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HOACHUTEJIbBHAS 3AIINCKA

Paboyas mporpamMmMa mo XMMWUM Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHUs
pazpaboTaHa Ha OoCHOBe deaepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoii denepanmuy, TpeOOBaHUI K pe3ysibTaraM OCBOCHHS
benepanbHoi oOpazoBarenbHOR POrpamMMbl CpEHETO o0mero
oopazoBanus(DOIT COO), npeacraBiacHHbIX B DeAcpaJbHOM TOCYIaPCTBEHHOM
oOpazoBarenbHoM ctangapre COO, ¢ yuérom KoHuennuu npenoaaBaHus
y4eOHOro mpeaMera «XuMHs» B 00pa3oBaTeNbHBIX OpraHuM3almsx PoccHiicKon
denepanmy, pealM3yOIIMX OCHOBHBIE 00pA30BaTENIbHBIE MPOrPAMMBL, U
OCHOBHBIX TIOJIOKEHMH «CTparerud pa3BUTHSL BOCIHTaHUS B PocchiicKoi
Oenepaunn Ha nepuoa a0 2025 roma» (Pacnopstkenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMUsT Ha YPOBHE YIIIYONEHHOTO M3YUYEHHS 3aHMMACT BAXKHOE MECTO B
CUCTEME €CTECTBCHHO-HAy4HOro oOpasoBanust yuammxcs 10-11  kmaccos.
HM3yueHne mnpeaMmera, peam3yeMoe B YCIOBHAX U PepeHIMPOBAHHOIO,
npounbHOro 0oO0y4YeHuWs, MNPU3BAHO 00ecneunTh OO0mEOOPA30BATENBHYIO |
OOLIEKYJBTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IOKOJIBI, HEOOXOAMMYIO  JUIs
ajanTanuu uX K OBICTPO MEHSIOLIMMCS YCIIOBUSM >KA3HH B COLMYME, A TAKXKE AJIs
OPOAODKEHUS OOYyYEHMs B OpPraHu3auusx NMpo@ecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSL SIBIISIETCS OJHON W3 MPUOPUTETHBIX JUCLMIIIIUH.

B nporpamme mno XuMUM Ha3HAYCHHE MpeaMeTa «XUMHs» MOJIy4acT
NOAPOOHYKD  MHTEPIPETAlMIO B COOTBETCTBMM C  OCHOBOMOJATAKOLUIAMHA
nosiokeHusiMu GI'OC COO o B3auMOOOYCJIOBJIICHHOCTH WEJEH, COAEpXKaHUS,
pe3yabTaTOB OOy4YeHHMs M TPeOOBAHWH K YPOBHIO TMOATOTOBKHM BBITYCKHUKOB.
CBHIETENBCTBOM TOMY SIBJISIFOTCSL CJECAYIOLIME BBIMOIHIEMBIE MPOTPAMMON 10
XUMHH QPyHKIAN:

e WH(OPMALMOHHO-METOIMYECKAs, peanu3anuss KOTOpoil olecneunBaeT
NOJyUYEHUE TPEICTABICHHUS O UENIX, COACP)KaHWMM, OOWIE cTpareruu
00y4YeHus, BOCIIMTAHUS U PA3BUTHs O0YUAIOIIMXCS CPEACTBAMH MPEAMETA,
M3y4aeMOro B paMKaxX KOHKPETHOrO poduis;

e OPraHM3aLMOHHO-TUIAHUPYIOLIAs, KOTOpast npelyCMaTpuBacT
ONpPEACTICHUE. TMPUHIUIOB CTPYKTYPHPOBAHMS M MOCIEAOBATEIBHOCTH
U3yYCHUs Y4YeOHOTrO MarepHasa, KOJIMYECTBEHHBIX W KAUYECTBEHHBIX €rO
XapaKTEPUCTHK, MOAXOA0B K (POPMUPOBAHUIO COJNEP)KATEIBHON OCHOBBI
KOHTPOJII M OLEHKM OOpa30BaTENIbHBIX JOCTHMIKEHHI OOyYarommxcs B
paMKax HWTOTOBOM arrectauuu B (OpME E€AUMHOTO TOCYAApCTBEHHOTO
3K3aMEHA 10 XUMUHU.

[Tporpamma i yrinyOnéHHOTO U3yUYECHUS XUMHUH:



e YCTAHABIIMBACT WHBAPMAHTHOE MPEAMETHOE COJEP)KAHUE, 00SA3aTEIBHOE
JUIS W3YYEHWS] B paMKax OTHCNBbHBIX NPOQUICH, MNpeaycMaTpuBacT
pacrpencneHue W CTPYKTYPUPOBAHHE €ro Mo Kilaccam, OCHOBHBIM
COJIEPKATENIBHBIM JIMHUSIM/pa3aciiaM Kypca,

e JAET MPUMEPHOE PACHPEACIICHUE YUYEOHOr0 BPEMEHH, PEKOMEHyEMOIO
JUTS U3YYECHHS OTACTBbHBIX TEM;

e TMpemIaracT MNPUMEPHYI MOCJIEA0BATENBHOCTh W3YYECHUS Y4EOHOIO
Marepuana ¢ y4éTOM JIOTHUKH MOCTPOEHUS Kypca, BHYTPUNPEAMETHBIX W
MEKITPEAMETHBIX CBA3EH,

e JAET METOAMYECKYIO MHTEPIPETALMIO LENEH U 3a/1a4 U3YUYCHHS MTPEAMETA
Ha YyIIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpemHero o0uiero 00pa3oBaHMs, COACPNKATEIBHOW XapaKTEPUCTUKU
TUIAHUPYEMBIX ~ PE3YJbTATOB OCBOCHUST OCHOBHOW 00pa30BaTEeNbHOM
POTrPaMMBbI CPEIAHETO o0mero oOpazoBaHus (JINYHOCTHBIX,
METANPEAMETHBIX, MPEAMETHBIX), 4 TAKXKE C YYETOM OCHOBHBIX BHOB
y4eOHO-MTO3HABATENBHBIX ~ ACHCTBHI  0OydYaroIIerocs MO  OCBOCHHUIO
COJIEPKaHUs TPEIMETA.

[To BceM Ha3BaHHBIM MO3WLMSAM B MPOrpaMMe MO XUMHH MPEAyCMOTPEHA
NPEEMCTBEHHOCT C OOYYEHMEM XWUMUM Ha YPOBHE OCHOBHOIO OOWLIETO
oOpazoBaHus. 3a MpeaenaMl YCTAaHOBJICHHOH MporpaMmMoil 1o  XUMHH
00s13aTeNbHON (MHBAPUAHTHOM) COCTaBIISIOIIEH COAEp)KaHUs YUeOHOro mpeamera
«XUMHSD» OCTAéTCS BO3MOXKHOCTH BBIOOpA €ro BapUATUBHON COCTABIISOLICH,
KOTOpasi JOJKHA OMPENCHAThCS B COOTBETCTBHM C HAMPABICHHEM KOHKPETHOTO
npouns o0yueHusl.

B coorBercTBHM ¢ KOHUENTyalbHbIMM mnonokeHusmu OI'OC COO o
HA3HAYCHUHA NOPEIMETOB 0a30BOr0 W yriayOJEHHOTO YPOBHEH B CHUCTEME
muphepeHIMpoBaHHOrO OOYUYEHUsI HAa YPOBHE CPEIHEro oOIero 0o0pa3oBaHUs
XUMHS HA YPOBHE YIIIyONEHHONO W3YyYECHWsI HANPABICH HA Peau3aluio
OPEEMCTBEHHOCTH € MOCIECAYIOIIAM  3TalOM  TMOJIYYCHHS  XHUMHYECKOTO
oOpa3oBaHMs B paMKaxX W3YYEHHs CHCHHATBHBIX E€CTECTBCHHO-HAYYHBIX U
XUMHUYECKHAX JUCUUIUIMH B By3aX W OPraHU3alMsIX CPEIHETO MPOPECCHOHATBHOIO
oOpazoBanus. B 3TOW CBs3M M3y4YeHHE NpeaMeTa «XUMUsS» OPHUECHTUPOBAHO
OPEUMYIICCTBEHHO HAa pacllMpeHue W YIIyOJNeHWE TEOPETUYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMUXCS, BEIOPABIIMX OMPEACIEHHBIA MPOo(uIb
00y4YeHUs1, B TOM YHUCIIE C IEPCIIEKTHBON MOCIEAYOUIETO TOIYYEHUS! XUMHAYECKOTO
oOpa3oBaHMs B OpraHu3anusx npodeccuoHaabHoro oopasosanus. Hapsay ¢ atum,
B cBete TpedoBanuiit ®I'OC COO K mnnaHUpyeMbIM Pe3yibTaraM OCBOCHUS
(denepanbHoil  00pa30BaTEILHONH MPOTPAMMBbl  CPEAHEr0 O00ILIEro 00pa30BaHUs
U3YUYCHUE TMpeAMETa «XUMUS» OPUEHTHPOBAHO TAKXKE HA PEUICHHE 3aaad



BOCIIUTAHHS W COLMAIBHOIO PA3BUTHs OOydarommxcs, Ha (pOPMHPOBAHUE Yy HHMX
OOLICHHTEINIEKTYAIBHBIX YMEHUH, YMEHHNA palMOHATIM3alMu y4eOHOro Tpyaa W
O00OOIIEHHBIX  CMOCOOOB  JEATEIBLHOCTH, HWMEIOMIMX  MEXIUCHUITIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBIIOMMMA TTPEAMETA « XUMHUS» HA YPOBHE YIrIyOJIEHHOTO M3yUYCHUs
ABIIAOTCA  YyOUIyOnéHHbIE Kypcbl — «OpraHmueckas xumus» M «OOmas u
HEOpraHuyeckas XxuMmus». [Ipu onpeaeneHny nmoaxon0B K 0T00py U CTPYKTYPHOM
OpPraHM3alliA COACPKAHMS 3TUX KYPCOB B MPOrpaMMme IO XWMHU 32 OCHOBY
npuHAThl nonoxkeHuss ®I'OC COO o pazmuumsx 0a30BOro M yriayOJIEHHOTO
YPOBHEHN U3YUECHUS MIPEIMETA.

OcHOoBy coaepxxaHust KypcoB «Opranudeckas xumusy u «OOmas u
HEOPraHWYECKass XUMUS» COCTABISET COBOKYNHOCTh NPEAMETHBIX 3HAHUU W
YMEHHHA, OTHOCAIMXCA K 0a30BOMY YPOBHIO M3YYCHHs MPEAMETA. ITa CHCTEMA
3HAHWHA TOJy4aeT ONPEACNEHHOE TEOPETHUECKOE JOMOJHEHHWE, MO3BOJISIOLICE
OCO3HAHHO OCBOMTH  CYIIECTBEHHO OOnblmiA  00BEM  (PAKTOJIOTHUYECKOTO
marepuana. Tak, Ha yriayOJIEHHOM YPOBHE W3YyYCHHs NpeaMera oOecnedeHa
BO3MOKHOCTb 3HAQUMTEJIBHOTO YBEIMYEHUs O0BEMA 3HAHUH O XUMHUYECKHX
AJIEMEHTAaX W CBOMCTBAX MX COCAMHECHHMI HA OCHOBE PACIIMPEHMS W YIIIyOJCHUs
NPEICTABICHANA O CTPOEHUM BELICCTBA, XMMHYECKOH CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAHUST PEAKLIMA, PACCMATPUBAEMBIX C TOUYKH 3PEHHSI XUMUYECKONH KHUHETUKA
U TEpMOAMHAMUKHU. M3ydeHHe MNEpUOIMUYECKOro 3akoHa W [lepuoanyeckoi
CUCTEMBl ~ XHMHYECKMX  D3JIEMEHTOB  0a3upyercss  HAa  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPEACTABICHUSAX O CTPOCHUM aTOMA. XUMHYECKas CBS3b
OOBSCHSIETCS ¢ TOUKHM 3PCHUSI SHEPTETUUECKUX U3MEHECHUH Mpu €€ 00pa3oBaHUH U
Pa3PYLICHUHU, A TAKXKE C TOUKW 3PCHHSI MEXAHHU3MOB €€ oOpazoBanus. M3yueHue
TUNOB  pEaKkuuid  JOMOJHSETCS  (POPMUPOBAHMEM  MPEACTaBICHH 00
ANEKTPOXUMUYECKUX MPOLECCAX U HEKTPOIN3E PACIUIABOB U PACTBOPOB BEIICCTB.
B kypce opraHmyeckoil XMMHM MPH PACCMOTPEHHH PEAKIMOHHON CIIOCOOHOCTH
COCIMHEHMH yaenseTcss 0co00e BHUMAHUE BOMpocaM 00 AJIEKTPOHHBIX 3 (PeKTax,
O B3aIMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MAaX PEAKLIMIA.

Oco0oe 3HayeHWE UMMEET TO, YTO HA COACPNKAHME KypPCOB XWUMHUHU
yriayOJIEHHOTO YPOBHS U3YUYCHHS IJIsl KJIACCOB OMPEAETIEHHOTO NPO(us (TTaBHBIM
o0pa3oM Ha WX CTPYKTYpy MW XapakTep JONOJHCHHH K OOWEd CHCTeMe
NPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIMSHHE CMEXHBIC TPEAMETHL. TaK, HampuMep,
B COJICPKaHUM MPEAMETA JIJIsl KJIACCOB XUMUKO-(PU3nyeckoro npoduiis 00ab110e
3HAUeHUEe OyIyT UMETH 3JEMEHTHl YU4eOHOro Marepuaia no oduiei xumun. [Ipu
W3YYCHUU MPEAMETa B JAHHOM CIIydyae akKLEeHT OyIeT caenaH Ha OOUIHOCTh
METOJIOB MO3HAHHUS, OOIIHOCTh 3AKOHOB U TEOPU B XMMUU U B (PU3UKE. AaTOMHO-
MOJIEKYJISIPHAsE T€OpUs (MOJEKYJIpHAas TEOpusi B (PM3HMKE), 3aKOHBI COXPAHCHUS



MacCel M JHEPIUM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHUH BELLECTB U APYTOE.

B TO e BpeMs B COACpKaHUM IpeaMera Ui KJIaCCOB  XHUMMKO-
Oounonornueckoro npoduis OOMbIINKA yACTbHBIA Bec OyJET MMETh OpraHuvecKas
xuMus. B 3TOM  ciiydae  OpemoCTaBisSETCS  BO3MOXKHOCTh At Oojiee
OOCTOATENBPHOIO  PACCMOTPEHHS XMMHYECKOM  OpraHu3anuu  KIETKH  Kak
OMOJIOTMYECKOH CUCTEMBI, B COCTaB KOTOPOM BXOASAT, K NPUMEPY, TaKHE
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIMOUABI, OCNKH, YIJIEBOMbI, HYKICHHOBBIE
KUCJIOTEl W apyrue. IIpy 5TOM 3HaHUA O COCTaBE M CBOWCTBAX MNpPEACTaBUTEIEN
OCHOBHBIX KJIACCOB OPraHWYECKUX BELIECTB CIIYKAT OCHOBOW UId HM3YYEeHUs
CYLIHOCTH POLECCOB (POTOCHHTE3A, ABIXAHHUS, TUIICBAPEHUSI.

B mnmane QopMupoBaHMST OCHOB HAy4YHOIO MHPOBO33PCHHUS, OCBOCHHS
OOLICHAYYHBIX METOI0B MTO3HAHUS U OMbITA MPAKTUYECKOrO MPUMEHEHUS HAYYHBIX
3HAHWHA K3Yy4YCHHE MpeAMeTa «XUMHUs» Ha yrayOlnEHHOM YpPOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SX C YYEOHBIMM NPEAMETaMH, BXOAAIIMMU B COCTaB
npeaMETHBIX oOnactell «ECTeCTBEHHO-HAYUHBIE TPEeAMETh», «MaTtemaruka wu
uH(popMmaTuka» 1 «PycCcKuil A3bIK U IMTEPATyPay.

[Ipn wu3yueHuM y4yeOHOro mnpeaMeTa «XuUMHUs» Ha YriyOJIIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CPeAHEro oOmero oopazoBanus (Ha 0a30BOM
YPOBHE), 3aJa4eii MEPBOCTENCHHON 3HAUMMOCTH SIBISIETCS (POPMHPOBAHUE OCHOB
HAyKM XHMHM KaKk OONacTH COBPEMEHHOIO ECTECTBO3HAHMS, MPAKTUYECCKON
NEATENIBHOCTH Y€JIOBEKA U OJTHOI0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHL. Permenue
ATOW 3amaud Ha yrayOJnEHHOM YpPOBHE WM3YyYEHUS NPEIMETa NPEAnosaract
pean3annio TakuX LEEi, Kak:

o (opMHpoBaHKME TPEACTABICHUI: O MATCPUATILHOM €JWHCTBE MHPA,
3aKOHOMEPHOCTAX W NTO3HABAEMOCTH SIBJIEHUIA NPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAyK W €€ BeAylled pom B 0O0ECHEUYECHUHU
YCTOHYMBOTO  Pa3BUTHsS  YEJIOBEUYECTBA. B  PEIICHMM  MpoOsieM
AKOJIOTHYECKOM, SHEPreTUUECKON M MUIIEBON O€30NaCHOCTH, B PA3BUTHH
MEIVLUHBL, CO3JaHUN HOBBIX MAaTEPHUAIIOB, HOBBIX UCTOYHUKOB SHEPIUH, B
00ECNEUYCHNN PAMOHATIBHOTO TPUPOJIONONB30BAHUS, B (POPMUPOBAHUHU
MUPOBO33PEHUST M OOILIEH KyJIBTYpbl YEJIOBEKA, a4 TAKXKE SKOJIOTMYECKH
00OCHOBaHHOIO OTHOLIEHMS K CBOEMY 3[0POBBIO U MPUPOJHON CPENE;

e OCBOCHHME CHCTEMBl 3HaHWi, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBJISIFOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUPA: (PYHIAMEHTATbHBIX
IIOHATUH, 3aKOHOB W TEOPHUA XWUMHUH, COBPEMEHHBIX MPEACTABICHHH O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHIAX — AarOMHOM, WOHHO-
MOJIEKYJIAPHOM,  HAaAMOJIEKYJIAPHOM, O  TEPMOAMHAMUYECKHMX U
KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMWYECKMX peakLuid, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMAaX, 00 00mmx
HayYHBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOACTBA;

(hopMHUpPOBAHUE y o0y4arommxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMWYECKMX 3HAHWA A1 OOBIACHCHUS
KJIFOUEBBIX MACH W MPOOJIEM COBPEMEHHOH XWUMUM, sl OOBSICHEHUS W
[IPOTHO3UPOBAHUS SIBICHUH, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO PELICHUsI MPOOJIEM, CBA3aHHBIX C XUMUEHN, TPOTHO3UPOBAHHS,
aHaJIM3a U OLICHKHU C O3ULMI 3KOJOTHYECKON OE30MaCHOCTH TOCIEACTBHAN
OBITOBOM M MPOWU3BOJCTBEHHOW ACATEILHOCTA YEJIOBEKA, CBI3aHHOH C
XUMHYECKAM  TPOU3BOJACTBOM, HCIOJB30BAHUEM W MEPepadOTKOM
BEILIECTB;

yriayOJIeHHe  TPEACTaBICHWA O  HAyYHbIX  METOJaX  MO3HAHWS,
HEOOXOMUMBIX Uil MPUOOPETCHHS YMEHWW OPHEHTUPOBATHCS B MUPE
BEUICCTB W OOBSCHEHUS XUMHUYECKHX SBJICHUI, MMEIOLUIMX MECTO B
IPUPOJIE, B MMPAKTHYECKON IEATEIIBHOCTH U MOBCEAHEBHON JKU3HMU.

B mnnaHe peanu3aluu TEPBOOYEPEAHBIX BOCIUTATENBLHBIX M Pa3BUBAIOLINX
(GyHKIMI LENOCTHOM CUCTEMBI CpeAHEro o0uero oOpa3oBaHus MPU M3YyYEHUU
npeaMera  «XuMmus» Ha  yriayOJEHHOM  YPOBHE OCOOYIO  aKTyalbHOCTb
NpUOOPETAIOT TAKKE LIETH U 3a]1a4H, KaK:

BOCNUTAHUE YOESKIEHHOCTH B TO3HABACMOCTU SBJICHHA MPUPOJIBI,
YBAXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETUUYECKUX U
NPUKJIAJAHBIX MCCICIOBAHUNA B XUMHH, (POPMUPOBAHHE MUPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH,

pa3BUTHEC MOTHBAIMM K OOYYEHWIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CAaMOBOCIIMTAHWKD  HA  OCHOBE  YCBOCHHUS
00LIEYETOBEUECKUX IEHHOCTEH;

Pa3BUTUE TTO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKHUX
cnocoOHocTel oOyvaronmxcs, (OPMUPOBAHUE Y HUX CO3HATEIBHOTO
OTHOUIEHUS K CamMOOOPa30BaHUIO W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIJIOBHIO YCHEMIHONW MPo(ecCHOHaTbHOM U 0OIIECTBEHHON NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOUICHUSI K CBOEMY 3J0POBbK0O M TOTPEOHOCTH B
3I0POBOM 00Pa3e KU3HU,

(OpPMHUPOBAHUE YMEHWM M HABBIKOB Pa3yMHOTO MPUPOAOIOJIB30BAHUS,
Pa3BUTHE SKOJIOTUYECKON KYJIbTYPbI, TPUOOPETEHHUE OMbITA OOIIECTBEHHO -
MOJIE3HON DKOJIOTUYECKOM IEATEIIBHOCTH.

OO01ee 4ncno 4acoB, MPEAYCMOTPEHHBIX ISl M3YYEHUS] XUMUW HA YIITyOJIE€HHOM
YPOBHE cpeaHero olmiero oopasoBaHusi, cocrapisier 204 dacoB: B 10 knacce —
102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HEZENIO).



COJAEPKAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKAS XUMUS

Teoperuveckne 0CHOBBI OPraHUYECKOIi XUMHH.

[IpeaMeTr ¥©  3HAQUEHWE OPraHMYECKOH  XWMHM, TMPEACTABICHUE O
MHOT000Pa31K OPraHuYeCKUX COCTMHEHMIA.

ONEKTPOHHOE CTPOCHUE AaTOMa YIJepoAa: OCHOBHOE W BO30YKIEHHOE
COCTOsIHMSI. BaneHTHBIE BO3MOXKHOCTM aroMma yriaepoja. XUMHUYecKas CBs3b B
OPraHMYECKUX COCAMHEHMSIX. Tumbl TUOpUAM3AUMM aTOMHBIX  OpOuTasici
yraepojaa. Mexanu3mbl 00pa30BaHUs KOBAJICHTHOH CBsi3U (OOMEHHBIA U JJOHOPHO-
aKUenTopHbI). THIbl TEpEeKphIBaHWs ATOMHBIX OpOWTANE, ©- W T-CBS3M.
OpnuHapHasi, JBOWHAs W TpoWHas CBs3b. CHOCOOBI pa3peiBa CBA3CH B MOJEKYJIax
opraHu4eckux BeilecTB. [loHsTHE O CBOOOJHOM pamukaie, Hykieopuie u
3neKTpoduie.

Teopuss CTpOEHMsT OpraHMyeckux coeauHeHuii A.M. byrnepoa w
COBPEMEHHBIC MPEACTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHHUE TCOPHH CTPOCHUS
OPraHWYECKUX COENMHCHUH. MOJIEKYIsIpHbIE W CTPYKTYPHBIE  (POPMYJIBL.
CTpykTypHble (OpPMYJBI PA3JIMYHBIX BUJAOB. PA3BEPHYTas, COKpaIEHHAS,
ckeneTtHas. M3omepus. Buapl WM30MEPHHM: CTPYKTYpHAs, HPOCTPAHCTBECHHAS.
OnekTpoHHBIE 3(PPEKTH B MOJIECKYIaX OPraHUYECCKUX COCAUHEHHUI (MHAYKTHUBHBINA
¥ ME30MEPHBINA 3PPEKTHI).

[IpencraBnenre O KiacCu(pMKAUMKM OPraHUYeCKUX BewlecTB. [loHsTHE ©
(¢yHKIMOHANBHOH rpymme. ['omonorus. ['oMmonorndeckue psaapl. Cucremarnyeckas
HOMEHKJIarypa oprannueckux coenuHeHuidi (IUPAC) m TpuBManbHBIE Ha3BaHWUs
OTHEJBHBIX IIPEACTABUTEIIEN.

OcoOeHHOCTH W Kjaccu(uKals OpraHudeckux peaknuid. OKHCIUTEIbHO-
BOCCTAHOBUTEIIBHBIE PEAKIIMN B OPTAHUYECKON XUMUH.

OKCIEPUMEHTATIBHBIE METOJBl M3YUYEHHs] BEHICCTB M WX MPEBPAICHUHN:
O3HAKOMJICHME C oOpa3luamMu OPraHWYECKWX BEUICCTB M MAaTCpUAIIAMH HA WX
OCHOBE, ONBITBI MO NPEBPALICHHID OPraHMYECKUX BEIICCTB NP HArpeBaHUH
(miaByieHue, OOYIJIMBAHUE W TOPEHME), KOHCTPYMPOBAHUE MOJENECH MOJIEKYI
OPraHAYECKUX BEILECTB.

Yriaesoaopoasl.

Anxkanbl. ['oMonornyeckuii psa ankaHoB, o0wmas Gopmysia, HOMEHKIATypa U
M30MepHUsl. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKY) AJIKaHOB, Sp-
ruOpuan3anrs aTOMHBIX OpPOWTAJICH Yriepoaa, G-CBA3b. DU3NYECKUE CBOKCTBA
AJIKAHOB.



XUMUYECKUE CBOWCTBA AIKAHOB. PEAKUMW 3aMELICHMS, W30MEPHU3aLNH,
JNETUAPUPOBAHNUS, IMKIN3ALWHY, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBienue o
MEXAHU3ME PEAKIMH PAIMKATIBHOTO 3aMEILEHUSI.

Haxoxnaenne B npupoae. CiocoObl NOMYyUYEHUS U MPUMEHEHUE AJTKAHOB.

[uknoankanbl. O0mas Gopmysia, HOMEHKIATypa u uzomepus. OCOOCHHOCTH
CTPOCHMSI M XMMHYECKMX CBOMCTB MaJlbIX (LMKJIONPONAH, LHKIOOyTaH) W
OOBIUHBIX (LMKJIOMEHTAaH, [HUKIOIEKCaH) LUKIOATIKAHOB. CrocoObl MONMyYECHUS W
NPUMEHEHUE [IUKI0ATKAHOB.

AnkeHsl. ["'omonorndeckuii psia ajakeHoB, oOmas (popmysia, HOMEHKIIATYpA.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AIKEHOB, Sp*-
ruOpuan3anms aTOMHBIX OpOWTalIel yrimepojaa, o- W m-CBsi3u. CTPyKTypHas u
reoMeTpuyeckas (LHMC-TpaHc-) u30oMepus. DOU3NUYECKUME CBOWCTBA AJIKEHOB.
XAMUYECKUE CBOWCTBA: PEAKUMU TPHUCOCAWHCHUS, 3aMEUICHHUS B (-TIOJIOKCHHE
OpU JBOMHON CBs3M, NMOJUMEPH3ALMH KU OKUCIcHHS. [IpaBmio MapkOBHMKOBA.
KauecTBeHHBIE PeakK Ha ABOHHYIO CBsA3b. COCOOBI MOMYUYEHUS! U TPUMEHEHUE
AJIKCHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONMPSHKEHHBIE, N30JIMPOBAHHBIE,
kymyauposaniieie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS M XUMUYECKUX CBOWCTB
CONMPsKEHHBIX  aueHoB, 1,2- w1 4-npucoenunenne.  [lonmmepusanus
COMPSKEHHBIX AUEHOB. CrOCOOBI MOyUYEHUS U IPUMEHEHUE AlTKAaIUEHOB.

Anxunbl. ["'oMojornueckuii psig ankuHoB, o01Ias Gopmysa, HOMEHKIATypa U
U30MEPHS. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJICKYJ aJKHWHOB, Sp-
ruOpuan3anms aTOMHBIX opOuTaneil yriepoaa. OU3NUYECKUE CBOICTBA AJIKMHOB.
XAMUYECKME  CBOKMCTBA:  PEAKUMM  NPUCOCAWHCHUS,  JUMEPU3ALMKA U
TPUMEPHU3ALMH, OKACICHHS. KUCIOTHBIE CBOWCTBA AJIKWHOB, HMEIOIIAX KOHLEBYHO
TPOHHYIO CBsA3b. KaueCTBEHHBIE peakMi Ha TPOMHYIO CBsI3b. CIOCOOBI MOMTYyUEHUS
U PUMEHEHUE AJIKUHOB.

ApoMaTuyeCcKue YraeBOAOPOAbl (apeHbl). ['OMOJIOrMYECKUid P ApEHOB,
oOuiast popMyJia, HOMEHKIIATypa W U30MEPHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHE MOJEKYJIbl OcH30Ma. DU3NYECKUE CBONCTBA apeHOB. XHUMHUYECKHE
CBOICTBA OEH30J1a M €r0 TOMOJIOTOB. PEAKIMU 3aMEIIEHHs B OEH30JIbHOM KOJIBbLIE U
YIJIEBOJOPOAHOM PaJMKAIE, PEAKIUN NPUCOCIAUHEHUS, OKHCIICHUE TOMOJIOIOB
OocHzona. IlpeacrapieHre 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJIBLIE HA MPUMEPE AJTKWIBHBIX PAIMKATIOB, KapOOKCUIIBHOM,
TMIPOKCHJIBHOM, aMWHO- W HUTPOTPYIIIBI, aTOMOB TaJOreHOB. OCOOEHHOCTH
XUMHYECKHAX CBOMCTB cTpona. [lomumepusanus crupona. CrocoObl NOMyYEHUs U
NPUMEHEHUE aPOMATHYECKHAX YIIIEBOAOPOIOB.

[Tpupoansiii ra3. [lonytHele HeTaHBIE Ta3bl. HepTh 1 €€ mpoucxokacHUe.
KameHHbI#l yrosib 1 MpoayKThl €ro nepepadoTku. CrnocoOsl nepepadboTku HEPTH:



NEPETOHKA, KPEKUHT (TEPMUYECKHIA, KaTaTUTUYECKH), pU(OPMUHT, MHPOJIU3.
[TpoaykTel nepepaboOTKK HEPTH, UX TPUMEHEHUE B MPOMBILUICHHOCTH U B OBITY.

['eHeTHUECKAS CBSA3b MEXKIY PA3IMYHBIMA KJTACCAMU YTIIEBOAOPOIOB.

ONEKTPOHHOE CTPOCHUE TAIOTEHIPOM3BOAHBIX YIJIEBOAOPOIOB. Peakumu
3aMCIICHUS TalOT€HA HA THAPOKCOTPYMNY, HUTPOTPYIIY, LHAHOTPYMIY,
amMuHorpynmy. JleiicTBre Ha TrajloreHnpOM3BOAHBIE BOJHOTO W CHOUPTOBOIO
pacTBopa wEnoun. B3auMOAEHCTBUE TUTaOTCHATKAHOB C MAarHUEM W LIHHKOM.
[Tonsite 0 METAJITIOOPraHUuYECKUX COCTUHEHMSIX. Hcnonb3oBanne
TATOTEHIPOM3BOJHBIX  YITIEBOJAOPOAOB B OBITY, TEXHUKE M TPH CUHTE3E
OPraHAYECKUX BEILECTB.

OKCINIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
U3y4YCHHE (PU3MYECKUX CBOMCTB YITEBOAOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
PEAKIMiA YIIIEBOAOPOIOB PA3IMYHBIX KJACCOB (0OeCIBEUMBAHUE OPOMHOM WU
WOJIHOM BOJBI, pacTBOpa IMEpPMAaHTaHaTa Kajius, B3aUMOJCHCTBUE allETUIICHA C
aMMHUaYHbIM pacTBOpoM oOkcuaa cepedpa(l)), kadecTBEHHOE OOHAPYKEHUE
yIIepoAa M BOJOPOJA B OPraHMYECKMX BEIIECTBAX, MOJYYCHHE OSTWICHA W
U3YYECHUE €r0 CBOMCTB, O3HAKOMJICHUE C KoJUleKuusMu «HepTte» m «Yronby», C
oOpa3iaMM  TJIACTMAcC, KaydyyKOB W PE3WHbI, MOJICIMPOBAHUE MOJIEKYJ
YIJIEBOIOPOAOB U TaJIOT€HNPOU3BOAHBIX YTIIEBOIOPOAOB.

Kucnaopoacoaep:xkamme opranndeckne coeANHEHUSL.

[IpenenvHble OAHOATOMHBIE COUPTHL. CTPOECHUE MOJIEKYJN (HA MPUMEPE
METaHOJAa W 3TaHoja). ['omosornueckuii psa, oOmas Qopmynia, H30MeEpus,
HOMEHKJIaTypa W  kjaccupukanus. Dusznueckne CBOHCTBA  MPEICIIbHBIX
OJTHOATOMHBIX CIHPTOB. BOAOpPOIHBIE CBA3M MEXKAY MOJEKYJIaMU CIUPTOB.
XWMUYECKUE CBOMCTBA: PEAKUMW 3aMEUICHUS, JACTHApaTallid, OKHUCIICHHUS,
B3aMMOJCHCTBME C  OPraHMYECKMMHM W HEOPraHMYECKUMHM  KHCIIOTAMH.
KauecTBeHHas peakuust Ha OJHOATOMHBIE CIIUPTHI. J[€CTBHE 3TaHOIa U METAHOJIA
Ha opraHu3M uenoBeka. CrnocoObl MOAYYEHUS W TPUMEHEHHE OJHOATOMHBIX
CIHPTOB.

[Tpocteie 3pupbl, HOMEHKIaTYypa U u3oMepust. OCOOEHHOCTH (PU3UUYECKUX U
XAMHUYECKUX CBOUCTB.

MHOroarOMHbI€ CIUAPTBI — 3THJICHIJIMKOIb M T[IHIECPUH. DHU3NYECKUE U
XUMHYECKHAE CBOMCTBA. PEAKUMM 3aMEUICHHS, B3aUMOJICHCTBHAE ¢ OPraHUYCCKUMHU
U HEOPraHMYECKUMHM KHCIOTAMH, KAYECTBEHHAs PEAKLIMS HA MHOTOATOMHBIE
cnupTel. [IpencraBneHre 0 MEXaHU3ME PEAKLMA HYKICO(PHUIBHOTO 3aMEIIEHUS.
JlelicTBe Ha oOpraHu3Mm uejaoBeka. CrnocoObl MONY4YEHHs] M IOPUMEHEHHWE
MHOTOQTOMHBIX CITUPTOB.

®cnon. CTpOCHUE MOJEKYIIbI, B3aUMHOE BJIMSHUE THUAPOKCOTPYNIBl M
OeH307bHOTO siapa. dusmveckre cBOHCTBA (PeHoma. OCOOCHHOCTH XMMHYECKUAX



cBoiictB (eHona. KauecTBeHHble peakumun Ha (eHon. TokcuyHOCTH (eHona.
CrniocoOrbl mosTyueHust U npuMeHeHne Genona. GeHondopmanbIeruaHas CMOJIA.

KapOoHubHbIE COEMHEHUS — ABJETUIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TPyMMbl. ['OMOJIOrMUYECKUE PSibl albJACTUI0B U KETOHOB, oOIias
dopmyna, uzoMmepuss U HOMeHknarypa. dusznueckue CBONCTBA aabACTHAOB U
KETOHOB.  XMMHUYECKHME CBOHCTBA  albJCTHAOB W  KETOHOB.  PEaKIUH
npucoequHeHus. OKUCICHUE alTbACTUIOB, KAYECTBEHHBIC PEAKIIUN HA aJIbJCTH/IbL.
CrnocoObl MOSyuEHHs U TPUMEHEHHE AJTbJCTUAOB U KETOHOB.

ONHOOCHOBHBIC MPEAEbHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHHUSI
MOJIEKYJT KapOOHOBBIX KMCIIOT. M3oMepus 1 HOMEHKIaTypa. GU3MUecKue CBONCTRA
OJTHOOCHOBHBIX TpEACIbHBIX KApOOHOBBIX KUCJIOT. BOJOPOIHBIE CBS3M MEXKAY
MOJIEKYJIaMi KapOOHOBBIX KHUCIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTRA,
peakuus STepuUKalK, PEAKIMU C YYaCTHEM YIJIEBOJOPOJHOIO paauKania.
OCOOCHHOCTU CBOHCTB MYpaBbUHOW KHUCJIOTHL. [lOHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOKHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX M apOMATUYECKUX KapOOHOBBIX KHCIIOT,
JIUKApOOHOBBIX KUCJIOT, THIPOKCUKAPOOHOBBIX KHUCTOT. [IpencTaBuTen BhICIIMX
KapOOHOBBIX KHCJIOT: CT€apUHOBAsl, MaJbMUTUHOBAS, OJICMHOBAS, JUHOJEBAS,
JiuHONeHo8ast KUCIOThl. CrocoObl MOJTyuYeHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnbie >¢Qupsl. ['omonornueckuii psin, oOwas (opmyna, u3oMepus
HOMEHKJIaTypa. DU3NYECKUE U XUMMUYECKHUE CBOWCTBA: THAPOJIMU3 B KHUCIOW U
LIEJIOYHON Cpele.

XKupei. Ctpoenue, puznyeckre 1 XMMUYECKHE CBOHCTBA KUPOB: THIPOJIU3 B
KHACTIONH M menovHoi cpene. OCOOEHHOCTH CBOMCTB KMPOB, COAEPKAIIMX OCTaTKH
HEMPEACTbHBIX KUPHBIX KUCIOT. YKUPBI B IPUPOJE.

MBpbij1a KaK COJIM BBICHIMX KAPOOHOBBIX KMCJIOT, UX MOIOILIEE ACHCTBUE.

OO61ras xapakrepucTuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, -
U nojucaxapubl). MoHOcaxapuabl: TJHOKO3a, (PyKTO3a, TrajlakTo3a, pudo3a,
ne3okcuprdo3a. OU3MUECKUE CBOMCTBA M HaxoxkeHHE B mpupojae. DoTocuHTes.
XUMUYECKUE CBONUCTBA INIFOKO3bI: PEAKIIMHU C yUYACTHEM CIUPTOBBIX U AJIbJCTUAHOM
IpYII, COMPTOBOE M MOJOYHOKUCIOE OposkeHue. [IpMMeHEHuE TIOKO3bl, €€
3HAYEHUE B JKU3HECATENBHOCTH opranusma. Jlucaxapubl: caxapo3a, MajbTo3a U
JakTo3a. BoccTaHaBpnMBarOMIME U HEBOCCTAHABIMBAIOLIME aucaxapuibl. [ uaponus
aucaxapuaoB. Haxoxknenue B npupoje u npuMmenenue. [lonucaxapuabl: kpaxman,
[JIMKOTEH M 1eToi03a. CTpoeHHe MakKpOMOJIEKYJ KpaxMmana, TJMKOreHa W
HesIrosio3pl.  du3nueckre CBOMCTBA Kpaxmaia M ILEJUTONI03bl.  XUMUYECKHE
CBOMCTBA KpaxMalia. THUAPOJIA3, KAYCCTBEHHAS PEaKUs C UOAOM. XHUMHUYECKUE
CBOMCTBA 1IEJUTIONIO3bI: THIPOJIN3, MOJyueHUe 3(PUpoB uestono3sl. [loHstue o0
HCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHBIH MIENK).



OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIIECTB M WX NPEBPALLCHMIA:
PacTBOPUMOCTD PA3IMYHBIX CIMPTOB B BOJE, B3AUMOJCHCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHHE STHJIOBOIO CIIMPTA B AIBACTUJ HA PACKAIEHHON MEAHOW IMPOBOJIOKE,
OKHMCJICHUE 3THJIOBOTO CHHMPTA AUXPOMATOM Kajaus (BO3MOXKHO HMCHOIb30BAHHUE
BUJICOMATEPHATIOB), KAUECTBEHHBIC PEAKUMU HA IbJICTHIBl (C THUAPOKCHAOM
mmammuHcepeOpa(l) w  ruapokemaom  memu(ll)), peakums —raMioepuHa
ruapokcuaoMm meau(ll), xumuueckne CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJCHCTBHE pacTBOpa TIOKO3bI ¢ ruapokcuaom menu(ll), BzammoneicTeue
Kpaxmayia ¢ MOJOM, PELICHUE DKCIIEPUMEHTAIBHBIX 3a1a4 1Mo TeMaM «CIUpTel U
(denons, «KapOoHOBBIE KNCTOTHL. CIOKHBIE 3(PUPBD).

A3oTcoaepxaiyue OpraHn4yecKue CoeAnHeHus.

AMUWHBI — OpPraHAYECKHE MPOU3BOAHBIE aMmmuaka. Kiaccupukanus aMUHOB:
an(paTHYECKUE W APOMATHYECKUE, TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenne MoJiekys, odumas (Gopmysia, U30MepuUs, HOMEHKIIATypa U (PU3HUYECKUE
CBOICTBA. XMMHMUYECKOE CBOWCTBA ali(PpaTUUECKMX AMUHOB. OCHOBHBIE CBOMCTBA,
ATKWINPOBAHUAE, B3aUMOACHCTBHE NEPBUYHBIX AMHHOB C A30THCTONM KHUCIIOTOM.
Conu aKuIaMMOHUSL.

AHWIIMH — TPEACTABUTENIL AMHUHOB apoOMarndeckoro psga. CrpoeHue
aHWIMHA. B3auMHOE BIUSHUE TPYIIT aTOMOB B MOJIEKYJIE aHWJIMHA. OCOOEHHOCTH
XUMHYECKAX CBOWCTB aHWIMHA. KadyecTBEHHbIE peakuuu Ha aHWwIMH. CrnocoObl
NOJyYEHUsT M TMPUMEHEHHE anu(paTHUYCCKUX AMHUHOB. [lonmyueHue aHWIMHA W3
HUTPOOEH301a.

AMuHOKUCIIOTEL. HoMeHKknaTypa u nzomepus. OTaenbHbIe TPEACTABATENN (-
AMUHOKMCIIOT:  TJIMUMH, aJaHuH. @OU3MYECKHEe CBOHCTBA AMUHOKMCIIOT.
XWAMUYECKUE CBOWCTBA AMHUHOKMCIOT KaKk aM(OTEPHBIX  OPraHu4eCcKuX
COCIMHEHMH, peakuus MOJUMKOHACHCAUMK, OOpa30oBaHUE TMENTUIHOW CBSI3H.
buonornueckoe 3HaueHUE aMUHOKHACTIOT. CUHTE3 U TUAPOJIA3 MENTUIOB.

benku kak npupoaneie nmonuMmepsl. [lepBuuHas, BTOpUYHAs M TPETAYHASA
CTPyKTypa O€nkoB. XUMWYECKME CBOHCTBA OCEIKOB. THAPOJSM3, ACHATYpalus,
KQUECTBEHHBIC PEAKIIMM HA OCITKH.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIIECTB M WX NPEBPALLCHMIA:
pacTBOpeHHE OENIKOB B BOJAC, ACHATypauus OEJIKOB MPH HArpPEBAHWM, LBETHBIC
peakuuu Ha OCJNKM, PpEHICHWE OKCIEPUMEHTAIBHBIX 337a4 MO0 TeMam
«A3oTCOIEpKAIIME ~ OpraHuvyecKkue  coeauHeHus»  uM «PacrmoszHaBaHue
OPraHUYECKUX COCTUHECHUIY .

BoicokomouieKkyIsipHbI€ COeIHHEHUSI.

OCHOBHBIE TOHATHAS XUMHUU BBICOKOMOJIEKYJISPHBIX COCIMHEHUIA: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMUMMEPHU3ALUHI, CPEIHSA MOJIEKYIIpHAsA



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUN —
NOJTUMEPH3ALIMS A TOJTMKOHACHCALIUS.

[TonumepHble Marepuanbl.  [lnactMacchl  (MOMMATWIEH, TOJMIPOIHKJIEH,
NOJUBUHWIXJIOPUA, TOJMUCTAPOJ, TMOJMMETHIMETAKPHIIAT, MOJUKAPOOHATHI,
NOJIMATUIIEHTEPEeTANIAT). YTUIH3aIMs U NEPepadOTKa TIACTHUKA.

OnacTOMEPHI: HaTYpPaJIbHBI ~ Kay4ykK, CUHTETUUECKUE  KayudyKH
(OyTamMeHOBBIH, XJIOPONPEHOBBIH, M30MPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTtypaibHBIE (XJIONOK, IIEPCTh, MENK), UCKYCCTBEHHBIC (BUCKO3a,
allETaTHOE BOJIOKHO), CHHTETUUYECKUE (KAPOH U JIABCAH ).

[Tonumepbl CHEIUATBHOTO HA3HAYCHUS (Teduion, KeBJap,
ANEKTPONPOBOAAIIME MOTUMEPHI, OHOPa3IaAracMbIe OJTUMEPHI).

OKCHNEPUMEHTATILHBIE METOABl M3YyUEHMs] BEIIECTB M MX MPEBPAILECHUIA:
O3HAKOMJIEHHE ¢ 00pa3liaMH MPUPOAHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB, PEIICHUE OKCICPUMEHTAIBHBIX 3anad 1o Teme «Pacnmo3naBanme
TUIACTMACC U BOJIOKOH.

Pacu€TtHbie 3anauu.

HaxoxxaeHne MOJEKYJIIpHOH (POPMYIbl OPraHUYECKOTO COCIMHEHUS TIO
MACCOBBIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKICHHE
MOJICKYJIApHON  (POPMYJIbI  OPraHUYeCKOro COCAMHEHUS N0 Macce (00BEMY)
OPOAYKTOB CrOpPaHMs, MO KOJIMYECTBY BEIIECTBA (Macce, 00BbEMY) MPOAYKTOB
peaKkiMu W/WIA MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HOpMYJIbI
OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKMX CBOMCTB WM CIOCOOOB
NOJTyYEHUS, OMPEICIICHAE NOJIA BBIXOJA MPOAYKTA PEAKIHMUA OT TEOPETUYECKH
BO3MOKHOTO.

MeKnpeaMeTHBIE CBA3H.

Peanuzaiius MeXNpeaAMETHBIX CBA3EH MPU U3YUEHUHU OPraHUYECKOW XUMUK B
10 kjacce OCYLIECTBIISIETCS YEPE3 HKCIOJNb30BAHME Kak OOIIMX €CTECTBEHHO-
HAYYHbIX TMOHATUH, TaK M TMOHSATHHA, OPUHATHIX B OTICTBHBIX MPEAMETAX
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO111e eCTeCTBEHHO-HAYYHbIC TIOHSTHS: SBJICHUE, HAyYHbIH (PaKT, TUIIOTE3A,
TEOpHsI, 3aKOH, aHaju3, CUHTE3, Kiaccu(ukanus, HaOIIOACHUE, W3MEPCHHUE,
SKCIEPUMEHT, MOJIENb, MOACITUPOBAHUE.

duszuka: Marepusi, aroM, JJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYJIA,
SHEPreTUYECKHIA YPOBEHb, BEIIECTBO, TENO, OOBEM, arperatHoe COCTOSIHHE
BEIICCTBA, (PU3MUECKUE BEJIMUYMUHBI, €AUHUIBI U3MEPEHUS, CKOPOCTb, SHEPIHUs,
Macca.

buonorus: KkieTrka, oOpraHuM3Mm, DJKOCHCTeMa, Ouocdepa, MeTadbOaUu3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA M reTepoTpOQHBIA THUN MHUTAHUS, OpPOKEHUE,



doToCcUHTE3, IbIXaHUE, OCJIKM, YIJIEBOABI, JKUPbI, HYKJICHMHOBBIC KHUCIOTHI,
(PEpPMEHTBIL

['eorpagus: Mone3HbIE HCKOMAEMBIE, TOILIHBO.

TexHOoorMsl: MUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHUS,
MOIOIIIME CPENICTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0OCHOBbI XUMUHM.

Atom. CoctaB aroMHBIX saep. Xumudeckuit snement. M3oronel. CtpoeHue
ANIEKTPOHHBIX O0OJIOYEK ATOMOB, KBAHTOBBIC YMCIIA. DHEPreTUYECKUE YPOBHH U
NoypOBHU. ATOMHBIE opOuTaii. Knaccuukanuss XUMAYECKUAX SJIEMEHTOB (S-, P-,
d-, f-onementel). PacnpeneneHue SIEKTPOHOB MO aTOMHBIM — OPOMTAJISM.
ONEKTPOHHBIC KOH(UTYPaLlMK aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO NEPUOAOB
B OCHOBHOM M BO30Y>KAEHHOM COCTOSHUM, 3JIEKTPOHHBIE KOH(QUTYPALMA MOHOB.
ONEKTPOOTPUIIATETIEHOCTb.

[Teproanuecknii 3akoH U lleproauueckas CUCTEMAa XMMUYECKUX 3JIEMEHTOB
J.H. Menpaeneea. CBsi3b NMEPUOAMYECKOrO 3aKOHA M [lepuoaMyuecKoil CHCTEMBI
XUMHYECKAX DJJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOECHHMsSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOHCTB XUMHUYECKUX SJIEMEHTOB U 00Pa3yeMbIX MU
OPOCTBIX M CJIOKHBIX BEUIECTB MO TpyNnmaM W NOEPUOAAM. 3HAYCHUE
nepuoanyeckoro 3akona /.M. Menneneesa.

XuMuyecKkass CBs3b. BHIbI XUMWYECKOW CBS3M: KOBAJICHTHAs, HOHHA,
MeTaJmyeckas. MexaHu3mbl 00pa30BaHWs KOBAJICHTHOW CBsI3U. OOMEHHBIA W
JOHOPHO-AKLCNITOPHBIA. DHEPrus U AHA CBS3U. [10JIIPHOCTD, HANPABIEHHOCTh U
HACBIIAEMOCTh KOBAJICHTHOW CBaA3W. KparHele c¢Bsa3u. BoaopoaHas CBA3b.
MexMONEKYIIPHBIC B3aUMOICHCTBHSI.

BaneHTHOCTE ¥ BaJIEHTHBIE BO3MOXKHOCTH aTroMOB. CBsI3b 3JEKTPOHHOMA
CTPYKTYPBI MOJIEKYJI C X T€OMETPUYECKIUM CTPOECHUEM (HA MPUMEPE COCTUHEHUIA
3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBieHre 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpA30BaTellb, JIATAHABL. 3HAYCHHE KOMIUIEKCHBIX COCIUHEHMIA.
[ToHsiTHE O KOOPAMHAMOHHON XUMUH.

BemecTtBa  MONEKYJISIpHOTO M HEMOJICKYJISIPHOTO  CTPOCHHs.  Twumbl
KPUCTAIMYECKHUX PEIIETOK (CTPYKTYP) M CBOHCTBA BELICCTB.

[Tonsitue o mucnepcHbix cucteMax. MictuHHbIe pacTBOphl. llpencrasieHue o
KOJUTOMIHBIX pacTBopax. CrnocoObl BBIPAKECHHUS KOHICHTPALMK PacTBOPOB:
MaccoBasl J10Jis BEIIECTBA B PACTBOPE, MOJISIPHAs KOHLICHTpauus. HacklleHHbIe 1
HEHACBILICHHBIE PACTBOPBI, PACTBOPUMOCTh. KpUCTALIOrMApaTHI.



Knaccuukauus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. T pUBHATIEHBIC
HA3BaHUS OTJAEIBHBIX MTPEACTABUTENCH HEOPraHUUECKUX BEILECTB.

Knaccuukanms XuMUYECKUX PEaKIMiA B HEOPraHUYECKOH W OPraHuYeCcKon
XUMUHU. 3aKOH COXPAHEHUS MACChI BELIECTB, 3aKOH COXPAHEHUS W MPEBPALLECHUS
SHEPrUM MPU XUMHUYECKUX peakuusax. TenmnoBble 3PPEKThl XUMHUUECKAX PEAKLIANA.
TepMOXMMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOH PeaklMu, €€ 3aBUCUMOCTh OT Pa3iM4YHBIX (PaKTOPOB.
['oMoreHHbBIe ¥ rETEPOTeHHbIE peakiuy. KaTalin3 U KaTaau3aTopsl.

OOpatnumble 1 HEOOPATUMBIE PEAKIMU. XUMHUYECKOe paBHOBecHe. KoHCcTaHTa
XUMUYECKOTO paBHOBECUs. DaKTOPBI, BIMSIOIIKAE HA TMOJOKEHUE XUMUYECKOTO
PaBHOBECUS: TEMIIEPATYPA, NABJICHUE U KOHLEHTPALMH BEILECTB, YUYACTBYIOLIUX B
peakuuu. [Tpunuun Jle [larense.

OnekTponuThyeckas auccoumanus. CuibHble W cia0ble  3JIEKTPOJIUTHL
Crenenp puccormanmu. Cpena BOAHBIX PAaCTBOPOB. KUCJIOTHAs, HEWTpasibHas,
uienioyHas. Bomopoaneiit mokazarens (pH) pactBopa. ['maponus coneil. Peaknuum
MOHHOTO OOMEHA.

OKHCIIMUTENBHO-BOCCTAHOBUATENIBHBIE  peakumu.  CTENEHb  OKUCICHMS.
Oxkuciurens M BOCCTAHOBUTEN. [Ipomlecchl OKHUCIEHWMS W BOCCTAHOBJICHMS.
BaxHelimme OKHCIUTENMM W BOCCTAHOBUTENIHM. METON 3IEKTPOHHOro OamnaHca.
DJEKTPOJIA3 PaCTBOPOB U PACIIIAaBOB BELLIECTB.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIIECTB M WX NPEBPALLCHMIA:
pPa3NoKEHHUE TMEPOKCHMAA BOAOPOJA B MPUCYTCTBUM KATAIM3aTOpPa, MOJEIH
KPUCTAUIMYECKHUX PEIIETOK, MPOBEACHAE PEAKIMI HOHHOTO OOMEHA, ONPEAEIICHUE
Cpenbl PACTBOPOB C TOMOIUBID HMHIMKATOPOB, W3YUYCHHWE BIMSHUS Pa3IUYHBIX
(aKTOpOB HAa CKOPOCTh XMMHMYECKOH pEaKUMd M TOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

Heoprannuyeckasi Xumusl.

[Tonoxxenue HeMmeTtaioB B [IepHOAMYECKOM  CHUCTEME  XMMHUUYECKHX
anemeHToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. DU3NYECKHE
CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETAUIOB (HA MPUMEPE KUCIOPOAA, CEPHI,
(docdopa u yriepoja).

Bonopon. Tlonydyenue, (QU3HUYECKUE W XUMUYECKHE CBOMCTBA. PEAKIMU C
META/NIAMM M HEMETAJUIAaMHW, BOCCTAHOBMTENIBHBIE  CBOMCTBA. [ MApWAbL
TOIUIMBHBIE 3TIEMEHTBHIL.

["anorensl. Haxosknenue B mpupoje, cnocoObl MONyYEHUs, (PU3NUYECKUE U
XUMHUYECKUE CBOMCTBA. | aIOr€HOBOAOPOABI. BaKHEHIIME KACTOPOACOAEPKALLNAE
COCIMHEHMS TaJIOTeHOB. JIabopaTopHble W MPOMBILUICHHBIE CIOCOOBI MOTYYCHHS
raJIoreHoB. [ [puMEHEHNE TAIOreHOB U UX COCIMHECHMIA.



Kucnopon, o30H. JlabopaTtopHble M MPOMBIIIJIEHHBIE CHOCOOBI MOJYYEHUS
kuciopoaa. duU3MUECKUe U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCIOpoAa U
030Ha. OKCUIBI ¥ IEPOKCUIBL.

Cepa. HaxoxnaeHue B mOpupoae, CmocoObl MOJYYCHUS, (PU3UYECKUE M
xumudeckue cBoiictBa. CepoBogopond, cyiabduabl. Oxcun cepoi(IV), okcua
cepbl(VI). CepHucras u cepHas KHCIOTBI U HX COJU. OCOOEHHOCTH CBOWCTB
CEpHOM KUCITOTHL. [IpuMEHEHne cephl U €€ COCTUHEHNH.

Azor. Haxoknenue B mpupoae, CcnocoObl TONy4YEHUs, (PHU3MYECKHE W
XUMHUYECKUE CBOMCTBA. AMMHMAK, HUTPUIBL. OKCUABI a30Ta. A30THCTas U a30THAA
KHACTOTHI ¥ UX oM. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL [IpuMeHeHrE a30Ta
U €T0 COCAMHECHUN. A30THBIE YIOOPEHHSI.

®docdop. Haxoxnenwe B npupoje, cnocoObl MONMy4YEHUs, (PU3HMUYECCKUE U
xumuyeckue cpoiictBa. Dochuasl u pochun. Oxcuasl pocdopa, ochopHas
Kkucyiota u €€ conu. [lpumenenue ¢ochopa u ero coeauHeHud. DochopHbIe
yA0OPEHHUS.

Yrnepoa, HaxoXACHWE B NOpupojae. AJUIOTPONHBIE  MOAU(DUKAINY.
duznueckue M XUMHUYECKME CBOMCTBA TMPOCTHIX BELIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yrepona(ll), oxcun yranepona(IV), yrojibHas kuciota u €€
conu. AKTUBUPOBAHHBIM yrojib, aacopOuus. Dysuiepensl, rpadeH, yriepoaHbie
HAHOTPYOKkH. [IpuMeHeHne MPOCTHIX BEUIECTB, 0OPA30BAHHBIX YITIEPOAOM, U €r0
COCIMHECHUM.

Kpemuuii. Haxoxxaenue B mpupoje, CHOcoObl MOMy4YeHHs, (PU3MUYECKUE U
xuMuyeckue cBoiictBa. Okcupa kpemHus(1V), KpemHHEBas KHUCIOTa, CUJIMKATHI.
[TpuMeHeHE KPEMHHUS U €ro coeMHEeHui. CTEKIT0, €ro MOyYEHUE, BUIbI CTEKIIA.

[Tonosxenune MetayiioB B [lepruoarueckoil CHCTEME XUMUUYECKUX AJIEMEHTOB.
OcOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX O000JIOYEK aTOMOB MeTayioB. OO0ume
¢uzndeckue cBoiicTBa MeTaUIoB. [IpUMEHEHHE METAJIOB B OBITY M TEXHUKE.
CriaBbl METAIIOB.

DJEKTPOXUMUYECKUM Pl  HanpsbkeHuid  metaiyioB.  OOmme  cnocoObl

NOJTyYEHUS METAJIJIOB: THIPOMETAILTY PrHs, NUPOMETAILTYPIHs,
anekTpoMeTatyprus. [loHatne o koppo3uum MetauioB. CrnocoObl 3aUTHL OT
KOPPO3UH.

OOwast xapaktepuctuka MeTanoB IA-rpynmsl [lepuonnueckoil cucTemsl
XUMHYECKAX JJIEMEHTOB. Harpuii uw kammii: mnonydyenume, (Qu3MUeckue W
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE MPOCTHIX BELLECTB U UX COEAUHEHU.

OOwas xapakreprictuka MetauioB I[A-rpynmel [leproanueckoil cucTembl
XUMHYECKAX OJJIEMEHTOB. MarHuii W KalbUui: MOJNyYeHUE, (PU3HYECKUE U
XUMHAYECKHE CBOMCTBA, NPUMEHEHWE IMPOCTHIX BEIIECTB M KX COCHUHEHUM.
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUS!.



ANIOMUHUI: ONTyYeHUE, PU3NUECKHE U XUMUYECKAE CBOWCTBA, MPUMEHECHHE
OPOCTOrO BEIIECTBA W €ro COCNMHEHW. AMQOTEpHBIE CBOICTBA OKCHIA |
TMIPOKCH/IA AITFOMUHHMS, THAPOKCOKOMITIEKCHI ATFOMUHUSL.

OOmwast xapakTepuCTHKa METAIOB N000YHBIX noarpynn (b-rpymm)
[leproanueckoi CUCTEMBI XUMUYECKUX SIIEMEHTOB.

OU3NYECKUE U XUMUYECKHE CBOMCTBA XpOMa M €ro COeauHEeHHH. OKCUIbl U
ruapokcuabl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarel U IUXpOMATHI, MX
OKHCITUTENBbHBIE CBOKCTBA. [lonyueHne U MPUMEHEHHE XpoMa.

OU3NYECKUE W XUMHUYECKHE CBOMCTBA MAapraHua W €ro COCAMHCHUM.
Baxuneiinme coenunenuss wmapranua(ll), wmapranna(IV), wmapranna(VI) w
mapranua( VII). [lepmanranar kanusi, €ro OKMCIMTENBHBIE CBOWCTBA.

OuU3NUeCKre U XMMUYECKAE CBOWCTBA JKENE3a U €ro coeamHeHnid. OKCupl,
ruapokcuanel U conm xkeneza(ll) u xenesa(lll). [TonyueHne u npuMeHEHHE Keme3a
W €70 CILJIaBOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenuHeHmid. [lonyuenue u
NPUMEHECHUE MEIN U €€ COCAMHECHUN.

[nHk: monyuyeHwe, (QU3NYECKUE M XMUMHUYECKHUE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCUJIA M TUAPOKCUIA LIMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [IpuMenenue
IUHKA U €r0 COCIUHCHUM.

OKCIEPUMEHTATIBHBIE METOABl M3YUYEHHs] BEHIECTB M WX MNPEBPAILCHUN:
U3y4eHUEe 0OpaslloB HEMETAJIJIOB, FOPEHHE cepbl, gocdopa, keie3a, MarHus B
KHACTIOPOZIE, M3YyYEHUE KOJNIEKUMU «MeTainel W CIUIaBbl», B3aUMOJCHCTBUE
HICJTIOYHBIX W IIEI0YHO3EMENBHBIX METAJUIOB € BOJOH (BO3MOXKHO MCIOJB30BAHUE
BUJICOMATEPHATIOB), B3aUMOJACHCTBHAE LIMHKA W JKEJIE3a C PacTBOpaMU KHUCIOT U
HICTIOYEH, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHMYECKUE AaHWOHBI, KATHOH BOAOPOJa
W KaTUOHBI METAJUIOB, B3aUMOJCHCTBUE THMAPOKCHUIOB AFOMHUHWS W LUHKA C
pPacTBOpaMM KUCJIOT W LIEJIOYEH, PELICHUE SKCIEPUMEHTAIBHBIX 33/1a4 M0 TeMaM
«[anorenbry, «Cepa U €€ cCOeaMHEHHSD», «A30T U (Pochop M MX COCAMHCHHSD,
«MeTanmel MIaBHBIX TOATPYNy, «MeTamibl MOOOYHBIX MOATPYII.

XUMHS H KU3Hb.

Pone xumum B 00€CieUeHNM yCTORYMBOTO Pa3BUTHsI YeOoBeUeCTBA. [loHsTHE
O HAyYHBIX METOJAX TMO3HAHWUS W METOAOJIOTMH HAYYHOrO WCCIEIOBAHUS.
HayuHble NpuHIMIBI OPraHU3alui XUMUYECKOTO MPOU3BOACTBA. [IPOMBILITIEHHBIE
CHocOOBI MOMYYECHHS BAKHEHIIMX BEIICCTB (HA MPUMEPE MPOM3BOJACTBA aMMHaKa,
CEPHOI KMCHOTHL, MeTaHoJa). [IpoMbInUIeHHBIE CIOCOOBI MOMYUYEHUST METAIIJIOB U
CIUIABOB. XMUMHWYECKOE 3arpsA3HCHUE OKPYXKAIOWIEH Cpeapl U €ro MOCIEACTBUS.
Ponb xumun B 00€CTIEUEHNHN SHEPTETUYECKON OE30MACHOCTH.

XumMust ¥ 3A0pOBbE 4elioBeKa. JlekapcTBeHHble cpencrtBa. [Ipasuna
WCIOJIb30BaHUs JICKAPCTBEHHBIX MPenaparoB. Poiib XUMHUK B pa3BUTUU MEAULIUHBIL.



XWMUsl TUIIK. OCHOBHBIE KOMIIOHEHTHI, MULICBBIE 100aBKU. Ponbk xumun B
00€eCTIEYeHNH NUILEBOH OE€30MaCHOCTH.

Kocmernueckne w mapgromepHeie cpeactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCMOJNIB30BAHUS TPENAparoB OBITOBOW XUMHHM B TOBCEIHEBHOM
YKU3HH.

XuMUsL B CTPOMTENIbCTBE. BAKHEHIIAE CTPOUTENIBHBIE MATCPUANIBl (LIEMEHT,
OETOH).

XuMUs B CENBCKOM X03siicTBE. OPraHUYeCKUE U MAHEPAIIbHBIC YA0OPEHUS.

COBpEMEHHBIE KOHCTPYKIMOHHBIE MATEPUasbl, KPACKH, CTEKIIO, KEPAMHKA.
Marepuais! Ui SIEKTPOHUKHA. HaHOTEXHOIOTHH.

Pacu€TtHbie 3anauu.

Pacuérel: Maccel BemmecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIHMYECTBY
BEUIECTBA, Macce WM O00BEMY OJHOIO W3 YYaCTBYIOIIMX B PEAKLMM BEILECTB,
Macchl (00BEMA, KOMMYECTBA BEHIECTBA) MPOAYKTOB PEAKIMM, €CJIA OJHO W3
BEUICCTB MMEET MPUMECH, Macchl (00bEMA, KOMMYECTBA BEIIECTBA) MPOAYKTa
peakumu, €Clii OJHO M3 BEUIECTB JAHO B BHUAEC pacTBOpa C ONPEACNEHHON
MacCOBOM JOJEW PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHLICHTpPAlMM BELIECTBA B PACTBOPE, AOJAM BBIXOJA MNPOAYKTA PEaKUMH OT
TEOPETUYECKHU BO3MOKHOTO.

MeKnpeaMeTHBIE CBA3H.

Peanuzanust MEXNPEIMETHBIX  CBS3€H MpPW  HM3YyYEHUH OOWIECH W
HEOPraHMYeCKOl XUMHUM B 11 Kjacce OCyLIECTBISIETCS YEPE3 MCIIOIB30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MMOHSATHI, TaK W MOHATHIA, TPUHSITHIX B OTACIBHBIX
MPEAMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mme eCTECTBEHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYYHBIA (DaKT, TMIOTE3a,
TEOPHs, 3aKOH, aHAJIM3, CUHTE3, KJIacCU(UKalUs, NEPUOAUYHOCTh, HAOIIOICHUE,
U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIb, MOJCTUPOBAHME.

®u3uka: Marepusi, MHUKPOMHUP, MAKPOMHUDP, arOM, DOJIEKTPOH, IPOTOH,
HEHTPOH, MOH, U30TOMBI, PAIUOAKTUBHOCTD, MOJIEKYJIA, SJHEPIrETUYECKUI YPOBEHb,
BEUICCTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE BEIISCTBA, WACABHBIA ras,
(pU3NYECKUE BEIIMUMHBI, €IMHULBI U3MEPEHUS, CKOPOCTb, SJHEPTHSI, MACcCa.

buosnorus: kneTka, opraHu3M, sKkocuctema, ouocdepa, MeTadoIN3M, MaKpo-
Y MHKPOJJIEMEHTBI, OCTIKHU, KUPBI, YTTIEBOABI, HYKICHHOBBIE KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE UCKOMACMBIE, TOTIJIMBO,
PECYPCHI.

TEeXHONMOTUsA: XUMUAYECKAS MPOMBILIIEHHOCTb, METALUTYPrUs, CTPOUTEIBHBIC
MaTEpUAIIbl, CEIIbCKOXO3IWCTBEHHOE MPOU3BOACTBO, MUILEBAS MPOMBILLIEHHOCTD,
(apManeBTHUECKAS MTPOMBILUIEHHOCTb, ITPOU3BOICTBO KOCMETHYECKUX



penaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MATEPUAIOB, JJIEKTPOHHASA
MTPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XMMHWHU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

B cooTBeTCTBHHM € CHCTEMHO-AEITEILHOCTHBIM TOAXOAOM B CTPYKTYpPE
JMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MPEAMETA «XWUMHUs» HAa YPOBHE CPEIHErO
o0mero 0o0pa3oBaHMsl BBIJCICHBI  CICAYIOMIME COCTABJISIFOIIME. OCO3HAHUE
OOyYarOUIMMHUCS POCCUMCKON T'PaKIAHCKOW HMJACHTHYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOONPEACIICHUIO, HATMYME MOTUBALAN K
OOy4YEHUIO, TOTOBHOCTb M CIIOCOOHOCTh OOYYAMOIIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMM B OOLIECTBE TNpaBUJIAMU M HOPMaMHM TOBEICHUS, HAIM4UE
PABOCO3HAHUS, SKOJIOTUYECKON KYJIBTYPBI, CTIOCOOHOCTh CTABUTH LIEH H CTPOUTH
YKU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE ~ pE3yJIbTaThl OCBOCHMS MPEeAMETa «XHUMHS»  OTPaKaroT
C()OPMUPOBAHHOCTh OTBITA TO3HABATEILHOM W MPAKTHYECKON JEATEIBHOCTH
oOyyaromuxcs B MPOLEcce pealn3aniu 00pa3oBaTeabHON ACSITETbHOCTH.

JIMYHOCTHBIE  PE3yNbTATBl OCBOCHMS MpeAMeTa «XUMHS»  OTPAKAKOT
C()OPMUPOBAHHOCTh OTBITA TO3HABATEILHOM W MPAKTHYECKON JEATEIBHOCTH
oOy4Jaronmxcsi B MPOLECCe peann3anui 00pa3oBaTENbHONW JEATEILHOCTH, B TOM
YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSL:

0CO3HaHUs 00YYAOIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00SI3aHHOCTEHH,
YB)KCHHS K 3aKOHY M MPABONOPSAIKY;

OPEICTABICHUAS. O COLMAJIBHBIX HOPMAax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;

TFOTOBHOCTM K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3AAHUHU
YUEOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX M TO3HABATEIILHBIX 3a7a4, BBIMOJTHCHUN
XUMHYECKHAX SKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh W NPHHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY |
apryMEHThI IPYTUX NP aHAIHM3€E PA3JIMYHbIX BUIOB YUEOHOH NEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

LHEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMUH,

YBOKCHHsI K TMPOLIECCY TBOPUYECTBA B OONACTH TEOPUM W TMPAKTUUYECKOTO
NPUJIOKEHUST XWUMHH, OCO3HAHMsS TOrO, 4YTO JAHHBIE HAYKH €CTh PE3yJIbTar
JUIATENBHBIX ~ HAOMOJCHUH, KPOMOTJIMBBIX  SKCICPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MTPAKTUKOB,



WMHTEPECA M TMO3HABATEIBHBIX MOTHMBOB B TOJYYEHWHM M MOCIEIYIOMIEM
aHaJM3e MHQOpPMALMKA O MEPEAOBBIX NTOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMWH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHUBATh CUTYAlLlMH, CBI3aHHBIC C XUMUYECKUMHU SIBJICHUSMM,
Y IPUHHAMATh OCO3HAHHBIE PEUICHMSI, OPHEHTUPYSACh HA MOPAJbHO-HPABCTBEHHBIC
HOPMBI A IEHHOCTH,

TFOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE W TMOCTYNKH CBOMX TOBAPMILEH C
NO3ULMII HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIIEICTBUI
NOCTYIKOB,

4) popmMupoBaHuA KyJbTYPBbI 310POBbSI:

NOHMMAHWS UEHHOCTEH 310pOBOro MW 0Oe30macHoro o0pa3a >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PHM3MUYECKOMY W
NCUXUYECKOMY 3I0POBBIO;

coOro/icHUs TpaBuil O€30MacHOro OOpalieHusi C BEUIECTBAMU B OBITY,
ITIOBCEAHEBHOM JKU3HHU, B TPYIOBOUN AEATEIIBHOCTH,

NOHAMAHWUS UEHHOCTM TPaBHJ WHAWBHIYAJLHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHHS B CUTYalMX, YTPOKAOMIMX 3A0POBBIO U KU3HH JIFOACH;

OCO3HAHUS TOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYECK (yHNOTPEOICHUS
AJIKOT0J15, HAPKOTHKOB, KYPEHHS ),

S) Tpy10BOro BOCIMTAHUS:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATEIBCKOM
JESATENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYyrHX BHAAX
JESATEbHOCTH,

YCTAHOBKM HAa AaKTUBHOE YYacTHE€ B PCIICHUM NPAKTHYECKHAX 33]a4
COLIMAJIBHON HAMPABJICHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI),

MHTEPECA K MPAKTHYECKOMY M3YUYECHHIO MPOQECCH Pa3MYHOrO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKEHHS K TPY Ly, JIFOAAM TPYyJIa U pPe3yJIbTaraM TPYAOBO# AEATENBHOCTH;

TFOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBHAYAJIBHON TPacKTOpHUU
oOpazoBanus, Oyayuieii mpodeccun u peanuzanud COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENH K XMMUH, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) SK0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LE1eCO00Pa3HOr0 OTHOIIEHUS K MPUPOAE KaK HCTOYHHKY
CYILLECTBOBAHMS KM3HHU HA 3EMJIE,

NOHMMAaHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX MPOOJEM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHOM M COLIMATIBHON CPEIbI,



OCO3HAHMS HEOOXOJUMOCTH UCIOJIb30BAHUS JOCTHKEHUH XUMHH IS
PELICHNS BOIIPOCOB PALMOHAIBHOTO IIPAPOIOIIOIBE30BAHNS,

AKTUBHOTO HENPUATHS ACHUCTBHUI, TMPUHOCIAIIMX BpPEed OKPYKArOLIEH
NPUPOAHON Cpeae, YMEHHS MPOTHO3UPOBATH HEOJArOMPHUSATHBIE SKOJIOTHUYECKUE
MOCJIEACTBUSA HPEANPUHAMAEMBIX IEUCTBUI U IPEAOTBPALIATE WX,

HAINYHS PA3BUTOr0 YKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OTIBITA NEATEIBHOCTH SKOJIOTHYECKON HANPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATHCS MMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJCOJOTUU
xemopooun,

7) UEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VPOBHIO Pa3BUTHUS
HAyKW U OOIIECTBEHHON MPAKTUKH,

MOHUMAaHUsl CHCHU(PUKA XWUMHHA KaK HAyKH, OCO3HaHWS €& POl B
(OPMHUPOBAHUHU PALMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3J@HUU IEJTOCTHOTO
NPEICTABICHUS 00 OKPYXaroUIeM MUPE KaK O €IUHCTBE MPUPOIBI U YETIOBEKA, B
MO3HAHWUW MPUPOJHBIX 3aKOHOMEPHOCTEM W peuIeHUU MPOOJEM COXPAHCHUS
MIPAPOTHOTO PAaBHOBECHS,

yOSXKAEHHOCTH B 0COOOH 3HAYMMOCTH XWMHH JJIi  COBPEMEHHOM
UUBAIM3AIAA. B €€ TYMAHUCTHYECKOW HANPaBICHHOCTH W BAKHOM POJHA B
CO37laHMM HOBOW 0a3bl MaTCPUAILHON KYJBTYPbl, B PCIICHUU TNIOOATBHBIX
npo0IeM YCTOMYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMYECKOM O€30MacHOCTH, B PA3BUTUHA MEIUIIMHBI, 00ECIECUEHUN
YCIIOBHI YCHEMIHOTO TPYAA U 3KOJOTUYECKH KOM(POPTHON >KU3HU KAXKIOT0 4YjeHa
0011IeCTBA,

€CTECTBEHHO-HAYYHON TI'PAMOTHOCTH. TIOHUMAHUS CYIIHOCTA METOJIO0B
MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTU HUCIOJIb30BATh
MOJTy4acMbI€ 3HAHUS JJIs aHAIN3a U OOBSCHEHUS SBJICHUH OKPY>KaroIero Mupa u
MPOUCXOISIINX B HEM U3MECHECHUIA, YMEHUS JieJlaTh 00O0CHOBAHHBIE 3aKTHOYCHUS Ha
OCHOBE HayuyHbIX (DAaKTOB W HMMEIOUIMXCS JAHHBIX C LEIbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTH CAMOCTOSTENIBHO HKCIOJIB30BATh XUMUYECKHE 3HAHUS s
pelIeHUs MPOOJIEM B PEAIBHBIX KM3HEHHBIX CUTYaIUsIX;

MHTEpPECA K ITO3HAHUIO, UCCIIEI0BATEIBLCKON AEATENBHOCTH,

FOTOBHOCTH W CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUID U
caMmo00pa30oBaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWUH [0 XWUMUU B
COOTBETCTBHUHM C KU3HECHHBIMU MOTPEOHOCTIAMH,

MHTEPECa K 0COOCHHOCTSM TPyJa B Pa3IMUHbIX cepax NpodhecCHOHaTbHON
JEATEIIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3YJIBTaThl OCBOEHUS MPOrPAMMBI [0 XMMHUK HA YPOBHE
cpenHero o01ero o0pa3oBaHus BKIOYAKOT:

3HaUUMble g (OPMHUPOBAHHMS ~ MHUPOBO33PEHHS  OOy4YarOIIUXCS
MEXIACUMIUITMHAPHBIE (MEKIPEAMETHbIC) OOUICHAYYHBIE TIOHATHS, OTPAXKArOLIUE
LEJIOCTHOCTh HAYYHOH KapTHHBI MUpa W CHCUU(PHUKY METOJOB IMO3HAHMS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MarepHsi, BEIICCTBO, SHEPIHsl, SBJICHUE,
IPOLECC, CHCTEMA, HAYUHBIA (PAKT, MPUHLNI, THIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpUsl, UCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUE);

YHHUBEPCAJIbHBIC YU€OHBbIC NEHCTBUs (NTO3HABATEIIbHBIC, KOMMYHUKATHUBHBIE,

PETYJIATUBHBIE), 00ecneYnBaroOIIne (opmupoBaHue (YHKLIMOHATIBHOM
IPaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIMN O0YYarOMIMXCS,
CHOCOOHOCTB oOyyaromuxcs MCIOJIb30BATh OCBOCHHBIC

MEXIACUMIUTMHAPHBIC, MUPOBO33PCHUYECKNE 3HAHHUS W YHHUBEPCAIBHBIE yUCOHBIE
JEACTBHS B ITIO3HABATEIILHON W COLUATIBHON IIPAKTHKE.

MeranpeaMeTHBIE PeE3YAbTAaThl OTPAKAOT OBJIAJICHUE YHUBEPCAIBHBIMHU
Y4€OHBIMA  TO3HABATCIbHBIMM, KOMMYHUKATHBHBIMU W PEryJISTUBHBIMA
JEUCTBUASIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIC YUeOHbIC JeliCTBUS

1) 6Ga3oBbIe JOrHYECKUE NACHCTBHUS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M aKTyaIM3UPOBaTh  MPOOJEMY,
paccMarpuBarh €€ BCECTOPOHHE,

ONPEACTATh LENH JACATEIBHOCTH, 3aJaBas MApaMETPbl W KPUTEPUM HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITETBHOCTH C IOCTABJICHHBIMU LEIISIMU,

UCMOJb30BaTh MPHA OCBOCHWM 3HAHWH NPHEMBI JIOTUYECKOTO MBILUICHUS:
BBIICTISAT XAPAKTCPHBIC MPU3HAKU MOHITHNA M yCTAHABIIMBATH WX B3aUMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS U1 OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBIICHUM

BbIOMpATh OCHOBAHUS M KPUTEPUM JUIS KJIaCCH(PUKANMM BEIICCTB U
XAMWYECKUX PEAKLINIA,

YCTAHABIIMBATHL MPUYMHHO-CIECACTBEHHBIE CBS3M MEXKIY HW3y4YacMbIMH
SIBIICHUSIMM,

CTPOUTH JIOTUYECKUE PACCYKACHUA (MHAYKTHBHBIE, ACIAYKTUBHBIC, IIO
AQHAJIOTWMN), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHBOPEYMS B PACCMATPHUBACMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOABI M 3AKITHOUCHMUS,

OPUMEHATH B MPOLIECCE MO3HAHUS HMCIOJIB3YEMbIE B XUMUU CUMBOJIMUYECKUE
(3HAKOBBIE ) MOJIEH, MPEOOPA3OBBIBATh MOJCTBHBIC TPEICTABICHHS — XUMHYECKUAN
3HAK (CMMBOJI) DJIEMEHTA, XUMHUYeCKas (HOpMysia, YPAaBHEHUE XUMWUYECKOMU



pPEAKIMU — MPH PEIICHUM Y4YEOHBIX MO3HABATENBHBIX W MPAKTUYECCKUX 3ajad,
NPUMEHATHh HA3BAHHBIE MOJACIBHBIC MPEACTABICHUS ISl BBISIBICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYAEMBIX BEIICCTB U XMMHUYECKHAX PEAKLIUN.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQJIETh OCHOBAMM METOJOB HAYYHOIO TMO3HAHMs BEHIECTB M XUMHUYECKUX
peaKuii;

(opMyUpPOBaTh LENH U 33]1a4H1 UCCIIEN0BAHUS, UCIIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
NO3HAHWS W OCHOBBI Ui (POPMHUPOBAHMS TUMOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KICHHIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHMS W MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOIaTh 32 XOJA0M
OPOLECCa, CAMOCTOSATENBHO MPOrHO3MPOBATh €ro Pe3yJsbTar, (OopMyaupOBaATH
0000LIEHHS W BBIBOJBI OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YJILTATOB UCCIEAOBAHNUS,
COCTaBJATh OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOH WCCIEAOBATEILCKOW W MPOECKTHOM
JESATEIILHOCTH, TPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
NOUCKY METOJOB PELICHUS NPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3TU4HbIX
METOJI0B IMO3HAHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JIMYHBIX HCTOYHWMKAX WH(poOpManmu (HAYy4HO-
NOMYJISIpHAsE JIUTEpaTypa XHMHUYECKOTO COJCP)KAHHWS, CIOPABOYHBIC MMOCOOMS,
pecypcbl MIHTEpHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUIOB U (POpM
PECTaBICHHAS, KPUTHUYECKH OLICHUBATH eé JOCTOBEPHOCTB "
HENPOTUBOPEUYUBOCTB,

(opMyMpoBaTh 3aMPOChl U MPUMEHATh PA3TUYHBIE METOJbI MPH MOUCKE U
orOope wHpoOpManuu, HEOOXOAUMOW [UIsl BBIMOJHEHHS YYEOHBIX 3a1ady
ONpeACICHHOTO TUIIA,

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHIA U PA3JIMYHBIX MTOUCKOBBIX CUCTEM,

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMAIBbHYKO  (OPMY  MPEACTABIICHUS
uH(popManuu (CXeMbl, TpaduKh, AMarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE),

UCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeACTBA mnpu padoTe ¢
XUMHYECKOH MH(POPMALMEl: NPUMEHATh MEXNPEAMETHbIE ((PHU3MYECKHEe W
MaTEMATHYECKHE) 3HAKA U CUMBOJIBL, (POPMYJIbI, a0OPEBAATY PBI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITIAAHOCTH.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:



3a/1aBaTh BOMNPOCHI MO CYILECTBY 00CY>KIaeMOit TEMBI B X0O/1€ Majiora u/uiu
JMCKYCCHH, BBICKA3bIBaTh UJIEH, (POPMYTUPOBATH CBOM MPEATIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS TPEUIOKEHHOM 33124,

BBICTyIIaTh C TPE3CHTAIMEH Pe3yJbTaTOB MO3HABATEIBHON JEATCIBHOCTH,
MOJTYYEHHBIX CAMOCTOSTENILHO MJTH COBMECTHO CO CBEPCTHUKAMM TIPH BBIMOJTHCHUN
XUMHYECKOTO SKCICPUMEHTA, MPAKTUUECKONH pabOThI MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3aliuu yueOHOro mpoekTa, U (GopMyaupoBaTh BHIBOIBI
Mo pe3yjibTaraM MPOBEACHHBIX MCCIEAOBAHWN MyTEM COTJIacOBaHUs TO3MIWN B
X0J1¢ 00CYKACHUSI 1 OOMEHA MHCHUSIMU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIC ACHCTBHS:

CaMOCTOSITENIBHO TIJIAHUPOBATH W OCYIIECTBIIATH CBOK) TO3HABATEIIBHYIO
NESATENBHOCTD, ONpENeNss €€ LENM W 3a1a4d, KOHTPOJIMPOBATE M N0 MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh NPEUIAracMblii  aJITOPUTM  ACHCTBHNA TMpPU
BBITIOJTHCHMHA YYE€OHBIX M MCCICAOBATEIbCKUX 3a7a4y, BblOMparh HauboJiee
3¢ PeKkTHBHBIA C€MOCOO WX PEHICHHS C YYETOM [MOJIYYCHHS HOBBIX 3HAHHWHA O
BEUICCTBAX U XUMUUYECCKUX PEAKIUSX,

OCYILLIECTBIISATH CAMOKOHTPOJIb JIEATEILHOCTH HA OCHOBE cCamMoaHaliu3a |
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATHBI

[TpeaMeTHBIE Pe3yabTaThl OCBOCHMS MTPOrPaMMBbI TIO XUMHUHW Ha YriyOaEHHOM
YPOBHE HA YPOBHE CPEIHEro oOHIEro oOpa3oBaHMs BKIKOYAKT CHEHU(UUYECKUE
JUTs y9eOHOTO MpeaMeTa « XUMHUs»y HaydHbIC 3HaHUS, YMEHUS U CIOCOObI IeHCTBUi
10 OCBOCHUIO, MHTEPIPETAIIMN W MPeoOpa3oBaHUIO 3HAHWM, BUABI JEATCIHLHOCTH
MO TMOJYYCHUIO HOBOTO 3HAHWS M MPUMEHCHWIO 3HAHWN B Pa3UYHBIX YICOHBIX
CUTYyaIUsAX, a TAK)KE B PeaTbHBIX JKM3HEHHBIX CUTYAIUAX, CBI3aHHBIX ¢ XUMHEH. B
nporpaMMe MO0 XUMHUHU TPEIMETHBIE Pe3YyJbTaThl MPEACTaBICHBI 1O Tojam
U3yYCHUSI.

10 KUIACC

[IpenMeTHBIC pE3YJIBTATBI  OCBOCHMS Kypca «OpraHuyeckas XUMHS)
OTPAXKaroT:

c(hOPMUPOBAHHOCTL MPEJACTABICHUI: O MECT€ WM 3HAYCHUHM OPraHUYeCKOM
XUMUU B CUCTEME €CTECTBCHHBIX HAYK M €€ PO B 00ECIMEUYEHUH YCTOWYMBOTO
Pa3BUTHSI YEJIOBEUYECTBA B PEIICHUM MPOOJIEM SKOJOTUYECKON, SHEPrETUUECKON 1



NUIICBOH O€30MaCHOCTH, B PA3BUTHH MEIULMHBI, CO3JAHUM HOBBIX MAaTEPHAJIOB,
HOBBIX WUCTOYHUKOB SHEPIUH, B obecneyeHnn PALMOHATBHOTO
OPUPOJIONOIB30BAHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOWIECH KyJIBTYpPbI
YeJIOBEKA, A TaKXKE SKOJOTMYECKM OOOCHOBAaHHOTO OTHOILICHUS K CBOEMY
3I0POBBIO U IPUPOIHOM cperne;

BJIAJICHUE  CHUCTEMON  XMMHYECKHMX  3HAHWH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAOIINE TOHITHS — XUMUYECKUI JIEMEHT, aTOM, PO U 3JEKTPOHHAS
o0Ooynouka aroma, S-, p-, d-aTOMHbIE OpPOMTAIA, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS aToMma, TruOpuAu3anus AarOMHBIX OpOWTanei, WOH, MOJIEKYya,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMUUECKAs CBS3b,
MOJIb, MOJIIPHAsl Macca, MOJISIPHBINA 00BEM, YIIIEPOHBINA CKENET, PyHKIMOHAIbHAS
Ipynma, paaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKPAIIEHHBIC,
CKEJIETHBIE), M30MEPHUS CTPYKTypHas M MPOCTPAHCTBEHHAS (T€OMETPUYECKAs,
ONTUYECKAs), W30OMEPBI, TOMOJIOTMYECKHNA PsA, TOMOJIOTH, YIJIEBOJAOPOMBI,
KHACTIOPOZI- M a30TCOACPKAIIME OPraHWYECKUE COCIUHEHHSI, MOHOMED, TOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS, TEOPHM, 3aKOHBI
(mepuommuecknii 3akoH J[. M. MeHneneeBa, T€Opuss CTPOCHUS OPraHUYECKHX
BeniecTB A. M. ByTnepoBa, 3aKOH COXPAHEHHUsI MaCChl BEIECTB, 3aKOH COXPAHEHUS
W TPEBPALICHUS DHEPrUM NPA XUMUYECKMX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMHUHM, MHUPOBO33PEHUCCKHE 3HAHMS, JICKAIIME B OCHOBE
NOHWMAHWS TPUYMHHOCTA U CUCTEMHOCTH XUMWYECKUX SIBJICHUI; MPEACTABICHUS
0 MEXaHU3MAX XUMHYECKHX PEaKUMi, TEPMOAMHAMHYECKAX W KHHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKAHMs, O B3AUMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB
B MOJIEKYJIaX (MHAYKTUBHBIA U Me30MepHBINA 3 dekThl, opueHTanThl 1 1 1 pona);
(haKTOIOTUYECKUE CBEACHHS O CBOMCTBAX, COCTABE, MOJIYYEHWHM W OE30MACHOM
WCIOJb30BAHNN BAKHEHIINX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOHN
NESATEIbHOCTA ~ YEJIOBEKA, OOIMX  HAyYHBIX  MPUHOMOAX  XHUMHYECKOTO
NPOM3BOJCTBA (HA MPUMEPE MPOU3BOICTBA METAHOJIA, MEPEPAOOTKH HEPTH);

Cc()OPMUPOBAHHOCTh YMEHMIA: BBISABIISATH XAPAKTCPHBIC NMPHU3HAKW TOHSTHH,
YCTAHABIIMBATH MUX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOIINE MOHATUS MPH
ONMCAHUH COCTaBA, CTPOCHUS U CBOMCTB OPraHMYECKUX COCTUHEHHNIA,

c(POPMUPOBAHHOCTh YMEHUIA:

UCIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JIJIsi COCTABIICHUSI MOJICKYJISIPDHBIX W
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKENIETHBIX) (POPMYI OPraHUYECKUAX
BELICCTB,

COCTaBJISITh YPABHEHUSI XUMHUYECKAX PEAKIMH M PACKPBIBATH UX CYIIHOCTB:
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMA  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OajlaHca 3TUX peakuui, peakuuidi HMOHHOTO OOMEHA NYyTEM
COCTaBJIEHUS X TIOJHBIX U COKPAIEHHBIX MOHHBIX YPABHECHUH;



W3rOTaBIMBATh MOJIEIH MOJIEKYJl OPraHUYECKUX BEIIECTB IJI WILTIOCTPALAN
WX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMS;

c()OPMUPOBAHHOCTh YMEHHWI: YCTAHABIMBATh NPHUHAIC)KHOCTh M3YYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY M CTPOCHHIO K ONPEACIEHHOMY
KJIACCy/Tpynne COCIMHEHWH, JdaBaTb MM HA3BaHWUS 10 CUCTEMATHYECKOMN
HoMmeHkatype (IUPAC) u npuBoaMTh TPUBMAILHBIC Ha3BaHUS AJII OTIACIbHBIX
NPEICTABUTENICH OPraHUYECKUX BEIICCTB (3TUJIEH, ALETUIIEH, TOMYOJ, TJIULIEPHUH,
ATWJICHIJIMKONb, (EHON, (OpMaNbACTUi, AUETAIbACTH, ALUETOH, MYpPaBbHHAs
KHCJIOTA, YKCYCHAsi KUCJIOTA, CTEAPHHOBAsA, OJIEMHOBAS, NAJIBMUTUHOBAS KUCIIOTHI,
[JIMIUH, aJaHWH, MaibTo3a, (PPYKTO3a, aHWIWH, AWBHHWJ, M3OMPEH, XJIOPOMPEH,
CTHPOJI U APYTHE),

c()OPMUPOBAHHOCTHL YMEHUS ONPEACIAATh BHJ XWUMHUYECKOH CBSI3U B
OPraHUYECKUX COCAVHECHMSIX (KOBAJICHTHAS W WOHHAs CBS3b, O- W T-CB3b,
BOJIOPOJIHAS CBSI3b),

c(hOPMUPOBAHHOCThL YMEHUS MPUMEHATH TMOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa i 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEUIECTB OT MX COCTABA U CTPOCHHS,

Cc(OPMUPOBAHHOCTh ~ YMEHHH  XapakTEpHU30BaThb  COCTaB, CTPOCHHE,
(U3MYECKUE U XUMHUYECKUE CBONCTBA THUINWUYHBIX MPEICTABUTEICH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIICCTB: ATKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKAIUEHOB,
JIKWHOB, apOMAaTHMYECKHX YIJIEBOJOPOJAOB, CIHUPTOB, IBJICTHAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX M CJIOXHBIX 3(PUPOB, JKUPOB, HUTPOCOCAUHEHUIN 1
AMUHOB, AMHWHOKHCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, JAHM- W TMOJIACAXAPUIOB),
WUTFOCTPUPOBATh ~ IEHETUYECKYID  CBS3b  MEXKIAY  HUMH  YPaBHEHUSIMHU
COOTBETCTBYIOIIUX XHMHWYECKUX PEAKIUA € HMCHOJb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOPMUPOBAHHOCThL YMEHMS TOATBEPKJIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIMOHHON CIOCOOHOCTH OPraHUYeCKUX COCTMHEHUH OT
KPaTHOCTH M THUIA KOBAJICHTHOM CBSI3U (G- U M-CBSI3H ), B3AUMHOIO BIIMSIHUS aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOAHOTO
Chipbst  (HE(Th, TPUPOJHBIA Ta3, Yrojib), CHOCOObI €ro nepepadoTKu WU
MPAKTUYECKOE MPUMEHEHUE POAYKTOB NEPepabOTKH;

c(hOPMUPOBAHHOCTL BJIAJICHUS CUCTEMOH 3HAHWM O €CTECTBEHHO-HAYYHBIX
METOJAX MO3HAHMs — HAONFOJCHUHN, U3MEPEHUH, MOJACIHUPOBAHUM, SKCIEPUMEHTE
(peabHOM M MBICJIEHHOM ) U YMEHUSI TPUMEHSTH 3TH 3HAHUS,

c(hOPMUPOBAHHOCTL ~ YMEHUST  MPUMEHSTh OCHOBHBIC oreparuu
MBICJIUTEJIGHON ACATENIBHOCTA — aHaju3 W CHHTE3, CPaBHEHWE, 0000IIEHUE,



CUCTEMATU3ALMIO, BBISIBICHUE NMPUYMHHO-CIICICTBEHHBIX CBS3€H — I M3YUYEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUI,

c()OPMUPOBAHHOCTh YMEHMIA: BBISBIIATH B3AMMOCBS3b XUMUUYECKUX 3HAHHUNA C
MOHATUSAMU M TPEICTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEAMETOB s
0onee OCO3HAHHOIO MOHWUMAHHs CYUIHOCTH MAaTePUAIBHOIO E€OMHCTBA MHPA,
UCIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPraHUYECKOW XUMHM A1 OOBICHEHUS U
ITPOTHO3UPOBAHUS SIBJICHUI, UMEIOILUX €CTECTBEHHO-HAYYHYIO TPUPOAY;

C()OPMUPOBAHHOCTh YMEHHWIA: TPOBOJWUTH PACUYETBl MO  XUMHYECKAM
(dopMysiaM M YpaBHEHUSIM XHUMHUYECKUX PEAKLIMN C UCTIOIB30BAHUEM (DU3MUYECKUX
BEIMYMH (Macca, OOBEM Tra30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOLIMX
BEILIECTBA C KOJMMYECTBEHHOW CTOPOHBI. PACUYETHI MO HAXOKACHUK) XUMUYECKON
(OopMyJIbl BEIMIECTBA MO HM3BECTHBIM MACCOBBIM AOJSM XUMHYECKHX 3JIEMEHTOB,
OPOAYKTAM CrOpPaHMs, MJIOTHOCTH ra3000Pa3HBIX BEIIECTB,

c()OPMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATTU3UPOBATh U OLICHUBATH
C TMO3WUMHA  DKOJIOTMYECKOH  OE30MACHOCTH  MOCJICACTBUS  OBITOBOH W
MPOU3BOACTBEHHOM  JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOH C mnepepaboTKOM
BEILECTB, UCMOJIB30BATh NOJIYYCHHBIC 3HAHUS I IPUHATHS TPAMOTHBIX PEIICHUN
npoOJiEM B CUTYalMsIX, CBSI3AHHBIX C XUMUEI;

c()OPMUPOBAHHOCTh YMEHMI: CAMOCTOSITENIBHO IJIAHUPOBATH M MPOBOJIUTH
XUMHYECKAA 3KCIEPUMEHT (MOJIYYEHHE M M3YUYCHUE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKUMM VYIIIEBOAOPOAOB PAa3MYHBIX KJIACCOB M
KHUCJIOPOACOAEPIKAIAX OPraHUYECKUX BEILECTB, PELICHUE JSKCIEPUMEHTATBHBIX
3aa4 N0 PACMO3HABAHWIO OPraHMYECKUX BEIIECTB) C COOMIOJEHUEM MPABUII
Oe3omacHOro oOpalleHust ¢ BEIECTBAMM W J1a00paTropHbIM  000pPYAOBAHUEM,
(opMynupoBaTh LENb MCCICIOBAHMS, MPEACTABIATE B PANIMUHONA  opme
PE3YJIBTATHI SKCIIEPUMEHTA, AHATM3UPOBATH ¥ OLICHUBATH UX TOCTOBEPHOCTE,

c(POPMUPOBAHHOCTh YMEHUIA:

coOJTI01aTh MPaBWIa DKOJIOTMYECKHU 1E€CO00Pa3HOro MOBEACHUS B OBITY W
TPYJOBON JEATEIIBHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBBbS, OKPYXKAKOLIEH
MPUPOIHON CPEIBI U JOCTHXKEHUS €€ YCTOWUMBOIO PA3BUTHS,

OCO3HABAThb OMNACHOCTb TOKCHMYECKOIO JEHCTBUS HA S>KUBBIC OPraHU3MBI
ONPEACIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAs CMbICH nokasarens [1JIK;

aHAJIM3UPOBATh LENECOO0OPA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIIECTB B
OPOMBILICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHUS PUCK-TTOJIB3A,

c(hOPMUPOBAHHOCThL YMEHUWH: OCYIICCTBIIATh IEJICHANPABICHHBIA MOUCK
XUMHYECKOH MH(OPMALMU B PA3JIMYHBIX UCTOYHUKAX (HAy4HAas U y4eOHO-HAYYHAS
JUTEpaTypa, CPeICTBAa MacCOBOM nHpopManun, MHTEPHET U APYTUE), KPUTHYECKA
AHAJIM3APOBATh XUMUYECKYI0 MH(POPMALUIO, IEpepadarbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUM C MOCTABJICHHOH yUeOHOM 3a1aueid.



11 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUSY OTPAKAKOT:

c(hOPMUPOBAHHOCTh MPEJACTABJCHUNA. O MaTepUabHOM E€IUHCTBE MUpa,
3aKOHOMEPHOCTSAX W TIO3HABAEMOCTH SIBJIEHUWA TPUPOJBLI, O MECTE W 3HAYCHUU
XUMUU B CUCTEME €CTECTBCHHBIX HAYK M €€ PO B 00ECIMEUYEHUH YCTOWYMBOTO
Pa3BUTHS, B PEIICHUM OPOOJIEM 3KOJOTMYECKOW, SHEPreTUUYECKOM W MULICBOM
0€30MacHOCTHA, B Pa3BUTUU MEAUIIMHBI, CO3JAaHMM HOBBIX MaTEPHAJIOB, HOBBIX
WUCTOYHUKOB SHEPIHM, B OOECHNEYCHUM PAlMOHAIBHOIO MPHPOAOINONIB30BAHUS, B
(OpPMHUPOBAHUM MHPOBO33PECHUSIT M OOWIEH KYJIbTYpbl YEJIOBEKA, a TaKKe
AKOJIOTUYECKA OOOCHOBAHHOTO OTHOMICHHWS K CBOEMY 3J0POBBIO M MPHUPOJAHOM
cpenc;

BJIAJICHAE  CHUCTEMOW  XMMHUYECKHX  3HAHWIN, KOTOpass  BKIIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS — XUMHWYECKUH OJJIEMEHT, aroM, SApO aroMma,
M30TOML, ANEKTPOHHAS 000JI0UKa aroma, s-, p-, d-aToMHbIe OpOUTaIu, OCHOBHOE U
BO30Y)K/IEHHOE COCTOSIHMSI aTOMa, TUOpUau3al|si aTOMHBIX OpOWTaNei, HOH,
MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMUYECKass CBs3b (KOBAJICHTHAs, WOHHAS, METAUIMYECKas, BOJOPOIHA),
KPUCTAUTMYECKAS PCIIETKA, XAMMWYECKAs PEaKus, PACTBOP, JJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAs JUCCOLMALNS, CTENCHb JUCCOLMAIUU,
BOJOPOJHBIA MOKA3aTellb, OKHCIUTENb, BOCCTAHOBHUTENb, TEIJIOBOH 3(PQeKT
XUMHAYECKON PEaKIUU, CKOPOCTh XUMUYECKON PEAKIIMK, XUMUYECKOE PABHOBECHUE,
TEOPUM WU 3aKOHBI (TCOPHS DJICKTPOJMTUYECCKOW TUCCOIMAIAN, MEPUOAAYECKHMA
3akoH .M. MeHnaeneeBa, 3aKOH COXPaHEHUs MACChl BELIECTB, 3AKOH COXPAHECHUS U
MPEBPAIIEHUS SHEPTUU MPU XUMHAYCCKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTABA
BCIIECTB, 3aKOH JCUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHUM SI3bIK
XUMHAH, MHPOBO33PEHUYECKUE 3HAHMS, JIEKANME B OCHOBE TOHUMAHUS
MPUYUHHOCTA W CHCTEMHOCTM  XUMHYCCKUX  SIBJICHHA,  COBPEMCHHBIC
MPEACTABICHAS O CTPOCHHWM BENIECTBA HA ATOMHOM, HOHHO-MOJICKYJIIPHOM H
HAIMOJIEKYJIIPHOM  YPOBHSIX, TMPEIACTABIICHUSI O MEXAHU3MAX XUMHYECKUX
peaKknuii, TECPMOJUHAMHYECCKAX H  KUHCTHYCCKUX  3aKOHOMEPHOCTAX  MX
MPOTEKAHKS, 0 XAMUYECKOM PABHOBECHM, PACTBOPAX M JUCICPCHBIX CHCTEMAX,
(haKTOJIOTMYECKUE CBEICHHUS O CBOWCTBAX, COCTABE, MOJYYCHUM M OE€30MacHOM
UCIOJIb30BAHUU BAKHEHIINX HEOPraHMYECKUX BEIICCTB B OBITY W MPAKTUUYECKOMH
JEATENBHOCTA  YEJIOBEKA, OOUMX  HAy4YHBIX  NPHUHIMOAX  XUMHUYECKOTO
MMPOU3BOJICTBA,

c(hOPMUPOBAHHOCTh YMEHWI: BBISBISATH XaPAKTEPHBIE MPU3HAKK TMOHSTHMA,
YCTAHABJIMBATh UX B3aUMOCBS3b, HUCIOJIB30BATh COOTBETCTBYIOUIUE TOHSATUS TPU
OMUCAHWUY HEOPTaHWYECKUX BEMICCTB U UX MPEBPALICHUM,



Cc()OPMUPOBAHHOCTh YMEHMS HCIIOJIB30BATh XUMHUYECKYI0 CUMBOJIMKY ISt
cocrtapneHuss (OpPMYJT BEHIECTB M  YPaBHEHUH  XMMWYECKMX  PEaKLMUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTACIBHBIX
BEILIECTB;

c()OPMUPOBAHHOCTh YMEHHS ONPEACIIATh BAICHTHOCTh U CTENECHb OKUCIICHUS
XUMHYECKHX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECCKOW CBS3M (KOBAJIECHTHAS,
WOHHAsA, METAUIMYECKas, BOAOPOAHAs), THUN KPUCTALIMYECCKOW PEIIETKH
KOHKPETHOTO BEILECTBA,

Cc()OPMUPOBAHHOCTh YMEHUsSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJA XUMHWYECKOW CBS3M W THMA KPUCTAIMYECKOW PEIETKH, OOMEHHBIA W
JOHOPHO-AKICNITOPHBIA MEXaHW3MbI 00PAa30BAHUS KOBAJICHTHO!N CBSI3H,

C(OPMUPOBAHHOCTh ~ YMEHMA:  KJIaCCU(PUUMPOBATH.  HEOPraHUYECKUE
BELIECTBA M0 UX COCTABY, XUMUUYECKUE PEAKLIMH 110 PA3TAYHBIM TPA3HAKAM (YHCTY
M COCTAaBY PEarvpyrolIMX BEIIECTB, TEIUIOBOMY 3(P(PEKTYy peaKuuu, W3MECHECHUIO
CTCIICHEH OKHCIEHUS JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO Katajim3aropa |
APYTUE); CaMOCTOATENBHO BEIOMPATh OCHOBAHUS W KPUTEPUM JUT KJacCU(PUKALUU
M3YYaeMBIX BEIIECTB U XUMUYECKUX PEaKLUiL;

c()OPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBIC NEPHOANYECKOTO 3aKoHa /I,
H. Menaeneesa 1 JEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIONIYI0, OOBICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUH;

Cc()OPMUPOBAHHOCTh YMEHWH: XapaKTEPH30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHUMWYECKUX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MEPUOIOB
[lepuoanueckoit  cucrembr .M. MenaeneeBa,  UCHOJB3YysS  MOHATUSA
«IHEPrETUYECKUE YPOBHUY, «IHEPrETUUYECKUE MOAYPOBHM», «S-, p-, d-aTOMHBIE
opOUTaIN», «OCHOBHOE M BO30YXKIEHHOE SHEPrETUYECKHE COCTOSHUS aroMay,
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U WX
coeauHeHui 1o mnepuogaM u rpynnam Ilepuommueckoin cucremsl [ H.
MenpeneeBa, BaJ€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
WX 3JIEKTPOHHBIX 000JIOYEK;

c()OPMUPOBAHHOCTh YMEHHWIA:  XapakTepHU30BaTh (OMUCHIBATH)  OOIIME
XUMHAYECKHE  CBOWCTBA  BELIECTB  PA3IMYHBIX  KJIACCOB,  IMOATBEP)KIATH
CYILLIECTBOBAHUE TE€HETHYECKON CBSA3M MEXAY HEOPraHWMYECKUMHU BELIECTBAMH C
ITIOMOILBIO YPABHEHUI COOTBETCTBYIOMINX XUMUYECKUX PEAKLINIA,

C()OPMUPOBAHHOCTh YMEHUS PACKPBIBATH  CYLIHOCTb.  OKWCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLMNA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca
ATUX PEaKkUWi;, peakuuii MOHHOrO OOMEHA MyTEM COCTABJICHUS WX TOJHBIX U
COKpPAII€HHBIX  HMOHHBIX  YPaBHEHWW,  peakuWil  THAPOIW3a;,  PEeaKui
KOMIUIEKCO00pa30BaHusl (Ha NTPUMEPE THAPOKCOKOMIUIEKCOB IUHKA W AJTFOMHHHS ),



C()OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3AKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIMA C YU4ETOM MX SHEPreTUUYECKUX XapaKTEPUCTHK, XapakTep
U3MEHEHUS CKOPOCTH XMMHUYECKOW PEaKIMKM B 3aBUCUMOCTH OT Pa3JIMUHbIX
(haKTOpOB, a TAKKE XAPAKTEP CMEIIEHUS! XMMHUYECKOTO PABHOBECHS MO/ BIUSHUEM
BHEITHUX Bo3AciicTBuid (mpunumn Jle [larense),

C(OPMUPOBAHHOCTh YMEHHUS XAPAKTEPHU30BATh XUMHUYECKUE PEaKIIUH,
JeKalMe B OCHOBE MPOMBIIIJIEHHOIO MOMYYEHHUsS CEPHOH KHCIIOTBI, aMMHaKa,
o0lMe HayyHble NPUHLMIBI XUMUYECKMX MNPOU3BOJACTB, LENECO0OPA3HOCTh
OPUMEHEHUS] HEOPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUst COOTHOLIEHUS PUCK-TTOJIB3A,

c(hOPMHUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHWA O METOJAaX HAYYHOIO
NO3HAHWS SIBJICHUA NOPHUPOAbI — HAOIIOJCHUE, W3MEPECHUE, MOJCIUPOBAHHE,
AKCIEPUMEHT (PEaTbHbIN U MBICJIEHHBIH ), UCTIOJB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSAThH 3TU 3HAHUS TIPH IKCTICPUMEHTATIBHOM MCCIIEI0BAHUH BELLIECTB
U s OOBACHEHHS XUMHUUECKUX SIBJIICHUHM, HMMEIOIUX MECTO B MPUPOAE,
NPAKTUYECKOHN ACATEIBHOCTH YETOBEKA U B OBCEAHEBHOM KU3HU,

c(OPMHUPOBAHHOCTb YMEHHMSI BBISBJISATh B3aMMOCBS3b XUMUUECKUX 3HAHUMA C
MNOHSATUSIMA U TPEACTABICHUSAMHU APYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JUIs
0oree 0CO3HAHHOTO MOHUMAHUSI MAaTEPUAIBHOTO €IMHCTBA MUPA,

C()OPMUPOBAHHOCTh YMEHUS MPOBOAUTH PACUYETH. C HWCHOJb30BAHUEM
NOHSATHI «MaccoBas J0Jis BEIIECTBA B PACTBOPE» M «MOJIIPHAS KOHLEHTPALUS;
MacChl BEIIECTBA WM 00BbEMA Ta3a MO W3BECTHOMY KOJMYECTBY BELIECTBA, MACCE
Wi 00BEMY OHOIO M3 YYACTBYIOIIMX B PEAKIMH BELIECTB, TEILIOBOTO 3 eKTa
PEAKIMK;, 3HAYEHUS BOJOPOJHOIO MOKA3aTessl PACTBOPOB KUCIOT M IIEIOYEH C
W3BECTHOM CTENEHBIO JUCCOLMAIIMM, MacChl (00BbEMA, KOJIMYECTBA BELIECTBA)
OPOAYKTA PEAKLMH, €CIH OJHO W3 MCXOJIHBIX BEIIECTB JAHO B BHJE PACTBOPA C
ONMPENECIEHHON MaCcCOBOM JT0JICH PaCTBOPEHHOIO BEIIECTBA WJIM JIaHO B M30BITKE
(MMEeT MPUMECH), JOJM BBIXOJA MPOAYKTa PEaKUMH, OOBEMHBIX OTHOLICHHIA
ra3os,;

c()OPMUPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO TUIAHUPOBATh W MPOBOAWTH
XUMHYECKAA  SKCIIEPUMEHT  (MPOBEACHHUE  pEaKUMid  MOHHOrO  OOMEHA,
NOJATBEPKICHUE KQUECTBEHHOTO COCTaBa HEOPraHWYECKUX BEIIECTB, OMPEACIICHUE
Cpelopl PACTBOPOB BEUICCTB € MOMOIIBIO WHAWKATOPOB, W3YUYCHUE BIIHSHHS
pa3nuuHbBIX  (PAKTOPOB HA CKOPOCTh XMMHMYECKOHW  PEaKUuHM, PEUICHHE
DKCHEPUMEHTAJIBHBIX 3a1a4 mo Temam «Mertamibly U «Hemetamisi»y) ¢
coONIoICHAEM TTPaBWIT 0E30MacHOro OOpallleHUsl ¢ BEUIECTBAMH U Ja0OPATOPHBIM
obopynoBaHueMm, (HOpMyaupoBaTh I1E€Ib  MCCICAOBAHUS, MPEICTABIATH B
Pa3NIAYHON (opME PE3yAbTAThHl SKCIEPHUMEHTA, aHAJIM3WPOBATh W OLICHUBATh WX
JOCTOBEPHOCTB;



c(OPMUPOBAHHOCTh YMEHUI: COOJIFOAATH TPaBUJIa NOJIb30BAHUS XUMHUYECKOH
nocynoil u nadoparopHbiM 00OpYJOBaHUEM, OOpalICHWS C BEIIECTBAMH B
COOTBETCTBUM € WHCTPYKIMSIMU MO BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, 3KOJIOTMYECKH LENECOO0pa3HOro TMOBEACHUS B OBITY W TPYAOBOM
JESATEIILHOCTA B LENSAX COXPAHEHHS CBOETO 3I0POBbS, OKPYKAKOWIEH MPUPOAHON
Cpeopl M JOCTHXKEHMS €€ YCTOMYMBOrO Pa3BUTHS, OCO3HABATH OIMACHOCTH
TOKCHYECKOTO JECHCTBUS HA KUBBIE OPraHU3Mbl OMPEACIEHHBIX HEOPraHUYECKHUX
BELIECTB, MOHUMAas cMbIC nmokasarens [1K;

C()OPMUPOBAHHOCTh YMEHHWH. OCYIUECTBIIATH LIEJCHANPABICHHBIA TOUCK
XUMUYECKOH MH(OpPMALINKN B PA3TMYHBIX UCTOYHUKAX (Hay4YHasl U y4eOHO-Hay4dHas
JUTEpaTypa, CPeICTBAa MacCOBOM nHpopManun, MHTEPHET U APYTUE), KPUTHYECKA
aHAJIM3UPOBATh XUMUYECKYHO MH(OPMALMIO, IepepadaTeiBaTh €€ U UCMOJIb30BATh
B COOTBETCTBUM C MOCTABJICHHOH yUeOHOM 3a1aueid.
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31 Mertoapl MO3HAHUS B XUMUU. XUMUS U 9 bubnmuoreka [IOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
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HOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
N KonunuyectBo yacos 1 3 P
° ara JIEKTPOHHBIE IH(PPOBLIE
Tema ypoka Konrpoabnbie | IlpakTuueckue P P
n/n Bcero u3ydeHusi | 00pa3oBaTeJIbHbIE PeCypChl
padoTbI padoTbI
IIpenmer u 3HaueHUE
OpraHUYeCKON XHMHH,
i bubnunoreka [IOK
MIPENCTABJICHUE O 1
https://m.eds00.ru/3686¢6f5
MHOT000pa3uy OPraHuIeCKHX
COEAMHEHUI
DJIEKTPOHHOE CTPOEHUE aTOMa
yriepona (OCHOBHOE U
) bubnmuoreka [IOK
2 BO30YKIEHHOE COCTOSTHHS). 1
https://m.edsoo.ru/Oce6fd4c
BaneHTHbBIE BO3MOXXHOCTH
aToMa yriepona
XUMUYeCKasi CBSI3b B
OpPTraHUYECKUX COCITMHECHMUSIX.
bubnuoreka [IOK
3 Mexanu3Mel 00pa3oBaHUs 1
N https://m.edsoo.ru/8d39f5¢8
KOBAJICHTHOH CBSI3H, CIIOCOOBI
paspeiBa CBsA3EH
Teopus cTpoenus
4 . bubnmuoreka [IOK
OPTraHUYECKUX COCTMHEHHH A. 1
https://m.edsoo.ru/9¢595cb8
M. bytneposa
Buaer nzomepuu: CTpykTypHas,
5 MIPOCTPAHCTBEHHAS. ! bubmmorexa LIOK
DnekTpoHHble 3G HeKTh B https://m.edso0.ru/b0ec61661
MOJIEKYJIaX OPTaHUYECKUX




cOoeqUHEeHUN

IIpencrasnenue o
Kjaccuukanuu u

6 CHCTEMATHYECKAs Bagmugrera Ok
https://m.edsoo.ru/c212dd21
Homenknatypa (IUPAC)
OpPraHUYECKUX BELIECTB

7 Knaccupukanus peakuunii B bubmmnorexa LIOK
OpraHUYeCKON XUMHH https://m.edsoo.ru/ba5706aa

g Cucremaruzanuys u 0000IIeHHE bubnuoreka [IOK
3HaHUN MO TEME https://m.edsoo.ru/87a37cab
AJIKaHbBI: TOMOJIOTHYECKHI PS,
obmas popmyna,

9 HOMEHKJIaTypa U U30Mepus, bubmmorexa LIOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT

10 duzuyeckre U XUMUYECKHe bubnuoreka [IOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711¢
Haxoxnenue ankaHoB B

11 npupoae. CriocoObl momyueHust budmmorexa [IOK

https://m.edsoo.ru/259b0a5b
U IPUMEHEHUE aJIKAHOB
[uknoankansl: o0mast
(dbopMyia, HOMEHKJIATypa U

12 U30MepHust, 0COOEHHOCTH bubnuoreka [IOK
CTPOEHHA U XUMHUYECKHUX https://m.edsoo.ru/156730d2
CBOWCTB, CITOCOOBI MOyYSHHS U
MPUMEHEHNE

13 Pemenne pacu€THBIX 32124 HA Bubmoreks [IOK

https://m.edsoo.ru/bf84d8eb




ONpeaeIeHUE MOJIEKYJIIPHON
(hOpMyJIbI OPTaHUIECKOTO
BEIIECTBA MO MACCOBBIM JIOJISIM
ATOMOB 3JIEMEHTOB, BXOJISIIIX
B ero coctas. Cucremaruzanus
1 00o0IIeHne 3HAHUM IO TEME

AJIKEHBI: TOMOJIOTHYECKHI PS,
obmas popmyna,
HOMEHKJIATYpPa, 3JEKTPOHHOE U

bubnuoreka [IOK

14
MNPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHast ¥ LiHC-
TpaHC-U30MEPHsI AIKEHOB
dusnyeckre U XuMHUIeCKHe
s bubnmuoreka [IOK
15 CBONCTBAa ajgkeHoB. [IpaBuio
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObI oNTyueHust u bubnmuoreka [IOK
NPUMEHEHUE ANKEHOB https://m.eds00.ru/665dc058
[IpaxTrueckast padora Ne 1 mo
" bubmmnorexa LIOK
I'7 teMme "llonydyenue sTuneHa u
. https://m.edsoo.ru/0941ced8
U3y4eHUeE ero CBONCTB
Pemenne pacu€THbIX 33124 HA
18 omnpeneIeHNE MOJIEKYJISIPHOM bubnuoreka [IOK
(hOpMyJIbI OPTaHUIECKOTO https://m.edsoo.ru/e9ea9921
BELlECTBA
AnKaaueHbl: CONpPsDKEHHBIE,
U30JIUPOBAHHBIE,
Bbubnuoreka [IOK
19 KyMYJIUPOBaHHBIE.

OcobeHHOCTH 3JIEKTPOHHOTO
CTPOEHUs

https://m.eds00.ru/04298c0a




20 XuMHU4YecKre CBONCTBA bubnuoreka [IOK
CONPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
21 CriocoObI oNTyueHust u bubnmuoreka [IOK
NPUMEHEHUE ATKATUEHOB https://m.edsoo.ru/12a81660
AJIKMHBI, TOMOJIOTUYECKUN PSII,
obmas popmya,
22 HOMeHK(iaIT)ypya, JJIEKTPOHHOE U Bubmmorexa [TOK
https://m.edsoo.ru/68bbccdc
MIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI, (PU3HUECKUE CBOMCTBA
23 XUMHUYECKUE CBOMCTBA AJIKUHOB Bugmugreiy Ok
https://m.edsoo.ru/23493a93
iy KauecTBeHHbIE peakiii Ha bubnmnorexa LIOK
TPOHHYIO CBSI3b https://m.edsoo.ru/7blc48da
25 CriocoObI oNTyueHust U bubnuoreka [IOK
NPUMEHEHUE ANKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3ana4: pacyé€Tel no
26 YPaBHEHUIO XUMHYECKON Bubmoreks [IOK
https://m.edsoo.ru/5db8e526
peakuuu
27 Cucremaruszanus u odoOreHne
3HAHUH 1O TEME
ApEHBI: TOMOJIOTHYECKUHN Psif,
obmmas popmyna,
)8 HOMEHKJIaTypa. DJNEeKTPOHHOE U bubmmnorexa LIOK
MNPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H30J1a U TOJIyOJIa,
ux (pU3NIECKUE CBOHCTBA
29 XUMHYECKHE CBOMCTBA APEHOB: bubnuoreka [IOK

p€aKkinu 3aMCIICHUA

https://m.edsoo.ru/ad4alaed




XUMHUYECKUE CBONCTBA APEHOB!

bubnunoreka [IOK

30 PCAKLHH TPHCOCAMHEHIIA, https://m.edsoo.ru/a44alac4d
OKHCIICHHE TOMOJIOTOB OeH30I1a

31 OcobeHHOCTH XUMHUYECKUX bubmmnorexa LIOK
CBOWCTB CTHUPOJIA https://m.edsoo.ru/d5018a54
Pemenne pacuéTHBIX 32124 HA

37 ompeeIeHNE MOJIEKYJISIPHOM bubnuoreka [IOK
(hOpMYyJIbI OPraHUIECKOTO https://m.edsoo.ru/53461a2¢
BELlleCTBA

13 CriocoObI oNTyueHust U bubnuoreka [IOK
NPUMEHEHUE aPEHOB https://m.edsoo.ru/6f717d09
I'enetuueckas cBA3b MEXKAY

34 Pa3JIMYHBIMU KJIACCAMU
yIJIEBOOPOAOB
Pacuétel no ypaBHEeHUAM
XUMHUYECKUX PEAKLU.

39 Cucremaruszanus u odoOrenne
3HaHUH IO TEME

36 IIpuponnstiii ras. [lonyTHbie
He(TsHbIE ra3pl

37 KamenHsbIii yronab 1 npoayKThl bubmmnorexa LIOK
ero nepepadboTku https://m.eds00.ru/69b3398b
Hedtb 1 criocobsl eé BuGmiorexa LIOK

- trepepatona. IpRerenis https://m.edsoo.ru/21{9de78
NPOAYKTOB MepepadboTku HedTh
I'eneTnueckas cBs3b MEXKAY

39 Pa3JIUMYHBIMU KJIACCAMU

yTJIEBOIOPOAOB




l'anorenonpousBoaHbIE
yTJIEBOIOPOAOB: 3JIEKTPOHHOE

bubnuoreka [IOK

40
CTPOEHHE, PEAKLINHU 3aMEIIEHUs https://m.edsoo.ru/82b4d759
rajoreHa
JlewicTBue 1enovei Ha
rajJlOreHNPON3BOHbIE.
41 Bzaumopeiicteue
IUTajoreHalKaHOB C MarHueM U
LIUHKOM
Cucremaruszanus u odoOreHne
. bubnuoreka [IOK
42 3HAHUU O paszeny
" " https://m.edsoo.ru/20e89£22
Yrnesonopoasl
43 KonTponbHast pabora o Teme bubmmnorexa LIOK
"Yrnesogopoasr" https://m.eds00.ru/95¢9¢298
IIpenenbHbIE OTHOATOMHBIE
CIIUPTBI. TOMOJIOTHUECKUH PS,
obmas popmyna, cTpoeHue
Bbubnuoreka [IOK
44 MOJIEKYJI, H30MEPHS,
https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
kiaccudukanus, Gusndeckue
CBOICTBA
XUMHUYECKUE CBONCTBA
45 NPENEIbHbIX OMHOATOMHBIX Bubmmoreis [IOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl mosryueHust u
bubnuoreka [IOK
46 NIPUMEHEHUE OAHOATOMHBIX
https://m.eds00.ru/484100000000000
CIIUPTOB
47 IIpocTteie 3¢upsr: bubmmorexa LIOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2¢788b2




0COOEHHOCTH PH3MUYECKUX U
XUMHUYECKHUX CBOUCTB

MHOroaTtoMHbI€ CIIUPTBHI:
STUJICHTJIUKOJIb U [NIHLIEPUH, UX

bubnunoreka [IOK

48 busnveckne 1 XUMHUYECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObl mosryueHust u

49 MIPUMEHEHNE MHOTOATOMHBIX Bz [OK

https://m.edsoo.ru/d12e567d
CIIUPTOB
DEHOI: CTPOSHUE MOJIEKYJIBI
50 q)mnqecmfe CBOIICTBA. o bubmmoreia LIOK
https://m.edsoo.ru/2¢ce 72618
TokcuuHocTh (heHoma
< bubnuoreka [IOK

51 Xummueckue cBoiicTea peHoa hitps//m.odsoo ru/037cas o

5 CriocoObI oNTyueHust u bubnuoreka [IOK
npuMeHeHne QpeHoa https://m.edsoo.ru/c77ddf4c
[Ipaxtrueckast padora Ne 2.

53 Pelenue skcriepuMeHTalbHbIX bubmmnorexa LIOK
3aaa4 no teme "CrupTel U https://m.edsoo.ru/fd0ced09
¢benons"

54 Cucremarusaius 1 00o0IeHne bubnmuoreka [IOK
3HAHUI MO TeMe https://m.edsoo.ru/1810cb9b
Anbpaerusibl U KETOHBIL:
3JIEKTPOHHOE CTPOEHHE

55 KapOOHUJIBHOH TPYIITHI, bubmmnorexa LIOK

TOMOJIOTUYECCKUE PAIbI, O6H.[a5[
dbopmyna, H3oMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




AJ'IbI[eFI/II[bI 1 KE€TOHBLI:

= bubnuoreka [IOK
56 ¢dusnueckne CBONCTBA; PeaKkLH
https://m.edsoo.ru/c887425¢
MPUCOCTUHECHUS
Peakuuu okucnenus u
bubnuoreka [IOK
57 Ka4eCTBEHHBIE PEAKLINHT
https://m.edsoo.ru/a393baa9
aJbACTUIOB U KETOHOB
58 CriocoObI onyueHust bubnuoreka [IOK
abIETUAOB U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NIpeNiebHbIE
59 KapOOHOBBIE KUCIIOTHI, bubmmnorexa LIOK
OCOOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecObl13
MOJIEKY I
H3omepust 1 HOMEHKIaTypa
P e bubnuoreka [IOK
60 KapOOHOBBIX KHCIIOT, UX
" https://m.edsoo.ru/700cc87b
¢dusndeckne CBONCTBA
XUMHUYECKUE CBOMCTBA
Bbubnuoreka [IOK
61 NPENEIbHbIX OJHOOCHOBHBIX
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OcobeHHOCTH CBOHCTB
2 MYpPaBbHUHOM KHUCJIOTBL bubmmnorexa LIOK
MHuoroobpa3sue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
OcobeHHOCTH CBOWCTB:
HETpeneNbHbIX U
apOMaTHYECKUX KapOOHOBBIX,
Bbubnuoreka [IOK
63 IUKapOOHOBBIX,

TUAPOKCUKAPOOHOBBIX KHCIIOT.

IIpencraBurenu BhICIIUX
KapOOHOBBIX KHCIIOT

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




IlonaTHE O MPOU3BOAHBIX

bubnuoreka [IOK

64
KapOOHOBBIX KUCJIOT https://m.edsoo.ru/0d162d9d
CriocoObl monryueHust u

bubnuoreka [IOK
65 NpUMEHEHHEe KapOOHOBBIX
https://m.edsoo.ru/7c065¢9d
KHUCJIOT
Crnoxable 3Gupsbr:

66 TOMOJIOTUYECKUH psif, 001mast bubnuoreka [IOK
dbopmyna, H3oMepus u https://m edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 duznyeckre 1 XUMUYECKHe bubnuoreka [IOK
CBOWCTBA 3()UPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THpIX 3a1a4: 1O
YPaBHEHHUIO XUMUYECKOMN

68 peakuuu, Ha ONpeAeseHue
MOJIEKYJISIPHOH (hOPMYJIBI
OpPraHUYECKOro BEIeCTBa
[IpaxTrueckast padora Ne 3.

69 Pelenue sxcnepuMeHTalbHbIX bubmmorexa LIOK
3anay no Teme "KapOoHoBbie https://m.eds00.ru/486671fb
KUCIOThl. CrioskHBIC 3PUpHI"

Kupsr: cTpoenue, pusndeckne
o bubnuoreka [IOK
70 U XUMHYECKHE CBOMCTBA
https://m.edsoo.ru/al9c5b98
(runponus)
OcobeHHOCTH CBOWCTB JKUPOB,

71 conep Kalinx OCTaTK! bubnuoreka [IOK
HETPEAEIbHBIX JKUPHBIX https://m.edsoo.ru/b0331922
KkHUCJOT. JKuphl B pupoae

72 Mpuia Kak COM BBICIINUX BnGmereks IOK

https://m.edso0.ru/3¢566565




KapOOHOBBIX KUCJIOT, UX
Morolee nevicteue. [lonstue o
CHHTETHYECKUX MOOIIHX
cpenctBax (CMC)

T'enetnueckas cBsI3b
YIJI€BOAOPOAOB U

Bbubnuoreka [IOK

73
KHUCIIOPOACOAEPKALIUX https://m.eds00.ru/56790c96
OpPraHUYECKUX BELIECTB

74 Pacuérel o ypaBHEeHUSAM
XUMHUYECKUX PEaKLUii

75 Cucremarusaius 1 0000IeHHe bubnuoreka [IOK
3HAHUI MO TEME https://m.edsoo.ru/f8caf2eb
OO1ast XapakTepUCTHKA

76 yIIeBOAOB U Kyaccu(pukanus bubmmnorexa LIOK
yIJIEBOIOB (MOHO-, TH- U https://m.edsoo.ru/7a9693al
MOJICAaXapHU/Ibl)

MoHocaxapuabl: pU3HUECKre
77 CBOICTBA U HaXOXKIEHUE B bubnmorexa LIOK
https://m.edsoo.ru/b4bdda2d
npupoae
IIpumenenue riaroko3el, €€
bubnuoreka [IOK
78 3HAYCHUE B
https://m.edsoo.ru/5¢61122d
JKU3HENEATEIbHOCTH OpraHu3Ma
Jucaxapunbl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubnuoreka [IOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384¢7
MPUMEHEHNE ANCaXapUI0B

20 ITonucaxapunel: cTpoeHue bubmmorexa LIOK

MaKpOMOJIEKYJ, PU3NIECKHE U

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




XUMHYECKHE CBOMCTRA,
MPUMEHEHNE

ITonsiTne 06 HCKYCCTBEHHBIX

bubnuoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHBIX 3a/1a4 HA
%) ompeneIeHNe 10U BbIXOna bubnuoreka [IOK
NPOAYKTA PEAKLIUH OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3MOKHOTO
%3 Cucremaruzanuys u 0000IIeHHE bubnuoreka [IOK
3HAHUI MO pa3aeny https://m.edsoo.ru/08d4364¢
KonTponbHast pabora o Teme
84 "Kucnopoacoaepkamme Bmgmorerg QR
d P " https://m.edsoo.ru/42c¢6678¢
OpraHUYEeCKUEe COSANHEHUS
AMUHBI KacCU(pUKALIHS,
CTPOEHUE MOJIEKYJI, 001Iast
85 (1)10‘p MyJia HsoMest[ Bubworeis OK
PN, Py, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa u (prsudeckue
CBONCTBA
26 XuMu4yecKkne CBONCTBA Bbubnuoreka [IOK
anu(aTuyecKux aMUHOB https://m.edsoo.ru/1bc5¢f80
AHWINMH: CTpOEHHE aHWJINHA,
87 OCOOEHHOCTH XUMUYECKIX Brterers [0k
. https://m.edsoo.ru/39¢cd21f1
CBOICTB aHUJIMHA
CriocoObl mostyueHust u
88 NpUMEHEHHE aTU(paTUIECKIX bubmmorexa LIOK
P https://m.edsoo.ru/eal38763
aMHHOB
29 AMMHOKHUCJIOTBI: HOMEHKJIATypa bubnmuoreka [IOK

U u3oMepus, pusmueckue

https://m.edsoo.ru/d1773¢80




cBolictBa. OTnennLHbIE
HpeI[CTaBI/ITeJ'II/I O-aMHUHOKHUCIIOT

XUMHUYECKHUE CBOMCTBA
aMUHOKUCJIOT, UX

90 OHOJIOrMYECKOe 3HAUYEHHE hufmorexa ITOK
https://m.edsoo.ru/77df705a
aMuHOKHCITOT. CHHTE3 U
TUIPOJIU3 TIENTUAOB
o1 benku xax npuponHbie bubnmnorexa LIOK
MOJIUMEPBI, CTPYKTYPBI OEIKOB https://m.eds00.1u/429¢9899
bubnuoreka [IOK
92 XHUMHYECKHE CBOMCTBA OENKOB
https://m.eds00.1u/6237306d
AzoTtcoaepkainue
reTePOIUKIINIECKHE
93 coe Iz/IHeHI/Iﬂ HyxnenHosbie bubnuorexa LOK
8 Y https://m.edsoo.1u/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosornueckas pojb
[Ipaxtrueckast padora Ne 4.
Pemenne skcnepuMeHTaNbHBIX
94 3a/a4 MO TEME Brfmrerexa IEOK
" https://m.edsoo.ru/8e3¢02d 1
AzoTcoaepkainue
OpraHUYeCKHe COSTMHEHUS"
[Ipaxtrueckast padora Ne 5.
05 Pelenue skcriepuMeHTalbHbIX bubmmorexa LIOK
3anad no teme "PacriosHaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COCTMHEHHI"
KonrtpospHas padboTa o teme
96 "Asofcone >1<apLuI/Ie hufimorexa ITOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYeCKUe COSTMHEHUS
97 OCHOBHbBIE TIOHSATHS] XUMHUH bubnuoreka [IOK




BBICOKOMOJIEKYJIAPHBIX
COeqUHEHUU U METOIBI UX
CHUHTE€3a —IOJIMMEPHU3aLUs U

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

MOJTUKOHTCHCALUST

08 IInactmaccesl. YTunusaius u | bubnuoreka [IOK
nepepaboTKa TIacTUKa https://m.edso00.ru/82242¢0f
DnacToMephbl: HaTypaibHbIN

99 CUHTETUYECKHUE KAyUyKU. 1 Bubworeis [OK

https://m.edsoo.ru/246103¢ec
Pesuna
Bonokna: HatypanbHbIE,

100 HUCKYCCTBCHHBIE, | Bbubnuoreka [IOK
cunretnueckue. [lonumeper https://m.edso0.ru/5963a601
CHEMAJIbHOTO Ha3HAYEHUS
[Ipaxtrueckast padora Ne 6.

101 Pelenue skcriepuMeHTalbHbIX | bubmmorexa LIOK
3a1a4 no Teme "Pacno3HaBaHue https://m.edsoo.ru/3acbd77a
MJ1aCTMAcC U BOJIOKOH"

O06001meHre 1 cucTeMaTH3aus

102 M3y4E€HHOI0 Marepuaa 1o TeMe | bubmmnorexa LIOK
"BBICOKOMOJIEKY JIAPHBIE https://m.edsoo.ru/6a22ble8
coenuHEeHUs"

OBIIEE KOJIMYECTBO YACOB I10 100

ITPOTPAMME




11 KVIACC

KosauuectBo uyacos DJeKTPOHHbIE
No Harta nudposbie
Tema ypoxa Kourpoabubie | IlpakTuueckue p
n/m Bcero u3ydeHusi | o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
| AtoMm. CocTaB aTOMHBIX sITIEP. | Bbubnuoreka [IOK
Xumudeckuii snemeHt. M3otomnst https://m.edsoo.ru/59¢112¢e
5 CtpoeHue 3JIeKTPOHHBIX 000JI0UEK | Bbubnmuoreka [IOK
aTOMOB, KBAHTOBbIE YHCIA https://m.edsoo.ru/b4d9ftfa
3 Knaccupuxanms xumMuaeckux | bubmmnorexa LIOK
3JIEMEHTOB (-, p-, d-, f-371eMeHTbI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31eKTPOHOB MO | bubmmnorexa LIOK
ATOMHBIM OpOUTAJISIM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(PUTYPALIUH ATOMOB
Bbubnuoreka [IOK
S 3JIEMEHTOB B OCHOBHOM U 1
. https://m.edsoo.ru/8149¢846
BO30Y>KAEHHOM COCTOSIHUH
6 DJIeKTPOHHBIE KOHYUTYPALIUN HOHOB. ! Bbubnuoreka [IOK
DNeKTPOOTPULIATENBHOCTD https://m.edso0.ru/a0764b24
Ilepunonnueckuii 3aKOH U
Ilepuoanueckasi cucTeMa X UMHUYECKHUX
Bbubnuoreka [IOK
7 anemeHToB J[. 1. MeHaeneena, CBsI3b C 1
. o https://m.eds00.ru/16957¢01
COBPEMEHHOU TeOpueH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
g XUMHUYECKHUX 3JIEMEHTOB 1 00pa3yeMbIX | Bbubnuoreka [IOK
HWMHU MPOCTBIX U CIOKHBIX BELIECTB MO https://m.edsoo.ru/f8468927
rpymmnaM u nepuoaam




Cucrematuzauus U 0000IIEHUE 3HAHUN

bubnuoreka [IOK

"non
2

PACTBOPEHHOIO BEIECTBA ', " MOJISIPHAsA

KOHLIeHTpauus"

9
O TeME https://m.edsoo.ru/8fad2942
Bunasl xumMmuueckoi cBsI3U. MexaHU3MBI
10 00pa3oBaHUs KOBAJIEHTHOM CBSI3H. Bbubnuoreka [IOK
Bopoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MeskMONeKyIsIpHbIE B3aUMOAECHCTBUS
BanenTHOCTH U BaJICHTHBIE
1 BO3MOKHOCTH aTOMOB. CBsI3b Bbubnuoreka [IOK
3JIEKTPOHHOM CTPYKTYPbl MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
r€OMETPUYECKUM CTPOCHUEM
19 IIpencraBneHusi 0 KOMITJIEKCHBIX Bbubnuoreka [IOK
COEIMHEHUSX . COCTaB U HOMEHKJIATYPa https://m.edsoo.ru/8c66bl2a
Bemectsa MONEKYJISAPHOTO U
13 HEMOJIEKYJIAPHOTO CTpoeHus. Turmbl bubmmnorexa LIOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILECTB
IIoHATHE O AUCTIEPCHBIX CUCTEMAX.
Bbubnuoreka [IOK
14 IIpencraBneHue 0 KOJIOUAHBIX
https://m.edsoo.ru/da2¢70e4
pacTBopax
HctuHHBIE pacTBOPHI: HACHIIICHHBIC U
bubnuoreka [IOK
15 HEHACBIIIEHHBIE, PACTBOPUMOCTD.
https://m.edsoo.ru/e9ccdd8d
Kpucrannorunpater
16 CriocoObI BeIpaskeHUsT KOHIICHTPAIUU Bbubnmuoreka [IOK
pacTBOPOB https://m.edsoo.ru/328e653a
Pemenne 3aga4 ¢ UCMIONB30BAHUEM
17 TIOHATHH "MaccoBast 0 bubnuoreka [IOK

https://m.edsoo.ru/785¢0ab4




18 Knaccudukamvsi © HOMEHKJIaTypa Bbubnmuoreka [IOK
HEOPTraHWYECKNX BEIIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTusanus u 00o0IeHne 3HAaHUN Bbubnmuoreka [IOK
O TeME https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa rmo remam
"Ctpoenue atoma. [lepnonnueckuii

20 3akoH u lepunonuueckas cucrema Bbubnuoreka [IOK
XUMHYEeCKUX 3yieMeHTOB I, 1. https://m.edsoo.ru/70a60aa4
Menneneesa", "CTpoeHue BemecTsa.
MHuoroobpasue BeriecTs"
Knaccugpukanusi XAMUYECKUX PeaKIIuii
B HEOPraHUYECKOW U OpPraHU4YeCKON

21 XUMUU. 3aKOH COXPAHEHHUSI MaCChI Bbubnuoreka [IOK
BELIECTB, 3aKOH COXPaHEeHHUS U https://m.edsoo.ru/6335¢cdd2
MPEBPAIICHHS SHEPTHU TIPH
XUMHAYECKUX PEAKLIHSIX
TennoBble 3P HEKTH XUMUIECKHX

22 peakumii. TepMOXUMUYECKUE bubmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenus o ypaBHeHUSIM

23 XUMHYECKUX PEAKLHA U fimbmaexa LOK

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

TEPMOXUMHUYECKUM yPABHEHUSIM
CKopoCTb XMMHUYECKOH peaklni, eé

24 3aBUCUMOCTD OT Pa3JIHYHBIX (PAKTOPOB.
Kartanus u xaranu3atopel

25 I'omOreHHbIE U reTepOreHHbIE peaKLun

26 IIpakTrueckas padora Ne 1 mo reme bubmmnorexa LIOK

"BiusiHAE pa3IUYHbIX (PAKTOPOB HA

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




CKOPOCTb XUMHUYECKOH peakiuu"

Ob6patumble 1 HEOOPATHMBbIE PEAKIIUH.

Bbubnuoreka [IOK

27
XHMMHUECKOE PAaBHOBECHE https://m.edsoo.ru/309529b
IIpakTrueckas padora Ne 2 mo reme
28 "BaustHAE pa3IUYHbIX (PAKTOPOB HA bubmmoreia LIOK
£ g " https://m.edsoo.ru/3bf34¢17
MOJIOYKEHNE X UMUYECKOTO PABHOBECHSI
DNEeKTPONUTHYECKAST JUCCOIAAITHS.
29 CI/IJ‘IBZIG U caa0bIe SJIEKTPOJIUTHI Bngimgne TIOK
P ’ https://m.edsoo.ru/5f766bdf
CreneHb IUCCOLMALIAN
Honnoe npounssenenue Boabl. Cpena
30 BOJIHBIX le)CTBO oB. Bomopo Hblpﬁ bubmiorexa [IOK
& P pOB. BOAOPOA https://m.edso0o.ru/3966ca89
nokaszarensb (pH) pactBopa
T'unponus coneii. Peakium,
31 n ofexafo 1€ B pacTBOpax bubmmorexa [IOK
P - P P https://m.edsoo.ru/09d5a9%bd
3JIEKTPOJIUTOB
IIpaxTrueckas padora Ne 3 mo reme
32 "XuMudeckue peakiuyu B pacTBOpax Bupmmonery [[OR
"p " P £ https://m.edsoo.ru/2e3dacb0
3JIEKTPOJIUTOB
OKHCITUTENIbHO-BOCCTAHOBUTEIIbHBIE
33 eakiuy. BaxkaenIe OKUCINTENIN 1 Buppmorery QR
PREHE- https://m.edso0.ru/56226060
BOCCTaHOBHUTEIH
34 MeTtoa 37IeKTPOHHOTO (3JIEKTOHHO- bubmmnorexa LIOK
WOHHOTO) Oajanca https://m.edsoo.ru/fb691387
35 DJEKTPOJIN3 PACTBOPOB U PACIIJIABOB Bbubnmuoreka [IOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3ama4 pa3InyHbBIX TUIIOB Brbmaorexa TIEK
P https://m.edsoo.ru/5a859d16
37 Pemennie 3a1a4 pa3inyHbIX TUIIOB bubmmnorexa LIOK




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

18 Cucremaruzanus u 00001eHne 3HaHUN bubmmnorexa LIOK
o Teme " XuMuueckue peakuun” https://m.edsoo.ru/c161eb85

39 KontponbHas pabota mmo teme bubmmnorexa LIOK
"Xumnueckue peakaun” https://m.edsoo.ru/a8a0a930
Ilonoxxenue HEMETANIOB B
Ilepuoandeckoit cuCTeMe X MMHUYECKUX

40 anemeHToB J[. 1. Menneneesa u Bubmiorexa TIOR

Y https://m.edsoo.ru/8ca2dcad
OCOOEHHOCTH CTPOCHHSI UX aTOMOB.
dusnueckue CBONCTBAa HEMETAJIOB
AJoTpomnusl HEeMeTaJUIoB (Ha puMepe
41 KHCIopona, ceprl, pochopa u BntmamEa [IOK
poAa, Cepel, P https://m.edsoo.ru/ef92c¢91c
yrieponaa)

4 Bonopon: monydenue, pusnueckue u Bbubnuoreka [IOK
XUMHUYECKHe CBOMCTBA. [ 'uapuabl https://m.edsoo.ru/0aa8{613
lanoreHbr: HaXOXAEHUE B IPUPOAE,

e Bbubnuoreka [IOK
43 CHoCcOOBI MOMy4YeHus1, PU3NIECKUE U
N https://m.edsoo.ru/4e¢223795
XUMUYECKHUE CBOMCTBA
I'anorenoBonopoasl. Baxkueiimue
44 KHUCJIOPOACOAEPKAIINE COSAUHEHUS BntmmamEa [IOK
P P https://m.edsoo.ru/6b3255¢6
rajloreHoB
JlabopaTopHble ¥ MPOMBIIILICHHBIS

45 CrocoObI OJTY4YEHUsI TaJIOTEHOB. Bbubnmuoreka [IOK
IIpumenenue raJsoreHoB U Ux https://m.edsoo.ru/6971acad
COeIMHEHU N
IIpaxTrueckas padora Ne 4. Pemenne

Bbubnuoreka [IOK

46 DKCIIEPUMEHTAJIbHBIX 331a4 10 TEME

"Tanoreusr"

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




Kucnopon: naboparopHbie u
MPOMBIIIJICHHBIC CHOCO6bI MOJIYy4YCHMUH,

Bbubnuoreka [IOK

47
(du3nUecKue U XUMHYECKUE CBOWCTRA. https://m.edsoo.ru/c8abc36a
OszoH. [IpumMeHeHne KUCIOpoia U 030Ha

bubnuoreka [IOK
48 OKCHUIbI U IEPOKCHIBI
A P 8 https://m.edsoo.ru/5¢8816a0
49 Peinenue 3a1a4 pa3uyuHbIX TUTIOB brimmareta [OK
AP https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKIeHUE B MPUPOJE,
50 CH(I))CO6BI MOJyUEeHUs Q)pnslleqecxne u bubmorexa [IOK
Y . https://m.edsoo.ru/46afacl6
XUMHUYECKHE CBOHCTBA
Bbubnuoreka [IOK
51 CepoBonopon, cyabhuas
Ll T https://m.edso0o.ru/7¢875999
Kucnoponconep:kaiiye CoeTUHEHUS
52 cepbl (I;CO66HHIZ)CTI/I CBOICTB CEpHOM Brgmagrei Ok
peE P https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
IIpakTrueckas padora Ne 5. Pemenne
bubnuoreka [IOK

53 DKCIIEPUMEHTAJIbHBIX 331a4 10 TEME

" . " https://m.edsoo.ru/0atb05¢4
Cepa u e€ coemuHeHUsI
A3OT: HaxOXJleHHe B IPUPOJIE,

54 crocoObl ToTyueHus1, pusndeckue u Bubnmuoreka [IOK
XUMUYECKHE CBONCTBA. AMMMAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnoponconepsxkaiye CoeuHEHUS

55 a3oTa I())CO66H}II)OCTI/I CBOICTB a30THOM Bt Ok

' https://m.edsoo.ru/e2965afe
KHUCJIOTBI
56 IIpuMeHeHMe a30Ta 1 €ro COeIMHEHUH. bubmmnorexa LIOK

AzoTHbIe yIOOpeHus

https://m.edso0.ru/129£5059




Docdop: HAXOKNEHUE B IPUPOJE,
CHoCcOOBI MOMy4YeHus1, PU3NIECKUE U

Bbubnuoreka [IOK

57
XUMHUYeCKue cBoricTBa. Dochuas u https://m.edsoo.ru/9abb43ec
bochun
Oxcunsl dpocdopa,
58 (1)0C(1)Ho c((1>) e(bncap ue kucnotel. Conu B LR
¥ I\[, S ' https://m.edsoo.ru/c7a2d429
dbochopHOI KHCITOTHI
59 ITpumenenne pocdopa u ero bubmnoreka LIOK
coenuneHnii. @ocdopHbie ynodpeHus https://m.edsoo.ru/a218070a
IIpakTudeckas padora Ne 6. Pemenue
60 BKIZJHG HMEHTA Ii;HbIX 3a1a4 MO TEME Enfmerer [TOK
P 1 A https://m.edsoo.ru/8175ac3f
"Asot u pocdop u ux coenuHeHU"
VYrnepona: HaxOXAEHUE B IPUPOE,
AJUTOTPOIHBIE MOAU(UKALINH, Bbubnmuoreka [IOK
6l .
(du3nUecKre U XUMUYECKUE CBOWCTBA, https://m.edsoo.ru/1eb1919¢
MPUMEHEHNE
Oxcup yraepona(ll), okcu
62 ik (1\1/3) & (o ) N Hc oTa 1 66 Bbubnuoreka [IOK
rOJIbHAS KUCJIOTa U
yriepona » Yot . https://m.edsoo.ru/dba58adf
conu
63 Pemenne 3amad pa3audHbIX TUIIOB et
A&t P https://m.eds00.ru/6029b609
Kpemauii: Haxo:xxaeHUE B IPUPOIEL,
64 CI'II)OCO6bI HOJ quHI/Is[ Q)Hsngefmfe u Bubmorea [TOK
! . https://m.edsoo.ru/143558ab
XUMHUYECKHe CBOHCTBA
65 Oxcun kpemuawnsi(1V), kpeMHueBast Bbubnuoreka [IOK
KHUCJIOTA, CUITMKAThI https://m.edsoo.ru/3170e7b1
Bbubnuoreka [IOK
IIpumenenue kpemMHUs U €10
66 https://m.edsoo.ru/393cdac0

coenuHeHnil. CTEKJIO, €ro MoJyyueHue,

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




BUAbI CTCKJIA

Bbubnuoreka [IOK
67 Pemenne 3a1a4 pa3inyHbIX TUIIOB
https://m.edsoo.ru/b624£801
68 CucreMaTu3sanus u 0000IIeHHe 3HAHUN Bbubnmuoreka [IOK
o Teme "Hemerasnbr" https://m.edsoo.ru/6¢864db5
69 KontponbHas pabota o teme bubmmnorexa LIOK
"HemeTanibr" https://m.edsoo.ru/d0484¢c76
70 AHau3 pe3ynbTaToB KOHTPOJIBbHON bubmmnorexa LIOK
paboThI, KOppeKLUs OMUOOK https://m.edsoo.ru/2b7¢9510
[Tonoxxenue meTaioB B
Ilepuoandeckoit cucTeMe X MMHYECKUX
Bbubnuoreka [IOK
71 sneMeHTOB. OCOOEHHOCTH CTPOCHHUS
https://m.edsoo.ru/9839c16¢
3JIEKTPOHHBIX 000JIOUEK aTOMOB
METaJIJIOB
OO6mue pusnyecKkue CBOMCTBA
bubnuoreka [IOK
72 MeTaJuIoB. [ IpruMeHeHre MeTaioB B
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CrunaBel MeTasuioB. Kopposust Bbubnmuoreka [IOK
METaJJIOB https://m.edsoo.ru/42b872¢3
74 Pemenuve 3aga4 pa3auyHbIX TUIIOB Baeimere [IOR
P https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKUN s HATIPSDKEHUH
75 MeTaJ:JI:OB OO61mue cnopco6bl ncljn YeHUSI Bupmugrey [IOK
' y https://m.edsoo.ru/94eb377a
METaJIJIOB
O01mas xapakTepucTuka MeTauion 1A-
76 rpynnsl [lepuonnuyeckoil cuctemMsl bubmmnorexa LIOK

XHMHUYECKUX 3J1eMeHTOB. Hatpuii u
KaJMii: ojly4eHue, pusnueckue u

https://m.edsoo.ru/e12¢26b3




XUMHUYCCKHE CBOI\/'ICTBaj MNPUMEHEHUEC
MPOCTBIX BELICCTB U UX COeI[I/IHeHI/Iﬁ

Obmas xapakrepuctuka Metajuion ITA-
rpynnsl [leppoaudeckont cucremel
XUMHUYECKHUX 3JIEMEHTOB. Maruuii u

Bbubnuoreka [IOK

W KaJbLUN: TIOJTydeHue, PU3NIECKIe U https://m.edsoo.ru/7¢3e49¢0
XHUMHUYECKHE CBONCTBA, MPUMEHEHNE
MIPOCTBIX BEIIECTB U UX COEIUHEHUN

- JKEcTKoCTh BOABI U CIIOCOOBI €€ Bbubnuoreka [IOK
yCTPaHEHUs https://m.edsoo.ru/c74bfac9

79 ANOMHHUE: TIONydeHue, GU3NIecKre u bubmmnorexa LIOK
XUMHYECKUE CBONMCTBA, MPUMEHEHUE https://m.edso0.ru/0e79b266
AmdorepHbIe CBOIICTBA OKCHUIA U

20 TUJIPOKCHU/IA ATFOMUHUS, bubmmnorexa LIOK
TAIPOKCOKOMILJIEKCHI ATIFOMUHUS, X https://m.edsoo.ru/5d12d318
IpUMEHEHUE

81 Pemennie 3a1a4 pa3inyHbIX TUIIOB
IIpakTrueckas padora Ne 7. Pemenne

82 DKCIIEPUMEHTAJIbHBIX 331a4 10 TEME bubmmoreia LIOK
" " https://m.edsoo.ru/27a4af43

Merasibl rnaBHBIX MOATPYIII

OO0wast xapakTepUCTHKA METAJIIOB

%3 nodounbix noarpynn (b-rpyrmm) Bbubnmuoreka [IOK
Ilepuonnueckoi CUCTEMbI XUMUYECKUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
dusznuecKkue 1 XUMUYECKUE CBOMCTBA

84 XpOMa U €ro COeAUHEHUN, UX bubmmoreia LIOK

https://m.edsoo.ru/9911bef3

MpUMEHEHUE

85 Baxnerimue coequHeHNUs Maprasua. bubmmnorexa LIOK




Ilepmanranar xanus, ero
OKHCJIUTENbHBIE CBONCTBA

https://m.eds00.ru/039d69¢8

duznvueckue 1 XUMUYECKIE CBOMCTBA

86 €3a 1 eT0 Coe ennii. [lonydenue Bubmmereia [0k
JKeJie3a U er unennii. ITonyuenn
4 y https://m.edsoo.ru/1b7f8741
U MIPUMEHEHUE CIIJIABOB JKeJie3a
dusuueckue 1 XUMUYECKHUE CBOMCTBA
87 & COEIIHEHIT bubnuoreka [IOK
MeIu U WHEHUH, UX
A 8 ’ https://m.edsoo.ru/2bc0f954
MPUMEHEHNE
dusuueckue 1 XUMUYECKHUE CBOMCTBA
LIMHKA U €r0 COeIUHEHHH, HX Bbubnuoreka [IOK
88
pUMeHeHue. [ HIpOKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
LMUHKA
IIpaxTuueckas padbora Ne 8. Pemnenue
29 P P Bbubnuoreka [IOK
3KCIEPUMEHTAJIBHBIX 347144 10 TEME
" P & " https://m.edsoo.ru/abe352¢a
Mertajuibl TOOOYHBIX MOATPYIIIT
90 P bubnuoreka [IOK
eIIeHUE 3a71a4 PA3JIMUHBIX TUIIOB
Agnp https://m.edsoo.ru/a8b83d83
00001 enne U cUCTEMATU3 AL
01 Bbubnuoreka [IOK
A3YUEHHOrO MaTepuaia 1o TeMe
Y " P https://m.edsoo.ru/e91£e975
"Metauibl
9 KontponbHas pabota mmo teme bubmmnorexa LIOK
"Merab" https://m.edsoo.ru/83f63¢cal
93 AHanu3 pe3ynbTaToB KOHTPOJIBbHON bubmmnorexa LIOK
paboThI, KOppeKLUs OMUOOK https://m.edsoo.ru/9ebff2fd
Posnb xumuu B o0ecrieueHnu
o4 YCTOHYMBOrO pa3BUTHUs YEJIOBEUECTBA. bubmmnorexa LIOK

TlonsThe o HAaY4YHBIX METOOax
HUCCICN0OBaHUsA BCIICCTB

https://m.edsoo.ru/080fe 1£0




HayuHble mpuHIHNBI OpraHU3auu
05 XHUMHUYECKOIrO MPOU3BOJICTBA. ! bubmmnorexa LIOK
[IpompbIieHHBIE CTTOCOOBI TONYYEHUS https://m.edsoo.ru/2e45a44f
BAXKHEHIINX BEILECTB
XHUMHUECKOE 3arpsi3HEHNE
96 OKPY>KaroIeH Cpenbl U €ro 1 B R Ok
Py B pea https://m.edsoo.ru/9f11bf51
MOCJIEICTBUSI
97 XUMHS U 310POBBE YEJIOBEKA. | bubmnoreka LIOK
JlekapcTBeHHBIE CpenCTBa https://m.edsoo.ru/a6552721
08 Xumus nuty. Poias xumMuu B ! Bbubnuoreka [IOK
obecreYeHnn MUIIEeBO O€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapproMepHbie | Bbubnuoreka [IOK
cpeactsa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMusi B CTPOUTENBCTBE. BaxkHelne
100 CTPOUTENBHBIE U KOHCTPYKIITUOHHBIE 1 Bubmoreca [TOK
P PR https://m.eds00.1u/6169003
MaTepuabl
XUMUsA B CEJIBCKOM XO35IHCTBE.
101 Opraanyueckue 1 MUHEPAJIbHbBIC 1 Butumores [IOK
p P https://m.edsoo.ru/fd39587d
ynobpenus
102 Cucremaru3sanus 1 0000IeHHEe 3HAHUIM | bubnuoreka [IOK
Mo TEME https://m.eds00.ru/db979¢70
OBLIEE KOJIMYECTBO HACOB I10 102

ITPOTPAMME




YUYEBHO-METO/IMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVI YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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