3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMUYMBOTO pa3BUTHs denoBeuecTBa. [lonsaTue
O Hay4YHbIX METOoAax IIO3HAaHUS M METOJNOJOTUH HAy4YHOTO MCCIEN0BaHUS.
HayuHble NpUHLKITBI OpraHu3aliil XMMUYECKOTO MPOU3BOACTBA. [IpombllieHHbIE
CHO0COObI MOJTYYeHHs BaXKHEHUIINX BEUIeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAaKa,
CEpHOI KUCIOTHI, MeTaHosa). [IpomblliuieHHbIE CIOCOOBI OMyYEHUsI METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAIOUIEH CpENbl U €ro MOCIJIEICTBUS.
Ponb xuMuu B 06ecriedeHrH 3HEPreTUUECKO 0€30MacHOCTH.

Xumuss W 300poBbe 4yenoBeka. JlekapcTBenHble cpexactsa. [Ipasuiia
WCITOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN MEIULIUHBI.



XYMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Ponb xumun B
o0ecrieueHnH UILEBOM 0€30M1aCHOCTH.

Kocmernueckue u mapdromepusie cpenctBa. beiroBas xumus. IlpaBuia
0€30MacHOr0 MCIOJIb30BaHUSl IpenapaToB OBITOBOM XHMHHM B IIOBCEIHEBHOU
KU3HU.

XuUMUSL B CTPOUTENIbCTBE: BAKHEHIINE CTPOUTENIbHbIE MaTepHalibl (LIEMEHT,
O€TOH).

XuMHs B CENbCKOM X03siiicTBe. OpraHnueckre U MUHEpalIbHbIE yIOOpEHUs.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTEpHAJIbl, KPACKH, CTEKJIO, KEPaMHKA.
Marepnanel 1 anekTponuku. Hanorexnomoruu.

PacuérHble 3anaun.

Pacuétel: Macchl BemecTBa Wik 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WU OOBEMY OJIHOIO M3 YYAaCTBYIOUIMX B PEAKIUHU BEILECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOJAYKTOB pEaKLUH, €CIU OJHO U3
BELIECTB MMEET IPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTA
peaKkuuy, €Ciad OJHO M3 BEIIECTB JaHO B BHUAE PACTBOPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIM M MOJISIPHOMN
KOHIICHTPAIlMM BEIIECTBA B pacTBOpE, JOJHM BBIXOJAA IPOAYKTa PEAKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBsi3ed TNpU  HM3y4YeHHMH OOIed u
HEOpPraHUYeCKOW XUMHUH B 11 Kjacce OCyIIeCTBISAETCA YEPE3 UCIIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATHH, NPUHITHIX B OTAEIbHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAYYHBIN (hakT, runoresa,
TEOpHsl, 3aKOH, aHAJIM3, CUHTE3, KJIACCHU(PUKALMS, MEPUOAUYHOCTh, HAOIIOACHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®uznuka: Marepus, MHKPOMHp, MaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIBI, PAJMOAKTUBHOCTb, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHD,
BEILECTBO, TEJNO, OOBEM, arperarHoe COCTOSIHME BEIIECTBA, HUACAIbHBIA Tra3,
(bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPIHsl, Macca.

buonorus: knerka, opraHu3M, 3KocucTeMa, ouocdepa, MeTabOIN3M, MaKpPO-
¥ MHUKDPOAJIEMEHTBI, OCIKU, KUPBI, YTIIEBObl, HYKJIEHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHbIE TOPOJBI, MOJE3HbIE UCKOMAEMbIE, TOTUIUBO,
pecypcehl.

TexHonmorus: XMMHUYECKasi IMPOMBIIIIEHHOCTb, METAJLUIYPrUs, CTPOUTEIIBHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dapmaneBTHUECKass ~ MPOMBIILIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX



npemaparoB, IPOU3BOJACTBO  KOHCTPYKIIMOHHBIX MaTCpruajioB, JJICKTPOHHAA
IMPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUNHA
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM € CHUCTEMHO-JEATEIBHOCTHBIM TOJXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs BBIICICHBI CICAYIONAE COCTABIISIIOIINE: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUHCKONM TpakIaHCKOW HUIACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAaMOOIPEICIICHUIO; HaJTuYie MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOMIMXCS PYKOBOJACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBUJIaMH H HOPMaMd T[IOBEJICHHUS;, HaJIMYHe
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEILHOM M TMPAKTUUECKON JesTEIbHOCTH
OOy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS NpeaMeTa «XHUMHS» OTPAKAOT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M MPaKTUUYECKON JesATEeIbHOCTU
oOyyJarommxcsi B MpoIecce pean3anur o0pa3oBaTEIbLHON JEATEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIIUTAHUSA:

OCO3HaHUs 00YUYAIOIIMMHUCA CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTAaBICHUSI O COLUMAIBHBIX HOPMax M TpaBUiaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TO3HABATENbHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUJIOB YUEOHOU ACSITEIBHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHUS:

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAYYHOMY HACJEAHIO
OTE€YECTBCHHON XUMUH;

YBOXXEHHSI K TIPOLIECCY TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJibTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;



WHTEpeca W TO3HABAaTEIbHBIX MOTHBOB B TMOJIYYECHUH U TIOCICTYIOIIEM
aHanu3e WH(OpMaIUU O MEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, dTHYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyAallMH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMU,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE U TOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS TOCIEICTBUN
MTOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3M0poBOro U 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOtoficHUsl TpaBwi 0e30MacHOro OOpallleHus C BElIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHUMAHUS IEHHOCTH TPAaBWJI WHIWBUAYAIHbHOTO ¥  KOJUICKTHBHOTO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEJCTBUNA W HEMPHUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TpyaA0BOr0 BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEeN0BATEIbCKOU
NeSATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPUECKOW U  JIPYTUX  BUJAX
JESITEIIbHOCTH,

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE B PEIICHUM TPAKTUYSCKUX 3aaad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOETrO KJacca, IIIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY HM3YyUECHHIO Mpodeccuil pa3auyHoro pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN TI0O XUMUU;

YBaXEHUS K TPYAY, JIOISIM TpyJa W Pe3ysibTaraM TPYIOBOU JESATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHAMBUAYAJIBHOW TpPaeKTOPHU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB M
moTpeOHOCTEH 00IIIeCTBa;

6) PK0JIOTHYeCKOr0 BOCIIMTAHUA:

AKOJIOTUYECKU 1eTIeCO00Pa3HOTO OTHOIIEHUS K TPHUPOAEC KaK HCTOYHUKY
CYIIIECTBOBAHMS JKM3HU Ha 3eMIIC;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa JKOJOTUYECKUX MPOOJIeM, BIUSHUS
HYKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIEHON CPEJIbI;



OCO3HAHUS HEOOXOJUMOCTH WCIIOJIb30BAHUS JOCTIDKCHUM XUMUU IS
pELIEHHS] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTNIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCIIIMX BpEl OKpPYXKaroueu
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAILATh UX;

HaJIM4Usl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIIEHHUS, SKOJIOTHUYECKON KYJIbTYpHI,
ombITa NEeATEIbHOCTH DKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLUAAIBHOMN
MpPAaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSTH HUJCOJIOTUU
xemopoouu;

7) 1EHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

NOHUMaHUSl CHeUUPUKA XUMHUU KakK HayKH, OCO3HaHUS €€ poJid B
GbopMHUpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIILIIEHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXaloleM MHUpPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHUMHH JJIS  COBPEMEHHOU
UUBUJIM3AUUU: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTH W BaXXHOM pOJIA B
CO3/JaHUM HOBOM 0a3bl MaTEepUATbLHON KYJIBTYPhl, B PEIICHUH TJI00ATBHBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM M DKOJOTUYECKON 0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00€CTICYCHUN
YCIIOBUM YCHENIHOTO TPY/ia U HKOJIOTHYECKH KOM(DOPTHON KU3HU KaXJAOT0 4YieHa
o0I11IeCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJO0B
MO3HAHUS, WCIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTU MCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSCHEHUS SBJICHUM OKPYKAIOIIETO MUpA U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUSI JIeJIaTh 00OCHOBAHHbBIC 3aKTIOYCHUS Ha
OCHOBE HAay4dHbIX (DAaKTOB U MMEIONMIMXCS JIaHHBIX C IIeJIbI0 TOJTY4YeHUs
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETILHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpEeca K MO3HAHUIO, UCCIIEI0BATEIbCKOM AEATEbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM0OOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW MO XHMHUHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K 0OCOOCHHOCTSM TpyAa B pasIuyHbIX cepax mpodeccruoHabHON
JIEATEIIbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATDHI

MertarnpenMeTHbIe pe3yIbTaThl OCBOCHUSI MPOrpaMMbI [0 XUMHUHM Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (GOPMHUPOBAHHUS  MHUPOBO33PEHUSA  OOyUYaIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPeIMETHbIC) OOIIeHayYHbIe TOHATHS, OTPa)KaloIIHe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, YHEPTHs, SIBJICHHE,
npoliecc, CUcTeMa, Hay4HbI (PaKT, MPUHIUI, TUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

yYHHUBEpCaJbHbIE yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIIne (opmHpoBaHUE (yHKUIHOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aroInXcs;
CHOCOOHOCTh o0yyJaromuxcs UCIMOJIb30BATh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC yucOHBIC
JICVCTBHS B MIO3HABATEIIBHON M COLMAIIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE pPe3yiabTaThl OTPAXKAKOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbI€e 1eCTBHS

1) 0a3oBble JJOruUecKme JeicTBHs:

CaMOCTOSITeNIbHO  (OPMyIMpOBaTh W aKTyaJlU3UpPOBaTh  MpooOsiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPENETATh LENU JESATEIbHOCTH, 3aJaBas MAapaMeTpPbl W KPUTEPUH HX
JIOCTHXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCMOJIb30BaTh MPU OCBOCHUM 3HAHUW MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKHU TMOHSATUM M YCTAHABIMBATH WX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAHUSI W KPUTEPUU MJIs KJacCU(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIINM;

YCTAHABJIMBATh TMPUYUHHO-CIICICTBEHHBIE CBA3U MEXAYy H3Y4aeMbIMU
SIBIICHUSIMU,

CTPOUThH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JICAYKTHUBHBIC, TIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS UCIIOJIb3yEMbIE B XUMHUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJIENIH, MPEOOPA30BBIBATH MOEIbHBIE TPEACTABICHUS] — XUMUYECKUI
3HaK (CHMBOJI) JJIEMEHTa, XHUMHYECKas (opmysia, ypaBHEHHE XUMHUYECKOU



peakuuu — MpU PEUIEHUU YYEOHBIX IMO3HABATENbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHUS ISl BBISBICHUS XapaKTEPHbIX
IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbIE HCCIIEA0BaTEIbCKHE JeiCTBHS:

BJIAZIETh OCHOBAMH METOJIOB HAyYHOI'O MO3HAHUS BEUIECTB M XUMUYECKHX
peaxKLuit;

(GopMyIUpOBATh LIEIH U 33/1a4U UCCIIEIOBAHMS, UCIIOJIb30BATh MTOCTABIICHHBIC
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3BI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJCHUN;

BJIQJIETh HAaBBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAaHUS W MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUS HAOII0aTh 332 XOIOM
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTaT, (POpMyIHpPOBATH
0000IIEHNS U BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O POAEIaHHON padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIEJOBATENbCKOM M  MPOEKTHOU
NEeATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUs MPAaKTHYECKUX 3aJad, IPUMEHEHUIO pa3InYHbIX
METOJIOB [TO3HAHMS.

3) pa6ora ¢ undgopmanueii:

OpUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HHOpMauuu (Hay4dHO-
NoMmyJsipHas JIMTeparypa XUMHUYECKOTO COJEp)KaHMs, CIpaBOYHbIE IOCOOMS,
pecypcbl HTEpHETa), aHaNMM3UpOBaTh MH(POPMALMIO PA3IUYHbIX BUIOB U (hopm
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHMBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTB;

(opMyIMpPOBATH 3alpPOCHl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

NpUOOpeTaTh OIBIT HCIOJIb30BAHUSA HWH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MPEACTAaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHbIM A3BIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMHYECKOM HMHpopManueil: NpUMEHATh MEXNpeaMeTHble (pu3uueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HAT'TIAAHOCTH.



KoMmyHnKkaTHBHBbIE yHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TeMbI B XOJI€ TUATIOTa W/UITN
JUCKYCCHH, BBICKA3bIBATh UIeH, (OPMYIUPOBATH CBOU MPEIJIOKCHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALUEH pe3yIbTaTOB I103HABATEIBHON JESITEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSTENIBHO UM COBMECTHO CO CBEPCTHUKAMM IPU BBIITOJIHCHUH
XUMHYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOU paboThl MO HUCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, Peaiu3allii Y4eOHOTO MPOoeKTa, U POPMYyITUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM MPOBEAEHHBIX HUCCIEAOBAHUI IMYyTEM COTJIACOBAHMS IMO3HMIIMA B
Xojie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

PeryisiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

CaMOCTOSTEIIFHO IIJIAHUPOBATh W OCYIIECTBIISATH CBOIO IT03HABATEIHHYIO
JEeATEeILHOCTh, OMpenelsas e¢ Ieau W 3aJadyd, KOHTPOJIHMPOBAaTH W IO Mepe
HEOOXOJIMMOCTA KOPPEKTUPOBATH MpEAjaraéMblid alroputM ACHCTBUN NpHU
BBITIOJIHEHUM YYEOHBIX U HWCCIENOBATENbCKUX 3a7a4, BBIOMpaTh Haubolee
b (dEeKTUBHBIN CcrOcO0 MX penieHuss ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEITEIbHOCTH Ha OCHOBE CaMOaHAIW3a |
CAaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC PEe3ynbTaThl OCBOCHHS MPOTPAMMBI 110 XUMHUHU Ha YTIIYOIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUS BKJIIOYAIOT crHeluduyecKkue
JU1s1 yaeOHOTro TIpeAMeTa « XUMHUs HaydHbIe 3HAaHUS, YMEHHS U CIIOCOOBI IeHCTBUIN
10 OCBOCHUIO, MHTEPIIPETAlUK U MPEOoOpa30BAHUIO 3HAHUM, BUIBI JEATCIBHOCTH
MO TOJYYEHWI0 HOBOT'O 3HAHUS M NMPUMEHEHHMIO 3HAHUM B Pa3IMYHBIX YYCOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMuen. B
[porpaMMe 10 XHMHUH IPEIMETHBIE pEe3yJabTaTbl NPEACTABJICHBI IO TroAam
W3y4ECHUS.

10 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHSI Kypca «OpraHuueckas XUMHS»
OTPaXKaIoT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYEHUH OPraHUYEeCKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poJii B OOECIEYEHUHU YCTONYHUBOIO



pa3BUTHUS YEIIOBEUYECTBA B PEHICHUM MPOOJIEM 3KOJOTHUYECKOW, IHEPreTUUECKON U
NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpUAJIOB,
HOBBIX VCTOYHUKOB DHEPIUH, B o0OecnieueHnu pPalMOHAIBHOTO
IPUPOJIONIOIb30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KYJIbTYpHI
YEJIOBEKa, a TAaKXe H3KOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIQJCHUE  CHCTEMOM  XUMHWYECKHX  3HAHMW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
o0oylouka aroma, S-, p-, d-aToOMHbBIE OpOMTaNM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alis aTOMHBIX oOpOuTanei, HOH, MOJIEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA O0BEM, YIIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAs
rpynma, paaukan, CTPYKTYpHble (QopMyinbl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHbIC), M30MEpPHUSl CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKasi), W30MEphbl, TI'OMOJIOTMUECKUN psii, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJ- U a30TCOJEpKAIllUe OPraHUYECKHE COECIUHEHUS, MOHOMEp, MOJHMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS; TEOpPUHU, 3AKOHBI
(nepuonmyeckuii 3akoH J[. W. MennaeneeBa, Teopust CTPOCHHSI OPraHUYECKHUX
BemecTs A. M. byTiepoBa, 3aK0OH COXpaHEHHUSI MacChl BELIECTB, 3aKOH COXPAHECHHUSI
Y TpPEBpalCHUsT DSHEPrUM IpU XHUMHYECKHX pPEaKUusAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIHE B OCHOBE
MOHUMAaHUSI MPUYMHHOCTA U CUCTEMHOCTH XMMHUYECKHUX SIBICHHI; MPeICTaBICHUS
O MEXaHU3MaX XHMHUYECKUX PpEaKUUH, TEPMOAMHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BJIMSHUU aTOMOB W I'PYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbIi 3 dekTsl, opueHTanTsl 1 u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEWILIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESTEIbHOCTH ~ YelloBeKa, OOIMMX  HAy4YHBIX  MPHUHIMIAX  XUMHUYECKOTO
IPOM3BOJCTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, TepepadoTKH HePTH);

c(OPMHUPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTEpHbIE MPU3HAKU MOHSATHUH,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MUCIOJIb30BaTh COOTBETCTBYIOLIME MOHATUS MPHU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JIJISi COCTaBJICHUSI MOJEKYJISAPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYJT OpraHUYECKUX
BEIIECTB;

COCTABJISITh YPAaBHEHUS XMMHUYECKUX PEAKIUM U PACKPBIBaTh UX CYIIHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTABJICHUS



AJIEKTPOHHOTO OajaHca JTUX pEaKIHi, peakiuii HOHHOrO o0MeHa MyTEM
COCTABJICHMSI X TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

M3TOTaBJIMBATh MOJIETU MOJEKYJ OPraHUYECKUX BEIECTB JJI WILTIOCTPAIIUN
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHM: yCTaHABIMBATH MPUHAMJIEKHOCTh HU3YYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K OMNpEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHUM, JaBaTb UM Ha3BaHHS [0 CHUCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS JJISI OTACIBHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (ITHIIEH, al€TUIIEH, TOJYOJ, INIHMIEPHH,
ATWICHIJIMKONb, (eHos, (QopManblerujl, aneTaabJerujl, aieToH, MypaBbUHAs
KHUCJIOTA, YKCYCHAsI KACJIOTA, CTEAPUHOBAsSL, OJIEMHOBASI, MTAJIbMUTUHOBASI KUCIIOTHI,
TJIMIUH, ajJaHWuH, MalibTo3a, (PYKTO3a, aHWJIUH, TUBUHUJ, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpPMHUPOBAHHOCTh yMEHHUS OMNPEAENATh BHJ XHUMHUYECKOW CBS3U B
OpTraHUYECKUX COCOUHEHUSX (KOBAJICHTHAss W HWOHHAs CBS3b, G- U T-CBSA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHUS NPUMEHSTH IOJOKEHHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa jjisi 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHUE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIHYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LIMKJIOAJIKAHOB, aJIKEHOB, JIKaJUEHOB,
aJIKUHOB, apOMAaTHUYECKUX YIJIEBOJAOPOAOB, CIHUPTOB, ajbJETHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX d(PUPOB, KUPOB, HUTPOCOCTUHEHUHN U
aMUHOB, AMHHOKHUCJIOT, OEJIKOB, YyTJEBOJOB (MOHO-, U- M TMOJUCaXapuoB),
WUTIOCTPUPOBATh ~ TEHETUYECKYIO  CBSI3b  MEXAYy HUMH  YPaBHCHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKUX PEaKIHUl C MCHOJb30BAHUEM CTPYKTYPHBIX
opmyur;

c(hOPMHUPOBAHHOCTh YMEHHUS TOATBEPXKIAaTh HAa KOHKPETHBIX MPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPTraHMYECKUX COCTUHEHUN OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSA3U (G- U TT-CBS3M), B3AUMHOI'O BIIMSTHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOHOTO
Coipbsi (He(Th, TPHUPOJHBIM Ta3, yrojib), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepaboTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHUN O E€CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUSl — HAONIOACHUH, U3MEPEHUH, MOJECIUPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;



c(hOpMHPOBAHHOCTH YMEHHUS MPUMEHSITh OCHOBHbBIE omnepanuu
MBICIIUTENILHON JESATENbHOCTH — aHallu3 M CHUHTE3, CpaBHEHUE, 0000IIeHHE,
CUCTEMATHU3ALINIO, BBIBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€Ud — ISl U3YUYEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMII;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU WM TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IJIS
0oJiee OCO3HAHHOTO MOHUMAHUS CYIIHOCTH MATEpPHAIBHOTO €IUHCTBA MHDA,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUSI MO OPraHUYECKONW XUMHM ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS ABICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUYETBl MO XHUMHYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUNA C MCIOIb30BaHHEM (U3HUUECKUX
BEJIIMUMH (Macca, O00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEIIIECTBA C KOJWYECTBEHHON CTOPOHBI: PacyEThl MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIibl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XUMHUYECKUX DJIEMEHTOB,
MPOJYKTaM CrOopaHus, TUNIOTHOCTHU T'a3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C MO3WIMHA DKOJOTMYECKOM  0€30IaCHOCTH  MOCJIECIACTBHSI  OBITOBOM H
MPOU3BOJICTBEHHON JEATEILHOCTU YEJIOBEKAa, CBSI3aHHOW C MepepadOTKOM
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIE 3HAHUS JIJIsl IPUHATUSA TPAMOTHBIX PEUICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUU HKCIEPUMEHT (MOJYyYeHUE M HW3YyYEHHE CBOMCTB OpPraHUYECKHUX
BCILIECTB, KAYECTBEHHBIE PEAKIIUU YIJIEBOJOPOJOB pA3IMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPTraHUYECKHUX BEIIECTB) C COOJIOJCHUEM MPaBUII
Oe3zomacHOro oOpamieHusi ¢ BeHleCTBaMU M J1a0OpaTOpHBIM 00O0PYJIOBaHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHMS, MPEJACTAaBISITE B pa3audyHor (opme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUI:

coOJIroaTh MpaBUjia dKOJOTHYECKH I1€JIECO00PA3HOr0 MOBEICHUS B OBITY U
TPYJOBOM JEATEIHPHOCTH B IIEISX COXPAHEHUs] CBOETO 3I0POBbS, OKPYKAIOIICH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOIO JCHCTBHSI HA KUBBIE OPraHU3MBI
ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHAJIM3UPOBATh I€JIECOO0PA3HOCTh MPUMEHEHHUS! OPTraHMYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh YMEHHUM: OCYUIECTBIATH II€JICHANIPABICHHBIM TOUCK
XUMHUYECKON MHGOPMALIMK B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-Hay4dHas
JaUTepaTypa, CpeacTBa MaccoBor nHGopMaluu, IHTepHET U ApyTue), KpUTUYECKU



aHATM3UPOBATh XUMUUYECKYIO0 HH(POPMAIIHIO, TTIepepadbaThiBaTh €€ U UCIOJIH30BATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3aauei.

11 KJIACC

[IpeameTHBIC pe3yibTaThl OCBOSHUS Kypca «OOmas W HeopraHWYecKas
XUMHS» OTPaKaroT:

c(hOpPMHUPOBAHHOCTh TIPENCTABICHUN: O MATEPUATLHOM CIMHCTBE MHPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE U 3HAYEHUH
XUMHU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJIi B 00E€CIECYCHUH YCTONYMBOIO
pa3BUTHSI, B PEHICHUHU MPOOJIEM SKOJIOTMYECKOM, DHEPreTHUYECKON M IMHIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3/IaHUM HOBBIX MaTEpUaNIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUCHUH PAlMOHAIIBHOTO MPUPOAOINOIL30BAHUS, B
dbopMUpOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTYphl 4YEJIOBEKa, a TakKke
HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 3J0POBBIO M IPHUPOJTHOU

cpene;
BJIQJICHHEC  CHUCTEMOHM  XWMHUYECKHX  3HaHWW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralONINe IOHATHS — XHMHWYCCKUH OSJEMEHT, aTOM, SJApO aToma,

M30TOIIbI, AJICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTANId, OCHOBHOE H
BO30YXKIEHHOE COCTOSHHMS aroMa, TUOpUAM3as aTOMHBIX OpOWTalIe, WOH,
MOJIEKYyJIa, BaJICHTHOCTb, DJJICKTPOOTPHUIIATEIBHOCTb, CTENEHb  OKHUCJICHHUS,
XUMHUYECKass CBsI3b (KOBaJCHTHAs, HWOHHAs, METAJIMYecKasi, BOJOPOAHAs),
KpUCTATMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOp, DJIEKTPOJUTHI,
HEDJICKTPOJMTHI, JJEKTPOJUTHUYECKAss JAMCCOIMAIUSA, CTENEeHb JIHUCCOIMAIIUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEIb, TEIIOBOM J(DdeKT
XUMHUUYECKON peaKIiu, CKOPOCTh XUMUYECKONU PEaKIMi, XUMHUUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS DJICKTPOIUTHYECKOW TUCCOLMAINHU, TMEPUOAUUYCCKUM
3akoH J[.1. MenaeneeBa, 3aKOH COXpaHEHUS MACChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAICHUS] YPHEPTUU NPU XMMHUUYECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JekKalue B OCHOBE TMOHUMAaHUS
NPUYMHHOCTA U CHCTEMHOCTH  XHMHMYECKHUX  SBJICHUH;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOECHHUM BEHIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM M
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJICTABICHUS O MEXaHM3MaX XUMHUYECKHUX
peaKkiuii, TEPMOAMHAMHUYECKUX M  KHHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKAaHMS, 0 XMMUYECKOM PAaBHOBECHH, PACTBOpaxX W JUCHEPCHBIX CHUCTEMaX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJY4YCHUU U O€30MaCHOM
WCITOJIb30BAaHUU BAKHEHIIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATETLHOCTH  YeJOBeKa, OOMmUX  HAYYHBIX  MPUHIUIAX  XHMHYECKOTO
MIPOU3BOJICTBA;



c(OPMUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTepHBbIC MPU3HAKUA TMOHITHIA,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHSTHS NpU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OPMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUH XMMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BELIECTB;

c(OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEGHTHOCTh U CTEIEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSX, BUJ XUMHUYECKON CBSI3U (KOBaJICHTHas,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPHUCTAUIMYECKOM  pEmETKU
KOHKPETHOT'O BEILIECTBA;

c(hOPMUPOBAHHOCTb YMEHUS OOBSACHATH 3aBUCHUMOCTH CBOWMCTB BELIECTB OT
BUJIa XMUMHWYECKOM CBSI3M W TUNA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

cOPMUPOBAHHOCTh ~ YMEHHMI:  Kilaccu(UUUpOBaTh:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTABY, XMMUYECKUE PEAKIIUH 10 PA3TMYHBIM IPU3HAKaM (YUCTY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakuuu, U3MEHEHUIO
CTETICHEH OKHCIEHUS JJEMEHTOB, OOpaTUMOCTH, YYacTUIO Karajau3aTopa U
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH IS Kilaccuukanuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUI;

c(hOpMHUPOBAHHOCTh YMEHHMS PACKPbIBATh CMBICI MEPUOIMYECKOro 3akoHa /.
W. MenneneeBa 1 1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLTYIO, OOBSICHUTEIIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaThb JIJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMHYECKHX 3JEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJIOB
ITepuognueckont  cuctemnl .M.  MengeneeBa,  HCIONb3ysd  MOHATHUA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSIHHMSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHUYECKUX 3JIEMEHTOB U MX
coequHeHuM no mnepuogam u rpymmam [lepmoamueckont cucremsr J[. .
MenzeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOPMUPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (OMHMCHIBATH) OOIIKE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILECTBOBAHHE T€HETUYECKOM CBA3M MEXKAY HEOPraHWYECKHMMM BELIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

C()OPMUPOBAHHOCTb ~YMEHHUSl PAacKpbIBaTh CYIIHOCTb: OKHCIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
THX pEaKIUil; peakiuii MOHHOTO OOMeHa MyTEM COCTaBICHHS HX MOJHBIX U



COKpPAlI€HHBIX  MOHHBIX  ypPAaBHEHMM;  peakuMd  THAPOJIM3a;  PEaKLHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMUPOBAHHOCTh ~ YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH TPOTEKaHUs

XUMUYECKUX PEAKIUN C YYETOM HX IHEPreTHUYECKUX XAPAKTEPHUCTHK, XapaKTep

W3MEHECHUSI CKOPOCTHXMMHYECKOM  pPEAKIMM B 3aBUCUMOCTH OT Pa3JIMYHbBIX
(bakTOpoB, a TAK)KE XapaKTep CMEMICHUS XUMHUYECKOTO PaBHOBECHS 1101 BIMSHAEM
BHEIIHUX Bo3zaeicTBui (nmpuuumn Jle [1laremnne);

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEaKIUH,
JeXalye B OCHOBE MPOMBIIUJIEHHOTO IOJYYEHUSI CEpPHOM KHCIIOThI, aMMHUaKa,
oOlllMe HayyHble MPUHIUIB XUMHYECKUX IPOU3BOJICTB; 1€7€CO000pa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOILICHUSI PUCK-TIOJIb3a;

c(hOPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHMM O MeToJaxX HAyYHOTO
MO3HAHUA SIBJICHUM NpUpPOABl — HAONIOJACHUE, H3MEPEHUE, MOJIeTUPOBaHHUE,
HKCIIEPUMEHT (peasibHBIA U MBICICHHBIH ), HCIIOJIB3YEMbIX B €CTECTBCHHBIX HAyKaX,
YMEHUS MPUMEHSATh 3TU 3HAHUS MPHU SKCIIEPUMEHTAIIBHOM HCCIEAOBAHUYN BEILIECTB
U sl OOBSCHEHUS XUMHUYECKUX SBJICHUN, HMEIOIMX MECTO B MPHUPOJE,
MIPAKTUYECKOM JIEATEIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HU,

c(hOpPMHUPOBAHHOCTh YMEHHS BBISBIISITH B3aWUMOCBSI3b XMMHUYECKUX 3HAHHUH C
MOHATUSIMU WU TPEACTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEAMETOB MJIS
0oJee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHHUSI TPOBOAUTH PACUEThl: C HCIOJIB30BAHUEM
MOHATHM «MaccoBasi TOJS BEUIECTBA B PAaCTBOPE» U «MOJIAPHAST KOHLEHTPALUD?;
MaccChl BEIIeCTBa UM 00bEMA raza Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIUX B PEaKIMM BEIIECTB; TEIUIOBOTO d(dekTa
peaKkuy; 3HA4YEHUS BOAOPOAHOTO IMOKA3aTENsl pacTBOPOB KHUCIOT W IIEJIOYEH C
W3BECTHOM CTENEHBbI0 AMCCOLMALMM; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
MPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAHO B BUAE PACTBOpA C
OnpeneIEHHOM MAacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE
(MMeeT TpHWMECH); JOJU BBIXOJA MPOAYKTAa pEaKIuh; OOBEMHBIX OTHOIICHUUN
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITEILHO IIJIAHUPOBATh W TPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  pEeakluid  HOHHOTO  OOMEHa,
MOATBEPKAECHNE KAYECTBEHHOTO COCTABa HEOPraHMYECKUX BEILIECTB, ONPEACICHUE
Cpeabl pPacTBOPOB BEIIECTB C MOMONIbIO HWHIWKATOPOB, W3YYEHUE BIIUSHUSA
pa3MMUHbIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  pEaKIUH, pPEIICHUE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemeramibsy) ¢
coOJII0IeHHEM TIpaBMII 0€30MacHOro oOpalleHus: ¢ BeUleCTBaMH U Ja00paTOPHBIM
obopynoBanueM, GOPMYIUpPOBATh 1€ HMCCIENOBAaHUS, MPEACTABISITH B



paznu4HON (opMe pe3yIabTaThl IKCIEPUMEHTA, aHAJTU3UPOBATH U OIEHUBATH UX
JIOCTOBEPHOCTB;

c(hOpPMHUPOBAHHOCTh YMEHUH: COOJTIOIATH MPABHJIA MTOIH30BAHUS XUMHUUECKOU
mocyo u jabopaTopHbIM 00OpyJOBaHUEM, OOpaIieHUsT C BEIIeCTBAMHU B
COOTBETCTBUHM C HWHCTPYKIUSIMU TIO BBIMIOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKHX
OTBITOB, JKOJIOTMYECKH I€JIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOH
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOIIEH MPUPOIHOM
Cpeabl U JOCTUXKEHUS €€ YCTOWYMBOTO Pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JIEUCTBUS HA >KUBBIE OPraHU3MBI ONPEICTEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBJIATH II€JICHANIPABICHHBIM TOUCK
XUMHUYECKON MH(POpMAIIU B pa3IMYHBIX UCTOUYHUKAX (HAy4YHas U ydeOHO-Hay4Has
JUTEpaTypa, CpecTBa MaccoBOM MHpopManuu, IHTEpHET U Ipyrue), KpUTUYECKH
aHaJM3UPOBaATh XUMUUYECKYI0 MHGpOpMAIMIO, TIepepadbaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Konrpoasubie | IIpakrnuyeckue
n/n NPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTuyeckne 0CHOBbI OPraHUYeCKON XUMUH
IIpenmet oprannyeckoit xumuu. Teopust
1.1 CTp OCHUS op FaHUYECKUX COE I/IHGHI/If/ip A.M 8 bubmmorexa LIOK
' P P A - https://m.eds00.n/d69df650
byrtneposa
Hroro no pazneny 8
Pa3nea 2. Yruesonopoasl
71 [IpenenbHbIE YriIeBOAOPOIbl — AJIKaHBbI, 5 bu6mmoteka LIOK
) TUKIIOATKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHble yriieBog0OpOAbI: aTKEHBI, 14 | bubmuoreka [JOK
' AIKAJIMCHEBI, aJIKHHEI https://m.edso0.ru/d69df650
bu6mmoteka I1IOK
23 A 8
POMATH{ECKIE YIIICBOLOPO/LI (APCbi) https://m.edsoo.ru/d69df650
24 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJOB U UX 4 bubnuorexa [LIOK
' nepepaboTka https://m.edsoo.ru/d69df650
bu6mmoteka IIOK
2. r 4 1
> HIOTGHIPONSBORERIE YETICBOROPOAIOR https://m.eds00.n/d69df650
Hroro no pazneny 35
Pa3nea 3. Kuciopojacoaep:xainie opranndeckue coeJuHEHUs
b K
3.1 Cnuptsl. @eHon 11 1 nommorexa [10

https://m.edsoo.ru/d69df650




KapOoHunbHBIC COSMHCHHUS: alTbACTUIBI 1

bubnnorexa [JOK
32 keToHbl. KapOoHOBBIEC KUCTOTHI. CIIOKHBIC 21 https://m.eds00.ru/d69df650
a¢upsl. XKupsi
bubnnorexa [JOK
33 Y TICBOJEL ? https://m.cdsoo.ru/d69df650
Hroro no pazaeny 41
Pa3nen 4. A3oTcoaep:kaiiue opraHnyecKue coeTMHeHnsl
bubnnorexa [JOK
4.1 AMuHBI. AMHHOKHCIIOTHL benku 12 https://m.edsoo.ru/d69df650
Hroro no pazaeny 12
Pasjen 5. BoicokomosiekyJIsipHbIe COeTHHEHUS
5.1 BricoxoMoliekyisipHbie COSIUHEHUS 6 bubnnorexa [IOK
' yAp A https://m.eds00.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITIACC

KoaundecTBO 4acoB DJIeKTPOHHBbIE
HaunmenoBanue pa3aesioB H TeM mudpoBLIe
Ne ni/mm P Kontpoabubie | Ilpakrnuyeckue (tucpp )
NMPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
Paznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue aroma. [lepuoanueckuii 3aKkoH
bu6mmoteka [IOK
1.1 u [lepuoanueckas cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd57124
anemenToB JI. 1. Menneneena
12 CrtpoeHnue BemecTBa. MHOT0o0Opasue 1 | bu6nunoreka [IOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
MMHUHCECKHAC peaKiin https://m.edsoo.ru/2dd57124
Hroro no pazaeny 39
Pasnen 2. Heoprannueckasi Xumus
b K
2.1 Hemetanmnel 31 1 3 nomotexa O
https://m.edsoo.ru/2dd57{24
b K
22 MeTamst 23 1 2 nommorexa O
https://m.edsoo.ru/2dd57124
Wroro no pazneny 54
Pasznea 3. XumMus v JKu3Hb
31 Metoabpl no3HAHUA B XUMUHU. XUMUS U 9 bu6mmoreka [{OK
' JKU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazaeny 9
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HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero u3y4yeHHs  00pa3oBaTe/bHbIE pecypchl
padoThI padoThI
IIpeamer u 3HaueHue
OpraHN4YeCKON XUMUH,
bu6mmoteka [IOK
1 IIPE/ICTAaBICHHUE O 1
https://m.edsoo.ru/3686e6f5
MHOT000pa3ny OPraHuIEeCKUX
COETMHEHUN
DNEeKTPOHHOE CTPOECHUE aToOMa
yriiepojia (OCHOBHOE U
" bubnuorexa [JOK
2 BO30YKIEHHOE COCTOSTHUS). 1
https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToma yriiepoja
XuMUYecKas CBs3b B
OpPTaHUYECKUX COCTUHEHUSX.
but6mmoreka [JOK
3 MexaHu3mbl 00pa3oBaHUs 1
. https://m.edsoo.ru/8d39f5¢c8
KOBaJICHTHOM CBS3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus ctpoenus
. bubmmoreka [IOK
4 OpPraHMYECKUX COEIUHEHUH A. 1
https://m.edsoo.ru/9e595cb8
M. bytieposa
Bupl uzomepun: cTpykTypHas,
5 MIPOCTPAHCTBEHHAsL. | bu6muorexa [LIOK
DnexTpoHHbIe 3((HEKTH B https://m.eds00.ru/b0e61661
MOJIEKYJIaX OPraHUYeCcKuX




COETMHEHUN

[IpencraBnenue o
KJIaCCU(PUKAIINH 1

bu6mmoteka [IOK

6 CUCTeMaTUYeCKast
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakuunii B bubnuorexa [LIOK
OpraHN4YeCKON XUMHUH https://m.edsoo.ru/ba5706aa

g Cucremaru3zanus 1 00001IeHHE bubnnorexa [JOK
3HaHUH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHUH PsIJI,
obmrast popmyia,

9 HOMEHKJIaTypa U U30MEpHS, Bbu6mmoteka LIOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 duznveckmue 1 XUMUYECKUE bu6mmoteka I[IOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenne aikaHoB B

11 npupojie. CriocoObl MoTydeHUs bubmorexa HOK

PHPOAE. i https://m.edso0.ru/259b0a5b
Y IPUMEHEHUE aJTKaHOB
[uxnoankansl: oOIas
dhopmyna, HOMEHKIATypa U

2 U30MepHsi, 0COOEHHOCTH bu6mmoreka [IOK
CTPOEHUA U XUMUYECKHUX https://m.edsoo.ru/156730d2
CBOMCTB, CIIOCOOBI OTYYEHUS U
MIPUMEHECHHE

N bubmuoteka [IOK

13 Pemrenue pacu€tHbIx 3a1a4 Ha

https://m.edsoo.ru/bf84d8eb




OIIpEeIEIICHUE MOJIEKYJIIPHON
(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOJISIINX
B ero cocraB. CrcremMaTh3aIms
1 0000111eH1E 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTUYECKHUH Psiji,
obmrast popmyrna,
HOMEHKJIaTypa, SJIEKTPOHHOE U

bubnuoreka [JOK

14
IIPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/273b0ale
Mouiekyn. CTpyKTypHasi ¥ Luc-
TpaHC-U30MEpUsl AIIKEHOB
PuznuecKue 1 XUMHYECKHE
. bubmmoreka [JOK
15 CBOMCTBA anKkeHOoB. [IpaBuio
https://m.edsoo.ru/21069ccd
MapkoBHUKOBa
16 CrniocoOsl moy4eHus 1 bubmuorexa [JOK
IIPUMEHEHNE AIKEHOB https://m.eds0o.ru/665dc058
[IpakTuueckas padora Ne 1 o
" bu6nmmoreka [IOK
17 teMe "l[lonydeHue >TuiieHa u
. https://m.edsoo.ru/0941eed8
M3Y4YECHHE €r0 CBOMCTB
Pemenue pacy€THbIX 3a7a4 Ha
18 ONpeIeTIeHUE MOJIEKYIISIPHOM bubanoreka [IOK
(hopMyITBI OPraHHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnKagueHsl: CONPsKEHHBIE,
U30JINPOBaHHBIE,
bubnunotexka [IOK
19 KyMYJIUPOBaHHBIE.

Oco0eHHOCTH JEKTPOHHOTO
CTPOEHHUS

https://m.edsoo.ru/04298c0a




XUMHUYECKHE CBOMCTBA

bubnnorexa [JOK

20
CONPSIKEHHBIX JTUEHOB https://m.edsoo.ru/e561253d

)1 CriocoOsI MoTydeHus: U bubnnoreka [IOK
NIPUMEHEHUE ATKATUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHUH Psiji,
obmmas popmyia,

22 HOMeHK(Jb;a’IF) ya DJICKTPOHHOE U bubmorexa LHOK

ypa, p https://m.edsoo.ru/68bbccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, pU3NYECKUE CBOICTBA

23 XnMHYeCKre CBOMCTBA aIKMHOB bubmorexa LOK

https://m.edsoo.ru/23493a93

o KauecTBenHble peakiiuy Ha bubnuorexa [LIOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

)5 CrniocoObl mostyueHus u bu6mmoteka LIOK
IIPUMEHEHNE AJIKNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anay: pacuérsl o

26 aBHEHWIO XUMHYECKOMH bubmorexa LOK
yp https://m.edsoo.ru/5db8e526
peaxkuuu

7 Cucrematu3anys 1 0000IIeHHE
3HAHUH 110 TEME
ApEeHBbI: TOMOJIOTUYECKHAN P,
obmas popmyna,

)% HOMEHKJIATypa. DJIEKTPOHHOE U bubanorexa [IOK
IIPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyoa,
ux (pusnyeckue cBOWCTBa

29 XUMHYECKHE CBOMCTBA APEHOB: bubnuoteka [IOK

pCaKknuuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed




30

XUMHUYECKUE CBOMCTBA aPEHOB:
peaxkuu NpuCcCOECaUHEHN,
OKHCJIEHHE TOMOJIOTOB OeH301a

bubmnorexa [JOK
https://m.edsoo.ru/a44alae4

31

Oco0EHHOCTU XUMUYECKUX
CBOWCTB CTHPOJIA

bub6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THbIX 33724 Ha
orpezieNieHue MOJIEKYIIpHOU
(bopMyIIbl OPraHuYecKoro
BEIIIECTBA

bub6mmoreka [IOK
https://m.edsoo.ru/53461a2c

33

CrniocoObl mostyueHus u
IIPUMEHEHNE apEHOB

bubnnorexa [JOK
https://m.edsoo.ru/6f717d09

34

['eHeTHuecKas CBS3b MEXKILY
pa3IMYHBIMH KJIACCAMU
YTJIEBOJIOPOIOB

35

Pacuérsl o ypaBHeHUAM
XUMHYECKUX PEAKIIUH.
Cucrematusanus 1 o000IIeH1E
3HAHUM 110 TEME

36

IIpuponusii ras. [lonyrHsie
He(TsAHBIE ra3bl

37

KameHnHbIi1 yrosb 1 IpoTyKThl
ero nepepaboTKH

bu6nmmorexa [IOK
https://m.edsoo.ru/69b3398b

38

Hed1s 1 ciocoOsl eé
nepepadotku. [IpumeHenne
MPOIYKTOB TIepepadoTKu HeTH

bu6nmnoreka [IOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHUeCKas CBSA3b MEXKILY
Pa3IMYHBIMH KJIACCAMU
YTIJIEBOJIOPOIOB




l"asiorenonpoun3BoIHbIE
YTJIEBOIOPOAOB: SJIEKTPOHHOE

bubnnorexa [IOK

40
CTPOEHHE; peaKIIUN 3aMEILICHUS https://m.edsoo.ru/82b4d759
rajoreHa
JeWcTBue mienoyueit Ha
raJIOT €HITPOU3BOIHEIE.
41 Bsaumoneiicteue
JIUTajJoreHaaKaHOB C MarHUEM U
LIMHKOM
Cucremarusanus 1 0000IIeHIE
42 3HAaHUH 110 pa3ael bubmmorexa [IOK
’ PasAely https://m.edso0.ru/20e89122
YrineBo1opoabl
3 KonTtponsHast paboTa 1o teme bubnuorexa [LIOK
"YrneBonopoibl" https://m.eds00.1ru/95¢9e298
[IpenenbHBIC OTHOATOMHBIE
CIUPTBL: TOMOJIOTHYECKUH Psi,
ob1as popMyaa, CTpOEHHUE
44 MOJIEK (JI; 11;30}1]\46 I/Iﬂp bubmmorexa [IOK
¥, pHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
kiaccudukanus, puzndeckue
CBOMCTBA
XnuMHUYecKre CBOMCTBa
45 MpeaenbHBIX OTHOATOMHBIX bubmorexa HOK
ped A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI nostyueHust u
46 MPUMEHEHHE OJHOATOMHBIX buGnnorexa [IOK
p https://m.edsoo.ru/484100000000000
CIIUPTOB
47 IIpocTbie a¢ups: bu6mmoreka [IOK

HOMCHKIJIaTypa U U30MECpUs,

https://m.edsoo.ru/c2¢788b2




0COOEHHOCTH (PU3UYECKUX U
XMMHYECKHUX CBOMCTB

MHOroaToMHsbI€ CIIUPTBHI:
STUJICHIJIMKOJIb U TTIMLEPUH, UX

bu6mmoreka [IOK

48
¢bu3znuecKkrue 1 XuMU4YecKHe https://m.edsoo.ru/ee4d84aa
CBOWCTBA
CriocoOsl osTyueHus: u

49 MPUMEHEHNE MHOTOATOMHBIX bubamorexa LIOK

p https://m.edsoo.ru/d12e567d
CIHPTOB
@DeHO: CTPOCHHE MOJIEKYJIbI,
. bubnuoreka [JOK
50 (hu3uvecKue CBOMCTRA.
https://m.edsoo.ru/2ce726£8
TokcuunocTh (heHoMa
. bub K

51 XHUMHYECKHE CBOMCTBA (PpeHOIa uommoreka O

https://m.edsoo.ru/037ca5{9

5 CrniocoObl mostyueHus u bu6mmoteka LIOK
IpuMeHeHue (heHona https://m.edsoo.ru/c77ddf4c
[IpakTnueckas padora Ne 2.

53 Pemrenne sxcniepuMeHTaNbHBIX bubnnorexa [IOK
3ama4 o teme "CrupTel U https://m.edsoo.ru/fd0ced09
¢benossr"

54 Cucremaru3anus u 0000IIeHNE bubnuorexa [JOK
3HAaHUMU 110 TeME https://m.edsoo.ru/1810cb9b
AnBaeruipl U KETOHBI:
3JIEKTPOHHOE CTPOEHUE

55 KapOOHMIILHOM IpYIIIBI; bu6mmoreka [IOK

TOMOJIOTUYCCKUE PAIBI, 06111351
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




AHB[[eI‘I/IZ[BI 1 KCTOHBI:

56 (hU3MYEeCKre CBOWCTBA; PEaKIIUU buGnnorexa LIOK
P https://m.edsoo.ru/c887425¢
MIPUCOCANHEHHUS
Peaknuu oxucieHus u
bubnnorexa [JOK
57 KaueCTBEHHBIC PEAKITUU
https://m.edsoo.ru/a393baa9
AJILIETUI0B U KETOHOB
58 CriocoOsI moTydeHust bubnnoreka [IOK
albJEeTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE MPECITbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubmmoreka [IOK
OCOOCHHOCTH CTPOCHUS MX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMEHKIIaTypa
bubnnorexa [JOK
60 KapOOHOBBIX KHCIIOT, UX
. https://m.edsoo.ru/700cc87b
(hu3uYecKre CBONCTBA
XHUMHUYECKHE CBOUCTBA
61 apeaeabHbIX OJHOOCHOBHBIX bubmorexa HOK
pel A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
OCco0OEHHOCTH CBOMCTB
6 MYPaBbUHOHN KUCIIOTBHI. bubnnorexa [IOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EeHHOCTH CBOCTB:
HETIpeJCTbHBIX 1
apoOMaTHYECKUX KapOOHOBBIX,
but6mmoreka [JOK
63 TUKapOOHOBBIX,

TUIPOKCUKApOOHOBBIX KUCIIOT.

[IpeacraBuTenu BHICIINX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/83a08773




IlonsTue o IMPOU3BOJHBIX

bubnnorexa [JOK

64 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mostyueHust u

65 MIpUMEHEHHE KapOOHOBBIX bubmmorexa [IOK
I https://m.edsoo.ru/7c065¢9d
CnoxxHbIe 2UPBHL:
TOMOJIOTHUYECKHH PsiJI, 001IIast bubanoreka [IOK

66
dbopMmyna, u3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3nYeCKre U XUMUYECKHUE bubnnorexa [JOK
CBO¥CTBa A(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHsix 3a1a4: 1o
YPaBHEHHUIO XUMHYECKON

68 peaxiuu, Ha Orpe/ieJIeHUe
MOJIEKYJISIPHOM (hOPMYJIBI
OpPraHUYECKOro BEUIECTBA
ITpakTuyeckas padora Ne 3.

69 Pemrenue sxcnepuMeHTaIbHBIX bubnmnoreka [IOK
3ama4 o teme "KapOoHoBbIe https://m.eds00.ru/486671fb
KucnoThl. CioxHbie 3¢upsb”
Kupsr: ctpoenue, puznueckue

70 u XIl/IDMI/ILIelzKI/Ie CB,O(IEICTBa brbmmorexa [IOK

https://m.edsoo.ru/al9¢5b98

(ruaponus)
Oco6eHHOCTH CBOMCTB XKHUPOB,

71 COZAEPIKAIIMX OCTATKH bubnuoteka [IOK
HENPEAEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KUCIOT. JKupbl B IpUpoie

72 Mpbl1a KaK COJIM BBICILIHMX bubamorexa [HOK

https://m.edsoo.ru/3¢566565




KapOOHOBBIX KHCIIOT, UX
moroiee aericteue. [Toasatue o
CUHTETUYECKUX MOIOLIIX
cpenctBax (CMC)

I'eneTnueckas cBSI3b
YIJIEBOJOPOJIOB U

bubmuorexa [JOK

73
KHUCIIOPOACOAEPIKAIUX https://m.edsoo.ru/56790c96
OpraHMYECKUX BEILECTB

74 Pacuérel o ypaBHeHUSIM
XUMHUYECKUX PeaKIui

75 CucremaTu3anus u 060011eHIE bubnnoreka [IOK
3HAHWH 110 TEME https://m.edsoo.ru/f8ecaf2eb
OO6m1as xapakTeprucTUKa

76 YIII€BOOB U Kilaccu(uKanus bu6mmoteka LIOK
yIJI€BOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJTUCaxapu/Ibl)

Mounocaxapupl: puzndecKue
77 CBOMCTBA U HAX0XJICHUE B bubmmorexa [OK
A https://m.edsoo.ru/bdbdda2d
MIPUPOJIC
[IpuMeHeHue riroKo3sl, €€
73 SHAYCHIC B bu6mmotexka I[IOK
https://m.edsoo.ru/5e61122d
KU3HEESITeIIbHOCTU OpraHn3Ma
Jucaxapupl: caxaposa,

79 MaJibTO3a U JIAKTO3a. bu6nmoreka [IOK
Haxoxnenue B npupoe u https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHUE TUCaXapHI0B

20 [Tonucaxapuapl: cTpoeHHUe bubmuorexa [LIOK

MaKpOMOJIEKYJ, (U3HUUECKHUE U

https://m.edsoo.ru/72a04508




XHUMHUYCCKUC CBOfICTBa,

MIPUMEHEHHE
31 [TonsiTHe 00 NCKYCCTBEHHBIX bubnnoreka [IOK
BOJIOKHaX https://m.edsoo.ru/6216e766
Pemenue pacueTHbIX 3a1a4 Ha
2 OmpeAesIeHUE JOJIHM BbIX0/1a bubanoreka [IOK
IPOAYKTa pEaKuuu OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOYKHOTO
23 Cucremaru3zanus 1 00001eHe bu6mmoteka [LIOK
3HAHUM MO pa3aeiry https://m.edsoo.ru/08d4364c
KonTtponsHast paboTa 1o teme
84 "Kucnopoacoaepxariue bubmmorexa [IOK
P P " https://m.edsoo.ru/42c6678e
OpPraHUYECKUE COCTUHEHUS
AMUHBI: K1accuuKarms,
CTPOEHUE MOJIEKYII, 00IIast
85 (b(f) MyIa H30Mey ust bubmorexa HOK
pMyIa, YL, https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U (PU3NIeCcKue
CBOMCTBa
26 XuMHYECKHE CBOMCTBA bu6nmmorexa [IOK
ann(paTHUYECKUX AMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIVH: CTPOEHUE aHUJINHA,
bu6mmoteka I[IOK
87 0COOEHHOCTH XUMUYECKIX
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOsl mostydeHus u
bu6nmorexka [IOK
88 pUMEHEeHHE anupaTuIecKux
https://m.edsoo.ru/eal 38763
aMHUHOB
29 AMMHOKHUCIIOTHI: HOMEHKJIaTypa bubnnoreka [IOK

1 uzomepus, GpuznyecKue

https://m.edsoo.ru/d1773e80




cBoiictBa. OTaenpHbIE
MPEACTABUTENH O-AMUHOKHUCIIOT

XUMHNYECKUE CBOUCTBA
AMHUHOKHCIIOT, UX

90 OMOJIOTHYECKOE 3HAUCHUE bubmmorexa [IOK
https://m.edsoo.ru/77df705a
amuHOKuCI0T. CHHTE3 U
TUIPOJIN3 IENTUI0B
01 benku kak npupoaHsie bubnuorexa [LIOK
MOJIUMEPBI; CTPYKTYPHI OSITKOB https://m.edsoo.ru/429¢9899
bubnuoreka [JOK
92 XUMHYECKUE CBOMCTBA OCIIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepkaiume
TeTEPOLUKINYECKUE
93 coenuHeHus. HykiienHoBbie bubmorexa [IOK
A e https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruueckas pojb
ITpakTruueckas padora Ne 4.
Pemenue s3xcnepuMeHTanbHBIX
o4 T — bu6mmoreka I1IOK
" https://m.edsoo.ru/8e3c02d1
A3oTrcozaepxaiue
OpraHUYecKue CoeTuHeHus"
[TpakTuueckas paborta Ne 5.
05 Pemrenne skciepUMEHTAIBHBIX bubnnorexa [IOK
3aja4 no TeMme "Pacro3naBanue https://m.edsoo.ru/bde3fdf6
OpraHNYeCKUX COeTUHEHUN"
KonTponbHas pabota mo teme
96 "AzoTcoaepxaniye bubmmorexa [IOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYEeCKUE COCTUHEHUS
97 OCHOBHBIE MOHATHS XUMHUU bubmuoreka [JOK




BBICOKOMOJICKYJISIPHBIX
COEIUHEHNI U METOIBI UX
CUHTE3a —II0JIMMEepU3aIUs U

https://m.edsoo.ru/7aa63ebd

MTOJINKOHICHCALIHS

08 [Inmactmaccel. Y Tunuzanus u 1 bubnnorexa [JOK
nepepadoTKa MIacTUKa https://m.edsoo.ru/82242e0f
DJIaCTOMEPbI: HATypaIbHBII

99 CUHTETHUYECKNE KaydyKHU. 1 bubamorexa LIOK

https://m.edsoo.ru/246103ec
Pe3una
BonokHa: HatypanbHble,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [LIOK
cunrernyeckue. [loamumepst https://m.edsoo.ru/5963a601
CHEeIUAaIbHOTO HA3HAYCHUS
[TpakTrueckas padota Ne 6.

101 Pemenue skcriepuMeHTaNbHBIX 1 bubnnoreka [IOK
3a1ad4 1o treMe "Pacmno3naBanue https://m.edsoo.ru/3aebd77a
MJIACTMACC ¥ BOJIOKOH"

O060061enHre U cucTeMaTu3alus

102 MU3y4YEHHOI'0 Marepuasa 1o TeMe | bubnnorexa [IOK
"BbICOKOMOJIEKYIISIpHBIE https://m.edsoo.ru/6a22ble8
coequHeHus"

OBHIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME




11 KITIACC

KoanuectBo 4yacoB DJIeKTPOHHBbIE
Ne Hara nu@posbIe
Tema ypoka Konrpouabnsie | Ilpaktuyeckue
n/n Bcero u3y4eHusi | oOpasoBaTebHbIE
padoThbI padoTsbI
pecypcsbl
| Atom. CocTaB aTOMHBIX fJIEP. | bubnnorexa [HOK
Xumuueckui ssemeHT. U3oTomnsl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0UeK | bubnuotexa [JOK
aTOMOB, KBAHTOBBIC YHCJIA https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanust XuMAYECKIX | bubnuoreka [IOK
AJIEMEHTOB (S-, p-, d-, f-371eMeHThI) https://m.eds00.1ru/61294af9
4 Pacnipenenenue 31eKTPOHOB 110 1 bubnuoreka [IOK
ATOMHBIM OpOUTAJISAM https://m.edsoo.ru/f5750fe
DNIeKTPOHHBIE KOH(DUTYypallui aTOMOB
5 BHGMCII-:TOB B OCHOS)HOI\ZP u 1 bubmmorexa LOK
. https://m.edsoo.ru/8149e846
BO30YXJIEHHOM COCTOSIHUN
6 DINIeKTPOHHBIE KOH(DUTYypaIIi HOHOB. | bubnmnoreka [IOK
ONEKTPOOTPULATEIBHOCTD https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aKOH U
[lepnonnueckas cucreMa XUMHUYECKUX
7 sneMeHToB JI. 1. MenneneeBa, CBI3b C 1 bubnmorexa [OK
N M ’ https://m.edsoo.ru/16957¢01
COBPEMEHHOI TeOpUeH CTPOEHUs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHYECKHX JIEMEHTOB U 00pa3yeMbIX | bubnmnoreka [JOK
MMM MPOCTLIX U CIOKHBIX BEIIECTB IO https://m.edsoo.ru/f8468927
rpyImIaM u nepuoaam




CucreMarusanys 1 00001IeHEe 3HAHUN

Bu6muoreka [JOK

nn

pacTBOPEHHOTO BemecTa', "MosipHas
KOHIIeHTpauus"

? 10 TEME https://m.edsoo.ru/8fad2942
Bunasl xumudeckoit cBsi3u. MexaHU3MBbI

10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubnnoreka [OK
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MeXMOJIEKYIISIPHBIE B3aUMOJEHCTBUS
BaneHTHOCTH M BaJIeHTHBIC

1 BO3MOKHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
r€OMETPUYECKUM CTPOCHUEM

2 [IpencraBieHnst 0 KOMILIEKCHBIX bu6nmmoreka [IOK
COEIMHEHUAX: COCTaB U HOMEHKIIATypa https://m.edsoo.ru/8c66bl2a
BemectBa MOJEKYISIPHOTO U

13 HEMOJIEKYJIIPHOTO CTPOEHHMs. THIIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 IIpencrasieHune 0 KOJUTOUIHBIX bubmmorexa [OK

https://m.edsoo.ru/da2¢70e4

pactBopax
HcTuHHBIE pacTBOPBI: HACKIIIIEHHBIE U

15 HEHACBIILICHHBIE, PACTBOPHUMOCT. bubmorexa TIOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatsl

16 Croco0ObI BBIpaXe€HUsI KOHIICHTPAIIHI bubnmnoreka [IOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Penrenue 3a1a4 ¢ UCMIONB30BAHUEM

7 TIOHATHH ""MaccoBast 10715 bu6mmoreka [IOK

https://m.edsoo.ru/785e0ab4




18 Knaccudukanms 1 HoMeHKIIaTypa bubnmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus 1 0000IICHUE 3SHAHUI bubmuoreka [IOK
[0 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Ctpoenue aroma. [lepuognyeckuii

20 3akoH u [lepuoanueckas cucrema bubnnorexa [HOK
XUMHUYECKUX 3jieMeHToB 1. 1. https://m.edsoo.ru/70a60aad
Menneneesa", "CtpoeHue BemiecTna.
Muoroo6pasue Beriect"
Knaccudukanus XuMU4YeCKUX peaKkiuit
B HEOPTaHUYECKOW U OPraHUYECKON

71 XUMHUHU. 3aKOH COXPaHEHUSI MaCChI bu6nunoreka [IOK
BELLECTB; 3aKOH COXPAHEHUS U https://m.edsoo.ru/6335cdd2
MIpEBpAILCHHS YPHEPTUU TIPU
XUMUYECKUX PEAKIIMIX
TennoBblie 3pHEKTH XUMHUUECKUX

22 peakuuil. TepMoxuMuyeckue Bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

YpaBHEHHUS
Briuucnenus no ypaBHeHUsIM

23 XUMHUYECKUX PEaKUi U bubmorexa [JOK

https://m.edsoo.ru/87b13954

TEPMOXHUMHYECKUM YPAaBHEHUSM
CKopoCTbh XMMHUYECKOH peakiuu, eé

24 3aBUCHUMOCTH OT PA3IMYHBIX (PAKTOPOB.
Karanns u katanuzaropsl

25 I'oMOreHHbIE U TETEPOTeHHBIE PEAKIIUN

2% [IpaxTuueckas pabora Ne 1 o reme bu6bnumoreka LIOK

"Bnusinue pa3nuuHbIX (PakTOpOB Ha

https://m.edsoo.ru/1facaldl




CKOPOCTb XUMUYECKON peakuuu"

OO6patumMble 1 HEOOpATUMBIE PEAKIIH.

bu6mmoreka [IOK

27
XUMHUYECKOE PaBHOBECHE https://m.edsoo.ru/30952f9b
[TpakTrueckas padora Ne 2 1o reme
28 "BimsiHue pa3nuyHbiX (akTOpOB HA bubmmorexa [IOK
P P ) https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMUUECKOTO PABHOBECHS
DIEKTPOJIMTUYECKAS TUCCOLIMALIHSL.
29 CHHLHI:Ie U cJIa0bIE DIIEKTPOIUTEI bubmorexa LOK
P ' https://m.edso0.ru/5t766bdf
Crenens QUCCOLMAIAN
Honnoe npousseaenue Boanl. Cpena
P pu bubnuotexa [JOK
30 BOJIHBIX pacTBOPOB. BoJ1OpoHbIIM
https://m.edsoo.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponus coneit. Peakuun,
31 MIPOTEKAIOIINE B paCTBOPaAX bubnmorexa [OK
P HIME B pacTBop https://m.eds00.ru/09d5a9bd
3JICKTPOJIUTOB
[IpakTuueckas padora Ne 3 o Teme
" bubnuoteka [IOK
32 XUMHYECKUE PeaKlui B pacTBOpax
" https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHMCINTEIFHO-BOCCTAHOBUTEILHBIE
33 eakun. BaxxHenIe OKUCINTENN U bubmnorexa [IOK
PCAKIIH. https://m.edso00.ru/56226060
BOCCTAHOBUTEIH
34 MeTo/1 31eKTPOHHOTO (3I€KTOHHO- bu6mmoreka [IOK
MOHHOTO0) OanaHca https://m.edsoo.ru/fb691387
35 DJIEKTPOJIN3 pACTBOPOB U PACILIABOB bubnuoteka [JOK
BEILIECTB https://m.edsoo0.ru/93fb97d2
36 Pemenne 3a1a4 pasandHbIX TUIIOB bubmorexa LOK
Aatp hitps:/m.eds00.ru/5a859d16
37 Pemenue 3ana4d pa3iMuHbIX TUIIOB bubnmnoreka [IOK




https://m.edsoo.ru/5afa265d

18 CucreMaru3anus u 0000IIeHHE 3HAHUT bubmuorexa [JOK
1o TeMe "XuMuyeckue peakuuu” https://m.edsoo.ru/c161eb85

39 KonTposabnas pabota no reme bubnmoreka LIOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIIIOB B
[lepuoauueckoil cucTeMe XUMHYECKUX

bu6mmoreka [IOK
40 snemeHnToB 1. Y. Menaeneesa u
https://m.edsoo.ru/8ca2dcad
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
®du3nvecKue CBONCTBAa HEMETAILJIOB
AJI0TpONIHS HEMETAJLIOB (Ha IpUMEpPE
41 KHCIJIOPOJIa, cepbl, pocdopa u bubmorexa HOK
poJa, cephl, p https://m.edsoo.ru/ef92c91c
yriaepoja)

0 Bognopon: nonyuenue, pusndeckue u bu6mmorteka [IOK
XUMHYECKHE cBOMCTBA. ['mapub https://m.edsoo.ru/0aa8f613
["asorensl: HaXOXKJAEHUE B IPUPOJIE,

pHp bu6mmoreka [IOK
43 CIOCOObI OJTyYeHUs!, PUINYECKUE U
. https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOMCTBA
l'anorenoBonoponasl. Baxneitmme
44 KHCIIOPOJICOAEpKAIINE COCTUHEHUS bubmmorexa LOK
P P https://m.edsoo.ru/6b3255e6
TaJIOTEHOB
JlaGopaTopHbIe U MPOMBIIIIICHHBIE

45 CIOCOOBI MOJTYYEHUSI TaJIOTEHOB. bubnuoteka [JOK
[IpuMeHeHue rajoreHoB U ux https://m.edsoo.ru/6971aca4
COEIMHEHUI
[TpakTueckas pabora Ne 4. Perenue

Bbu6nuoreka [IOK

46 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME

"T"asoreus!"”

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopHeie u
MPOMBIIIICHHBIE CIIOCOOBI MOTYUCHHS,

Bu6mmoreka [JOK

47 o
¢du3nUecKre 1 XUMUYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHne Kuciaopoaa u 030Ha
Bu6mmoreka [IOK
48 Oxcuanl ¥ IEPOKCHUIBI
A P g https://m.edsoo.ru/5¢8816a0
49 Pemenwne 3amaq pa3auyHBIX TUIIOB bubmorexa HOK
Aatp https://m.edsoo.ru/2b6d8bdb
Cepa: Hax0XKICHHUE B IIPUPOJIEL,
50 cn(l)jco6bl MOJTYYCHUS (1)1113113/1‘1601(1/16 u bubmmorexa HOK
yd L https://m.edsoo.ru/46afacl6
XHMHYECKHUE CBOMCTBA
bu6mmoreka [IOK
51 CepoBosopoa, CynbGhuIbl
POBOOPOA, CYbpHA https:/m.edso0.ru/7c875999
Kucnopoacoaepkaiye coeIuHEHUS
P P . . bubnuotexa [JOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[IpakTuueckas padota Ne 5. Pemenune
53 SKCIIEPUMEHTAIBHBIX 3a71a4 II0 TEME bubmorexa LHOK
" p . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHUs
A30T: HaXO0XJICHHUE B MPUPOJIE,
54 CIIOCOOBI TTOTY4YEeHUS, PU3NUECKUE U bubnmnoreka [IOK
XHMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoconepxariue coeTuHeHUst
55 azora I())co6eHIfocm CBOMCTB a30THOM bubmorexa HOK
) https://m.edsoo.ru/e2965afe
KHUCJIOTBI
56 [IpumeHeHne a30Ta ¥ €ro COeIMHEHNH. bu6numoreka LIOK

A30THBIE y10OpeHus

https://m.edsoo.ru/1295059




docdop: HAXOKAESHUE B IPUPO/IE,
CIIOCOOBI TOTYYCHHUS, (PU3NIECKUE U

Bu6mmoreka [JOK

57
XUMUYECKHE cBolicTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl dpocdopa,

58 docho c(f_)) e(bmi ue kucnotsl. Conu bubmorexa LIOK

p 'I\[, prRat ’ https://m.edsoo.ru/c7a2d429
dbocdopHOIi KHCTOTHI

50 [Tpumenenne pocdopa u ero bub6nuoreka LIOK
coeauHeHuil. @ochopHbIe ynoOpeHus https://m.edsoo.ru/a218070a
[TpakTrueckas padora Ne 6. Pemienue

bubmuorexa [JOK

60 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3ot 1 pocdop 1 ux coequHEHUS
VYrnepoa: HaXx0XIeHUE B PUPOJIE,

61 AITOTPOIHbBIE MOJU(PUKALINY; bubnuorexa [JOK
(du3HYEeCKHe U XUMUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
IPUMEHCHHE
Oxcup yraepoga(Il), okenn

62 ne oyZ(I\I/)) (OJ'I)LHaH KHUCJIOTa U €€ bubmmorexa OK
YIIEpOA &8 https://m.edsoo.ru/dba58adf
COJH

63 Pemienue 3amau pa3nMyHbIX TUIIOB bubmmorexa [OK

AP https://m.edsoo.ru/6029b609
Kpemunii: HaxoXeHHUE B IIPUPOJIE,
64 05000651 MOJTyYEHUs q)mntll)eclzme u bubmmorexa OK
yHCHHA, hitps://m.edsoo.ru/143558ab
XUMHUYECKHE CBOWCTBA
65 Oxkcua kpemuus(IV), kpemHueBas bubnmnoreka [IOK
KHUCJIOTA, CUIIUKATHI https://m.edsoo.ru/3170e7b1
Bbu6nmmoreka [IOK
IIpuMeHeHne KpeMHHUSI U €ero
66 https://m.edsoo.ru/393cdacQ

coenuHeHU. CTEKII0, €r0 MOyYeHHE,

https://m.edsoo.ru/5823cefb




BUBI CTCKJIA

67 Pemenue 3ama4 pa3anyHbIX TUIIOB Bubmorexa IIOK
Aatp https://m.eds0o.ru/b624f801
68 CucremaTu3anus 1 0000IICHUE 3SHAHUI bubnuoreka [JOK
o teme "Hemeramier" https://m.edso0.1ru/6e864db5
69 KoHntpoinbhas pabota 1o reme bubnnoreka [HOK
"Hemeramanr" https://m.eds00.1ru/d0484c76
70 AHanu3 pe3yapTaToB KOHTPOJIbHOM bubnuoreka LIOK
paboThI, KOPPEKIIHS OIMHNOOK https://m.eds00.ru/2b7e9510
ITonoxxeHne MeTaIOB B
[Teproauieckoii cucTeMe XUMHYSCKHUX
71 aiieMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa [IOK
) p https://m.edso00.1ru/9839c16¢
AJIEKTPOHHBIX 000JI0YCK aTOMOB
METAJLJIOB
OO0mue (husnYecKue CBONCTBA
72 MeTH:nnoq; IIpuMenenue MeTaJIOB B bubmiorexa OK
-1P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuiaBsl MetaiioB. Kopposust bubnuoteka [IOK
METAJIJIOB https://m.edsoo.ru/42b872¢3
74 Pemrenue 3amgad pa3andHbIX TUIIOB bubmorexa LHOK
At p https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUUECKUI PSII HAIPSHKEHUI
75 MeTanJI:OB OO6mmue cnolc):ojilim nci €HUS bubmmorexa [IOK
-om yi https://m.edsoo.ru/94eb377a
METAJLJIOB
OO6m1ast xapakTepucTUKa MeTayuioB [A-
76 rpynnsl [lepuoanueckoit cucTeMbl bu6mmoreka [LIOK

XAMHYECKUX 31EMEHTOB. HaTpuit u
KaJuii: moxy4eHue, Gu3ndecKkue u

https://m.edsoo.ru/e12c¢26b3




XUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMPOCTHIX BEHICCTB U UX COGIII/IHCHI/Iﬁ

O6mas xapakrepucTtuka metayios [1A-
rpymms! llepuoauyeckoi cucteMsl
XUMHYECKHUX JIEMEHTOB. Maruuii u

Bu6mmoreka [JOK

77 .
KaJIBIIMI: TIOJTydeHue, (GPU3nIecKue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCIMHEHUN

73 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AIOMUHU: TIONTydeHue, pusndeckue u bub6nuoreka LIOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOHCTBA OKCHIA U

20 TUIPOKCHU/IA ATTFOMUHUS, bubnunoreka [IOK
TUAPOKCOKOMILIIEKCHI AIIFOMUAHUSA, UX https://m.edsoo.ru/5d12d318
MPUMEHEHUE

81 Pemenne 3a1a4 pa3inMyHbIX TUIIOB
[IpakTuueckas padora Ne 7. Perenue

82 SKCHEPUMEHTAIBHBIX 33/1a4 [0 TEME bubmmorexa LOK
" P " https://m.edsoo.ru/27ad4af43

Mertanibl IJIaBHBIX MOATPYIII

OO6m1as xapaKTEpUCTHKA METAJIIIOB

23 no6ouHsIX noarpymi (b-rpymm) bubnnorexa [HOK
Ileproanueckoi CUCTEMBI XUMUYECKUX https://m.edsoo.ru/610d7431
DIIEMEHTOB
DuU3nYeCKne U XUMUYECKUE CBOMCTBA

. bubmuorexa [JOK
84 XpOMa U €ro COeAMHEHUH, UX
https://m.edsoo.ru/9911bef3

MIPUMEHEHUE

85 Baxwuerimme coeMHeHUsT Maprasia. bubnmnoreka [IOK




[lepmanranat kajius, €ro
OKHUCJINTENbHBIE CBOMCTBA

https://m.edso00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMICTBA

bu6mmoreka [IOK

86 Jkenesa u ero coeuHenui. [lomydenue
https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUIaBOB KeJe3a
dusnueckre u XUMHYECKHE CBOIICTBA
87 MeOU U €€ COeIUHECHNHN, X Bubmorexa IIOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHECHUE
dusnueckre 1 XUMHUYECKHUE CBOIICTBA
28 LIMHKA U €r0 COeAUHEHUH, UX bu6mmoreka [IOK
NpUMEHEHHUE. [ HAPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IMHKA
[TpakTiueckas padora Ne 8. Pemenue
bu6mmorteka [IOK
89 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
" " https://m.edsoo.ru/abe352ea
MerTannsl TOOOYHBIX MOATPYIIT
90 Pemenne 3a1a4 pa3sanyHbIX TUIIOB bubmorexa [IOK
lad p https://m.edsoo.ru/a8b83d83
O0001IeHNEe U cCUCTEMaTH3aIUs
91 M3yYEHHOT0 MaTepraa 1o TeMe bubmiorexa LHOK
" ¥ " P https://m.edsoo.ru/e91{e975
Mertamnbl
9 KonrtponbHas paboTa o teme bubnnorexa [IOK
"Meranisr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHOM bu6nuoreka LIOK
paboThI, KOPPEKIIHS OIMTHOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B 00ecIieueHuN
o4 YCTOMYHBOTO PA3BUTHSI YEIIOBEYECTBA. bubnnoreka [HOK

IIonsatue o HaYYHBIX MCTOdaxX
HCCICA0BaHUs BEUICCTB

https://m.edsoo.ru/080fe1f0




HaquLIe MMPUHIUIIBI OPTraHUu3aluu

05 XUMHYECKOTO MPOU3BO/ICTBA. | bubnmnoreka [JOK
[TpombIlIIEHHBIE CITOCOOBI MOTYYCHHS https://m.edsoo.ru/2e45a44f
BaKHEUIIINX BEILIECTB
XUMHUYECKOE 3arpsiI3HEHUE

96 OKPY’KaIOIIECH CpeIbl U €ro 1 bubmorexa LIOK

Py B pedl https://m.edsoo.ru/9f11bf51
MOCIIEACTBUS

97 XuMHUS ¥ 310POBbE YETOBEKA. | bubnuoreka [IOK
JlexkapcTBEHHEBIE Cpe/ICTBA https://m.edsoo.ru/a6552721

08 Xumusd nuim. Poss xumuu B | bubnuotexa [JOK
o0ecrieueHny NUIEeBON OE30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u naphromepHbie | bubnuotexa [JOK
cpeactsa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMHUS B CTPOUTENBCTBE. BaxkHeime

100 CTPOMUTEIbHBIE U KOHCT VIOHHBIE 1 Bubnuotexa LIOK

p pyx https:/m.edso0.ru/61e69003
MaTepHUAIIbI
XUMHS B CEIBCKOM XO3SIUCTBE.
101 Oprannueckue 1 MUHEPaJIbHbIE 1 bubmmorexa [IOK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus

102 CucremaTu3aiiys u 00001IeH1Ee 3HAHUA | bubnuoteka [IOK

10 TEME https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB ITO 102

I[TPOT'PAMME




MPOBEPSEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon
NpoBePsSIEMOro
TpedOBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOEHHUSA
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
o0pa3zoBaHus

1

BJ'IaI[eHI/Ie CHCTEMOM XMMHYCCKUX 3HaHHI>'I, KOTOpas BKJIFOYACT:

1.1

OCHOBOIIOJIAraroNIMe MOHATHS (XMMHYECKUH 3JI€MEHT, aToM, H30TOIbl,
ANIEKTpOHHAs 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIC OPOUTAIIN ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, HOH, MOJIEKyJa,
BaJIEHTHOCTb,  3JIEKTPOOTPHULIATEIILHOCTD, CTENIeHb  OKHUCIICHMUS,
XUMHYECKas CBA3b (OG- W T-CBSI3b, KpaTHBIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOWTaNel, KpHUCTATMYecKas pemeéTka, MOJb, MOJSpHas
Macca, MOJSpHBIA 00BEM, MOJSpHAs KOHLEHTpPALUs, pPacTBOPbI
(MCTUHHBIE, JUCHEPCHBIE CUCTEMBbI), KPUCTAJUIOTUAPATHI, YIJIEPOIHBIN
cKeneT, (YHKIMOHAJIBHASI TPYIA, PagUKal, H30MEpPbI, CTPYKTypHas
¢dopmyna,  uzoMepus  (CTpyKTypHas, reoMerpuueckas  (uuc-,
TPAHCU30MEpHsI), TOMOJIOTHUECKUH psiJl, TOMOJIOTH, YIJIEBOJOPOIHI,
KHUCJIOPOA- M a30TCOJEpKAllUe COCIMHEHUs, OMOJIOrMYecKH aKTHUBHBIC
BellecTBa (yriaeBo/bl, JKUPbI, OETIKK), MOHOMEpP, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPEKUHT, pUGOPMHHT, THITHI
XUMHUYECKHX peakiuil (OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- M T'eTepOreHHBIE,
o0paTuMble U HEOOPAaTHUMBIE), PACTBOP, AJIEKTPOIHUTHI, HEIJIEKTPOIHUTHI,
ANIEKTPOIUTUYECKAsT TUCCOIMAIINS, CTETIEHb JIHCCOIMAIINH, OKUCIUTENb,
BOCCTQHOBUTENb, JJIEKTPOJIM3, CKOPOCTh XHUMHUYECKOM  peakIuH,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUU M 3aKOHBI (TEOpPHS XUMHYECKOTO CTPOCHHSI OPTaHHMYECKHUX
Bemects A.M. bytnepoBa, Teopusi 3IEKTPOJUTUUYECKON THUCCOLMALINU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpPaHEHUsI MacCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XWMHH, MHPOBO33PEHUECKHE
3HaHUS, JIeKallUe B OCHOBE MOHUMAHUS NMPUUYMHHOCTH U CHCTEMHOCTH
XMMHYECKUX SIBJICHUM, COBPEMEHHBIE IMIPEICTABIEHUS O CTPOCHHUH

BEILECTBA HA aTOMHOM, MOJICKYJIIPHOM U HaJAMOJIEKYJISIPHOM YPOBHSX

1.3

npeaACTaBJICHUS (6] MEXaHHU3Max XUMHYCCKHX peaKuHﬁ,

TCPMOJUHAMHNYCCKUX u KHHETUYECKUX 3aKOHOMCPHOCTAX ux




MPOTCKAHUSA, O XUMHWYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTCMAX
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(akTONOTHUECKHe CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMOIYYCHUH H
0€30MacHOM  HUCIOJIb30BAaHWM  BAKHEUIIMX  HEOPraHUYECKHX |
OPraHMYECKUX BEIIECTB B OBITY W TPAKTHYECKOH JEATEIHHOCTH

YCJIOBCKaA

1.5

oOuiye HayyHble MPUHILMUIIBI XMMHUYECKOTO MPOU3BOJCTBA (HA MpUMeEpe
MIPOM3BOJICTBA CEPHOW KHUCJIOTHI, aMMHaKa, METaHOJa, IMepepaboTKu

HedTN)

ChopmMupoBaHHOCTH YMEHUH BBISBIISTH:

2.1

XapaKTCPHLBIC IIPpU3HAKKU u B3aMMOCBA3b HN3YYCHHBIX HOHHTHﬁ,
MNPUMCHATL COOTBCTCTBYIOIIHUE IMOHATHA IIPHU OIMMCAHUHU CTPOCHUSA U

CBOMCTB HCOPIraHUYCCKUX U OPraHUYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ

2.2

B3aHMMOCBSI3b XHMHUUYCCKUX 3HAHUM C IMOHATHUIMHU H MMpEaACTaBJICHUAMU
APpyrux npeaMeToB ISt 0osiee OCO3HAHHOIO MOHUMAHUS U OOBICHEHHS

CYIITHOCTHU MAaTCPpUaJIbHOI0 CIUHCTBA MUpa

CpopMUpOBaHHOCTH YMEHHSI UCTIOIH30BATh:

3.1

HAaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COrO3a
TeOpeTquCKOﬁ 151 HpHKHaZ{HOﬁ XAMHUU W TPHUBUAIIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIACCaM OPraHUYCCKUX U

HCOPTraHNYCCKUX COEIMHEHMI

32

XUMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBJI€HMS (POPMYJ HEOPraHMYECKHX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTHIX, COKpPAIIEHHBIX

U CKEJETHBIX) (OPMYJI OPraHUYECKUX BELIECTB

CchopMupoBaHHOCTh YMEHUS KJIaCCU(PHUIIUPOBATS:

4.1

HCOPraHNYCCKUC BCHICCTBA, CAMOCTOSATCIILHO BBI6I/IpaTB OCHOBAHUA H

KPUTEpUH IS KJIaCCU(PHKALINY N3Y4aeMbIX XUMUYECKUX OOBEKTOB

4.2

OpPraHn4YeCKruC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBaHUsA H

KPUTCPHUU U KJ'IaCCI/I(l)I/IKaI_II/II/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 Pa3jINyYHbIM MPHU3HAKaM (YUCIY U COCTAaBYy pearupyroliux BEIIECTB,
TEIIOBOMY 3(PQeKTy peakiuu, H3MEHEHUIO CTeleHel OKHCIEeHUs

OJICMCHTOB, 06paTI/IMOCTI/I pCaknuun, y4aCTHUIO KaTanH3aTopa)

ChopMupOBaHHOCTh YMEHUS XapaKTepU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHHUM) H HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepuognueckoii cucremsr J[.1.
MeHieneeBa 1 UX BaJI€HTHbIE BO3MOXKHOCTHU, UCIOJIb3Ys MOHATHS §-, p-,

d->NeKTpOHHBIE OpOUTAJIH, SHEPTETHUECCKUE YPOBHU




ChopMupoBaHHOCTb YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMM COCIMHEHUH IO

[IEpUOJAM U I'PYIIIaM

ChopMupOBaHHOCTH yYMEHHS COCTABISATh YPABHEHUS XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYLTHOCTb:

7.1

OKHCIHUTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHHﬁ IMOCPECACTBOM COCTaBJICHUSA

ANEKTPOHHOTO OajlaHCca 3TUX PeaKIii

7.2

yYpaBHEHUsI PEAaKUUW Ppa3IMYHBIX THUIIOB; IIOJIHBIE M COKpPAIIEHHBIC
ypaBHEHHUS peakiiii HOHHOro 0OMEeHa, YYUThIBAs YCIOBUS, IPU KOTOPBIX

3TH peaKUry UIYT A0 KOHLA

7.3

peakuuii THApOJu3a, PEaKkIUil KomIuiekcooOpa3oBaHMs (Ha IpUMeEpe

TUAPOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/IH)

CdopmupoBaHHOCTH YMEHUS OATBEPIKIATh:

8.1

Ha KOHKDPETHBIX IIPUMEPAX XAapaKTep 3aBUCHUMOCTH PEaKLMOHHOMN
CIOCOOHOCTH OPraHMYECKUX COCOUHEHWH OT KpPAaTHOCTH M THUIA
KOBAJICHTHOM CBSA3M (G- U T-CBS3H), B3aUMHOI0 BJIUSHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJaxX, a TaKXKe OT 0COOEHHOCTEH pean3aluyl pa3InyHbIX

MCXAaHU3MOB ITPOTCKAHUS peaKLII/Iﬁ

8.2

XapaKTEPHBIC XHMHUYCCKHE CBOIICTBA BCHICCTB COOTBCTCTBYIOIINMU

SKCIEPUMEHTAMM U 3aIMCSIMHU YPABHEHUM XUMUYECKHUX PEAKIINI

ChopMUpOBaHHOCTh YMEHHUS XapaKTepu30BaThb COCTaB W BaKHeHIIWe
CBOMCTBAa BEUIECTB, IPUHAICKAMNX K ONPEIEIEHHBIM KllaccaM |
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIIECTBA, OKCU/IbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/BI, TPOCThIE FPUPHI, CHIUPTHI, (HEHOIIBI, ANTbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIOKHBIE 3(QUPBI, KUPBI, YIJIEBOJbI, AMHUHBL,

AMUHOKHCIIOTBI, OEJIKH)
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CpopMHUpPOBAaHHOCT YMEHHS TPOBOAWTH PACUYETHI O XUMHUYECCKHM
dbopmynaM ¥ ypaBHEHHSIM XMMHYECKHUX PEAKIUi C HMCIOJIb30BAHHEM

(bu3NYECKUX BEJIUYMH:

10.1

MacCChbl (06’BéMa, KOJIMYCCTBA BCIJ_IGCTBa) OpoaAyKTa pCakuuu, €CiIn OOAHO
N3 UCXOAHBIX BCUICCTB AAaHO B BUJC PACTBOpPA C OHpCIICJ'IéHHOﬁ MacCOBOH

JoJIel pacTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET MIPUMECH )

10.2

MaccoBOU WM 00BEMHOMN A0JIM, BEIXOAA TPOAYKTA PEAKLIUU

10.3

TEII0BOTO 3 deKTa peakiuit

10.4

00BEMHBIX OTHOILLIEHUI ra30B

10.5

10 HAXOXKJCHUIO XUMUYECKO# (popMyIbl BemecTa
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Bnanenue cucteMoil 3HaHMI O METOJIaX HAYYHOT'O TMO3HAHUS SIBJICHUM
MIPUPO/IBI, UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax U YMEHHE MPUMEHSATh
OTH 3HAHHUS TIPH DKCIIEPUMEHTAJIBLHOM HCCJICIOBAHMM BEIIECTB U IS
OGT:SICHGHI/I}I XUMHUYCCKUX HBHCHHﬁ, HUMCHOIIIUX MCECTO B Hpnpozle,

HpaKTH‘IGCKOf’I JACATCIIBHOCTH YCJIOBCKA U B HOBCCI[HGBHOﬁ KU3HU

12

ChopMupoBaHHOCTh yMEHHUS TPUMEHSATH (KCIIOJIb30BAaTh) 3HAHHUSA O
COCTaBE W CBOMCTBaxX BEILIECTB ISl ASKCIEPUMEHTAIILHONW MPOBEPKHU
TUIIOT€3 OTHOCUTEIHHO 3aKOHOMEPHOCTEM TMPOTEKAHUSI XUMHUYECKHX
peakuuii M TPOrHO3UPOBAHMSI BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CUCTEMHbIE XUMUYECKUE 3HAHUS Ui OOBACHEHUS U MPOTHO3HPOBAHUS
SIBJICHUHM, WMEIOIIMX E€CTECTBEHHOHAYUYHYIO TPUPOY; ISl TPUHSATHUS

IPaMOTHBIX peIIeHUH IPOoOJIeM B CUTYallUsX, CBI3aHHBIX C XUMHEH

13

ChopMupoBaHHOCTh YMEHHMsI IJIAHUPOBATH M MPOBOJUTH XUMHUYECKUI
OKCIEPUMEHT (MOJYyYeHUE U M3YYCHHE CBOMCTB HEOPTraHWYECKUX U
OpPraHUYECKUX BEIICCTB, KAYECTBCHHBIC PEAKIMU  YIJIEBOJOPOJIOB
pa3IMYHBIX KIACCOB M KHUCIOPOJCOJCPKAIIMX OPraHUYECKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3amaq o pacro3HaBaHUIO
HEOPTaHMYECKUX W OPTaHMYECKUX BEIIECTB) C COOJIOICHHEM IPaBUI
Oe3omacHoro  oOpamieHus C  BemlecTBaMM U JabOpaTOpHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIH HCCIIECOBAHNUS;, TIPEICTABIATh B
pasnuMYHON (GopMe pe3yiabTaThl OIKCICPUMEHTA, AaHAIW3HPOBATh U

OIICHUBATHb UX JOCTOBCPHOCTH

14

ChopMupoOBaHHOCTb YMEHHUS OCYIIECTBIATH IeJIEHANPaBIEHHBIA MOUCK
XUMHUYECKOH HH(OPMAIIUU B pa3IMUHbIX UCTOUHUKAX (HayyHast M y4eOHO-
Hay4Has JUTepaTypa, CpeJICTBa MaccoBOi nHpopManuu, cetb lHTepHeT 1
Jpyrue), KPUTUYECKH aHAIU3UPOBAaTh XUMHUYECKYI0 WH(pOpMAaILHIO,
nepepadbaTbiBaTh €€ M UCIOJIB30BaTh B COOTBETCTBMM C IOCTABJICHHOM

y4eOHOM 3aadeit

15

ChopMHUpOBAaHHOCT, YMEHHSI TPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBAaTh HMH(POPMANIUIO C TIO3UIUN DKOJOTHYECKON O€30MacHOCTH
MOCJIEICTBUIT OBITOBOWM M TMPOW3BOJCTBEHHOW NEATEIHHOCTH YEJIOBEKA,
CBS3aHHOM C TepepabdOTKON BemecTB; CHOPMUPOBAHHOCTh YMEHUI
OCO3HaBaTh  ONACHOCTb  BO3JCHCTBUA HAa  KUBBIE  OpPraHU3MBbI
ONpEeACNEHHBIX BEIIECTB, MOHUMAs CMBICI ITOKa3aTelsl MpenelbHON
JOTTYCTUMOW KOHIIEHTpAIlMU, M TOSCHATh Ha TMPUMEpPax CIOCOObI
YMEHBIIEHUS U TPEAOTBPAIICHUS X BPEAHOTO BO3ICHCTBUS HA OPraHU3M

YCJIOBCKa




HEPEYEHDb DJIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D
o XuMuumn

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

1.1

Crpoenue BemectBa. CoBpeMeHHas MOJENIb CTPOEHMsI aToma. PacmpeneneHue
9JIGKTPOHOB IO SHEpreTHdYeckuM ypoBHsIM. Kiaccudukanus XUMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS PHEPIeTUYECKUX YPOBHEH aToMoB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YKIEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAS

KoH(pUTyparnus aroMa. BaneHTHBIE 3JICKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoandeckoro 3akona .M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB 3JIEMEHTOB M HX COCIUHEHUU IO
MepuojiaM M TpymnaM. 3aKOHOMEPHOCTH B HM3MEHEHMH CBOWCTB IPOCTHIX

BCHICCTB, BOOAOPOJAHBIX COCHHHGHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

1.3

BaneHTHOCTD. SHGKTpOOTpI/IHaTeHBHOCTB. CreneHb OKHCIICHUS
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Buapl xumudeckoit cBs3u (KOBaJeHTHAsl, MOHHAs, METATMYECKAs, BOJOPOIHAs)
Y MEXaHU3MBI €€ o0pa3zoBaHus. MeXMOJEKYIsIpHbIC B3auMo/ieiicTBUs. BemecTra
MOJIEKYJIIPHOTO W HEMOJEKYJSPHOIO CTPOEHHUs. THIBl KPUCTAILNTMYECKUX

pemérok. 3aBUCUMOCTh CBOMCTBA BELLIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKU

1.5

XuMudeckas peakuusi. Knaccudukarmms XUMHYECKUX peakiuit B

HeOpFaHquCKOﬁ n OpraHI/IquKOI\/’I XUMUU. 3aKOH COXPAaHCHUA MACCHI BEIICCTB

1.6

CKOpOCTB peaknuu, €€ 3aBUCHMOCTh OT Ppa3JINYHBIX (l)aKTopOB

1.7

TennoBsie 3P PeKThl XUMHUUECKUX peakiuil. TepMoxuMudyeckue ypaBHEHUs

1.8

OOpatumble peakiuu. XHUMHUYecKoe paBHOBecue. DakTopbl, BIUAIOLIME HA

COCTOsIHUE XUMHUYecKoro pasHoBecus. [Ipunuun Jle [larense

1.9

DnexTponuTuyeckas auccormanus. CuibHble U crnadble dnekTponauTsl. Cpena
BOAHBIX PACTBOPOB BEIIECTB: KHCTAs, HEWUTpanbHas, IenouHas. CTemneHb

Jucconyanyy. Peakiiyuyu HOHHOTO oOMeHa

1.10

I'maponus coneii. Monnoe npousBeneHue Boabl. Bomopoausiii nokasarens (pH)

pacTBopa

CriocoObl BbIpaXKEHUsI KOHLIEHTPAIMK PACTBOPOB: MaccoBasi J10JIs1 pACTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHILeEHTpaius. HachllleHHble ¥ HEHaChIIIEHHbIE

pacTBOpBL, pacTBOpUMOCTh. KpucTamnoruapaTst

1.12

OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiinu. [loBeneHne BemecTB B cpenax C

pa3HbIM 3HaueHueM pH. MeTo bl 351eKTpOHHOTO OamaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACIIIIABOB COJIEH

OCHOBBI HEOPTraHUYECKON XUMHUH

2.1

Knaccudukanus Heopranndeckux coenquHennid. HomMeHkmaTypa HeopraHn4ecKux

BCHIICCTB

22

XHUMHYECKHE CBOMCTBA BAKHEHIIMX META/UIOB (HATPHM, KaJMid, KaJbIIUH,
MarHui, aJlOMUHUH, IIUHK, XPOM, JK€JIe30, MelIb) U HX coeauHeHuil. OOrue

CII0COOBI IIOJIYUCHHA METAJIJIOB

23

XUMHUYECKHUE CBOMCTBA BAXKHEMIIMX HEMETAJUIOB (TaJOreHOB, CEpbI, a3o0Ta,
dochopa, yrmepoma M KpeMHHS) HW  UX  COCAMHEHWHA  (OKCHOB,

KHCIIOPOJICOAEPKALUX KUCIIOT, BOAOPOJHBIX COCUHEHMI)

24

I'eneTnueckas cBs3b HCOPraHUYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K PA3JIMYHBIM

Kj1acCaM

2.5

I/II[CHTI/IQ)I/IKEIL[I/IH HCOPraHUYCCKUX COG,Z[HHCHHﬁ. KauecTtBeHHBIE p€aKuun Ha

HCOPraHM4CCKUEC BCIICCTBA 1 HOHBI

OCHOBBI OPraHMYECKONU XUMHUH

3.1

OCHOBHBIE TMOJIO)KEHHSI TEOPUU XHMHYECKOTO CTPOEHUSI OPraHUYECKUX
coenunennii A.M. bytnepoBa. YriaepoaHblil CKeJleT OpraHUuYeCKOW MOJICKYIIBI.
KpatHocTh XMMHUECKON CBSI3U. S- U P-CBS3U. Sp3-, sp2-, sp-THOpUAM3AINH
opOuTaneii aToMOB yriaepoja. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO

CTpoeHHus MoJeKyIl. I'omomnoru. I'omonoruueckuit psaa. M3omepus u n3omepsl

32

[lonatne o  QyHkumoHanbHOM  rpynme.  OpueHTanuMoHHBIE 3 EKTHI

3aMeCTUTENEN

33

[IpencraBnenue o kiacCUpUKAIMKM OpraHUYecKuX BemlecTB. HomeHkmatypa
OpPraHUYECKHUX COEJUHEHUH (cucTeMaTHyecKkas) W TpUBUAJIbHBIE Ha3BaHUS

BaYKHEHUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPTaHNYCCKUX BCIICCTB

3.4

CBO60,Z[HOpa,Z[I/IKaJ'IBHBII71 MU HOHHBIM MEXaHH3MBI pCaKiunu. Ilonsatue o

Hykieoduie u snexrpoduie. [Ipasuno Mapkosaukosa. [Ipasuio 3aiinea

3.5

AsikaHbl. XMMUYECKUE CBOMCTBA AJKAHOB: TAJIOTEHUPOBAHKE, JETUIAPUPOBAHUE,
TEPMHUYECKOE pA3JI0KEHUE, KPEKUHT, u3oMepu3auus, ropenue. Ilomydyenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IHUKJIOATKAHOB C  MaJIbIM

pa3MepoMm 1ukIiIa. Peakiyu npucoeAMHEHNS U paIuKaIbHOTO 3aMEIICHUS

3.6

AnkeHbl. XUMHUYECKHE CBOMCTBA: peakIMM MPUCOETUHEHHUs (raJOreHUpPOBaHUE,
TUIPUPOBAHUE, TUIPOTraJOTeHUPOBAaHUE, TUIpATallusi), TOPEHUs, OKUCIECHUS WU
nonumepu3anu. [IpoMbinuieHHBIE W Ja0OpaTOpHbIE CIIOCOOBI  MONYYECHUS

AJIKCHOB

3.7

Ankanuensl. XUMHUYECKHE CBOMCTBA alKaJMEHOB: PEAKIHMH MPUCOCTUHEHUS

(rugpupoBaHMe, TajloOreHHUpPOBaHHUE), ropeHus M noiaumepusauuu. [lomyuenue




AJIKaJUCHOB

3.8

AnkyHbl. XMMUYECKHE CBOICTBA: peakLUU MPUCOEAUHEHMS (TaJOreHUpOBaHUE,
THJIPUPOBAHUE, THApATAUs, THAPOTAIOTEHUPOBAHNE) KaK CIIOCO0 TMOIydeHUs
IIOJIMMEPOB M JIPYrUX IIOJIE3HBIX NPOAYKTOB. Peakuuu 3amemenus. I'openue
alleTUJICHA KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOTI'O IUIAMEHU JJIsl CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTUJICHA

3.9

Apenbl. XuMHUYECKHE CBOMCTBa O€H3051a: pPEaKIUH  BIEKTPOPUIHHOTO
3aMEIIEHUs, NPUCOENMHEHUsl (TUIpPUpPOBAHHUE, TaJoOreHupoBaHue). Peakuus
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiiyona. [lomydenwe OeH3ona.
Oco0OeHHOCTH XWMMHYECKHMX CBOMCTB ctupona. llomumepusanus cTHpoIa.

Crioco05b1 TOJIYUCHUA U IIPUMEHCHUC apOMATHYCCKUX YITICBOAOPOI0B

3.10

Crouptel. IlpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHYECKUE CBOMCTBA:
B3aMMOJICHCTBME C  HATpUeM Kak CIoco0  yCTAaHOBJICHHMS  HAJIAYUS
THAPOKCOTPYMINBI, €  TajOreHOBOAOPOJAMH  KaKk  CIOCO0  MOJydeHus
pacTBOpuUTelNiel, BHYTPU- U MEXKMOJCKYIspHas AeruapaTtanus. Peakuus ropeHus.
[Tosrydenne sTaHONa: peakmusl OPOXKCHHS TIIFOKO3bI, THUIApATAIlsS JTUJICHA.
OTUJICHTJIMKOJIb U TJIMIIEPUH KaK MPEACTaBUTENM MPEAETbHBIX MHOTOATOMHBIX

CIIMPTOB

3.11

®enon. XumMHuuyeckue CBOWCTBa (eHoNa (peakuMu C HaTpUeM, THAPOKCHIOM

Hatpus, Opomom). [Tonyuenue dhenona

3.12

Anpaeruapl. XUMUYECKUE CBOICTBA NpPENENbHBIX albJIETHI0B: THAPUPOBAHUE;
KayeCTBEHHbIE pEaKIUU Ha KapOOHWIbHYIO Tpynmny (peakius «cepeOpsHOoro
3epkainay, B3aumoeiicrsue ¢ ruapokcugoM Meau (II). [lomydyenue npenenbHbIX
aIbJIETHJIOB: OKHCJIEHHWE CIHUPTOB, TUApaTals aleTWIeHa. AILIETOH Kak

MpEACTAaBUTECIIb KCTOHOB. OcoOeHHOCTH PCaKI OKUCJIICHUA allCTOHA

3.13

Kap6OHOBBIC KHUCIOTEl. XHMHYECKHE CBOMCTBA MNpEACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX KUCI0T. OCOOEHHOCTH XUMHUUECKUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
HOHy‘lCHI/IC MNpEACIIbHBIX OJHOOCHOBHBIX Kap60HOBBIX KHUCJIIOT. OKHCJICHHUC
AJIKaHOB, AJIKCHOB, NMECPBUYHBIX CIIMPTOB, aJIbACTHUOAOB. Bricmme OpeaACIbHBIC U

HCIIPCACIILHBIC Kap6OHOBLIC KHUCJIOTHBI

3.14

Crnoxuble »pupsl U kupbl. CrnocoObl TMOMYyYEHHUS CIOXKHBIX A(PHUPOB.
OOpatumocth peakiuu sTepuduxanuu. [IpuMeHeHHe CIOXKHBIX A(PHUPOB B
NUIIEBOM M mapproMepHON NPOMBIIIICHHOCTH. JKUpPbI Kak CIOXKHBIE 3(HUPHI
[NIMLIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. XMUMHYECKHE CBOMCTBA JKHUPOB:
TMJIpUPOBaHUE, OKUCIEHUe. [MIponu3, WiIM OMBUIEHHE, JKUPOB Kak CIOCO0
MPOMBIIIJICHHOTO TTOJYYEHHUsS COJIEH BBICHIMX KapOOHOBBIX KHCIOT. MBUTA Kak

COJIM BBICHIHUX Kap60HOBI>IX KHUCJIOT

3.15

XUMHUYECKHE CBOMCTBA IVIIOKO3Bl: PpEaKkLHMH C Y4YaCTUEM CIUPTOBBIX H




JIBJIETUHOM TPYNI M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHue rtoko3bl, eé
3HAa4YeHUE B JKU3HEAEATEIbHOCTU opraHusma. Jlucaxapusl: caxaposa, MalbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHaBIMBAIOLIME Jucaxapuabl. [uaponus
nucaxapunoB. [lonucaxapuael: Kpaxmal, riukoreH. CTpoeHHE MaKpOMOJIEKYII
Kpaxmaja, IJIMKOreHa W 1eiunoso3bl. Pdu3nueckue CBOWCTBAa Kpaxmaia U
LEJUTFNI03bl. XHMMHUYECKHE CBOMCTBAa Kpaxmana: TUApPOJIU3, KadeCTBEHHas
peakiust ¢ MoAoM. XMMUYECKHE CBOMCTBA LEJIIONIO3bI: THAPOIU3, HOIyYEHUE
s¢upoB 1emwmono3sl. I[loHatne 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIEINK)

3.16

AMHHBI. AMHHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIMU C BOJIOHM, KHCIOTaMH,
peakuusi TropeHus. AHWIMH KakK TMpPEICTaBUTEIb apOMaTUYECKUX aMHUHOB.
XUMUYECKUE CBOWCTBA AHWIMHA: B3aMMOJICHCTBHE C KHCIOTaMH, OpOMHOU
BOJOM, okucineHue. llomydyeHne aMHMHOB aJKWIMPOBAHMEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOAHBIX YITICBOAOPOIA0OB

3.17

AMMHOKHUCIIOTEI U O€NKHu. AMHUHOKHCIOTBHI KaK aM(OTEpHbIE OpPTaHHYECKHE
coequHeHUs. OCHOBHBIC aMHHOKHCIIOTHI, OOpasyromiue Oelku. XHUMHUYECKUE
CBOMCTBa OEJIKOB: TMIPOJU3, JACHATYypalvs, KaueCTBEHHbIC (IIBETHBIC) PEAKIIUU

Ha OeJIKu

3.18

CtpoeHue M CTPYKTypa IOJIUMEPOB. 3aBUCHUMOCTH CBOWCTB IOJUMEPOB OT
cTpoeHHs: Moyiekyld. OCHOBHBIE CMOCOOBI TMOJIYY€HHS BBICOKOMOIEKYISIPHBIX
COCIMHEHMI: peakluy MOJMMEepH3aluu U MoJduKoHaeHcanu. Kiaccudukarms

BOJIOKOH

3.19

I/I,I[eHTI/I(I)I/IKaI_[I/IH OpTraHU4YC€CKUX coequHeHui. Pemnienue OKCIICPUMCHTAJIbHBIX

3a1a4 Ha paClIO3HABAHUEC OPTraHUYCCKUX BCHICCTB

3.20

I'eneTnueckas cBA3b MCKAY KJIaCCaMH OPraHUYCCKUX COeIMHEHUI

XUMHUS U )KU3HD

4.1

Xumus B TOBCeTHEBHOW »xu3HH. [IpaBuia Oe3omacHoil pabOTHI C €IKHUMH,

TOpHOYMMHU U TOKCUIHBIMH BCUICCTBAMU, CPEACTBAMU OBLITOBON XMMHUH

4.2

XuMud U 310pOBbe. XUMHUS B MEAUIIUHE. XUMUSA U CEITbCKOE X035UCTBO. XUMUS B
MIPOMBIIIJIEHHOCTH. XUMHUS U SHEPreTUKa: MPHUPOJIHBIN U NOMYyTHBIH HePTSIHOU
raspl, UX COCTaB M ucmosib3oBanue. CoctaB He(TH U e€ nepepadoTka (IpUPOIHbIE

WCTOYHUKH YTIIEBOIOPOIOB)

4.3

XuMHUSLT U DKOJOTUsl. XUMHUYECKOE 3arpsi3HEHUE OKpPYXKAloled Cpenbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, aTMocdepsl, GIopsl U GayHBl OT
XuMHuueckoro 3arpssHeHus. [IpoOiema 0TX0mOB M MOOOYHBIX TMPOIYKTOB.

AJ'IBTCpHaTI/IBHBIe HCTOYHHKHU DHEPIUHU

4.4

O6HII/I6 NpEaACTaBICHUA O IMPOMBINIJICHHBIX crocobax MMOJIYYCHHUSA XHUMHUYCCKHUX




BEUIeCTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHaKa, CEpHOM KucCioThl). UEpHas u
uBerHas  Merawryprus.  CTekiio M CWIMKAaTHas  MPOMBIIUIEHHOCTbD.

[Ipombinennass ~ opranuueckass  xuMusa.  CpIpp€  UIE  OpPraHUYECKOM

MIPOMBIIIICHHOCTH
5 Tunsl pacy€THBIX 33724
51 Pacuérbl Mmacchl BemiecTBa mid 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY
' BELIECTBA, MAaCCe UM 00BbEMY OJJHOTO U3 YUaCTBYIOUINX B PEAKIMH BELIECTB
52 Pacuérs TernoBoro s dexra peakuu
5.3 Pacuérel 00bEMHBIX OTHOIIEHUH Ta30B IPH XUMHUYCCKUX PEAKIIUAIX
54 Pacuérer macchl (00bEMa, KOTMYECTBA BEIIECTBA) TPOJYKTOB PEAKIIHH, €CITU
. OJIHO U3 BEIIECTB JJaHO B M30BITKE (MMEET MPUMECH )
55 Pacuétel MmaccoBoil umu 0OBbEMHON 10JIM BBIXO/1A IPOAYKTA PEAKIIMH OT
. TEOPETUYECKH BO3ZMOKHOTO
Pacuérbl macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OHO
5.6 13 BEILECTB JIaHO B BUJIE PACTBOpPA C OMPEeIEHHON MacCcOBOM Joei
PacTBOPEHHOTO BELIECTBA
57 Pacuérsl ¢ ucnosib30BaHMEM MOHSATUN «MacCOBasi T0JIS», «MOJISIpHAst
' KOHLEHTPALUA», «PaCTBOPUMOCTD)
Haxoxzaenue MonexynspHoi (popMyIsbl OpraHu4ecKoro BEIecTBa 10 ero
5.8 MJIOTHOCTH ¥ MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €0 COCTaB, WU TIO

MIPOYKTaM CTOPaHHUS




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumus, 10 kimace/ C.A.Ily3akoB , H.B.MommHuHa, yriyOieHHbIN YPOBEHb

AknnonepHoe oomiectBo  «M3matenbcTBo «IIpocBerieHuey

» Xumus, 11 kmace/ C.A.Ily3akoB , H.B.MommHuHa, yriyOieHHbIN YPOBEHb

AxnnonepHoe oo0miectBo  «M3matenscTBo «IIpocBerieHuey

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU

HUHTEPHET

1. Enunbie oOpa3oBaTenbHble pecypchl ¢ caidta www. school-

coolection.edu.ru (eAMHON KOJUIEKIIMK 00pa30BATEIbHBIX PECYPCOB)

CD «Heoprannueckast XuMush», U3J1aT€IbCTBO «Y YUTENb)

CD «OpraHuueckasi XuMUs», U3JATEIbCTBO «Y YUTEIbY

CD «OO06mas Xxumus», U3J1aTeIbCTBO «Y YUTEIIbY

CD «XuMus 371€MEHTOBY, N3JIaTCILCTBO «Y UUTCIIbY

Xumus. Ilpocsemenne «Heopranmyeckas xumusi»,. 8 kmacc. (Ha 2-X

JTUCKAX )

7. Xumus (8-11 knacc). BuptyansHas nabopatopus (yueOHOE SJEKTPOHHOE
U3JIaHUE)

8. CD «Xumus 8-11 xnaccy, bubnnoreka 3J1eKTPOHHBIX HATJISTHBIX TIOCOOUH.

9. CD Camoyuutens «Xumus aisa Bcex» (8-11 kmace)

10.  CD «Xwumus B mikosie. MUHEpaIbHbIE BEMIECTBA», JIIEKTPOHHBIE TECTHI.

11. CD «Xumus 8 kimacc», dJIEKTpoHHOE YyueOHoe wu3manue J[lpoda,

MyJibTUMEnntHOE npuiioxkeHue Kk YMK «Xumus 8 knace»

12 CD «TpeHaxep 1O XWUMHH, TECThl Uil TMOJITOTOBKH K

JK3aMeHam», 2 IIT. http://www.chem-

astu.ru/chair/study/genchem/index.html

http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/

http://www.prosv.ru/ebooks/Gara_Uroki-

himii_8kl/index.html http://chem-

inf.narod.ru/inorg/element.html
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