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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma no XuMuu Ha ypOBHE CPEIHETO OOILIETO
oOpa3oBaHus pazpaboraHa Ha ocHOBe DesiepanbHOro 3aKOHA OT
29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit denepanmny,
TpeOOBaHMI K pe3ysibTaTaM 0CBOEHUS (heaepaibHOM 00pa3oBaTeIbHON
nporpammsl cpeanero oomero oopazopanus(OOIT COO),
npencraBieHHbIX B DenepaibHOM TocyaapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, ¢ yuétom KoHuenuuu npenoaaBaHus yueOHOTo
npeaMeTa « XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit
®denepanuu, peanu3yoIMX OCHOBHbIE 00pa30BaTeNIbHbIE IPOTrPaAMMBI, U
OCHOBHBIX NOJIO’KeHUH «CTparernu pa3BuTHs Bocutanus B Poccuiickoi
®denepanuu Ha iepuon 10 2025 roga» (Pacniopsixenue [IpaButenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

X¥MHSI Ha YPOBHE YIITyOJIEHHOTO U3yUYEHHs 3aHUMAET BaXKHOE
MECTO B CUCTEME €CTECTBEHHO-HAYyYHOro 00pa3oBanus yyammxcs 1011
KJ1accoB. M3ydeHue npeamera, peaanzyeMoe B YCIOBUSX
nuddepeHIpPOBaHHOTO, TPOPUIBLHOTO 00yUEHUSs, TPU3BAHO 00ECICUUTD
0011e00pa30BaTeNbHYIO U OOIIEKYIBTYPHYIO OATOTOBKY BBIITYCKHUKOB
IKOJIbI, HEOOXOAMMYIO JUIsl alalTallii UX K OBICTPO MEHSIOLUMCS
YCIJIOBUSIM JKU3HU B COLIMYME, a TAKKe JJI MPOJOJKEHUsT 00yUeHus B
OpraHu3alusIX NpoPeccCuoHaIbHOIO 00pa30BaHUsl, B KOTOPBIX XUMUS
SBIIIETCS] OAHOW U3 MPUOPUTETHBIX TUCLHUILIIUH.

B nporpamme 1o XuMHu# Ha3HauYEHUE MPEAMETa « XUMHUSD MOJTy4aeT
NOAPOOHYI0 HHTEPIPETALMIO B COOTBETCTBHH C OCHOBOIOJIAralOIIUMHU
nosioxkeHusiMu GI'OC COO o B3anmM000yCIIOBICHHOCTH IIEJIEH,
COJIEPKAHMSI, PE3YJITATOB 00y4YEeHHS U TPEOOBaHUI K YPOBHIO
NOJTrOTOBKH BbIIYCKHUKOB. CBUJIETEIBCTBOM TOMY SBIISIOTCS
CJIeIyIOLIME BBIMOJIHAEMbIE MPOrPaMMOM MO XUMUHU (DYyHKIIMH:

e UHGOPMAIMOHHO-METOIMYECKAsI, peaau3alus KOTopoil
oOecreynBaeT NoJy4YeHHUE MPEACTABICHUS O LENSIX, COIEPKAHUH,
oOuielt ctpareruu oOyyeHus, BOCIIUTaHUS U PA3BUTHS
0Oyy4aroluXxcsl CPEeACTBAMU MIPEIMETA, U3y4aeMOro B paMKax
KOHKPETHOTO MpoQuIs;

e OpraHM3alMOHHO-IUIAHUPYIOLIAs, KOTOpas MpeayCMaTpUBAET
OIpeeNICHHUE: PUHLHUIIOB CTPYKTYPUPOBAHUS U
MOCJIEI0BATEIbHOCTU U3yUYEHUsI yueOHOro Marepuania,
KOJIMYECTBEHHBIX U KAYECTBEHHBIX €T0 XapaKTePUCTHUK; MOAXOI0B
K (POPMUPOBAHUIO COAEPKATEIHHOM OCHOBBI KOHTPOJISL U OLIEHKU
00pa30BaTeNIbHbIX TOCTUKEHUN 00yUaIOIIUXCS B paMKax
UTOTOBOM aTTecTaluu B (pOpME €IUHOTO TOCYyAapCTBEHHOTO
’K3aMeHa MO XUMUHU.

[Tporpamma asist yriryOa€HHOTO U3yYEHUsT XUMUU:

e YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COACPKAHUE,
00s13aTebHOE JIs1 U3YUYEHHS B PAMKAX OTAEJbHBIX MPOQuiIei,
IpeyCMaTpUBAET paCIpPENEIEHUE U CTPYKTYPHUPOBAHUE €T0 110
KJIacCaM, OCHOBHBIM COZIEPKaTEIbHBIM JIMHUSAM/pa3enam Kypca;

e JA€T NpUMEPHOE pacHpeereHrue yueOHOro BpEMEHH,
PEKOMEHTyEeMOTO JUIsl U3yUYEHHUs OTIEIbHBIX TEM;



e Ipe/uIaracT NPUMEPHYIO MOCIIE0BATEIbHOCTD U3y ICHHS
y4eOHOro Marepuaia ¢ y4€ToM JOrHKH HOCTPOCHHS Kypea,
BHYTPHUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3EH;

e JAaET METOJUYECKYIO MHTEPIIPETALUIO LIEJICH U 33/1a4 U3YUYCHUS
IpeIMeTa Ha YIIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX
MPUOPUTETOB B CUCTEME CPETHETO O0IIero o0pa3oBaHus,
COJIEPIKATEIBHOM XapaKTEPUCTUKHU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHHSI OCHOBHOW 00pa30BaTEIbHON MPOrPaMMBbI CPETHETO
oOurero oOpa3zoBaHus (JIMUHOCTHBIX, METAIIPEAMETHBIX,
MPEIMETHBIX ), & TAKXKE C YUETOM OCHOBHBIX BUJIOB Y4eOHO-
MO3HABATENIHHBIX JEHCTBUN 00y4aronIerocsi o OCBOCHUIO
COJIEPKaHUSI PEAMETA.

[To Bcem Ha3BaHHBIM MO3UIIUSAM B IMTPOTPaMMe MO0 XUMHUH
IpelyCMOTPEHA TPEEMCTBEHHOCTh ¢ 00YUYEHUEM XMMUU Ha YPOBHE
OCHOBHOTIO 00111eT0 00pa3oBaHusl. 3a npejieslaMi YCTAaHOBIICHHOM
IPOrpaMMOi 10 XUMHUH 00s13aTeIbHON (MHBApUAHTHOM) COCTABIISIOIIEH
COJIEPKaHMsI YUEOHOIO MpeIMeTa « XUMHUSD» OCTAETCS BOBMOXXHOCTh
BBIOOpA €0 BapHaTUBHON COCTAaBIISIIONIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUH C HAIIPABIEHUEM KOHKPETHOTO TPOduIs
00y4eHUsI.

B coorBercTBun ¢ koHUenTyaiapHbIMU nonoxeHusaMu @I'OC COO o
Ha3HAYEHUH NPEeIMETOB 0a30BOr0 U yNIyOJEHHOIO YPOBHEHN B CUCTEME
b depeHIrpoBaHHOTO 00YUYEHHSI HA YPOBHE CPEIHETO OOLIETO
00pa3oBaHus XUMUS HA YPOBHE YIIIyOJEHHOTO U3yUYEHHUs HAIIPaBJICH Ha
peann3alnio NPEEeMCTBEHHOCTH € MOCIEAYOINUM 3TallOM MMOITYYEHUs
XUMHUYECKOT0o 00pa30BaHMs B paMKaxX U3yUYEHUs CIEIUaIbHBIX
€CTeCTBEHHO-HAYYHbIX U XUMUYECKUX JUCIUIUIMH B By3aX U
OpraHu3alusIX CPeIHEro npodeccuoHanbHoro oopasosanus. B atoi
CBSI3U M3y4YCHHUE TPEeaMETa « XUMUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO
Ha pacHIMpeHue U yNIyOJIIeHUE TEOPETUUECKON U MPAKTUYECKON
NOJTrOTOBKM 00y4aroluXcsl, BBIOpaBIIMX ONpPeIEAEHHBIA MPOPUIIb
00yu€eHHs, B TOM YUCJIE C MEPCIEKTUBON MOCIEAYIOIIETO MOIyYeHUS
XMMHUYECKOro 00pa30BaHMs B OpraHU3alusIX NpoecCuoHaIbHOro
obOpazoBanus. Hapsiny ¢ atum, B cBete Tpedboanuit ®I'OC COO
MJIAaHUPYEMBIM pe3yjibTaraM OCBOEHUsI efiepaibHOM 00pa3oBaTebHON
IPOrpaMMbl CPEAHETO 00IIEr0 00pa30BaHMS U3yUEHUE MTPEAMETa
«XUMHUsS» OPUEHTUPOBAHO TAKXKE HA PEIICHHUE 3a/1a4 BOCITUTAHUS U
COLIMAJIBHOTO Pa3BUTHsI 00yHaromuxcs, Ha ((OPMUPOBAHUE Yy HUX
OOLIEMHTEIIEKTYaIbHbIX YMEHHIM, YMEHUHN pallMOHATIU3ALNHA YYEOHOTO
TpyAa U 0000IIEHHBIX CTIOCOOOB JEATEIBHOCTH, UMEIOIINX
MEKIUCUUTUIMHAPHBIN, HAAMPEIMETHBIA XapaKkTep.

CocTaBisOIUMHU NpeAMeTa «XUMHUS Ha YPOBHE YIITyOJIEHHOTO
U3yUCHUS SBISIFOTCS YIITyONnEHHBIC Kypchl — «OpraHnyeckas XUMHsD U
«OOwmas u Heopranudeckas xumus». llpu onpeneneHnn noaxoa0B K
0TOOpY M CTPYKTYPHOM OpraHU3aluy COJIEP>KaHUs 3TUX KypCOB B
IporpaMMe Mo XMMHHM 3a 0CHOBY NpHUHATHI nojoxeHuss PI'OC COO o
paznuuusax 0a30BOro M ynyOJaEHHOIO YPOBHEHN U3yUEHUs MIPEAMETA.

OcHoBy conepxanust KypcoB «Oprannueckas Xumusi» u «Oo01mas u
HEOpraHWYecKas XUMUs» COCTABIISIET COBOKYITHOCTh IIPEIMETHBIX
3HaHUM U YMEHUH, OTHOCAUIMXCA K 0a30BOMY YPOBHIO U3YUECHUS
npenMera. JTa cucTeMa 3HaHUH MOoJydaeT ONpeeIEHHOE TEOPETUYECKOE



JOTIOTHEHUE, MTO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIHIA
00bEM (pakTosornueckoro Marepuaina. Tak, Ha yriyOlnEHHOM ypOBHE
U3y4EHHs peaMeTa odecrneyeHa BO3MOKHOCTh 3HAYUTENBHOTO
YBEJIUYEHUS 00bEMA 3HAHUI O XUMUYECKHX AJIEMEHTAX U CBOMCTBAX UX
COEIMHEHUI Ha OCHOBE PACILIUPEHUS U YIIIyOJIeHUS IPEICTaBIEHUM O
CTPOECHMH BEILIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTAX MPOTEKAHUS
peaKIuii, pacCMaTpPUBAEMBIX C TOUKH 3PEHUSI XUMUYECKON KHHETUKU U
TEPMOIUHAMUKHU. M3ydueHune nepuoanyeckoro 3akona u llepuonnueckon
CUCTEMbI XUMHUYECKHUX IEMEHTOB 0a3HpyeTCsl HA COBPEMEHHBIX
KBAHTOBOMEXAHUYECKHUX MPEACTABICHUIX O CTPOCHUH aTOMa.
XuMHUecKas CBA3b OOBSICHSETCS C TOYKU 3PEHUS SHEPTETUYECKUX
U3MEHEHH 1pu e€ 00pa30BaHUU U PA3PyLIEHUH, a TAKXKE C TOUKH 3PEHUS
MexaHU3MOB €€ oOpazoBaHusi. M3yueHne TUIOB peakivil JOMOTHSIETCS
(bopMUpOBaHUEM NPECTABIECHUN 00 AMEKTPOXUMHUYECKUX MPOLECCAX U
AJIEKTPOJIM3€E PACIIABOB U PACTBOPOB BeLIECTB. B Kypce opraHnyeckoit
XUMUHU NPU PACCMOTPEHUU PEAKIIMOHHON CITIOCOOHOCTU COEUHEHUM
yaessieTcsi 0co00e BHUMaHKE BOIIpocam 00 3IIEKTPOHHBIX AP (deKTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakiuil.

Oco0oe 3Ha4IeHHE UMECT TO, YTO Ha CO/ICP)KAHNUE KypCOB XUMHH
yI1yOn€HHOTO ypOBHS H3YHYCHHS IS KIIACCOB ONPEACNEHHOTO IPO(HIL
(1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep JOMOITHEHUH K oOei
CUCTEME NPEIMETHBIX 3HAHUI) OKA3BIBAIOT BIMSHUE CMEXHbBIE
npenMetsl. Tak, Harpumep, B COAEpKaHUU MTPEIMETA JIJIsl KJIaCCOB
XUMUKO-(pr3nyeckoro npoduis 60iblI0e 3HaYeHUE OyAyT UMETh
AJIEMEHTHI yueOHOro Marepuana mno ooumei xumun. [Ipu nzyuenuu
peIMeTa B JAHHOM Clly4ae akUEeHT OyIeT clieJaH Ha OOIIHOCTh METO/IOB
NO03HaHUs, OOLIHOCTh 3aKOHOB M TEOPUH B XUMHUH U B (PU3HUKE: AaTOMHO-
MOJIEKYJIIpHas Teopust (MOJIEKYJISIpHAst TEOPUS B (PU3HKE), 3aKOHBI
COXPAHEHMS MacChl U SHEPTUHU, 3aKOHbI TEPMOJMHAMUKH, IEKTPOIU3A,
IPEJICTABIEHUS O CTPOCHUHU BEIIECTB U IPYTOE.

B 10 ke BpeMs B copiepKaHuu IpeaMeTa Jisl KI1acCOB XMMHUKO-
OHMOI0ru4YecKoro npoduiist OONbIINK yAeIbHbINA BeC OylIeT UMETh
opraHuveckas xumus. B 3ToM ciydae nmpenocraBiseTcsi BOSMOXHOCTh
1151 60J1e€ 00CTOATENHHOTO PACCMOTPEHHUSI XUMUYECKOM OpraHu3aIuu
KJIETKH KaK OMOJIOTUYECKON CUCTEMBI, B COCTAaB KOTOPOW BXOZAT, K
IpUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUIHUIbI, OCIKH,
YIJIEBOAbI, HyKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHMS O cOCTaBe
Y CBOICTBax MpeACTaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX
BELIECTB CIY>KaT OCHOBOM JJI U3YUYEHUS CYIIHOCTH IIPOLIECCOB
(doTocuHTE3a, IbIXaHUsl, MULIEBAPEHUSI.

B nnane oopMupoBaHus OCHOB HAYYHOTO MUPOBO33PEHUS,
OCBOEHUS OOLIEHAYYHBIX METOJOB MO3HAHUS U OIbITA TPAKTUYECKOTO
NPUMEHEHUS! HAyYHBIX 3HAHUW W3yUYEHHUE NpeaMeTa « XUuMUs» Ha
yIIyOJEHHOM YPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SX C YUYEOHBIMU
IpeIMETaMHU, BXOJSIIMMU B COCTaB MPEIMETHBIX O0JlacTen
«EcTecTBeHHO-HayuYHbIE IPEAMETHI», «MaremaTrka 1 HtHPOpMaTHUKa» 1
«Pycckuli A3bIK U IUTEPATYPAX.

[Tpu u3yueHnun yueOHOro npeamera « XumMus» Ha yroyOI€HHOM
YPOBHE TaK)Xe, KAK Ha YPOBHE OCHOBHOTO U CPEIHETO OOILETO
oOpa3zoBaHus (Ha 0a30BOM YPOBHE), 3aJ1a4€il IEPBOCTEIICHHOM
3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB HAYKU XUMHUH KaK 00J1acTH



COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOM JAEATEIBHOCTH YEIOBEKA
Y OJTHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTYyphl. Pemenue 3Toi 3agaun Ha
yIIyOJIEHHOM YPOBHE U3yUY€HHU MPEAMETA MPEANOoaraeT pean3almio
TaKuX IIeJIeH, KaK:

dhopmupoBaHue MPEACTABICHUN: O MAaTEPUATILHOM EIUHCTBE
MHUpPAa, 3aKOHOMEPHOCTAX Y MMO3HABAEMOCTH SIBJICHUN MPUPOJIBI, O
MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ BeAyIIeH posiu
B 00€CIIEYEHNHN YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA: B
pelIeHrny NpooJIeM SKOJIOTUYECKON, SHEPIeTUUECKOM U MUIIEBOM
0€30MacCHOCTH, B Pa3BUTHHU MEIUIIMHBI, CO3JaHUN HOBBIX
MaTepuajaoB, HOBbIX UCTOYHUKOB YHEPTHUH, B 00€CTICUCHUN
palMOHAIILHOTO MPUPOJIONOJIb30BaHUs, B (HOPMUPOBAHUU
MUPOBO33PEHUS U O0IIEH KyJIBTYypbhl YEJIOBEKA, a TAKXKE
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
Y IIPUPOJHOM CPENE;

OCBOCHHUE CHCTEMBI 3HAHHH, JIEXKAIIUX B OCHOBE XUMUYECKOU
COCTaBJIAIONIEH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA:
dbyHIaMEHTaJIbHBIX TTOHSATUNA, 3aKOHOB U TEOPUM XUMHUH,
COBPEMEHHBIX MIPEICTABICHUN O CTPOCHUH BEILIECTBA HA PA3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJIMOJICKYJISIPHOM,
0 TEPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKUX PEaKIUi, 0 XUMUYECKOM PaBHOBECHH,
pacTBOpax M AUCHEPCHBIX CUCTEMAaX, 00 OOIIUX HAYUHBIX
MPUHIUIAX XUMUUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00y4daronIuxcsi 0CO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUUYECKUX 3HAHUUN IS
O00BSICHEHUS KIIFOUEBBIX UJEH U MPOOIEeM COBPEMEHHON XUMUH,
J1s1 OOBSCHEHUS U IPOTHO3UPOBAHUS SBJICHUHN, UMEIOIINX
€CTECTBEHHO-HAYUHYIO PUPOIY; FPAMOTHOTO PEILICHUS
npo0JeM, CBSI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS, aHAIM3a U
OILICHKH C MO3UIUNA SKOJIOTHYECKOM O€30MaCHOCTH MOCIEACTBUM
OBITOBOM U MPOM3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKA,
CBSI3aHHOW C XMMUYECKUM MPOU3BOJICTBOM, UCTIOIH30BAHUEM U
nepepaboTKOM BEIIECTB;

yr1yOsieHue mpeCTaBICHUN 0 HAyYHbIX METOJaX MO3HAHUSI,
HEOOXOJUMBIX JIJI PUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MHUpPE BEIIECTB U OOBSICHEHUS XUMUUECKUX SBJICHUU, UMEIOIINX
MECTO B MPUPOJIC, B MPAKTUUYECKOMN JEATETLHOCTH U
MTOBCEHEBHOM KU3HHU.

B mnane peanm3anuy nepBoOvYEpEIHBIX BOCITUTATEIBHBIX U
pa3BuBarOMX GYHKIHHN [IEJIOCTHOW CUCTEMBI CPEIHETO OOIIEro
0o0pa3oBaHus MPU U3YUYCHUH MIPEAMETA « XUMHS» Ha yIITyOJIEHHOM
YPOBHE 0CO0YI0 aKTyallbHOCTh TPUOOPETAIOT TAKKE IIEJIN U 3a]1a4H, KaK:

BOCMHUTaHUE YOSXKIEHHOCTH B MO3HABAEMOCTH SIBJICHUI
MPUPO/IbI, YBAXKEHUS K MPOIECCY TBOPUECTBA B 00JIaCTH
TEOPETUYECKUX U NPUKIATHBIX UCCIICIOBAHUN B XUMUH,
dhopMupoBaHUE MUPOBO33PEHNS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pPa3BUTHE MOTUBAIIMU K OOYUYEHHUIO U TTO3HAHUIO, CITIOCOOHOCTEN K
CaMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE YCBOEHHUS
oOLIEYEIOBEUECKUX LICHHOCTEH;



e pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYATbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEN 00ydaroumxcs, (GOpMHUpPOBAHUE y HUX
CO3HATEIHHOTO OTHOIIEHUS K CaMOOOPa30BaHUIO U
HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIICIIHON
npo¢eCCHOHAIBLHON U O0IIECTBEHHOM AESATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U IOTPEOHOCTH
B 3/I0POBOM 00pa3e KU3HU,

e (opmupoBaHHe yMEHU U HABBIKOB Pa3yMHOTO
IPUPOJIOTIONB30BAHNS, Pa3BUTHE SKOJIOTUIECKON KYIBTYPHI,
NPUOOPETEHHE OMbITA OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUUECKOM
JeSITEIbHOCTH.

Oo611ee 9nciao 4acoB, IPEAyCMOTPEHHBIX JJI U3yUYEHUs XUMHUU Ha

yI1yOJIEeHHOM YPOBHE CpeiHEero 0011ero oopasoBanusi, cocrasiseT 204

yacoB: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kiacce — 102

yaca (3 Jaca B HEJIEINIO).

COAEP KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

TeopeTnyecKkue 0CHOBbI OPraHU4eCcKON XUMHUM.

[Ipeamer u 3HaYEHNE OPTAHUYECKON XUMUU, ITPEACTABIEHUE O
MHOT000pa3uu OpraHuYeCKNX COETUHEHU.

DIEKTPOHHOE CTPOEHHE aTOMa YIIIEpOa: OCHOBHOE U
BO30YyXAEHHOE COCTOSIHUS. BajeHTHbIE BO3MOXXHOCTH aToMa yIjiepo/a.
XUMHYECKas CBA3b B OPraHUYECKUX COCUHEHUsAX. TuIbl rudpuan3anuu
aTOMHBIX opOuTaliel yrepoaa. Mexanu3Mbl 00pa30BaHUs KOBAJICHTHOU
CBsA3M (OOMEHHBIN U JOHOPHO-aKUENTOPHBIN). TUIBI TEpEKPhIBAHUS
aTOMHBIX opOuTanel, 6- u n-cBsi3u. OquHapHasi, 1BOMHAsA U TPOUHAS
cBsA3b. CriocoObI pa3pbiBa CBA3€H B MOJIEKYJIAX OPraHUYECKUX BEUIECTB.
[TonsaTre 0 cBOOOIHOM pajgukale, Hykieoduie u MeKTpodue.

Teopus cTpoeHust oprannyeckux coennHenu A.M. bytneposa u
COBPEMEHHBIC IIPEACTABICHNUS O CTPYKTYPE MOJICKYII. 3HAYCHUE TEOPUH
CTPOCHHSI OPTraHMICCKUX COCANHCHNMI. MOJEKYIISIpHBIC U CTPYKTYPHBIE
(popmyutbr. CTpyKTypHBIC (POPMYIIBI Pa3IMYHBIX BUIOB: pa3BEpHyTas,
COKpaléHHas1, ckeneTHas. M3omepus. Buabl nuzomepun: crpykrypHas,
IPOCTPAHCTBEHHAS. DIIEKTPOHHBIE 3PPEKTHI B MOJIEKYJIaX OPTaHUYECKUX
COEIMHEHUI (MHIYKTUBHBIA U ME30MEPHBIN AP (HEKTHI).

[IpencraBnenue o K1acCU(PUKALMA OPraHUYECKUX BEILECTB.
[Tonsitue o pyHkunoHansHOM rpymnme. ['omosnorus. ['omonoruueckue
psanel. Cucremarnyeckas HOMEHKIIATypa OpraHUYeCKUX COEIMHEHHM
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OTJEIBHBIX MPEICTABUTENCH.

Oco0eHHOCTH U KJ1acCU(UKAIUS OPraHUYECKUX PEaKLUi.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B OPraHUYECKON XUMHH.

DKCHEepUMEHTAJIbHBIE METO/Ibl U3YUYEHUS BEUIECTB U UX
IPEBPAILEHU: 03HAKOMIJIEHHE C 00pa3ljaMy OpraHU4eCKUX BEUIECTB U
MaTepuajaMy Ha UX OCHOBE, OMbITHI 110 MPEBPAILIECHUIO OPIraHUYECKUX
BEILIECTB MIPU HarpeBaHuu (IJIaBjaeHue, OOyIJIMBAHUE U TOPEHUE),
KOHCTPYUPOBaHUE MOJIETIEH MOJIEKYJl OpraHUYECKUX BEUIECTB.

YrieBoaopoasl.



Ankanbl. ['oMonoruueckuii psj aakaHoB, o0mas Gopmyina,
HOMEHKJIaTypa U U30MEpHsl. DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI AIKAHOB, SP -THOPHM3aIIMs aTOMHBIX OpOUTaIei
yIepoaa, 6-cBa3b. GU3nueckue CBOMCTBA AJKAHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIMU 3aMEIICHNUS,
M30MEpPU3aALMH, JETUIPUPOBAHNUS, IUKIIU3AIUH, TUPOJIN3a, KPEKUHTa,
ropenus. [IpencraBinenue o MEXaHU3ME PEAKIMN PAJUKAIBHOTO
3aMEILECHUS.

Haxoxnenue B npupozge. CriocoObl NOTYyUYEHUS U TPUMEHEHUE
AJIKaHOB.

[Muknoankansl. O0mias popMysia, HOMEHKJIATYpa U U30MEPHSL.
Oc00EHHOCTH CTPOEHUS M1 XUMHUYECKUX CBOMCTB MaJIbIX (LIMKJIONPOIIAH,
UKJIOOYTaH) U OOBIYHBIX (I[UKJIONEHTAH, [IUKJIOTEKCaH) IUKIIOATKaHOB.
CriocoObl OJTy4YEeHHsI U IPUMEHEHUE HUKIIOATKAHOB.

Ankenbl. [oMonoruueckuii psiji aIkeHoB, oo1mias hopmyia,
HOMEHKIIATypa. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
AJIKEHOB, Sp“-rUOpUAM3aLUs aTOMHBIX OpOUTaIel yIliepoa, G- U TT-CBA3H.
CtpyKTypHas U reoMeTpuueckas (LHc-TpaHc-) uzomepusa. Ouznueckue
CBOMCTBA AJIKEHOB. XMMHYECKHE CBOMCTBA: PEAKLUU ITPUCOCIUHEHHS,
3aMENICHUS B O-TI0JI0KEHHE NPUA TBOWHOMW CBSI3H, MIOJTUMEPU3ALUN U
okuciienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiny Ha
JBOIHYIO CBs3b. CIOCOOBI MOTYUYEHUSI U TPUMEHEHUE ATIKEHOB.

Anxanuensl. Kitaccudukanus ankaaueHoB (CONpsKEHHBIE,
U30JIMPOBaHHbBIE, KyMynuposanisie). OCOOEHHOCTH AEKTPOHHOTO
CTPOCHUS U XUMUYECKUX CBOMCTB CONMPSHKEHHBIX JUEHOB, 1,2- u 1,4-
npucoenuuenue. [lomumepuzanus conpsxEHHbIX JueHoB. CriocoObl
NOJTyYEeHHSI U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['oMonorudeckuii psii alikuHOB, 0011ast hopmya,
HOMEHKJIaTypa U U30MEpHsl. DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJT aJIKMHOB, SP-TUOPUIU3AIUsl aTOMHBIX OpOUTaIeH
yrepona. duszndeckue CBOMCTBA ANTKUHOB. XUMUYECKHUE CBOMCTBA!
peaKIK NPUCOEANHEHUS, TUMEPU3ALIMN U TPUMEPHU3ALIMH, OKHCICHUS.
KucnorHelie cBOMCTBa AJIKWHOB, UMEIOIIUX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIE peaKIMy Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYUYEHUS U
IPUMEHEHUE AJIKUHOB.

ApomaTrdeckue yriieBoJopoabl (apeHsl). [oMomorudeckuii psija
apeHoB, o011ast popMyJia, HOMEHKJIATypa U U30Mepusi. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a. Pu3nueckue CBONCTBA
apeHoB. XMMHUYECKUE CBOICTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIUU
3aMelleHUs B OEH30IbHOM KOJIBLIE U YIIIEBOAOPOIHOM pajuKale,
peaKIK NPUCOEANHEHMS], OKMCIIEHHE TOMOJIOTOB OEH30J1a.
[IpeacraBnenre 00 OpUCHTUPYIOIIEM JACHCTBUM 3aMECTUTENICH B
O€H30JIbHOM KOJIbLIE Ha PUMEPE AIKWIIbHBIX PaIMKAJIOB,
KapOOKCHJIbHOM, THJIPOKCHIIBHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XMMUYECKUX CBOMCTB CTUPOJIA.
[Tonmumepu3zauus cruposa. CnocoObl MONTyYeHUs] U IPUMEHEHHE
apOMaTHUYECKUX YIIIEBOJOPOIOB.

[Tpuponnsii ra3. [lomyTHbeie HeQTsHBIE ra3bl. HedTh 1 eé
npoucxoxieHre. KaMeHHbIN yroiib U IPOAYKTHI €ro NepepadOoTKH.
CnocoObI nepepaboTku HePTH: IEPETOHKA, KPEKUHT (TEPMUYECKUH,



KaTaJdUuTH4eCKuil), pudpopmunr, nuponus. IIpogykrsl nepepaboTku
He(TH, UX IPUMEHEHHE B POMBILIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY PA3IMUYHBIMU KJIACCAMHU
YIJIEBOAOPO/IOB.

DJEKTPOHHOE CTPOEHUE raJIONEHITPOU3BOIHBIX YITIEBOJOPO/IOB.
Peaknuu 3aMenienns rajgoreHa Ha rTuAPOKCOrpyIILy, HUTPOTPYIIILY,
UAHOTPYIIIlY, aMUHOTpyIIITy. JlelicTBHE Ha raJoreHnIpoOru3BOIHbIE
BOJHOTO M CIIMPTOBOIO pacTBopa miEnouu. Bzanmonencreue
JUTAJIOT€HAIIKAHOB ¢ MarHueM u uHKoM. [Tonsitue o
METaJUI0OPTaHNYECKUX CoOeTMHEeHMIX. Vcronb3oBanue
raJIOTeHIPOU3BOAHBIX YIJIEBOAOPOJOB B OBITY, TEXHUKE U MPU CUHTE3€E
OpraHUYeCKUX BEUIECTB.

DKCHEepUMEHTAJIbHBIE METO/IbI U3YUYEHUS BEUIECTB U UX
pEeBpAILEHU: U3yyeHue PU3NUYECKUX CBOMCTB YITIEBOIOPOIOB
(pacTBOPUMOCTH), KAYECTBEHHBIX PEAKIIMI YITIEBOJOPOIOB PA3TUUHBIX
KJ1accoB (0OecuBeYMBaHUE OPOMHOM MITM MOJHOM BOJbI, pacTBOpa
NepMaHraHaTta Kajaus, B3aUMOACICTBUE alleTUIIEHa C aMMHAYHbIM
pactBopoM okcujaa cepedpa(l)), kauecTBeHHOE OOHapyKEHUE yriiepoaa u
BOJIOPO/Ia B OPIraHMYECKHUX BEIIECTBAX, MOJIyYEHUE 3TUIICHA U U3yUYEHUE
€ro CBOMCTB, O3HAKOMJIEHHE C KosuleKIusIMu «HedTe» u «Yrons», ¢
o0Opa3laMu 1mIacTMace, KayuyyKoB U PE3UHbI, MOJEIMPOBAHUE MOJIEKYII
YIJIEBOAOPOJOB U T'aJIOT€HIIPOU3BOIHBIX YITIEBOJOPO/IOB.

Kuciaopoacoaep:kamme opranudeckne coeJHHEHNsI.

[TpenenpHble 0OgHOATOMHBIE CIUPTHI. CTpOEHHE MOJIEKY (Ha
npuMepe MeTaHoja u 3TaHona). [lomonoruueckuii psj, oodias popmyna,
U30MEpPHsI, HOMEHKJIaTypa U Kinaccupukanus. Grusndeckrue CBOMCTBA
Ipe/leIbHbIX OTHOATOMHBIX CIUPTOB. BopopoHbie CBSI3U MEXIY
MOJIEKYJIaMH CITIUPTOB. XUMHUYECKUE CBOIMCTBA: peaklUy 3aMEIIECHHS,
JeruipaTalu, OKUCICHUs, B3aUMOJIEHCTBHE C OPraHUYECKUMU U
HEOpraHM4eCKUMHM KucioTtaMu. KauecTBeHHas peakiysi Ha OTHOATOMHbIE
crupThl. [lelicTBue 3TaHONa M METAaHOJA HA OPTraHU3M YEJIOBEKa.
CriocoObl OJTy4YEeHHsI U IPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

[Tpoctbie ahupbl, HOMEHKIAaTypa U u3oMepusi. Oco0eHHOCTH
(bu3HYECKUX U XUMUYECKHX CBOMCTB.

MHoroaromMHble CIUPTHI — ITHUJICHIVIMKOJb U TIIHLIEPUH.
OU3NYECKNE U XUMUYECKHE CBOKMCTBA: PEAKIIMU 3aMEILICHUS,
B3aMMOJICHCTBUE C OPraHUYECKUMH U HEOPTraHUYECKUMU KUCIOTAMM,
KaueCTBEHHAs peaklys Ha MHOroaToMHble ciupThl. [IpeacraBnenue o
MEXaHU3Me peaKklnii HyKIeoPpuiIbLHOTo 3amenieHus. JlelictBue Ha
opraHusM yesnoseka. CrnocoObl NOTyUYEHUs U TPUMEHEHUE
MHOT'0aTOMHBIX CIIUPTOB.

®enoi. CTpoeHne MOJIEKYIbI, B3aUMHOE BIMSIHUE THAPOKCOTPYIIIIBI
1 O€H30JbHOTO siipa. Pu3nyeckue cBoiicTBa PpeHona. OcoOEHHOCTH
XUMUYECKUX CBOMCTB (eHona. KauecTBeHHbIEC peakiuy Ha PeHo.
ToxcuuHocTh PeHosa. CriocoObl MOMYyUYECHHS U TPUMEHEHHE (eHoa.
denonpopManbaeruiHas cMoia.

KapOoHUIIbHBIE COETMHEHUS — AJIbJIETUbl U KETOHBI. DJIEKTPOHHOE
CTpPOEHHE KapOOHWIBHOM Ipyniibl. [OMOIOrHUeCcKUe psiibl albJAETUIOB U
KETOHOB, 00111ast popMyIia, U30Mepusi 1 HOMEHKJIaTypa. Duzndeckue
CBOICTBa AJIBJACTUAOB U KETOHOB. XMMUYECKHUE CBOKCTBA aJIbJIETUIOB U
KETOHOB: peakiuu npucoequHenus. OKucieHrue ajabIeruioB,



KaueCTBEHHbIE peaKIMu Ha ajibJieruabl. CriocoObl MOIyYEeHUS U
IPUMEHEHHUE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH
CTPOEHHMSI MOJIEKYJ KapOOHOBBIX KUCIIOT. MI30Mepus 1 HOMEHKJIATypa.
duznyeckre CBOMCTBA OTHOOCHOBHBIX MPEAEIbHBIX KAPOOHOBBIX KUCIOT.
Bogopoansie cBsi3u MeXIy MOJIEKYIaMu KapOOHOBBIX KHCIIOT.
XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peaKkilus dTepuuKaIuu,
PEaKIMK C y4aCTHEM YIJIEBOIOPOAHOIO paaukana. OcoOEHHOCTH CBOWCTB
MypaBbUHOM KUCIOTHL. [IoHsATHE O MPON3BOAHBIX KAPOOHOBBIX KHCIOT —
CIOXKHBIX 3pupax. MHOrooo6pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH
CBOMCTB HENPENETbHbBIX U APOMAaTUYECKUX KapOOHOBBIX KUCIIOT,
JTMKapOOHOBBIX KUCIIOT, THIPOKCUKAapOOHOBBIX KUCIOT. [IpeacraBurenu
BBICIIMX KapOOHOBBIX KUCJIOT: CTEAPUHOBAs, MAJIbMUTHHOBAS,
OJIEMHOBAS, JIUHOIe8asl, TUHONIEH08as KACAO0Thl. CriocoObl MOTyUYEHUs U
IpUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxunbie 3upsl. [oMonornueckuit psij, oodmas gopmyna,
U30MepHs U HoOMeHKJaTypa. Ousnyeckre U XuMUYECKHe CBOMCTBA:
TUAPOIN3 B KACIION U IIEJIOYHOM Cpelie.

Kupsl. Crpoenue, puznuecKkue 1 XUMHYECKUE CBOMCTBA )KUPOB:
TUAPOIU3 B KUCIION U MIEI0YHOM cpesie. OCOOEHHOCTU CBOMCTB AKHUPOB,
COJIEPIKAILMX OCTAaTKU HEMPEAEIbHBIX )KUPHBIX KUCIOT. JKUpbI B
IpUpOJIE.

MBpb11a KaK COMM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE
JICUCTBHE.

OO6mras xapakTepucTrka yrieBojoB. Kiaccudukaius yrieBoioB
(MOHO-, AU- ¥ TofiMcaxapunl). MoHOCaxapuabl: TIII0OK03a, (PPYyKTO3a,
rajgakros3a, pubo3a, ae3okcuprbdosa. duznueckre cBOMCTBA U
HaxoxzaeHue B npupone. PorocunTe3. XuUMUYECKHUE CBOWCTBA TIIKOKO3bI:
PEeaKIHH C y4aCTHEeM CIIMPTOBBIX U NIbJACTHIHON TPYIII, CIIMPTOBOE U
MOJIOUHOKHCIIOE OpokeHue. [IpumeHeHne miroko3bl, €€ 3HaYeHUE B
AKU3HENEATEIbHOCTH opranu3ma. J(ucaxapuasl: caxaposa, MajabTo3a u
JakTo3a. BoccraHapnuBaroiye 1 HEBOCCTaHABIMBAOIINE TUCAXAPUIBI.
I'maponus aucaxapuaos. HaxoxaeHue B npupoje U NpUMEHEHHE.
[Tonucaxapuapl: Kpaxmail, IITMKOTeH U 1etono3a. CTpoeHue
MaKpOMOJIEKYJI Kpaxmalia, IITMKOreHa U LeJUTH0I03bl. DU3nyecKue
CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XUMUYECKUE CBOMCTBA Kpaxmana:
TUPOJIN3, KAYECTBEHHAs pEaKIUs C MOJOM. XUMHUYECKHE CBOMCTBA
LEJUTIONIO3bI: TUPOIN3, oTydeHHne 3(hUpoB 1esuTtoa03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a, alleTaTHBIA HIENK).

DKCHEepUMEHTAJIbHBIE METO/Ibl U3YUYEHUS BEUIECTB U UX
IPEBPALLEHUN: PACTBOPUMOCTb Pa3JIMYHBIX CHUPTOB B BOJIE,
B3aMMOJICHCTBUE ITAHOJIA C HATPUEM, OKUCIIEHUE 3TUIIOBOTO CIIUPTA B
aJbJeru]] Ha pacKaJIEHHOM MEAHOW MPOBOJIOKE, OKUCIEHHUE ITUIOBOTO
CIUpPTa JUXPOMATOM Kajus (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), KAUECTBEHHBIE PEAKIIMU Ha aJIbJIETUbI (C
ruapokcugoM quammuncepeopa(l) u ruapokcuom menu(1Il)), peaxuus
munepuHa ¢ rugpokcugom meau(Il), xumudeckue cBoiicTBa pacTBopa
YKCYCHOM KHCJIOTBI, B3AMMOJEHCTBUE PACTBOPA IITFOKO3bI C TUAPOKCHIOM
menu(Il), B3aumozeiicTBie Kpaxmasa ¢ H0JIOM, PEeIICHUE
AKCIIEPUMEHTAJIBHBIX 3aJ1a4 110 TemaM «CupThl U (EHOIIBIY,
«KapOoHoBbie KuciaoTbl. CiioxxHbie 3QUpPHD».



A3oTcoepsKalye OpraHuvdecKne coeJHHeHusl.

AMWHBI — OpraHMYeCKHe MPOU3BOIHbIe aMmmuaka. Kiaccudukanus
aMUHOB: anu(paTUYECKUE U apOMaTUYECKUE; IEPBUYHBIE, BTOPUYHBIE U
TpeTuuHble. CTpoeHre MOJIEKyYJ, 001Iast popmysa, H30Mepus,
HOMEHKJIaTypa U (pU3n4ecKre CBOMCTBAa. XMMUYECKOE CBOMCTBA
anu(paTUYeCKUX aMUHOB: OCHOBHbBIE€ CBOMCTBA, AJIKUJIMPOBAHUE,
B3aMMOJICMCTBHE MEPBUYHBIX AMUHOB C a30TUCTOM KucioTon. Conn
AJKUIAMMOHMSL.

AHUIUH — NpeACTaBUTENb AMUHOB apOMaTHUYECKOT0 psijia.
Crpoenue anwiIMHa. B3auMHoe BIMSIHUE TPYIIIT aTOMOB B MOJIEKYJIE
aHuwiHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHW/IMHA. KauecTBeHHbIE
peakuuu Ha aHWIMH. CriocoObl MOJTyYeHHs] U IPUMEHEHHE
anugarndyeckux aMmuHoB. [lonyyeHue aHuiIrHa U3 HUTPOOEH30J1a.

AmunHokucnorsl. HoMeHnknarypa u nuzomepus. OtaenpHbie
IPEJICTaBUTENN 0-aMUHOKHUCIIOT: IIUIMH, aJlaHuH. Pu3ndeckue CBOMCTBA
AMUHOKHUCTIOT. XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT KaK aM(pOTEPHBIX
OpraHUYeCKUX COEIMHEHU, peaKlMsl MOJTUKOHIEHCAalluH, 00pa30BaHue
MENTUIHOMN CBSI3U. bHOTOrMYecKkoe 3HaYeHrne aMUHOKUCIIOT. CUHTE3 U
TUAPOJIA3 HENTHUIOB.

benku kak npupoansie nosuMepsl. [lepBuunas, BropuyHas u
TPETUYHAS CTPYKTypa OeJIKOB. XMMUYECKHE CBOMCTBA OEIKOB: TMAPOIH3,
JIeHaTypalusl, KaueCTBEHHbIE PEAKIIMK HA OEJIKH.

OKCHEepUMEHTAJIbHBIE METO/Ibl U3YUYEHUS BEUIECTB U UX
MpeBpalIeHUii: pacTBOpeHHE OENIKOB B BOJIE, ACHATypallus OCJIKOB MPU
HarpeBaHMUM, LIBETHBIE PEaKLUU Ha OCJIKH, pEIEHUE SKCIIEPUMEHTAIbHBIX
3aJ1a4d 1o TeMaM «A30TCOAepKaIIMe OPraHUUYECKUE COETUHEHUS» U
«Pacmno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokomosieKyIsIpHbIE COCINHEHUS.

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI:
MOHOMEDP, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPHU3ALUH,
cpenHss MojeKysipHas Mmacca. OCHOBHbIE METOJIbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI — MOJIMMEpHU3ALIHS U
NOJIMKOHICHCALIUS.

[Tonumepnbie marepuasl. [1nactmaccesl (OJIUATUIICH,
HOJIMITPOTIUIIEH, TOJTMBUHUIIXJIOPH T, TOJIUCTUPOI,
NOJIMMETUIIMETAKPUJIAT, MOJIUKapOOHAThI, NOJUATHIEHTEpedTaar).
YTunuzauus u nepepadoTKa MIacTUKa.

DnacToMepsl: HATypaJibHbIN KaydyK, CHHTETHUECKUE KayUyKH
(OyTaaneHOBbIN, XJIOPOIPEHOBBIM, U30MPEHOBBIN) U CUJIUKOHBI. Pe3uHa.

BonoxkHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIENK), UICKYCCTBEHHbBIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUUECKUE (KalpOH U JIAaBCaH).

[TouMepsl cieMaIbHOTO Ha3HAYEeHUs (Te(IIOH, KeBIap,
AJIEKTPOIPOBOASIINE MOTUMEPDI, OMOpa3IaraeéMbie MOJIUMEPHI).

DKCHEepUMEHTAJIbHBIE METO/Ibl U3YUYEHUS BEUIECTB U UX
NpeBpalIeHUii: 0O3HAKOMJICHUE ¢ 00pa3IiaMu MPUPOJIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyyKOB, PEIICHHUE
AKCIIEpUMEHTAJIBHBIX 3aJ1a4 110 Teme «Pacrno3HaBaHue miacTMace u
BOJIOKOH).

Pacuérnsle 3anaun.

Haxoxnenne MonexyiasipHOl (hOpMyIIbl OpraHU4ECKOrO COEAMHEHUS
110 MACCOBBIM JIOJISIM AJIEMEHTOB, BXO/SIIIUX B €r0 COCTaB, HAXOXKJECHUE



MOJIEKYJIAPHOI (pOPMYJIbI OPraHUUYECKOTO COEIMHEHHUS 110 Macce
(00bEMY) IPOAYKTOB CropaHus, M0 KOJIMYECTBY BEIIECTBA (Macce,
00BEMY) MPOTYKTOB PEAKIMU U/WUIIH UCXOAHBIX BEIIECTB, YCTAHOBIECHUE
CTPYKTYpHOH (hOPMYJIbI OPraHMYECKOTO BEIIECTBA HA OCHOBE €TI0
XUMHUYECKHUX CBOMCTB WJIM CIIOCOOOB MOJIYUYEHUsI, ONPEECICHHUE 10N
BBIX0JIa TPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOMXHOTO.

MexnpeamMeTHbIe CBA3H.

Peanm3zanust MexXnpeaMETHBIX CBSA3EM PU U3yYEHUN OPTraHUYECKOU
xumuu B 10 ki1acce oCyIeCTBIAECTCS Y€pPE3 UCTIONb30BAHUE KaK OOIIHNX
€CTECTBEHHO-HAYYHBIX MOHITHI, TaK U MOHATHUIA, IPUHATHIX B OTJIEIbHBIX
peIMETaX €CTECTBEHHO-HAYYHOIrO 1IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBJICHUE, HAYYHbIN (aKT,
TUIIOTE3a, TEOPUSl, 3aKOH, aHAJIU3, CUHTE3, Kiaccuukaius, HabIoIeHue,
U3MEpEHUE, IKCIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®duszuka: Marepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPreTUYECKHUI YPOBEHbB, BEIIECTBO, TEI0, 00BEM, arperarHoe
COCTOSIHHE BEILECTBA, (PU3NUECKHUE BEIIMYUHBI, €AUHULIBI U3MEPEHMUS,
CKOpPOCTb, JHEprusi, Macca.

buonorus: kierka, opranusm, 3KocucteMa, ouocdepa, MmeTadboau3M,
HACJIEJICTBEHHOCTb, aBTOTPO(HBII U reTepOTPO(PHBINA TUIT TUTAHUSA,
OpoxxeHue, GOTOCUHTE3, IbIXaHue, OCJIKH, YTIIEBOIbI, JKUPHI,
HYKJIEMHOBBIE KHCIIOThI, ()EPMEHTHI.

I'eorpadusi: nmose3Hpie HCKONAEMbIE, TOTUIUBO.

TexHonmorus: nNuileBble MPOAYKTbI, OCHOBBI PALIMOHAIIBHOTO
NUTAaHUs, MOIOUIUE CPEJCTBA, MAaTepUaIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sijiep. XUMUYECKUM 31eMeHT. M30TorbI.
CTtpoeHue 31eKTPOHHBIX 000JI0UYEK aTOMOB, KBAHTOBBIE YHCIIA.
DHepreTuuecKue ypoBHU U NOJYPOBHU. ATOMHBIE OPOUTAIIH.
Knaccuduxanys XuMrU4ecKuxX JIEeMEHTOB (s-, p-, d-, f-aeMeHThI).
Pacnipenenenue 3MeKTPOHOB MO ATOMHBIM OpOUTAIISIM. DJIEKTPOHHBIE
KOH(QUTYypaIMy aTOMOB 3JIEMEHTOB MEPBOrO—4E€TBEPTOTO MEPUOJIOB B
OCHOBHOM U BO30YKIEHHOM COCTOSIHHH, SJIEKTPOHHbBIE KOHPUTYpaIU
MOHOB. DJIEKTPOOTPULIATEIHHOCTbD.

[lepuonnyeckuii 3akoH u [lepuonuyeckas cucreMa XuMHUYECKUX
anemenToB .M. MenneneeBa. CB3b NEPUOANUECKOTO 3aKOHA U
[Tepuonuyeckoit cucTeMbl XUMUYECKUX JIEMEHTOB C COBPEMEHHOU
TEOpUEel CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWMCTB
XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX
BELIECTB M0 TPYMIaM U NepruojiaM. 3Ha4YeHUE NEPUOANUECKOTO 3aKOHA
J.1. Menneneena.

XuMuueckas cBsi3b. Buabl XUMUYECKOM CBSI3U: KOBaJICHTHAS,
MOHHas!, MeTajuInyeckasi. MexaHu3Mbl 00pa3oBaHusl KOBAJICHTHOMN CBSI3U:
0OMEHHBIN U JIOHOPHO-AKIENTOPHBIA. DHEPIHs U IJTUHA CBS3H.



[TonstpHOCTB, HAIPABIEHHOCTh U HACBIIAEMOCTh KOBAJIECHTHOM CBS3H.
Kparnsbie cBa3u. Bogoponnas cBa3b. MexMoneKyIsspHbIe
B3aUMO/ICHCTBHS.

BaneHTHOCTB 1 BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b
AJIEKTPOHHOM CTPYKTYPbI MOJIEKYJI C UX TEOMETPUUYECKUM CTPOEHUEM (Ha
npUMEpPe COEAMHEHUH 3JIEMEHTOB BTOPOTrO MEPUOJIA).

[IpencraBneHne 0 KOMIUIEKCHBIX coennHeHusAx. Cocras
KOMILJIEKCHOT'O MOHA: KOMIUIEKCOO0PAa30Bareib, JIMTaH/bl. 3HAYEHUE
KOMIUJIEKCHBIX cCOeIMHEHUH. [IOHITHE 0 KOOPIMHATMOHHON XUMUH.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMS. THrbl
KPUCTAJUIMUECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonsiTEe 0 qUCHIEpCHBIX cucTeMax. MiICTUHHBIE PacTBOPHL.
[IpencraBnenne 0 KOUIOUAHBIX pacTBopax. CrocoObl BhIpaKEHUS
KOHLEHTPALlUHA PaCTBOPOB: MACCOBAs JOJIS BEIIECTBA B pACTBOPE,
MOJISIpHAst KOHIIeHTpauus. HacellieHHbIE 1 HEHACBIILIEHHBIE PaCTBOPHI,
pacTBOopuMOCTh. Kpucramnoruaparsl.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEILECTB.
TprBHanbHBIE HA3BaHUS OTACIIBHBIX MTPEACTABUTENIEN HEOPTaHUYECKUX
BEILECTB.

Knaccudukanus XuMUYECKUX pEaKIUi B HEOPTaHUYECKOUN U
OPTraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUSI MACCHI BEILIECTB; 3aKOH
COXPaHEHHUsI ¥ IPEBPALICHUS SJHEPTUU TP XUMUYECKUX PEAKLIMIX.
TernoBbie 3pPeKTh XUMUYECKUX peakMil. TepMOXUMHUUECKUE
YPaBHEHHS.

CKOpPOCTh XMMHUYECKOW PEAKIUHU, €€ 3aBUCUMOCTD OT Pa3JIM4YHbIX
(dakropoB. [oMoreHHble U rereporeHHbie peakuu. Karanus u
KaTaJn3aTophl.

OO6parumble 1 HeOOpaTUMbIE peakui. XUMUYECKOE PABHOBECHE.
KoHcTaHTa XMH4eCckoro paBHoBecHs. DakTopsl, BIUAIONINE HA
IIOJIOKEHUE XMMUYECKOIO PAaBHOBECHS: TEMIIEpATypa, AJaBICHUE U
KOHIEHTPALUH BEIIECTB, YYaCTBYIOIUX B peakuuu. [Ipunuun Jle
[Taremnbe.

Onekrponautudeckas aucconuanus. CuiabHble U ciadbie
anekTposuThl. Crenens aucconuannn. Cpena BOAHBIX paCTBOPOB:
KHUCJIOTHAs, HeUTpasibHasi, miesnoyHas. Bogopoansiil nokasarens (pH)
pactBopa. ['maponus coneit. Peakiiuu mOHHOTO 0OMEHa.

OKHUCANTENBHO-BOCCTAHOBUTENBbHBIE peakinH. CTENEHb OKUCIICHUS.
Okucnurens 1 BOCCTaHOBUTEND. [Iponieccrl okucnenus u
BOCCTAHOBJICHUS. BakHelme OKMCIUTENN U BOCCTAaHOBUTENU. MeTon
AJIEKTPOHHOTO OajaHca. DJIEKTPOIU3 PAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIIEPUMEHTAIBHBIE METO/BI N3yUYEHUS BEILIECTB U UX
NIPEBPALLICHUN: PA3JIOKEHNE MTEPOKCHIa BOAOPOIA B IPUCYTCTBUU
KaTajm3aropa, MOJIeJI KPUCTAJUIMYECKUX PEMIETOK, IPOBENECHUE PEAKIINI
MOHHOIO 00MEHa, OIpeJIeJIEHUE CPEIbl pACTBOPOB C MOMOILBIO
WHIUKATOPOB, U3yYEHHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOW PEAKIUHU U MOJOKEHNE XUMUUECKOTO PABHOBECHS.

Heoprannyeckasi Xumus.

[Tonoxxenue HemeTaioB B [leproguyueckoil CuCTEME XUMUYECKUX
anemeHnToB JI.M. MenieneeBa 1 0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®du3nyeckre CBOMCTBA HEMETAIIOB. AJJIOTPONUS HEMETAJUIOB (Ha
npuMepe KUciopoja, cepsol, pocdopa u yriepoza).



Bonopon. Tlonydenue, ¢puzndyeckue u XMuMUYECKUE CBOMCTRA!
pEeaKIMK C METAJIJIAMU U HEMETAJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA.
['uapunbl. TOIUIUBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B npupojie, CnocoObl MOTyyYeHus,
(du3nueckue U XUMHUYECKUe CBOICTBA. ['anoreHoBogopoabl. Baxkueiiume
KHUCIIOPOICOIEPKAIINE COEUHEHUS TraloreHoB. JlaboparopHsie u
IPOMBIILJIEHHBIE CIIOCOOBI MOIYYEHUS TaloreHoB. [Ipumenenue
rajOr€HOB U UX COCAUHEHUM.

Kucnoponu, o30H. JIabopaTopHbie U TPOMBIIIIIEHHBIE CTOCOOBI
noJrydeHust kuciopoja. dusznyeckre 1 XMuMUYECKUE CBOMCTBA U
IPUMEHEHHUE KUCI0poia U 030Ha. OKCUABI U IEPOKCU/IBI.

Cepa. Haxoxnenue B mpupoze, criocoObl MoTyueHust, PU3ndeckue u
xumMuueckue cpoiictBa. CepoBopopon, cyabduasl. Oxcup cepoi(IV),
okcug cepol(VI). CepHucras u cepHasi KUCJIOTHI U UX coiau. OCOOEHHOCTH
CBOWCTB CepHOI KUCHOTHI. [I[pMeHeHue cepbl 1 €€ COETUHEHU .

A3ot. HaxoxieHue B pupoze, CrnocoObl MOMy4YeHusl, PU3NYECKUe U
XUMHYECKHE CBOMCTBA. AMMMAK, HUTpUIbl. OKCHIBI a30Ta. A30THCTas U
a30THasi KUCIOTHI U X coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI.
[IpuMeHneHue a30Ta U €ro CoeIMHEeHH. A30THBIE YIOOpEHUSI.

docdop. HaxoxaeHue B npupojie, CrocoObl MOTyUeHHUS,
dusnueckue u xummuueckue coiictra. ochuast u pochun. Oxcuabl
dbocdopa, pocdhopnas kucnora u e€ conu. [Ipumenenne dpocdopa u ero
coeauHeHu. @ocdopHbie y1oOpeHus.

VYrepoa, HaxoKIeHUEe B MPUPoE. AJTIOTPONHbBIE MOAU(PUKALIUH.
®duznyeckre 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB, 00Pa30BAHHBIX
yrepogom. Oxcup yriepona(Il), okcua yrmepona(IV), yronshas kuciora
U €€ coiu. AKTUBUPOBAHHBIN yroiib, afcopouus. OymiepeHsl, rpades,
yIiiepo/iHble HaHOTPYOKH. [IpuMeHeHre MpoCThIX BEIECTB,
00pa30BaHHBIX YIVIEPOJIOM, H €r0 COEAMHEHUIA.

Kpemuuii. Haxoxienue B mpupoze, crnocoObl MOIy4eHMs,
busnyeckue u xumudeckue ceorictBa. Oxcun kpemuusi(IV), kpemuueBas
KHCJIOTa, CUIIMKatkl. [ [pumMenenne kpeMuus u ero coequneHni. CTekIo,
€ro MoJxy4yeHue, BUbl CTEKIIA.

[Tonoxenue MmeraiutoB B [leprnoguueckoi cucremMe XMMUYECKUX
a51eMeHTOB. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JIOUEK aTOMOB
MetasuioB. O6ue gpuznueckue cBoiicTBa MeTawioB. [Ipumenenue
METaJUIOB B ObITY U TeXHUKE. CIUIaBbl METAJIIOB.

DNEKTPOXUMUYECKUH psijl HanpsiKeHU MeTauioB. OO0I1ue cnocoObl
NOJTyYEeHHSI METAJJIOB: THIPOMETAILTYPrusi, TUPOMETAILTY PTHUs,
anekTpoMmeTamutyprus. [lonsitue o koppos3uu metamioB. CriocoOsbl
3aIUThI OT KOPPO3HH.

O6mas xapakrepuctrka MetamioB [A-rpynnst [lepuoauyeckoii
CHUCTEMBI XUMHUUYECKHUX IEMEHTOB. HaTpuil n Kanuii: noiay4deHue,
(du3nuecKkue U XMMHYECKUE CBOICTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U
UX COCTMHEHUN.

O6mas xapakrepuctrka MetamioB [[A-rpynmnsl [lepruognueckoi
CHUCTEMBbI XUMHUUYECKUX NIEMEHTOB. MarHui u KaJbLUI: MTOJIyYEHNE,
(du3nyuecKue U XMMHYECKUE CBOICTBA, MPUMEHEHHE MMPOCTHIX BEUIECTB U
ux coequHeHui. JKECTKOCTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

AIOMUHHUIA: TOTy4YeHue, PU3NUeCcKue 1 XUMHYECKUE CBOICTBA,
IPUMEHEHHUE MPOCTOrO BEIIECTBA U €r0 coequHEHUN. AM(pOTEpHbIE



CBOMCTBA OKCUJIA U TUIPOKCU/IA AJTIOMUHUS, TUAPOKCOKOMIIIEKCHI
AJTIOMUHUSL.

OO611ast XxapakTepuCTHKa METaIOB M0O0YHBIX noArpynn (b-rpyrim)
[leprognuueckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB.

OU3NYECKNE U XUMUYECKHE CBOMCTBA XPOMaA U €ro COCAMHEHHUIM.
Oxkcuapl u rugapokcuasl xpoma(Il), xpoma(Il) u xpoma(VI). Xpomarsr u
JTUXPOMAThl, UX OKUCIMTENbHbIE CBOMCTBA. [lonyueHne u npuMeHeHne
XpoMma.

DU3NYECKNE U XUMUYECKHE CBOMCTBA MAPTraHIa U €r0 COCAUHECHUM.
Baxwneimue coequnenust mapranna(ll), mapranmna(IV), mapranua(VI) u
mapranua( VII). [lepmanranar kanus, ero OKUCIUTENbHbIE CBOMCTBA.

Pu3NYEeCKNEe U XUMUYECKHE CBOMCTBA JKEJIE3a U €70 COCTMHEHU.
Oxkcunpl, ruapokcuabl U conu xxeneza(ll) u xenesa(Ill). [Tonyuenue u
IIPUMEHEHMUE KEJI€3a U €ro CILIaBOB.

OU3NYECKNE U XUMUYECKHE CBOMCTBA MEIU U €€ COCTMHEHU.
[lonyyeHne u npuMeHEHNE MEIN U €€ COCIUHEHHUI.

[{uHK: noixyuyeHue, GU3NYEeCKue U XMMUYECKUE CBOMCTBA.
AM@doTepHbIe CBOMCTBA OKCUIA U THIPOKCH 1A IUHKA,
TUAPOKCOKOMILIIEKCHI IMHKA. [[pyMeHenne MHKa U ero COeIMHEHU.

OKCIIEPUMEHTAIBHBIE METO/bI N3yUYEHUS BEILIECTB U UX
IpEeBpAILEHU: U3yyeHue o0pa3lioB HEMETAIIJIOB, TOPEHUE CEPBI,
dbocdopa, xenesza, MarHusi B KUCJIOPOJIe, U3yUEHUE KOJUICKIIUU
«Mertauibl ¥ CIJIaBb», B3AMMOJICUCTBUE HIETOYHBIX U
IIeJIOYHO3EMEJIbHBIX METAJIJIOB C BOJOM (BOBMOKHO MCITOJIb30BAHUE
BUJIEOMATEPHUAJIOB), B3aUMOJICHCTBUE LIMHKA U JKE€J€3a C pacTBOpaMu
KHCJIOT ¥ IIEJN0YEHN, KAUECTBEHHBIE PEAKIIMHA HA HEOPTraHUYECKUE aHUOHBI,
KaTHOH BOJOPO/JIa U KATHOHBI METAJJIOB, B3aUMOACHCTBHE THIPOKCUIOB
AJIOMMHUS Y IUHKA C PACTBOPAMH KHUCIJIOT U LIENOYEH, PELLICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TeMaMm «l anorens», «Cepa u €€
COEIMHEHHUSI», «A30T U pocdop U ux coequHeHus», « MeTauibl IIaBHbIX
noArpynmy, «MeTaibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Posnb xumuu B o0ecrnieueHnn yCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA.
[IoHsATHE O HAyYHBIX METOAX O3HAHUS U METOJIOJIOTUN HAYYHOTO
uccinenoBanus. HaydHnsle NpUHIMIBI OPTaHU3ALMN XUMUYECKOTO
npou3BoACTBa. [[pOMBIIILIEHHBIE CIOCOOBI MOYYEHHUS BaXKHEHIINX
BEUIECTB (Ha IpUMeEpPE MPOU3BOICTBA aMMHAKa, CEPHOM KHUCIIOTHI,
MeTaHosa). [IpombliieHHbIe CIOCOOBI MOTYYEHUS! METAUIOB U CILJIABOB.
XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOLIEH CPebl U €ro nociencTsus. Poib
XUMUU B 00€CTIEYEHU U IHEPTETUUECKOW O€3011aCHOCTH.

XuMus ¥ 3I0pOBbE UelIOBEKA. JIekapcTBeHHbIE cpencTBa. [IpaBuna
MCIIOJIb30BaHMS JIEKAPCTBEHHBIX ITpenaparoB. Poiap Xumun B pa3BUTHH
MEAUIMHBI.

XVMHSI UILK: OCHOBHBIE KOMITIOHEHTHI, UIIEBbIE 100aBKU. Poiib
XUMUU B 00€CTIEYEHU U NTUIIEBOI O€30ITaCHOCTH.

Kocmernueckue u napproMepHble CpeacTBa. bbITOBas XuMus.
[TpaBuia 0e30MacHOro UCIOJb30BAHMS IPENApaToOB OBITOBON XUMHHU B
MMOBCEHEBHOM KU3HHU.

XHUMHUS B CTPOUTEBCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPUAIBI
(meMeHT, 6eToH).



XHUMHUS B CEIBCKOM X0351MCTBE. OpraHM4eCcKre U MUHEPAJIbHbIE
yaoOpeHus.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTePUAIIbI, KPACKH, CTEKIIO,
Kepamuka. Marepuansl 115 31€KTpOHUKUA. HaHOoTeXHOIOrHH.

Pacuérnele 3anaun.

Pacuéthl: Macchl BeniecTsa niM 00bEMa ra3oB 1o U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WM OOBEMY OAHOTO M3 YYACTBYIOIIHX B
peaKIK BEIIEeCTB, Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB
peakIyu, eclivd OIHO U3 BEIIECTB UMEET MPUMECH, Macchl (00bEMA,
KOIMYECTBA BEIIECTBA) MPOLYKTA PEAKLUH, €CIIH OIHO U3 BELIECTB 1aHO
B BHJIC PACTBOPA C ONPEICIEHHON MACCOBOIT ONCH PACTBOPEHHOTO
BELIECTBA, MACCOBOM JIOJIM U MOJIAPHOM KOHLEHTPALMU BEUIECTBA B
pacTBOpeE, JOJU BbIXOJA MIPOAYKTA PEAKIIMN OT TEOPETUUECKH
BO3MOKHOTO.

MexrpeamMeTHbIe CBA3H.

Peanuzanus MmexxnpeqMeTHbIX CBA3EH pHU U3yYeHUH o0uIeil 1
HEOpraHn4eckon xumuu B 11 Kitacce ocymecTsusercs yepes
UCIOJIb30BAHME KaK OOILMX €CTECTBEHHO-HAYYHBIX MOHATHI, TaK U
NOHSTUH, MPUHATHIX B OTAEIBHBIX PEAMETAX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBJICHUE, HAYYHbIN (aKT,
TUI0TE3a, TEOPHS, 3aKOH, aHAJIU3, CUHTE3, KJIacCU(pUKALIHS,
NEPUOAUYHOCTb, HAONIOJEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIb,
MOJIETUPOBAHUE.

®duszuka: Marepusi, MUKPOMHUP, MAKPOMHP, aTOM, 3JIEKTPOH, MPOTOH,
HEUTPOH, NOH, U30TOIbI, PAMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTHUECKUI
YPOBEHb, BELLIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BELIECTRA,
ujeanbHbIi ra3, (U3N4ecKrue BEITUYUHbI, EAMHULBI U3MEPEHHUSI, CKOPOCTbD,
JHEprus, Macca.

buonorus: kierka, opranusm, 3KocucteMa, ouocdepa, metadboau3Mm,
MaKpO- U MUKPO3JIEMEHTBI, OCJIKH, )KUPBI, YIIIEBOAbI, HyKJIEUHOBBIE
KHUCIIOTBI, (PEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEUIECTB U MTOTOK SHEPTHH B
AKOCUCTEMAX.

['eorpadusi: MuHepabl, TOpHbIE TOPO/IbI, MOJE3HBIE UCKOIIAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHonmorus: XuMu4yecKasi IPOMBIIIIIEHHOCTh, METAJLTYprus,
CTPOUTEIbHBIE MaTE€pPHAIIbl, CEIbCKOX03IMCTBEHHOE MPOU3BOICTBO,
NUIIEBask IPOMBIILIEHHOCTh, (hapMalleBTHYECKasi IPOMBIILIIEHHOCTD,
IPOU3BOJICTBO KOCMETUUECKUX MPENApPaTOB, IPOU3BOICTBO
KOHCTPYKLUHMOHHBIX MaTepHUAJIOB, JJIEKTPOHHAS! TPOMBIILIIEHHOCTD,
HAHOTEXHOJIOTUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUbI
11O XUMMHWHU HA YIUIIYBJIEHHOM YPOBHE CPEJIHEI'O
OBLIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBUU C CUCTEMHO-/IEATEILHOCTHBIM MOAXOIOM B
CTPYKTYp€ JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpeAMETa « XUMHUS» Ha
YPOBHE CPEIHEr0 O0IIEro 00pa30BaHUsl BBIICICHBI CIAEAYIOIIUE
COCTaBJISIOLIME: OCO3HAHUE 00YUYaIOIIUMHCS POCCUIMCKOMN rpak1aHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIPEEIICHHUIO; HATMYUE MOTUBALMU K O0y4YEHHIO; TOTOBHOCTb U
CIOCOOHOCTh 00YYAIOIIMXCS PYKOBOJACTBOBATHCS IPUHATHIMU B
oO11ecTBe NMpaBUjiaMy U HOpMaMU MOBEACHMS; HAJTMYKE TPABOCO3HAHNUA,
AKOJIOTUYECKOMN KYJBTYPhI; CIIOCOOHOCTb CTaBUTH 11€JIU U CTPOUTH
YKU3HEHHbIE TUUIaHBbI.

JIM4HOCTHBIE PE3ybTaThl OCBOCHUS MPEAMETA «XUMUS» OTPAKAOT
c(hOopMUPOBAHHOCTH OMbITA MO3HABATEILHON U MPAKTUUYECKON
JESATENbHOCTH 00yHaroUMXcs B MPOIECCE peann3auuu 00pa3oBaTeIbHON
NEATEIbHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPEAMETA « XUMUS» OTPAKAOT
c(hOopMUPOBAHHOCTH OMbBITA MO3HABATEILHON U MPAKTUYECKOU
JESATENbHOCTH 00yHaroUMXcs B MPOIECCe peann3auuu 00pa3oBaTeIbHON
JESATENbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUA:

OCO3HaHUs 00yYaIOIIMMUCS CBOMX KOHCTUTYLIMUOHHBIX ITpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U IPABOMOPSJIKY;

IPEJICTAaBIECHUS O COLUAIIBHBIX HOPMAaX U IpaBUiIax
MEXJIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOU TBOPYECKOM ACATEIBHOCTH IIPU
CO3/1aHUM YUYEOHBIX MPOEKTOB, PEIICHNN YYEOHBIX U MTO3HABATEIbHBIX
3aJ1a4, BBIIIOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTY MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY
Y apryMEHTBI APYTUX MPU aHAIU3€E PAa3IMYHbIX BUJIOB y4eOHOMN
NEeSATENbHOCTH;

2) MaTPpHOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOIO OTHOILLEHHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIHIO
OTE€UECTBEHHOM XHUMUU;

YBa)KEHUS K IIPOLIECCY TBOPUYECTBA B 00JACTH TEOPUU U
IPAKTUYECKOTO MPUIIOKEHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JIAHHBIE HAyKU
€CTh Pe3yJbTaT JJIUTEIbHbBIX HAOIIOAEHUHN, KPOIIOTIIUBBIX
AKCIIEPUMEHTAJIBHBIX TOMCKOB, IOCTOSIHHOTO TPY/AA YUEHBIX U MPAKTHKOB;

MHTEpECa U MO3HABATEJIbHBIX MOTUBOB B MOJIYYEHUH U
NOCJIETYIOUIEM aHaIN3€ MH(OPMALIMK O IEPEIOBBIX TOCTHUKECHUIX
COBPEMEHHOW OT€YECTBCHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIINTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STHUECKOI0 NTOBE/ICHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYalluH, CBI3aAHHbIE C XUMHUYECKUMU
SIBJIICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;



TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MTOCTYNKU CBOUX
TOBApHUILEH C TO3ULUH HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM
OCO3HAHMS NOCJEACTBUN MTOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUS HEHHOCTEHN 340pOBOro U 0€30MacHOro oopas3a KHU3HU,
HEO0OXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY
(U3HUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

coOIoIeHHs MpaBUIl 6€30MacHOro 0OpalleHus ¢ BEUIECTBAMH B
OBITY, TOBCEAHEBHOM KU3HU, B TPYOBOU JI€ATEIbHOCTH;

NOHUMAaHMS HEHHOCTH MPaBUJI MHAUBUYAIIBHOTO U KOJUIEKTUBHOTO
0€30MMacCHOr0 MOBEACHUS B CUTYalUAX, YTPOKAIOUIUX 310POBbIO U KU3HU
JIIOCH;

OCO3HAHUS MOCIEICTBUI U HENIPUATHS BPEIHBIX TPUBBIUYEK
(ynorpeOeHust aJIkoroJis, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOro BOCIIUTAHHUSA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B YYEOHO-UCCIIEI0BATENbCKOM
NEeSATENbHOCTH, OOILIECTBEHHO MOJIE3HOM, TBOPUECKOW U JPYTUX BHIAX
NEeSATENbHOCTH;

YCTAHOBKH Ha aKTUBHOE YYacTHE B PELICHUU NPAKTUYECKUX 3a]1a4
COIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOEro KJiacca, IIKOJbI);

MHTEpEca K MPaKTUYECKOMY M3yUYEeHHIO Tpodeccuil pa3inyHOro
poJia, B TOM YKCJI€ HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH MO
XUMUHU;

YBaXXEHUS K TPY.LLY, JIOASAM TPyJa U pe3ysbraraM TPyI0BOi
NEeSATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHIyaJIbHOW TPAEKTOPUU
oOpazoBaHus, Oyayuiel mpopeccuu 1 peann3ainn COOCTBEHHBIX
YKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K
XUMUH, THTEPECOB U MOTpeOHOCTEN 0011ECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIECO00Pa3HOr0 OTHOLIEHUS K MPUPOJE KaK
UCTOYHUKY CYLIECTBOBAaHUS XKU3HU Ha 3EMIIE;

NOHUMAaHUS T00aTBHOIO XapaKTepa SKOJIOTHYECKUX MPOOIIEM,
BIIMSIHUSL PKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOTHON U
COLIMAJILHOM CPENBIL;

OCO3HAHUSI HEOOXOIUMOCTH UCIIOIb30BAHUS JOCTHKEHU XUMUU
JUISl peIEHUs] BOIPOCOB PAllMOHAIIBHOTO TPUPOIOIOJIb30BAHMS;

AKTUBHOI'O HEMPUSITUA IEUCTBUM, TPUHOCIIIUX BPEl OKPYKAOIIEH
IPUPOIHOM Cpejie, YMEHHs IPOTHO3UPOBATh HEOIArONPUSTHBIE
JKOJIOTHYECKHUE TOCIEACTBUSA NPEIIPUHUMAEMBIX TEUCTBUN U
peoTBPAILATh UX;

HaJIMYUSl Pa3BUTOTO SKOJOTUYECKOTO MBIIIJIEHUS, IKOJIOTHYECKOM
KYJIBTYPbl, ONbITA JEATEIBHOCTH 3KOJIOTMYECKON HAIIPABICHHOCTH,
YMEHUS pyKOBOJCTBOBATHCSI MU B TIO3HABATEIbHOM, KOMMYHUKATUBHOM
Y COLIMAJIBHOM NPAKTUKE, CHOCOOHOCTH U YMEHHUSI aKTUBHO
IPOTUBOCTOSITH HJIEOJIOTHUH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOLLIECTBEHHOW MPAKTUKH;

NOHUMaHUs cneuu(UK XUMHH KaK HayKH, OCO3HaHUsI €€ poJiu B
(opMHUPOBaHUU PALIMOHATILHOTO HAYYHOT'O MBIIIJIEHUS, CO3IaHUH



LEJIOCTHOTO IPEJICTABIECHUS 00 OKPY’KaIOIIEM MHUPE KaK O €MHCTBE
IPUPOJIBI M YETIOBEKA, B TO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEN U
pelIeHNH NpoodIeM COXpPaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAUMMOCTHA XUMUU JJIsI COBPEMEHHOMN
UMBUJIM3ALMN: B €€ T'yMaHUCTUYECKOW HAIIPaBICHHOCTH U BaKHOM POJIH B
CO3/IaHUM HOBOM 0a3bl MarepuaibHOU KyJIbTYpbl, B PEIIEHUH I100aIbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUILEBOM U SKOJIOTMYECKON O€3011aCHOCTH, B pPa3BUTUHU
MEAUIMHBI, 00€CIIEYEHNH YCIIOBUN YCIIEIIHOIO TPY/Ia U AKOJIOTUYECKH
KOM(OPTHOM KM3HU KaKI0T0 YjieHa 00ILECTBa;

€CTECTBEHHO-HAYYHOW IPAMOTHOCTH: TOHUMAaHUS CYLIHOCTH
METOJIOB MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIOCOOHOCTH MCIOJIb30BATh NOJyYaeMbl€ 3HAHMS JIJIs1 aHAIU3a U
0O0BSICHEHUS ABJICHUN OKPYXAIOILLEro MUpa U MPOUCXOJAIINX B HEM
U3MEHEHHI, yMEHUS AeliaTh 000CHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE
Hay4YHbIX ()aKTOB U UMEIOLIMXCS TAHHBIX C LEJbIO MMOIyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BATh XUMUYECKHUE 3HAHUS
JUISL petieHus: Tpo0JIeM B peaibHbIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K IMTO3HAHUIO, NCCIIEIOBATENBCKOM AESITENbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U
caM000pa30BaHHUI0, K AKTUBHOMY IOJIyYEHUIO HOBBIX 3HAHUI 110 XUMUU B

COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;
UHTEpeca K 0COOCHHOCTSAM TPy/Aa B pa3IMuHbIX cpepax
npodeCCUOHAIIBHOM JIeSITEIbHOCTH.

METAIIPEJIMETHBIE PE3YJ/IBTATBI

MeTtanpenMeTHbIe pe3yiibTaThl OCBOCHUS POTPAMMBI IO XUMUHU Ha
YPOBHE CpEAHET0 00LIEr0 00pa30BaHUs BKIHOYAIOT:

3HaYUMBIE JIJIs1 GOPMUPOBAHUSI MUPOBO33PEHUST 00YUaAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEKIIPEAMETHbIE) OOLIEHAYYHbIE TOHATHS,
OTpaxarollye UeJIOCTHOCTh HAYYHON KapTUHBI MUpa U CIELIU(PUKY
METOJIOB MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BELIECTBO, DHEPIUs, SIBJICHHUE, MPOIIECC, CUCTEMA, HAYUHbIN (aKT,
IPUHIINUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIEJOBaHUE,
HaOMI0IeHUE, U3MEPEHHE, DKCIIEPUMEHT U APYTHE);

yHUBEpcalibHble yueOHbIE N1eUCTBUS (MI03HABATEbHBIE,
KOMMYHUKATUBHbIE, PETYISTUBHBIE), 0OecrieunBatomire (popMupoBaHIe
(GYHKIIMOHAJIBHON IPaMOTHOCTH M COLIMATILHON KOMIIETEHIIUU
00y4JaronuXxcs;

CIIOCOOHOCTh 00YYAIOIIMXCS UCIIOJIb30BATh OCBOEHHBIE
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHbIe IeUCTBUS B TO3HABATEIBHON U COIIMATIbHON MTPAKTUKE.

MeTtanpeMeTHbIE pe3yNbTaThl OTPAKAIOT OBJIAJCHHE
YHUBEpCaAIbHBIMH YYEOHBIMU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PEryJISTUBHBIMU JIEHCTBUSIMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIEC Y4eOHbIE 1elCTBUSA



1) 6a3oBbIe JJOTHYECKHUE TEHCTBUS:

CaMOCTOSTENbHO (POPMYJIMPOBATH U AKTYyaJIM3UPOBATH MTPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMPENIEIATh LEJIH IeSITEIIbHOCTH, 3a/laBasi IapaMeTphbl U KpUTEpUU
WX JIOCTH>KEHUS, COOTHOCUTh PE3YJbTAThI IESITEIIbHOCTHU C
MOCTaBJICHHBIMU 1EJISIMU;

UCII0JIH30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTHYECKOTO
MBIIUICHUS: BBIJICTSATh XapaKTepHbIE TPU3HAKU MOHATUI 1
yCTaHaBJIMBAaTh UX B3aUMOCBS3b, HCIOIb30BaTh COOTBETCTBYIOIIUE
MOHSATHUS 1711 OOBSICHEHUSI OTACIBHBIX (DAKTOB U SIBJICHMUIA;

BBIOMpAaTh OCHOBAHUS U KPUTEPUU JJIsI KJIacCU(PUKAIIMK BEIIECTB U
XUMHUYECKUX PEAKIUA;

yCTaHABJIMBATh MPUUUHHO-CIICJICTBEHHBIEC CBSI3U MEXKIY
U3y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbBIC, IETyKTUBHbIE,
110 aHAJIOTUH ), BBISBIISITH 3aKOHOMEPHOCTU U MPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBICHUSX, (POPMYIUPOBATh BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHSIThH B MIPOIIECCE MO3HAHUS UCTIOb3YEeMbl€ B XUMUHU
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, IPEOOPA30BBIBATH MOJIETbHBIE
MPEACTaBICHUS — XUMUYECKUI 3HAK (CUMBOJI) DJIEMEHTA, XUMUYECKast
dbopmyna, ypaBHEHUE XUMUYECKON PEaKIuu — MPU PEIICHUH YUeOHBIX
MO3HABATEJIbHBIX U MPAKTUUYECKUX 3a/1a4, IPUMEHSATh HA3BAHHBIC
MOJI€JIbHBIC MPEJCTABIICHUS JJISI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeN0BaTEILCKUE 1eMCTBUSL:

BJa/IETh OCHOBAMHU METOJIOB HAyYHOTO [MO3HAHUSI BEILIECTB U
XUMHUYECKUX PEAKIU;

(opMyIMpOBaTh LETU U 337a4U UCCIIEI0BAaHUs, UCIIOJIb30BATh
NIOCTABJIEHHBIE U CAMOCTOSITENIBHO C(HOPMYIHMPOBAHHBIE BOIIPOCHI B
Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI /111 (JOPMUPOBAHHUS
TUIIOTE3bI 110 TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSATEJIBHOTO IJIAHUPOBAHUS U
MPOBEACHUSI YYCHUYECKUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS
HaAOJI0AATh 3a XOJOM IPOLIECCa, CAMOCTOSATEIBHO MPOTHO3UPOBATH €T0
pe3ynbrart, GopMyaupoBaTh 0000IIEHUS U BBIBOJIbI OTHOCUTEIIHLHO
JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHUS, COCTABISTH 00OCHOBAHHBIM
OTYET O MPOJEIAHHON padoTe;

IpUOOpPETaTh ONBIT YYEHUUYECKON UCCIIEI0BATENbCKONM U TPOEKTHOM
NEATEeNIbHOCTH, MPOSIBIIATh CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSTENIbHOMY ITOMCKY METOJIOB PELICHUS TPAKTUYECKHUX 3a]1a4,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB MTO3HAHUSI.

3) pabora ¢ uH(popManmei:

OPUEHTUPOBATHCS B PA3JIMUHBIX UICTOYHUKAX UH(POpMALINU (HAYYHO-
NONyJsipHas TUTEpaTypa XMMHUUYECKOTO COICP>KaHUsl, CITPAaBOYHbIC
nocobusi, pecypcol UHTEpHETA), aHAIM3UPOBATh UH(POpMAIIHIO
pa3JIMUHbBIX BUJOB U (DOPM MpeACTaBICHUS, KPUTUUECKHU OLICHUBATh €€
JIOCTOBEPHOCTD U HETIPOTUBOPEUUBOCTH;

(bopMyIMpOBaTh 3aIPOCHI U MPUMEHSITH PA3JIMUYHbIC METO/BI NPU
MOUCKE U 0TOOpEe MHPOpMALINK, HEOOXOAUMOM J1JIs1 BHIMOTHEHHUS YUYEOHBIX
3a71a4 ONPEAECIEHHOIO THUIIA;



IpUOOpETaTh ONBIT UCIOIB30BAHUS MH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOUPATh ONTUMAIIbHYIO (DOPMY MPEACTABICHUS
uH(popMauu (CXembl, TpadUKu, TUarpaMmmbl, TaOJIULIbI, PUCYHKH U
JpyrHe);

UCIIOJIb30BATh HAYUYHBIH SI3bIK B KAYECTBE CPENICTBA MIPU padoTe C
XUMUYECKON HHPOpMaLUen: MPUMEHATh MEXITPEIMETHbIE ((PU3HUECKue
Y MaTeMaTU4yeCcKUe) 3HaKU U CUMBOJIBIL, (hOpMYJIbl, a00OpEeBUATY DB,
HOMEHKJIATYpY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITIAJIHOCTH.

KomMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHUSA:
3aJ1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaeMOi TEMBbI B XOJ1€
JMalioTa u/Win JUCKYCCHUHU, BBICKA3bIBATh UAeH, (POPMYIHPOBATH CBOU

MNPpCAJIOKCHHA OTHOCUTCIIBHO BBIITOJIHCHUS HpeI[JIO)I(CHHOI)'I 3a1a4u,

BBICTYIIATh C IPE3EHTALMEN PE3yIbTaTOB II03HABATEIIbHON
NEeATENIbHOCTH, MOJYYEHHBIX CAMOCTOATENIBHO UM COBMECTHO CO
CBEPCTHHUKAMU TP BBIMOTHEHUN XUMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOM PaOOTHI 11O UCCIIEIOBAHUIO CBOWCTB U3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro mpoekTa, U GopMyIrpoBaTh BBIBOIBI 110
pe3ynbTraraM NpOBEIEHHBIX UCCIEAOBAHUN IMTyTEM COITIACOBAHMS O3ULIUAIMA
B X0J1¢ 00CYK/ICHUSI 1 0OOMEHA MHEHUSIMU.

PeryisiTuBHBIC YHHBepPCaJIbHbIE y4eOHbIE 1eCTBUSA:

CaMOCTOSITENIbHO MJIAHUPOBATh U OCYIIECTBISATH CBOKO
MO3HABATENIbHYIO AEATEIbHOCTD, ONPENEsis €€ Leu U 3a/1a4H,
KOHTPOJIUPOBATH U 110 MEPE HEOOXOAMMOCTH KOPPEKTHUPOBAThH
npearaéMblid aJrOpUTM JIEHCTBUM MPHU BHITIOTHEHUN YUYEOHBIX U
UCCIIeIOBATENIbCKUX 3a/1a4, BRIOUparh Hanbosee 3(hPeKTUBHBIN criocod
UX PEIICHHS C YYETOM MOJIyYEHUsI HOBBIX 3HAHUH O BEIIECTBAX U
XUMUYECKUX PEAKIIUAX;

OCYILIECTBJISATh CAMOKOHTPOJIb AESITEIbHOCTH Ha OCHOBE
CaMOaHaJIn3a U CAMOOLICHKHU.

IHHPE/IMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yabTaThl OCBOEHUS MPOTPAMMBI 10 XUMHUH Ha
yr1yOlIEHHOM YPOBHE Ha YPOBHE CPEAHET0 001Iero o0pa3oBaHus
BKJIIOUAIOT crienuduueckue Ajig y4eOHOro mpenaMera « XuMush HaydHbIe
3HAHMS, YMEHHUS U CIIOCOOBI ACHCTBUMN IO OCBOCHUIO, HHTEPIIPETAIIUU U
npeo0pa3zoBaHUIO 3HAHUH, BUIBI ACSITEIBHOCTH 10 TTOTYUYECHUIO HOBOTO
3HAHMS ¥ MPUMEHEHUIO 3HAHUW B PA3NIMYHBIX YUEOHBIX CUTYaAIIUSX, &
TaKXe B PeaIbHbIX JKU3HECHHBIX CUTYAIUSAX, CBA3aHHBIX C XUMHE. B
porpaMMe Mo XMMHH NPEIMETHBIE PE3YJIbTAThl PEACTABIEHBI IO ToJIaM
U3YyUYECHUS.

10 KJIACC
[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XuMush»
OTPaXKaroT:



c(hOpMHUPOBAHHOCTH MPENCTABIECHUNA: O MECTE U 3HAYCHUU
OpraHUYeCcKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ POJIH B
o0ecreyeHun yCTOMYMBOrO pa3BUTHS YEJIOBEUYECTBA B PELICHUU MTPOOIIeM
AKOJIOTUYECKOM, SHEPreTHUECKON U MUIIEBOW O€3011aCHOCTH, B pa3BUTUHU
MEAUIMHBI, CO3aHUU HOBBIX MaTepuasoB, HOBbIX HICTOYHUKOB SHEPIUH,
B 00€CIeUEeHNHN PAllMOHAIBHOTO IPUPOIONIONIb30BaHUS, B (POPMUPOBAHUU
MHUPOBO33pEHUS U OOLIEH KYJIbTYPbl YEJIOBEKA, & TAK)KE IKOJIOTUYECKU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 3/10POBBIO U IPUPOITHOM CPELIE;

BJIa/ICHHE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpasi BKIJIIOYAET:
OCHOBOIIOJIAraloIINe MOHATUS — XUMHUYECKUH 3JIEMEHT, aToM, SIAPO U
AJIEKTPOHHAsA 000JI0UKa aTroMa, s-, p-, d-aToMHbIe OpOUTaIIH, OCHOBHOE U
BO30YXAEHHOE COCTOSIHUS aToMa, TMOpUIM3alis aTOMHBIX OpOUTaei,
MOH, MOJIEKYJa, BAJIGHTHOCTb, JIEKTPOOTPULIATEILHOCTbD, CTEIIEHb
OKHUCJIEHUS, XUMHUYECKas CBSA3b, MOJIb, MOJISIPHAS. Macca, MOJISIPHBIN
00BbEM, yIepoAHbIi cKeneT, GyHKIMOHAIbHAS TPYIINa, pajuKal,
CTPYKTYpHBIE (hOpMYIIbI (pa3BEPHYTHIC, COKPAIIEHHBIC, CKEJIETHBIE),
U30MEPHSI CTPYKTYpHas U IPOCTPAHCTBEHHAs (r€OMeTpUUecKas,
ONTHYECKAs ), U30MEPbI, TOMOJIOTMYECKUI Psil, TOMOJIOTH, YITIEBOJOPOIbI,
KHUCIIOPOJI- ¥ @30TCOJEPIKALME OPraHUYECKUE COSAMHEHUS, MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COCAMHEHUS;
TEOPHH, 3aKOHKI (nepuoguyeckuit 3akon J[. . Menneneena, Teopus
CTpO€HUs Opraundeckux Bemects A. M. bytnepoBa, 3ak0oH COXpaHEHHs
MAaccChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHHS SHEPTUU NPU
XUMHUYECKHUX PEaKLHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUIA SA3bIK XUMUH,
MHUPOBO33pPEHUYECKHUE 3HAHUS, JIEKAUIUE B OCHOBE IOHUMAaHHUS
OPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; IPEICTABIEHUS O
MEXaHM3MaX XUMUYECKUX PEAKLMd, TEPMOAUHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUsS, O B3AUMHOM BIUSTHUU
aTOMOB U T'PYIIIl aTOMOB B MOJIEKYJ1aX (MHAYKTUBHBIN U ME30MEPHBII
s dextol, opuentanTsl | u Il poga); dhakronornueckre cBeICHUS O
CBOMCTBaX, COCTaBe, MOJIYYEHUH 1 O€30M1aCHOM MCIOJIb30BaHUU
BaXHEHIINX OPraHUYECKHUX BELIECTB B ObITY U IPAKTUYECKOU
NESATENbHOCTH Y€JI0BEKa, OOIIMX HAYyYHBIX MPUHIMIAX XUMUYECKOTO
IPOU3BOJICTBA (HA MpUMEpE MPOU3BOJICTBA METAHOIA, ITepepabOTKU
He(Tn);

c(hOpMHUPOBAHHOCTh YMEHUIL: BBISIBIISTH XapaKTepPHbIEC MPU3HAKU
NOHSTHUH, YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOLIME TOHATHS PU OMMCAHUU COCTaBa, CTPOCHUS U CBOMCTB
OPTraHUYECKUX COCTUHEHNUN;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JUJISl COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U
CKEJIETHBIX) (POPMYJ OPraHUYECKUX BELIECTB;

COCTaBJIATh YPABHEHHSI XUMUUYECKUX PEAKIIMI U paCKpbIBaTh UX
CYLLIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEACTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3THX PeaklUid, peakliuii HOHHOTO
oOMeHa IMyTEM COCTaBJICHHS UX MOJIHBIX U COKPAIEHHBIX HOHHBIX
YPaBHEHHI;

M3rOTaBIIMBATh MOJIEIN MOJIEKYJl OPraHUYECKUX BEIIECTB IS
WUTIOCTPALIMY UX XUMHYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHHUS;



c(hOpMHPOBAHHOCTh YMEHUI: YCTAHABIUBATH IPUHAICKHOCTh
U3YYEHHBIX OPIrAaHMUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHHMIO K
onpeIeIEHHOMY KJ1acCy/TpyIINe COSIMHEHUH, 1aBaTh UM Ha3BaHUSI 110
cucremarnueckord HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE
Ha3BaHMS JJIs1 OTJEIbHBIX IPEICTAaBUTENIEH OPraHUYECKHUX BELIECTB
(3TUIIEH, alleTUIIEH, TOTYOJ, ITIMLEPHH, STUIEHIIIUKOIb, (PeHOo,
dbopManpaeru, aueTaibAerul, alleToH, MypaBbUHasi KUCIOTa, YKCyCHast
KHCJIOTA, CTE€APUHOBAs, OJIEMHOBAS, NAJIBMUTHHOBASI KUCIOTHI, [JIMLMH,
aJlaHWH, MaJIbTO3a, PPyKTO3a, aHWIMH, TUBUHUII, U30IIPEH, XJIOPOIIPEH,
CTUPOJ U IPyTHE);

c(hOpMHUPOBAHHOCTh YMEHUS ONPEACIIATh BUJI XUMUYECKOU CBSI3U B
OpraHUYeCKUX COCJIMHEHHUSX (KOBAJIEHTHAs U MOHHAS CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSTh MOJIOKEHUS TEOPUHU
CTpOEHHMsI oprannueckux BemecTB A. M. ByTiepoBa aiis 00bsiCHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTEpPU30BaTh COCTAB, CTPOEHUE,
bu3nYecKre U XUMUYECKUE CBOMCTBA TUITMYHBIX MPEJCTaBUTENCH
Pa3JIMYHBIX KJIACCOB OPTAaHUYECKUX BEIIECTB: AJIKAHOB, HIUKIOAIKAHOB,
AJIKEHOB, AJIKAJIMEHOB, AJIKWHOB, ApOMaTU4YECKUX YITIEBOAOPOJIOB,
CIIUPTOB, aJIbJIETU0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U
CJIOKHBIX 3(UPOB, KUPOB, HUTPOCOECIUHEHUI U AMUHOB, aMUHOKHUCJIOT,
O€NKOB, YIJIEBOJOB (MOHO-, IU- ¥ MOJIUCAXAPUIOB), UIUTFOCTPUPOBAThH
TE€HETHYECKYIO CBS3b MEX/ly HUMU YPABHEHHUSIMU COOTBETCTBYHOIIUX
XUMHUYECKHUX PEaKUUi ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hopMUPOBAHHOCTH YMEHUS MTOATBEPK/IaTh HA KOHKPETHBIX
IpUMEPAX XapaKTep 3aBUCUMOCTH PEaKIIMOHHOW CITIOCOOHOCTH
OpPraHUYeCKUX COEIMHEHUI OT KPaTHOCTU U TUIA KOBAJIEHTHOM CBSI3H (G-
U T-CBSI31), B3aMMHOI'O BJIMSHUS aTOMOB U TPYMI aTOMOB B MOJIEKYJax;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKT€PU30BaTh UCTOUYHUKU
YIJIEBOJIOPOJTHOTO ChIPhs (HE(Th, MPUPOAHBINA ra3, Yrojib), CHOCOObI €ro
nepepadoTKU U MPAKTHYECKOE MPUMEHEHUE TPOAYKTOB MepepadOTKu;

c(hOpMUPOBAHHOCTH BJIQICHUSI CUCTEMOM 3HAHUM O €CTECTBEHHO-
Hay4YHBIX METOAaX IMO3HAHMS — HAOIIOACHUH, U3MEPEHUH,
MOJICJIMPOBAHUHU, SKCTIEPUMEHTE (PEATHHOM U MBICJICHHOM) U YMEHHUS
MPUMEHSITh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS IPUMEHITh OCHOBHBIE ONIEPALIMH
MBICIIUTENIBHOMN AEATENBHOCTH — AHAJIN3 U CUHTE3, CPABHEHUE,
0000111eHre, CUCTEMAaTH3alINIO, BBISIBIICHUE MTPUUYUHHO-CIICICTBEHHBIX
CBSI3€M — 111 U3yYEHHUSI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUII: BBISBIIATH B3AUMOCBSI3b XUMUUECKUX
3HAHUM C MOHSATUSIMU U TIPEACTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX
peIMEeTOB AJid 00Jiee 0CO3HAHHOTO MOHUMAHMSI CYITHOCTH
MaTepUajJIbHOIO €IMHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS 11O
OpraHUYECKOM XUMHUHU JIJI1 OOBSICHEHUSI U IPOTHO3UPOBAHMUS SIBJICHUN,
UMEIOILUX €CTECTBEHHO-HAYYHYIO IPUPOLLY;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOBOAUTH PACUETHI IO XUMUYECKUM
dbopMysiaM U ypaBHEHHSIM XUMHUYECKUX PEAKIUI C UCIOIb30BaHUEM
(u3nueckux BeJIMYUH (Macca, 00bEM ra3oB, KOJIMYECTBO BEUIECTBA),
XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI 110
HAXOXKJICHUIO XUMUYECKOI (POpMYJIbl BEILIECTBA MO U3BECTHBIM MacCCOBBIM



JOJISIM XMMUYECKUX 3JIEMEHTOB, MPOAYKTAM CTOpaHusl, IIIOTHOCTH
ra3z000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI1: IPOrHO3UPOBATh, AHAIM3UPOBAThH U
OLICHUBATh C IMO3HUILIMI 3KOJIOITMYECKON O€30MaCHOCTH MOCIIEACTBUS
OBITOBOW U MMPOU3BOJICTBEHHOM JESATEIBHOCTH YEI0BEKA, CBI3AHHOMU C
nepepabOTKOM BEUIECTB, UCIOJIb30BATh MMOJTYUYEHHbIE 3HAHUS IS
MPUHATHS TPAMOTHBIX PEIISHUN TPOOJIEM B CHUTYAIUsAX, CBI3aHHBIX C
XUMUECH;

c(hOpMHUPOBAHHOCTh YMEHUII: CAMOCTOATENBHO TNIAHUPOBATh U
IPOBOANTH XUMUYECKHUI SKCIIEPUMEHT (ITOJIyYeHHE U U3yUEHUE CBOICTB
OpraHUYeCKUX BEUIECTB, KAYECTBEHHBIE PEAKIIUHU YIIIEBOJIOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOJCOIEPKAIINX OPraHUYECKUX BELIECTB,
pelIeHre 3KCIEPUMEHTANIBHBIX 3aa4 110 PaClO3HABAHUIO OPTaHUYECKUX
BELIECTB) C COONIOIEHUEM MPaBUJI O€30MACHOTO 0OpaLEHUs C
BELIECTBAMHU U Ja0OpaToOpHBIM 000pyI0BaHUEM, (DOPMYIUPOBATH LIEJIb
UCCJIeIOBaHUs, IPEJICTABIIATh B PA3IMYHON (pOpME pe3ysibTaThl
AKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUIA:

coOro1aTh IpaBUIIa SKOJIOTMUECKH 1[EIECO00Pa3HOrO MOBEACHUS B
OBITY U TPYIOBOH JESATEIBHOCTU B LIETSAX COXPAHEHHSI CBOETO 3/10POBbS,
OKpY>KaroIIel MPUPOAHOMN CPEABI U JOCTUKEHUS €€ YCTOMUUBOTO
pa3BUTHS,

0CO3HAaBaTh OMACHOCTh TOKCUYECKOTO JIEHCTBUSI HA KUBbBIE
OpraHu3MBbl ONPEAEIIEHHBIX OPIrAaHUYECKUX BEIIECTB, IOHUMAsI CMBICT
nokazarens [TJK;

aHAJIM3UPOBATh 11€€CO00Pa3ZHOCTh IPUMEHEHHUS OPraHUYECKUX
BEUIECTB B MPOMBILIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILIECHHUSI
PHUCK-II0JI1b34;

c(hOpMUPOBAHHOCTh YMEHUI: OCYIIECTBISATD 11€JICHANPABICHHBIH
MOUCK XUMHUYECKON MH(OPMAIIMU B pa3IMYHBIX UCTOUHHUKAX (Hay4YHas! U
y4ueOHO-Hay4Hasl IMTeparypa, CPeACcTBa MACCOBOM MH(OPMALIHH,
HNuTtepHeT u apyrue), KpUTUUECKU aHATU3UPOBATH XUMUYECKYIO
uH(pOopMaLKIo, IepepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBHUH C
MOCTaBJICHHOW yueOHOH 3a/1a4ei.

11 KUIACC

[TpenMeTHbIe pe3ynbTaThl 0CBOEHUS Kypca «Oomas u
HEOpraHU4ecKas XUuMUs» OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh MPEICTABICHUN: O MAaTEpUATILHOM €IUHCTBE
MUpa, 3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SBJICHUW IPUPOABI, O MECTE U
3HaYEHUHU XUMHH B CHCTEME €CTECTBEHHBIX HAyK U €€ poJiu B
o0ecreyeHnun yCTOMYMBOro pa3BUTHS, B PELLIEHUN ITPOOIIEM
AKOJIOTUYECKOM, SHEPreTUUECKON U MUIEBOW 0€3011aCHOCTH, B pa3BUTUHU
MEAUIMHBI, CO3JaHUU HOBBIX MarepuasoB, HOBbIX HCTOYHUKOB SHEPIUH,
B 00€CIeYEeHNHN PAllMOHAIBHOTO IPUPOIONIOIb30BaHUS, B (POPMUPOBAHUU
MHUPOBO33pEHUS U OOLIEH KYJIbTYPbl YEJIOBEKA, & TAK)KE IKOJIOTUYECKU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 3/10POBBIO U IPUPOITHOM CPELIE;

BJIa/ICHHE CUCTEMOW XMMUYECKUX 3HAHUI, KOTOpasi BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHATUS — XUMUUYECKUH 3JIEMEHT, aToM, SIAPO aroma,
W30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aToOMHbIe opOUTaNH,
OCHOBHO€ U BO30YKJIEHHOE COCTOSIHUSA aTOMa, THOPUAN3aliisl AaTOMHBIX



opOuTaneil, HOH, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTD,
CTEIEeHb OKUCJICHUS, XUMUUECKas CBS3b (KOBAJICHTHAS, MOHHAS,
MeTajuIMyecKasi, BOJOPOIHASA), KpUCTATUIMYECKas peIIETKA, XUMUYECKas
peakiysi, pacTBOP, AMEKTPOIUTHI, HEAIEKTPOJIUTHI, SJEKTPOTUTHUECKAS
JUCCOLIMALIMS, CTENIEHb IUCCOLMALMU, BOJOPOIHBIN TOKA3aTeNb,
OKHUCJIHUTEIb, BOCCTAHOBUTENb, TEINIOBON 3PPEKT XUMUUYECKOU pEaKIIH,
CKOPOCTh XMMHUYECKOW PEAKIIMH, XUMUYECKOE PABHOBECHUE; TEOPUU U
3aKOHBI (TEOPHUSI IECKTPOIUTUUYECKON JTUCCOIUALINY, TEPUOTUIYECKUIN
3akoH JI.1. MeHneneeBa, 3ak0OH COXpAHEHHUSI MAaCcChl BELIECTB, 3aKOH
COXpaHEHHUSI ¥ IPEBPAICHUSI SHEPTUU ITPU XUMUYECKUX PEAKIIUSIX, 3aKOH
MOCTOSIHCTBA COCTaBa BEILIECTB, 3aKOH JIEHCTBYIOLIMX Macce),
3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XUMUH, MUPOBO33PEHUECKUE
3HAHUS, JIeXKAalIUe B OCHOBE MOHUMAaHUs IPUYUHHOCTH U CUCTEMHOCTH
XUMUUYECKHUX SIBJICHUM; COBPEMEHHbIE MPECTABICHUS O CTPOCHUU
BELIECTBAa HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJIIPHOM
YPOBHSIX; IPEACTABICHUS O MEXaHU3MaX XUMUYECKUX PEaKInid,
TEPMOJIMHAMUYECKUX U KHHETUUYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECUH, PACTBOPAX U JTUCIIEPCHBIX
cucremax; (akToJIOrHYeCKue CBEJICHHS O CBOMCTBAX, COCTaBe,
NOJIyYeHUH U 0€30I1aCHOM MCMOIb30BaHUU BaXKHEHUIITMX HEOPraHUYECKUX
BEUIECTB B OBITY U MPAKTUYECKOW JEATEIBHOCTH YEJIOBEKa, OOLIUX
HAYYHBIX MPUHIIUIIAX XUMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISITH XapaKTEPHBIC MPU3HAKU
MOHSTUM, YCTAHABJIUBATh UX B3aUMOCBS3b, UCIOIb30BATh
COOTBETCTBYIOIINE MOHSTHUS TPU OMUCAHUM HEOPTAaHUYECKUX BEIIECTB U
WX IPEBPALICHUN;

c(hOpMUPOBAHHOCTH YMEHUS UCIIOIb30BATh XUMHUECKYIO
CUMBOJIMKY JUJIsl COCTABJICHHSI (JOPMYJI BEIIECTB U YPaBHEHUI
XUMUUYECKUX peakiuii, cucteMarnueckyro HomeHkiarypy (IUPAC) u
TPUBHAJIbHBIC HA3BAHUS OT/ICJIbHBIX BEIECTB,;

c(hOpMUPOBAHHOCTh YMEHUS ONIPENICIATh BAJICHTHOCTh U CTETICHb
OKHUCJICHUS] XUMUYECKHUX 2JIEMEHTOB B COCIMHEHUSIX, BUJl XUMUYECKOU
CBsI3M (KOBaJIEHTHAs, MOHHAsI, METAJJIMYECKAs, BOJIOPOAHA ), TUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEUIECTBA;

c(hOopMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCThL CBOMCTB
BEILIECTB OT BUJa XUMUYECKOMN CBSI3U U TUIIA KPUCTAJUIMUYECKON PEIIETKH,
OOMEHHBIN ¥ TOHOPHO-AKLIENITOPHBIN MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUIL: KJIACCU(ULIUPOBATH: HEOPTAHUUECKUE
BELIECTBA 10 UX COCTABY, XUMUYECKHE PEAKIIMH M0 Pa3InYHbIM
pU3HAKaM (YUCITY U COCTaBYy pearupyrolnx BEIIECTB, TEMIOBOMY
s dexty peakunu, U3BMEHEHHUIO CTETICHEN OKUCIICHUSI JIEMEHTOB,
00paTUMOCTH, y4aCTHIO KaTalIu3aTopa U IPyrUe); CaMOCTOSATEIBHO
BBIOMpAaTh OCHOBAHUS U KPUTEPHUU JJIsI KJIaCCU(PUKALIMKI U3ydaeMbIX
BEILIECTB U XUMUYECKUX PEaKIIUil;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI IEPUOJUUECKOTO
3akoHa /. . MenneneeBa u 1eMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOILYI0, 00BICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHUI: XapaKT€PU30BaTh AJIEKTPOHHOE
CTPOEHHE aTOMOB U MOHOB XUMHUYECKHUX JIIEMEHTOB IIE€PBOr0—4€TBEPTOTO
nepuonoB [lepunonnueckont cucremsl [{.1. Menaeneesa, uCronb3ys



HOHSTHS «IHEPIeTUYECKUE YPOBHI», «IHEPreTUUECKHUE MOTYPOBHI, «S-,
p-, d-aroMHBIE OPOUTATINY, «KOCHOBHOE U BO30YKIEHHOE YHEPreTUUECKUE
COCTOSIHUSA aTOMay»; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHUX AJIEMEHTOB U UX COEAMHEHUH 10 MeprojiaM U rpynmnam
[Tepuognueckoit cucremsl 1. 1. MeHeneeBa, BAJIEHTHBIE BO3MOXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX JIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTEPU30BaTh (OMUCHIBATh) 00IIIHE
XUMUYECKHE CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, OATBEPK1AaTh
CYILLIECTBOBAHHE T€HETUYECKOU CBSI3U MEXAY HEOPraHUYeCKUMU
BEUIECTBAMH C MTOMOIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peaxkuui;

c(hOpMHPOBAHHOCTh YMEHUS PACKPBIBATH CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUNA TOCPEICTBOM COCTABIECHUS
AJIEKTPOHHOTO OajlaHCa ATUX PEaKIUil; peakuii HOHHOTO OOMeHa MMy TEM
COCTaBJICHUS UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHH; peakuil
TUAPOIN3A; peaKlMil KOMILIEKCOOOpa3oBaHus (Ha mpumepe
TUAPOKCOKOMIIJIEKCOB IIUHKA U ATIOMUHUA);

c(hopMUPOBAHHOCTH YMEHUSI OOBACHATH 3aKOHOMEPHOCTH
IPOTEKAHUSI XUMUYECKUX PEAKIMI C YUYETOM UX SHEPIeTUYECKUX
XapaKTEPUCTHUK, XapaKTep U3MEHEHUS! CKOPOCTH XUMHUYECKON peakluy B
3aBUCUMOCTH OT Pa3JIMYHbIX (PAKTOPOB, a TAKKE XapaKTep CMEILICHUS
XUMHUYECKOT0 PaBHOBECHSI MO BIUSIHUEM BHEITHUX BO3JIEHCTBHIMA
(mpunuun Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHUS XapaKT€PU30BaTh XUMHUECKUE
peaKIyu, JieKallue B OCHOBE MPOMBIIIIEHHOTO TIOJy4Y€HHUs CEPHOI
KHUCJIOThI, aMMHUaKa, 00LME HAyYHbIE IPUHIUITBI XUMUYECKUX
IPOU3BOJICTB; LI€IE€CO00Pa3HOCTh MPUMEHEHN HEOPraHUYECKUX
BELIECTB B MPOMBILUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILICHHUSI
PHUCK-II0J1b3a;

c(hopMUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHUM O METOAAaX
HAy4YHOTO [MO3HAHHUSI SIBICHUI MPUPObI — HAOIIONEHHUE, U3MEPEHHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIN U MBICIICHHBIN),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs IPUMEHSTh 3TH 3HAHUS
IIPU 3KCIIEPUMEHTAIBHOM UCCIIEIOBAHUU BEUIECTB U ISl OObSICHEHUS
XUMUYECKUX SIBJIEHUH, UMEIOLIUX MECTO B PUPOAE, MPAKTUYECKOI
JeSTENbHOCTH YEJIOBEKA U B TOBCEAHEBHOM JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHUS BBISBIATH B3AUMOCBSI3b XUMUUYECKUX
3HAHHUM C MOHATUSMHU U MPEICTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX
IpeIMETOB AJi 00Jiee 0CO3HAHHOTO MOHUMAHUS MAaTEPUATIbLHOTO
€IMHCTBA MHPA;

c(hOpMHPOBAHHOCTh YMEHUS POBOIUTH PACUETHI: C
UCIIOJIb30BAHUEM MOHATUNA «MaccoBasi J0JIs1 BEIIECTBA B PACTBOPE» U
«MOJISIpHAsI KOHLIEHTPALUs»; Macchl BEIIECTBA UM 00bEMA rasa 1no
U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE MM OOBEMY OAHOTO U3
YYaCTBYIOLMX B PEAKIMHU BEUIECTB; TEIJIOBOro 3((exra peakuuu;
3HaYEeHUs] BOJOPOJIHOIO NTOKa3aTesl paCTBOPOB KUCIOT U IIEJIouei ¢
U3BECTHOM CTENEHbIO AUCCOLMALINM; MacChl (00bEMA, KOIHYECTBA
BELIECTBA) NPOAYKTA PEAKIMH, €CJIM OTHO U3 UCXOIHBIX BEIIECTB JAHO B
BH/JIE PACTBOpPA C ONPEIEIEHHON MACCOBOM J10JIEN paACTBOPEHHOTO
BEILIECTBA WJIM JIaHO B U30BITKE (MMEET MPUMECH ); TOJIU BBIXOJIA
IPOAYKTa peakuu; 00bEMHBIX OTHOLIEHUH T'a30B;



c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOATEIHHO TUIAHUPOBATH U
MPOBOJIUTH XUMUYECKUN IKCTIEPUMEHT (TIPOBEICHUE PEAKIIN HOHHOTO
oOMeHa, TOITBEPIK/ICHUE KaYeCTBEHHOTO COCTaBa HEOPTaHUIECKUX
BEIIECTB, ONPE/IEIICHNE CPEIbl PACTBOPOB BEUIECTB C TTOMOIIBIO
WH/MKATOPOB, U3YUCHHE BIUSHUS PAa3TUYHBIX (DaKTOPOB Ha CKOPOCThH
XUMHUYECKOHN peakliuy, pelieHre SKCIIEPUMEHTAIBHBIX 3aa4 110 TeMaM
«Metamb» u «HemeTtanisi») ¢ coOM0IeHreM NpaBuil 0€30MaCHOTO
oOpalleHus ¢ BeleCTBaMU U J1a0OPATOPHBIM 000PYIOBAaHUEM,
(dbopMynHpOBaTh LENb UCCIETOBAHMS, TPEJICTABIATH B PA3TUIHON Gopme
pe3yIbTaThl IKCIIEPUMEHTA, AHATTU3UPOBATh M OIEHUBATh UX
JIOCTOBEPHOCTH;

c(opMUPOBAHHOCTh YMEHUI: COOJIOIATh MTpaBUJia MOJIb30BaAHUS
XUMUYECKOU MOCY0M U Ja00paTopHBIM 000PYI0BaHUEM, OOpALIEHUS C
BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKIIMSIMH 110 BHITIOJIHEHUIO
1a00paTOPHBIX XUMUYECKUX OMBITOB, SKOJIOTUYECKH 11€JIeCO00pa3HOTO
NOBEJICHUS B OBITY U TPY/AOBOM JIEATEIBHOCTH B IIENIAX COXPAHCHHSI
CBOETO 3[I0POBBSI, OKPY>KAIOIIEH MPUPOAHOIN CPEIbl M TOCTHKEHUS €€
YCTOMYMBOTO Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCUYECKOTO JICUCTBUS
Ha JKMBBIE OPTaHU3MBbI OMPEIEIEHHBIX HEOPTAaHUYECKUX BEIIECTB,
noHuMas cMmbicia nokasarens [TK;

c(hOpMUPOBAHHOCTh YMEHUI: OCYIIECTBISATD 11€JICHANPABICHHBIM
MOUCK XUMUYECKON HH(POPMAIINK B PA3TMUHBIX UCTOYHUKAX (HayyHas
y4eOHO-Hay4YHas JUTepaTypa, CPEeACTBA MacCOBOM nH(pOpMaIuy,
WuTepHet u npyrue), KpUTHUECKH aHATU3UPOBATh XUMUYECKYIO
uHpOpMaIIHIo, mepepadaTsiBaTh €€ U UCTOIb30BATh B COOTBETCTBUH C
MOCTaBJICHHOW yueOHOH 3a/1a4ei.
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bu6mmoreka [IOK
3.1 Crouptsl. @eHon 11 1
https://m.edsoo.ru/d69d{650
KapOonwibHbie
COCIMHEHUS: aJbJIETU/IbI U Bu6uorexa 1JOK
3.2 keToHbl. KapOoHOBBIE 21 1

https://m.edso00.ru/d69df650

KUCTOTHI. CIIOXKHBIC YUPEI.

Kupbl
bu6mmoreka [IOK
3.3 VeBoabl 9 1
https://m.edsoo.ru/d69d{650
Hroro no pazneny 41
Paznesa 4. A3orconep:kaniue oprannyeckue coeJuHeHust
41 AMUHBI. AMUHOKHCIIOTBL. 1 { 5 bubmmoreka [IOK
' Benkn https://m.edso0.ru/d69df650
Hroro no pasneny 12
Pazznes S. BeicokoMosieKyIsipHbIe COCAUHECHUS
51 BBICOKOMOJIEKYIIAPHBIE 6 { bubmnorexa [IOK
' COCIIMHCHHMSI https://m.edsoo.ru/d69d{650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB 102 3 6
110 [TPOTPAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KUIACC

Ne
n/n

HaumMmeHnoBanue
pa3aesioB U TeM
NMPOrpamMmabl

KoanuecTBo yacos

JJIeKTPOHHBbIE (HU(PPOBbLIEC)
o0pa3oBaTeJibHbIE peCypchl

Bcero

KonTposbHbie
padoThI

IIpakTHuyeckue
padoTHhI

Paznen 1. Teopernueck

HE OCHOBbI XUMHNH

1.1

Crpoenue
aToma.
[lepuognueckuii
3aKOH U
[lepuognueckas
cucTemMa
XUMHYECKUX

anemeHTtoB /. 1.

Menneneena

bu6moreka [IOK
https://m.edsoo.ru/2dd57124

1.2

Crpoenue
BEIIECTRA.
MHuoroob6pasue
BCIIECTB

11

bu6mmoreka [JOK
https://m.edsoo.ru/2dd57124

1.3

XUMHUYECKUE
peaKIu

19

bubmmoreka [JOK
https://m.edsoo.ru/2dd57124



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Hroro no pazneny 39

Paznea 2. Heopranuveckasi XuMus

bu6muoreka [IOK
. 31 1 3
2.1 Hemeraner https://m.edsoo.ru/2dd57124
bu6mmoreka [JOK
. 23 1 2
22 Merazmbt https://m.edsoo.ru/2dd57{24
Hroro no pazneny 54

Pa3znea 3. Xumus u JKu3HbL

Metoan!
31 MMO3HaHUS B 9 bu6mmoreka [JOK
' XUMUU. XAMUSA https://m.edsoo.ru/2dd5724

" )KN3Hb

Hroro no pazneny 9

OBILEE
KOJMYECTBO
YACOB I10
[TIPOT'PAMME

102 4 8



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IHOYPOYHOE INTAHUPOBAHUME

10 KUIACC
N KoJsinyecTBO yacoB JIeKTPOHHbIE
(]
[Mara uudposbIe
n/ Tema ypoka KonTpouabHbie IIpakTuyeckue
Bcero HU3yYCeHUA oOpa3oBareJibHbIE
n padoThI padoThI
pecypchl
[Ipenmer u 3HaueHUE
OpPraHUYECKOW XUMMUH, bubnmuoreka IIOK

IIPEJCTABIECHUE O
MHOTr000pazuu
OPraHNY€CKUX COCTMHEHUMN

https://m.edso0.ru/3686e6f
5

DNEKTPOHHOE CTPOEHUE
aroma yriepoja (OCHOBHOE U
BO30YXIIEHHOE COCTOSIHUSA).
BanenTHbIe BO3MOKHOCTH
aToma yriepoja

bu6muoreka [IOK
https://m.edsoo.ru/Oce6fd4
c

XnuMudeckas CBI3b B
OpraHUYECKUX COCTUHCHHSIX.
Mexanu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3H,
criocoObI pa3pbhiBa CBsI3eH

Bubmuoreka [IOK
https://m.edsoo.ru/8d39f5¢
8

Teopust cTpoeHus
OpPraHUYeCKHUX COeTMHEHUN
A. M. bytnepona

bubmoreka [IOK
https://m.edso00.ru/9e595¢cb
8

Bunsr uzomepun:
CTPYKTYpHas,

bubmoreka [IOK
https://m.edsoo.ru/b0e6166



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5

MPOCTPaHCTBEHHASI.
OnekrpoHHbIE 3 deKTr B
MOJIEKYJIaX OpraHMYeCKUX
COEJIMHEHH

[Ipencrasnenue o
KJ1acCUpUKaLUU 1

bubmoreka [IOK

6 cCHUCTEeMaTH4YeCKas https://m.edsoo.ru/c212dd2
Homenkuatrypa (IUPAC) 1
OpPraHUYECKHX BEIIECTB
. bu6muoreka [IOK
Knaccugukanus peaximii B
7 N https://m.edsoo.ru/ba5706a
OpPraHUYECKOU XUMHH .
bu6muoreka [IOK
Cucremarusanus u
8 . https://m.edsoo.ru/87a37ca
000011IeHNE 3HAHUN 110 TEME b
AJIKaHBI: TOMOJIOTHYECKUN
s, oO1as popmyna,
P dopmy, bubaunoreka [IOK
HOMEHKJIaTypa W U30MEpHs,
9 https://m.edsoo.ru/25a1463
ANIEKTPOHHOE U 6
MIPOCTPAHCTBEHHOE CTPOCHUE B
MOJIEKYI
bu6muoreka [IOK
dusndueckue 1 XUMUYCCKHAE
10 https://m.edsoo.ru/3137711

CBOICTBa aJKaHOB

c

11

HaxoxieHre ankaHoB B
npupoae. CriocoObl
MOJTYYCHHUS ¥ IPUMEHCHHE
AJIKAHOB

Bbubmuoreka IIOK
https://m.edsoo.ru/259b0a5
b



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/b0e61661

[{uxmoankaHel: o0Ias
dbopMyiia, HOMEHKIIATypa U
H30MepHsi, 0COOEHHOCTH

Bbubmuoreka IIOK

12 https://m.edsoo.ru/156730d
CTPOCHUS M XUMUYCCKUX 5
CBOMCTB, CIIOCOOBI -
TIOJTyYSHUS] M IPUMCHCHHE
Pemenne pacu€THbIX 3a/1a4
Ha OIpeJielIeHNe
MOJIEKYASIPHON (OPMYITBI
Bubmuoreka IIOK
OpPraHUYECKOTO BEUIECTBA 110
13 https://m.edsoo.ru/bf84d8e
MacCCOBBIM JOJISIM aTOMOB b
AIIEMEHTOB, BXOJIAIIUX B €r0 -
coctaB. CucremMaTu3amnus u
0000111eHHE 3HAHUHN I10 TEME
AJIKEHBI: TOMOJIOTHYECKUI
psn, obmas dpopmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE bubmuorexa IIOK
14 U MIPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0al
CTPOEHHE MOJIEKYJI. e
CrpykTypHas ¥ IHMC-TpaHC-
HU30MEpHs AJTKCHOB
DOu3NUeCKUE U XUMUYCCKHUE Bbu6muoreka [IOK
15 cBOKcCTBa ankeHoB. [IpaBuio https://m.eds00.1ru/21069cc
MapKoBHHKOBA d
bu6moreka [IOK
CriocoOsI oTydeHus u
16 https://m.edsoo.1u/665dc05
MIPUMEHEHUE aJTKEHOB 2
17 [Tpaktuueckas padora Ne 1 bubmuoreka [IOK



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2

no teMe "[lonyuenne
ATUJICHA U U3YYECHUE €T0
CBOMCTB"

https://m.edso0.ru/0941eed
8

Pemenune pacuérHpix 3ama4y
Ha OIIPEIEIICHHE

Bbubmunoreka IIOK

18 . https://m.edsoo.ru/e9ea992
MOJIEKYISIPHON (POPMYITbI )
OpraHUYECKOTO BEIIEeCTBA B
AJKamueHbl: CONPsHKEHHEBIE,
U30JIMPOBaHHEIE, bubnuorexa IIOK
19 KYMYJIUPOBAHHBIE. https://m.eds00.ru/04298c0
Oco6eHHOCTH HIEKTPOHHOTO a
CTPOCHHUS
. bu6bmuoreka [IOK
XUMHUYECKHE CBOMCTBA
20 . https://m.edsoo.ru/e561253
COTPSHKEHHBIX INEHOB p
bu6muoreka [IOK
Crnioco0bI monmyueHus u
21 https://m.edsoo.ru/1aa8166
MIPUMEHEHUE aJTKAUEHOB 0
AJKWHBI: TOMOJOTHYECKHI
psn, obmias hopmyna,
bubmoreka [IOK
HOMEHKJIATypa, SIEKTPOHHOE
22 https://m.eds00.1ru/68bb6ccd
Y IPOCTPAHCTBEHHOE .
CTPOCHUE MOJICKYII, B
(hu3HYeCcKre CBONCTBA
. bu6muoreka [IOK
XUMHUYECKHE CBOMCTBA
23 https://m.edso00.ru/23493a9
aJIKHHOB
3
24 KauecTBeHHbIC peakuy Ha bub6muoreka [IOK



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8

TPOMHYIO CBS3b

https://m.edsoo.ru/7b1c48d
a

CriocoObI monyueHus u

Bubmuoreka IIOK

25 https://m.edsoo.ru/a6f9ale
MIPUMCHCHHE AJTKHHOB .
Permenune 3amau: pacy€Tsl o bubnuotexa IIOK
26 YPABHEHUIO XUMHUUYECKOU https://m.edsoo.ru/5db8e52
peaKuuu 6
7 Cucremaruzanus u
000011eHIe 3HAHMI 110 TEME
ApeHBI: TOMOJIOTUYECKUI
psn, obmas ¢popmyina,
HOMEHKJIaTypa. DJIEKTPOHHOE bubmuotexa IIOK
28 U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/a92a709
CTPOCHHUE MOJIEKYJI OCH301a U 4
TOJTyoJIa, UX (PU3NYECKHe
CBOWCTBA
. bubmoreka [IOK
XuMHYeCcKre CBOMCTBA
29 https://m.edsoo.ru/a44alae
apeHOB: PEAKIH 3aMEeIleHUs 4
XHUMUYECKUE CBOMCTBA
ADEHOB: PeAKIIIH bubmnoreka [IOK
30 P P https://m.edsoo.ru/ad44alae
MIPUCOCTMHCHHUS, OKUCIICHUE 4
TOMOJIOTOB GEH30/1a ~
bu6moreka [IOK
Oco0eHHOCTH XUMHYECKHUX
31 . https://m.edsoo.ru/d5018a5
CBOWCTB CTUpOJIA A
32 Pemenue pacuéTHbIxX 3a1a4 bubmnorexa IIOK



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da

Ha OTIpeJIeTICHne
MOJIEKYIISIPHOH (popMyITbI
OPraHWYECKOTO BEIIeCTBA

https://m.edsoo.ru/53461a2
c

Crnioco6bl nonyueHus u

bu6moreka [IOK

33 https://m.edsoo.ru/6f717d0
MPUMEHEHHE apeHOB 9
I'eneTnueckas cBsI3b MEKITY
34 pa3IMYHBIMU KJIacCaMu
YIJIEBOIOPOIOB
Pacuérel o ypaBHEeHUAM
15 XUMHUYECKHUX PEaKIHil.
CucrtemaTtusanus u
000011IeHHE 3HAHUHN I10 TEME
36 [Ipuponnsiii ra3. [lonyTtHbie
He(TSHBIC ra3bl
Kamennslii yross u bubmorexa HOK
37 https://m.eds00.ru/69b3398
MPOAYKTHI €T0 TIepepaboTKu b
HedTp 1 ciocoOs1 e BuGmorexa LIOK
38 nepepadorin. Hpumenerie https://m.edsoo.ru/21f9de7
MIPOAYKTOB MEPEpadOTKH g
HedTH -
I'eneTnueckas cBsI3b MEXKIY
39 pa3IMYHBIMU KJaccaMu
YIJIEBOJOPOJIOB
I'anoreHonpou3BoIHbIE bubnmuoreka IIOK
40 YIJIEBOAOPOAOB: https://m.edsoo.ru/82b4d75

QJICKTPOHHOC CTPOCHUC,

9



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c

pC€aKkuuu 3aMCIICHUA
rajJorcHa

JlewicTBue menoyei Ha

raJIoreHIIPOU3BOIHBIE.

41 BsaumoneiictBue
JIUTajJOreHaIKaHOB C
MarHueM U IIMHKOM
Cucremaruzanus u bu6moreka [IOK

42 000011IeHe 3HAHU TT0 https://m.edsoo.ru/20e892
pazaeny "YreBogopoas!'” 2
KontponwHas pabora no bubmorera HOK

43 | N https://m.edsoo.ru/95¢9¢29
Teme " YIIIeBO10pOIbl 2
[IpenenbHbIE OAHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKUI
psia, obmas popmyna, bubmumorexa [JOK

44 CTPOEHUE MOJIEKYIL, https://m.edsoo.ru/df04cS5c
U30MepHs, HOMEHKJIATypa, d
KiIaccudukanys, Gpundeckue
CBONCTBA
XUMHUYECKHUE CBOMCTBA bu6moreka [IOK

45 HpeAeIbHbIX OQHOATOMHBIX https://m.edsoo.ru/26ee34f
CIIMPTOB e
CrniocoOsbI mony4eHus u bubmuotexa [IOK

46 IIPUMEHEHNE OTHOATOMHBIX https://m.edsoo.ru/4841000
CIIUPTOB 00000000

47 [TpocTeie rupsr: butmmorexa [JOK

https://m.edsoo.ru/c2¢788b



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22

HOMEHKJIaTypa U U30MepHs,

0COOCHHOCTH (PU3UUYCCKUX U 2
XUMHYECKUX CBOMCTB
MHoOroaroMHbI€ CIIMPTHI:
Bbubmunoreka IIOK

STUJICHITIMKOJIb U INTMICPUH,

48 https://m.edsoo.ru/ee4d84a
ux pusndeckue u a
XHUMHUYECKHE CBONCTBA -
CriocoOblI nony4eHus u bubmuoreka [IOK
49 MIPUMEHEHNE MHOTOAaTOMHBIX https://m.edsoo.ru/d12e567
CIIUPTOB d
@DeHOII: CTPOCHUE MOJIEKYIIBI, bubnuorexa IIOK
50 (hu3MYecKre CBOMCTBA. https://m.edsoo.ru/2ce726f
TokcuuHOCTH PeHona 8
. bubaunoreka [IOK
XUMHYECKHE CBOMCTBA
51 https://m.edsoo.ru/037caSf
denona
9
bu6muoreka LIOK
Crnioco6bI nonmyueHus u
52 https://m.edsoo.ru/c77ddf4
npuMeHeHue GpeHona .
[TpakTuueckas padota Ne 2.
bubmoreka [IOK
Pemenne
53 https://m.edsoo.ru/fd0ced0
AKCIEPUMEHTAIbHBIX 3a/1a4 9
1o teme "CrnupThl U heHob!" -
bu6muoreka [IOK
Cucremaruzanus u
54 . https://m.edsoo.ru/1810cb9
00001IIeHIe 3HAHMI TT0 TeMe b
55 ANLIeruapl U KETOHBL: bubmoreka [IOK

SJICKTPOHHOC CTPOCHUEC

https://m.edsoo.ru/b139bea



https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/c2c788b2

KapOOHWJIBHOM TPYIIIBL;
TOMOJIOTHYECKHE PSJIBI,
obmas hopmyna, usoMepus u
HOMEHKJIATypa

120

ANbIeruasl 1 KETOHBL:

Bbubmuoreka IIOK

56 (bu3HYeCcKre CBOWCTBA; https://m.edsoo.ru/c887425
pEeaKIMy IPUCOCTUHEHHUS c
Peaxinu oxuciieHus u bu6moreka [IOK
57 KaueCTBEHHBIE PEaKUU https://m.edsoo.ru/a393baa
aJIbJICTUIOB U KETOHOB 9
bu6muoreka LIOK
Crnioco6bI momyueHust
58 https://m.edsoo.ru/520d1¢c5
QJIBJICTHJIOB ¥ KETOHOB |
OmHOOCHOBHBIE TIPEICTBHBIC
bubmoreka [IOK
KapOOHOBBIE KUCIIOTHI,
59 https://m.edsoo.ru/fecObl1
0COOEHHOCTH CTPOCHHS UX 3
MOJICKYJI 3
N3oMepust 1 HOMEHKIIaTypa bubmmoreka [IOK
60 KapOOHOBBIX KHCIIOT, UX https://m.edso0.ru/700cc87
(buznyecKue CBOMCTBa b
XUMUYECKHUE CBOMCTBA bub6moreka [IOK
61 IIPENEIBbHBIX OHOOCHOBHBIX https://m.edsoo.ru/40e6e0e
KapOOHOBBIX KUCJIOT 9
Oco0eHHOCTH CBOWCTB
. bu6muoreka [IOK
MYpPaBbHHOM KUCIIOTHI.
62 https://m.edsoo.ru/bb3 1be7

MHoroo6pazue kapOOHOBBIX
KHCJIOT

1



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/b139beaa

OcoOEHHOCTH CBOWCTB:
HCHpCZ[@J'ILHI)IX %1

apoMaTH4YeCKUX KapOOHOBHIX, bubaunoreka [IOK

63 JTUKapOOHOBHIX, https://m.edso0.ru/83a0877
THAPOKCUKAPOOHOBBIX 3
kucnor. [IpencraBurenu
BBICITUX KAPOOHOBBIX KHCIIOT
[TonaTHE O IPOU3BOAHBIX Bubmrorexa HOK

64 https://m.edsoo.ru/0d162d9
KapOOHOBBIX KUCIIOT d
Croco0sbl MOJIyYEeHUSA U Bubmuoreka LHOK

65 MpUMEHEeHHEe KapOOHOBBIX https://m.edsoo.ru/7¢065¢9
KHCIIOT d
CrnoxxHblie Y3pUpPHI:

66 TOMOJIOTHYECKUHN psJ, oOmiast bubmuorexa LIOK
dbopmyma, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
du3nYecKue 1 XUMHIECKHE bubmorexa LHOK

67 . https://m.edsoo.ru/ad6b94b
CBOMCTBa 3(UpPOB 5
Pewienune pacu€THbIX 3ama4:

110 YPAaBHCHHUIO XMMHUYECKOM

68 peakLuu, Ha OIpeeIeHue
MOJICKYJISIPHON (hOPMYJITBI
OpraHUYeCcKOro BEIIEeCTBa
[TpakTuueckast pa6ota No 3. bubnuorexa [JOK

69 Pemenne https://m.eds00.ru/486671f

OKCIICPUMCHTAJILHBIX 3a1a4

b



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773

o teme "KapboHoBbie
kucaothl. CiioxkHble 3¢upb”

Kupsl: ctpoenue,

Bbubmuoreka LIOK

70 (bU3HYEeCKre U XUMUYECKHE https://m.edsoo.ru/al9¢5b9
CBOMCTBa (THIPOIN3) 8
Oco0eHHOCTH CBOWCTB
KHUPOB, COIEPHKAIINX bubmoreka [IOK
71 OCTAaTKH HEMpeAeTbHbIX https://m.edso0.ru/b033192
KHUPHBIX KUCIOT. JKHUpHI B 2
IPUPOJIE
Mpi1a KaK COJU BBICIINX
KapOOHOBBIX KHCIIOT, UX bubnuorexa IIOK
72 Morotiee aercteue. [lonstue https://m.edso0.ru/3c56656
O CHHTETHUYECKHX MOIOIIUX 5
cpenctrax (CMC)
I'eneTnyeckas cBSI3b
bu6muoreka [IOK
73 YHICBOROPOAOE H https://m.eds00.ru/56790c9
KHCTIOPOJCOEPIKAIINX p
OpPraHUYECKHX BEIIECCTB
74 Pacuétel 10 ypaBHEHUAM
XUMHYECKHUX PEAKITHIA
75 Cucremaruzanus u bubaunoreka IIOK
000011IeHIE 3HAHUH TT0 TEME https://m.edsoo.ru/f8eaf2eb
OOm1ast xapaKTepUCTHKA
Bbu6muoreka LIOK
76 YITICBOZIOB M KIIaCCH(UKALAs https://m.edso0.ru/7a9693a

YIJI€BOJOB (MOHO-, - U
TTOJINCAXAPHIBI)

1



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98

MoHocaxapuabl: puzndeckre bubnuoreka [IOK
77 CBOMCTBA U HaXOXJCHUE B https://m.edsoo.ru/b4bdda2
PUPOJIE d
[IpumeneHue nroKo3bl, €€
Bbubmuoreka IIOK
3HAYCHUE B
78 https://m.edsoo.ru/5¢61122
KU3HEIEATEIbHOCTH q
OopraHu3Ma -
Jucaxapuabl: caxapo3sa,
P P bubmoreka [IOK
MaJjbTO3a | JIAKTO3a.
79 https://m.edsoo.ru/eb0384¢
Haxoxnenue B mpupoe u -
MPUMEHEHUE AHCcaXapuJioB -
[Tonmucaxapuapl: CTpoeHUE
MaKpOMOIIEKYN, PU3NIEeCKUe bubmorexa LHOK
80 p Y N https://m.edsoo.ru/72a0450
1 XMMHUYECKHE CBOWCTBA, 2
MPUMECHECHHE _
bu6muoreka LIOK
[TonsiTHe 00 NCKYCCTBEHHBIX
81 https://m.edsoo.ru/6216e76
BOJIOKHaX
6
Permenne pacueTHbIX 3a/1a4
Ha OIpEeNeIeHUE JOIU bubnmuoreka IIOK
82 BBIXO/1a IIPOJIYKTa PEAKLINU https://m.edsoo.ru/7fde47¢e
OT TEOPETUYECKU f
BO3MOXKHOTO
Cucremaruzanus u bubaunoreka [IOK
83 00001IeHe 3HAHUIA TT0 https://m.edsoo0.ru/08d4364
pazgeny c
bubmuorexa [IOK
84 KontponpHas pabora no 1

https://m.edso0.ru/42¢c6678



https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d

teme "Kucnopoacoaepsxkaiire
OpraHUYeCcKHe coequHeHus"

(¢}

AMWHBL: KJTacCUPUKAIINS,
CTPOCHHE MOJIEKYJI, O0Ias

bubmuoreka [IOK

85 dhopmyia, nzomepus, https://m.edsoo.ru/efa7e6ec
HOMEHKJIaTypa U (pu3nuecKue a
CBOWCTBA
XUMHYECKHE CBOMCTBA bubmorexa [IOK

86 https://m.edsoo.ru/1bc5cf8
anudaruyecKux aMUHOB 0
AHUIIMH: CTPOCHUE aHWJIMHA, bubmoreka [IOK

87 0COOCHHOCTH XUMHYECKHX https://m.edsoo.ru/39¢d21f
CBOMCTB aHWJIMHA 1
CrniocoOblI nony4eHus u bubmuoreka [IOK

88 MpPUMEHEHHE anu(aTuIecKux https://m.edsoo.ru/eal 3876
aMHUHOB 3
AMUHOKHUCIIOTBI:
HOMEHKJIaTypa ¥ H30MEpHs, bubmuorexa IIOK

89 ¢buznyeckue CBOMCTBA. https://m.edsoo.ru/d1773e8
OTtnenbHBIC TPEACTaBUTENN 0
0l-AMHHOKHCJIOT
XUMHYECKHE CBOMCTBA
AMHUHOKHCIIOT, UX bubmuoreka [IOK

90 OHoNIOorHUecKoe 3HAYCHHE https://m.edsoo.ru/77df705
aMUHOKUCTOT. CUHTE3 U a
THJIPOJIN3 TENTH]IOB

91 benku xak npupoaHeie brbmmorexa LOK

https://m.eds00.ru/429¢989



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/42c6678e

MOJIMMEPBI; CTPYKTYPBI
0OEJIKOB

9

XUMHYECKHUE CBOMCTBA

bu6moreka IIOK

92 https://m.eds00.ru/6237306
OemKoB p
A3zoTtcopaepxkalue
reTepOoLUKINYEeCKIe bubnuoreka LIOK
93 coenunenus. HykienHoBbie https://m.edsoo.ru/521d143
KHCJIOTBI: COCTaB, CTPOCHHE 1
1 OMOJIOTUYECKAs POJIb
[TpakTuueckas padota Ne 4.
Pemrenne bubmoreka [IOK
94 JKCHEPUMEHTAIBHBIX 3a7a4 https://m.edsoo.ru/8e3c02d
o Teme "A30TcoaepiKaniue 1
OpraHu4ecKHe coequHeHus"
[TpakTuueckas padota Ne 5.
Pemienue bubmoreka [IOK
95 JKCHEPUMEHTAIBHBIX 3a7a4 https://m.edsoo.ru/bde3fdf
o teme "Pacnio3HaBanue 6
OpraHu4YeCKHX COCTUHEHMI"
KonTponesHnas pabora no bubmuotexa IIOK
96 TeMe "A3oTcoaepIKaiiye https://m.edsoo.ru/ce561bc
OpraHu4ecKue coequHeHus" 7
OCHOBHBIE TIOHSATHUS XUMUU
BBICOKOMOJIEKYIISIPHBIX bubmuorexa IOK
97 COEAMHEHUI U METOJIbI UX https://m.edsoo.ru/7aa63eb

CHUHTC3a —II0JIMMCPU3alrd U
ITOJIMKOHACHCAaIl A

d



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/429e9899

ITmactMmaccel. YTuianzanus u

bub6moreka [IOK

98 1 https://m.edsoo.ru/82242¢0
nepepaboTKa MiIacTuKa ¢
DacToMephl: HaTypaJbHbIN Bbubmuorexa [OK

99 CUHTETHYECKHUE KaydyKH. 1 https://m.edsoo.ru/246103e
Pe3nna £
Bonokna: HatypasnbHbie,
HCKYCCTBEHHBIE, bubmmorexa [OK

100 1 https://m.eds00.ru/5963a60
cuHrernyeckue. [loarumepsr :
CHEIUATHLHOTO HA3HAYCHMS
[TpakTuueckas padota Ne 6.
Pemrenne bubmoreka [IOK

101 AKCIEPUMEHTAIBHBIX 3a7a4 1 https://m.edsoo.ru/3aebd77
o reme "Pacno3HaBanue a
MJIACTMACC ¥ BOJIOKOH"
O060011EeHE U
CUCTEMAaTHU3alMs U3YYEHHOTO bubmuorexa [IOK

102 | marepuana o Teme 1 https://m.edsoo.ru/6a22ble
"BbICOKOMONEKYIIIpHBIE 8
coenuHeHus"

OBUIEE KOJIMYECTBO YACOB 102

110 ITPOT'PAMME



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f

11 KUIACC

JJIeKTPOHHbIE
N uudposbie
[
B KoauvecTBo yacoB Jlata oOpa3oBare/ibHbIE
T
Tema ypoka ecypchbl
n/ P U3y4yeHus pEeyp
1|
KonTpoabHbie IIpakTuyeckue
Bcero P P
padoThI padoThI
bubnuoreka [IOK
AtoMm. CocTaB aTOMHBIX SITIED.
1 . 1 https://m.edsoo.ru/59¢11
XuUMUYECKU 31eMeHT. M30Tomnbl e
bu6moreka IIOK
CtpoeHue dIeKTPOHHBIX 000I04YEK
2 1 https://m.edsoo.ru/b4doff
aTOMOB, KBAaHTOBBIC YHCIIA fa
bubmoreka IIOK
Knaccudukanus XuMHIeCKuX JIEMEHTOB
3 1 https://m.eds00.ru/61294
(s-, p-, d-, f-omemenTsI)
afd
bubmuoreka [IOK
Pacnpenenenue >1eKTPOHOB MO aTOMHBIM
4 1 https://m.edsoo.ru/f5f750
opouTaAIIM
fe
ONeKTpOHHbIE KOH(PUTypaIi aTOMOB bubmuoreka LIOK
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1 https://m.edsoo.ru/8149¢
COCTOSTHUU 846
bubmuoreka [IOK
DJEeKTpOHHBIC KOHPUTYpAIIUU HOHOB.
6 1 https://m.edsoo.ru/a0764
DNEeKTPOOTPULATEIBLHOCTD
b24
7 Ilepuognyeckuit 3akoH U llepuonnueckas 1 bub6mmoreka [IOK



https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee

cHUCTeMa XMMUYECKUX AnemMeHToB []. U.

. https://m.edsoo.ru/16957
MenpeneeBa, CBA3b C COBPEMEHHON <01
TEOpPUEH CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
bu6moreka IIOK
XUMHUYECKHUX IEMEHTOB U 00pa3yeMbIX
8 https://m.edsoo.ru/f8468
UMY TIPOCTHIX M CJIOKHBIX BEIIECTB T10 927
rpynmaM 1 nepuoam
. bubmuoreka [IOK
CucreMaru3anus 1 0000IIeHIE 3HAHUI
9 https://m.edsoo.ru/8fad2
10 TeMe
942
Bunapr xumMudueckor cBsI3u. MexaHH3MBbl
N bubmmoreka IIOK
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
10 https://m.edsoo.ru/5a807
Bonoponnast ¢Bsi3b. MexXMomeKyIspHbIe 2af
B3aUMOJIEHCTBHUS T
BaneHTHOCTH M BaJleHTHBIE BO3MOXKHOCTH
. bubmmoreka IIOK
aToMOB. CBsI3b JIEKTPOHHON CTPYKTYPBI
11 https://m.edsoo.ru/3d2ca
MOJIEKYJ C UX TEOMETPHUECKUM 093
CTPOCHHEM
bu6moreka IIOK
[IpencraBieHust 0 KOMIUIEKCHBIX
12 https://m.edsoo.ru/8c66b
COCIMHEHUSIX: COCTaB M HOMEHKJIATypa 12a
BemecTBa MosieKyasipHOTO U
bubmuoreka [IOK
HEMOJIEKYJISIPHOTO CTPOCHHUS. THIIbI
13 ¥ https://m.edsoo.ru/e1676
KPUCTAJUTMYECKUX PEIICTOK U CBOHCTBA 15h
BEIICCTB 35b
[ToHsITHE O NUCTIEPCHBIX CUCTEMAX. bubmmorexa [IOK
14 IIpencrasnenue 0 KOJJIOUIHBIX https://m.edsoo.ru/da2c7

pacTBopax

Oc4



https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

Uctnansie PaCTBOPLI: HACBIIICHHBIC U

bu6mmoreka IIOK

15 HEHACBIILIEHHBIEC, PACTBOPUMOCTb. https://m.edsoo.ru/e9ccd
Kpucramioruaparst dad
bubnmuoreka [IOK
Crioco0b! BeIpayKeHHsI KOHLEHTPALIH
16 https://m.edsoo.ru/328¢6
acCTBOpOB
P P 53a
Pemenue 3ama4 ¢ HCITOIL30BaHUEM bubmmoreka [IOK
17 MOHATUH ""MaccoBast 10Jis1 paCTBOPEHHOTO https://m.edsoo.ru/785¢0
BellecTra', "MoJIipHasi KOHIEHTpanus " ab4
bubnmuoreka [IOK
Knaccudukanus u HoMmeHKIaTypa
18 https://m.edsoo.ru/bf9el
HEOPraHUYECKUX BEIIECTB
08d
. bubmoreka [IOK
CucreMmarnsanus 1 0000IIeHre 3SHaHUHA
19 https://m.edsoo.ru/8d2c¢6
1o TeMe
a3a
KonTponbhas paboTa o remam
"Crpoenue aroma. [leproanueckuii 3akoH
bubmuoreka [IOK
u [lepronuyeckast cucTeMa XUMHYECKIX
20 " https://m.edsoo.ru/70a60
anemenToB J[. 1. Menneneena", aad
"Crpoenue BeuiecTBa. MHOroodpasue o
BeecTs"
Knaccudukanus XuMu4uecKnx peakiuii B
HEOPTraHWYECKON M OPraHNYECKOU XUMUHU. bubmoteka [IOK
21 3aKOH COXpPaHEHUsI MacChl BEIIECTB; https://m.edsoo.ru/6335¢
3aKOH COXpaHEHHs U MPEBPALCHUS dd2
SHEPrUuM NPU XUMUYECKUX PEaKIMsIX
” TeruoBbie 3P PEKT XUMUUECKUX bubnuorexa LIOK
peakuuid. TepMOXUMHYECKHE YPAaBHEHUSI https://m.edsoo.ru/d1db8



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d

6da

Brraucnenus no ypaBHEHUAM bubmorexa [IOK

23 XUMHYECKUX PEAKLINI 1 https://m.edsoo.ru/87b13
TEPMOXMMUYECKUM YPaBHEHUIM 954
CKropoCTh XUMUYECKON peaKkuu, €€

24 3aBUCUMOCTD OT Pa3IMyYHbIX (PAKTOPOB.
Karanus u karanu3aropbl

25 T'oMOreHHbIe U reTeporeHHble PeaKIuu
[Tpaktuueckas padora Ne 1 o Teme bubmmorexa [IOK

26 "BausiHue pa3IUYHBIX (aKTOPOB HA https://m.edsoo.ru/lfacal
CKOPOCTh XMMHUYECKOM peakuuu' dl
OOpaTtnmble 1 HEOOPaTUMBbIE PEAKIIIH. bubmorexa HOK

27 https://m.edsoo0.ru/30952
XUMHUYECKOE PaBHOBECHE

9b

[Tpaktuueckas padora Ne 2 o Teme Bbubnuorexa [IOK

28 "BausiHue pa3IuYHBIX (PaKTOPOB HA https://m.edsoo.ru/3bf34
MOJIOKEHHE XMMUYECKOTO paBHOBECHS" el?
DNEKTPOIIUTUYECKAS TUCCOLUALIMSL. bubmmorexa [IOK

29 CubHbIe U cllabble AIEKTPOIUTHI. https://m.edsoo.ru/5f766
CTeneHp IUCCOIMAINN bdf
Nonnoe npoussenenue sBoasl. Cpena bubnuoreka [IOK

30 BOJIHBIX pacTBOPOB. BomopoiHblii https://m.eds00.ru/3966¢
nokasarens (pH) pactBopa ag9
I'unponus coneit. Peakiuu, brtmuorexa [OK

31 https://m.edsoo.ru/09d5a
IPOTEKAIOLINE B PACTBOPAX AIEKTPOIUTOB 9bd

19 [Ipaxrtuyeckas padora Ne 3 o Teme bubnuoreka [IOK

"X UMHYECKHE PEaKIMK B paCTBOpax

https://m.edsoo.ru/2e3da



https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/d1db86da

AJIEKTPOJIUTOB" eb0
OKHCITUTEITBHO-BOCCTAHOBUTEIILHEIC bu6moreka IIOK
33 peakuuu. BaxkHeime oKucauTenu u https://m.eds00.ru/56226
BOCCTAQHOBUTEIIN 060
bubnuoreka [IOK
Merton 31eKTpOHHOTO (3JIEKTOHHO-
34 https://m.edsoo.ru/fb691
HMOHHOTO) OanaHca
387
DJEeKTPONIU3 PAaCTBOPOB U PACILIIABOB bubmorera [JOK
35 P P P P https://m.edso0o.ru/93fb9
BEIIECTB 742
bubnmuoreka [IOK
36 Pewenue 3anay pa3nuyHbIX TUIIOB https://m.edsoo.ru/5a859
dl6
bubmoreka IIOK
37 Pemenne 3a1a4 pa3InyHbIX TUIIOB https://m.edsoo.ru/5afa2
65d
. bu6moreka IIOK
Cucremaruzanus u 00001IeHNE 3HAHUN
38 " " https://m.edsoo.ru/cl61e
1o TeMe "XHUMHYECKHUEe PEaKITuu b5
bubmuoreka [IOK
KonTponbHas pabota mmo teme
39 " " https://m.edsoo.ru/a8a0a
XUMHUYECKUE PEAKLIUHI
930
[TonoxxeHne HEMETAIOB B
[Tepuoauyeckoit cHCTEME XUMHUECKUX bubnuorexa HOK
40 snemenToB /1. 1. Menaeneena u https://m.edsoo.ru/8ca2d
0COOCHHOCTHU CTPOCHUS UX aTOMOB. cad
Dur3nYeCcKre CBOMCTBA HEMETAJIOB
41 AnyoTponusi HeMeTaJJIoB (Ha mpuMmepe bubnuoreka [TIOK



https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/fb691387
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https://m.edsoo.ru/2e3daeb0

KHCII0poa, cepsl, hocdopa u yriepoaa)

https://m.edsoo.ru/ef92¢
9lc

Bonopon: nomyuenue, pusndeckue u

bu6moreka IIOK

42 . https://m.edsoo.ru/0aa8f
XUMHUYECKHE CBOMCTBA. [ MIpHIBI 613
["anoreHsl: HAXOXI€HUE B IPUPOJIE, bubnuorexa LHOK
43 CIOCOOBI IOMyUYeHUSs], PUINIECKUE U https://m.edsoo.ru/4e223
XUMHYECKHE CBOMCTBA 795
l'anorenoBonopoasl. Baxkueitue bubnuorexa LHOK
44 KHCIIOPOACOAEpIKAIINE COEAUHEHUS https://m.edsoo.ru/6b325
raJIor€HOB 5e6
JlabopaTopHbie U IPOMBIIILICHHBIE
CIIOCOOBI TIOJTyYEHUS TaJIOTCHOB.
bubnuoreka [IOK
[IpuMeHeHue rajsoreHoB 1 ux
45 . https://m.edsoo.ru/6971a
COoeTMHEHUI] aIOTeHOBOIOPO/IBI. cad
BakHeii1me KucIopoacoaepskaIne o
COCJTMHEHUS TaJIOTCHOB
[Ipakrudeckas padora Ne 4. Pemenne Bubnuoreka [IOK
46 AKCIEPUMEHTAIBHBIX 3371a4 110 TEME https://m.edso0o.ru/8b26f
"T"asmorensr"” ecd
Kucnopon: naboparopusie u
bu6moreka IIOK
MIPOMBIIIUICHHBIC CITOCOOBI MMOTYICHHUS,
47 . https://m.edsoo.ru/c8abe
dbuznyeckre u XUMHUYEeCKHe CBOMCTRA. 164
O30H. [IpumeHnenne Kuciopoaa u 030Ha -
bubmuoreka [IOK
48 OKcHJIbI ¥ TIEPOKCHUIBI https://m.edsoo.ru/5¢881
6a0
49 Pemienue 3a1a4y pa3auyHbIX TUIIOB bubmmorexa [IOK
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b4b

Cepa: HaxoXIeHHE B IIPUPOJIE, CIOCOOBI

bubnmuoreka [IOK

50 HoJxy4eHusi, pu3nyeckue 1 XMMUYecKue https://m.edsoo.ru/46afae
CBOMCTBa 16
bubmoreka IIOK
51 CepoBoaopos, cynb(ubl https://m.edsoo.ru/7¢875
999
Kucnoponconep:xaiiue coeiuHeHUS bubnuorexa LHOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEpHON https://m.edsoo.ru/8cfa2
KUCJIOTBI 548
[Ipakrtuyeckas padora Ne 5. Pemenue bubnuoreka [IOK
53 3KCIIEPUMEHTAIBHBIX 33734 10 TEME https://m.edsoo.ru/0afb0
"Cepa u e€ coeguHeHus" Se4
A3OT: HaXOXKJICHHE B TIPUPOJIC, CITOCOOBI bubmotexa [IOK
54 NOTy4eHus], pU3nyecKrue 1 XUMUIEeCKUe https://m.edsoo.ru/badd2
CBOICTBa. AMMUAK, HUTPUIBI 255
Kucnoponconepsxaiiue coenHeHUS bu6moreka IIOK
55 azotra. OcoOEHHOCTH CBOMCTB a30THOM https://m.edsoo.ru/e2965
KHCJIOTBI afe
[TpumeHeHre a30Ta U ero COeAMHEHUN. bubmorexa HOK
56 https://m.edsoo.ru/129f5
A30THBIE y10OpeHHS
059
docdop: HAXOXKIECHUE B IPUPOJE,
CHOC(E(SII?I MOJTYYCHHUS, (1)I/I3£‘I£CKI/I6 " bubmorera HOK
57 . https://m.edsoo.ru/9a6b4
xumuueckue cpoictra. ®ochuasl u e
bochun o
58 Oxcuapl hochopa, bochopcoaepkaniye bubnuorexa [HIOK
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kucnotbl. Conu pochOopHOil KUCTOTHI

https://m.edsoo.ru/c7a2d
429

bu6moreka IIOK
[Mpumenenne dhochopa u ero
59 . https://m.edsoo.ru/a2180
coemuaeHnil. ocdopHbie ynodpeHms 70a
[Tpaktuueckas padora Ne 6. Perenue bubmmorexa [IOK
60 HKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/8175a
"A30T 1 hochop u ux coenuHeHus" c3f
VYrmepoa: HaxoXKJICHHE B IPUPO/L,
P prp BuGmnotexa LIOK
AJJIOTPONHbBIE MOTU(PUKAIINH;
61 . https://m.edsoo.ru/leb19
¢du3nueckre 1 XUMHUYECKUE CBOICTBA, e
PUMEHEHUE _
bubnuoreka [IOK
Oxcup yriepona(ll), oxkcun ymiepoma(IV),
62 A yrepoza(ll) . A yriepona(lV) https://m.edsoo.ru/dba58
yrojibHasi KUCJIOTa U €€ COIu
adf
bu6moreka IIOK
63 Pemenne 3a1a4 pa3InyHbIX TUIIOB https://m.eds00.ru/6029b
609
Kpemnnii: HaxoxaeHue B Mpupoze, bubnmoreka [IOK
64 CHoCcoOBI MOTy4YeHUs, PU3NIECKUE U https://m.edsoo.ru/14355
XMMHYECKHE CBOWCTBA 8ab
Oxkcup kpemuusa(IV), kpemuuenas bubmorexa HOK
65 https://m.edso0.ru/3170¢
KHCJIOTa, CUJINKAThI
7bl
66 [IpumeHeHne KpeMHUS U €ro bubmorexa [IOK
coenuHeHuni. CTeKI10, €ro NoiIy4eHue, https://m.edsoo.ru/393cd
ac0

BUbI CTCKJIIA

https://m.edsoo.ru/5823c¢
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efb

bubmuoreka [IOK
67 Pemenne 3a1a4 pa3InyHbIX TUIIOB https://m.edsoo.ru/b624f
301
. bubnmuoreka [IOK
Cucremaruzanus u 00001eHNEe 3HAHUI
68 " " https://m.edsoo.ru/6e864
no Teme "Hemerasibt
dbs
bubmoreka [IOK
KontponbHas padota mo teme
69 | " https://m.edsoo.ru/d0484
HemeTanmnst
c76
. bu6moreka IIOK
AHanu3 pe3yabTaToB KOHTPOJIbHON
70 https://m.edsoo.ru/2b7e9
paboThI, KOPPEKITUs OMIHOOK 510
[Tonoxenune mertauios B [lepuonnueckon
bubmuoreka [IOK
CUCTEME XUMHYECKUX JIEMEHTOB.
71 https://m.eds00.1ru/9839¢
Oco0eHHOCTH CTPOEHHUS AIEKTPOHHBIX L6c
000JI04eK aTOMOB METAJLIOB T
. bubnmoreka [IOK
OO6mme ¢puznuecKue CBONCTBA METAJIIOB.
72 https://m.edsoo.ru/51dac
[TpumeHeHre MeTaIoB B ObITY M TEXHHUKE 03
bubmoreka IIOK
73 CmuaBel MeTaiioB. Kopposust MeTamios https://m.edsoo.ru/42b87
2e3
bu6moreka IIOK
74 Pemenne 3a1a4 pa3amyHbIX TUIIOB https://m.edsoo.ru/e3de3
7b6
. . bubmuoreka [IOK
DIEKTPOXUMUYCCKHAN PSIT HATPSHKEHUI
75 https://m.edsoo.ru/94eb3

meTajuioB. O01mue crnocoObl NOTYYeHUS

Ila
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METAJIJIOB

OO0m1as xapakTepucTuka MeTayioB [A-
rpynnsl [lepruoguyueckoin CHCTEMBI
XUMHUYECKHUX eMeHToB. Harpuit u

bubmmoreka [IOK

76 o https://m.edsoo.ru/el12¢2
KaJIui: TToJTy4eHue, Pu3ndecKue u b3
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEMIECTB U UX COCTMHCHUM
OO6mras xapakrepuctuka Metaion [1A-
rpymnmnsl [lepuonnyeckoit cuCTeMbI
. bu6moreka IIOK
XAMUYECKUX DJIEMEHTOB. Maruuii u
77 . https://m.edsoo.ru/7c3e4
KaJIbIMil: mony4eHue, Gu3ndeckue u 9¢0
XUMUYECKHE CBOMCTBA, TPUMEHECHHE
MPOCTHIX BEHIECTB U UX COCTMHEHUM
N N bubmuoreka [IOK
JK&cTKOoCTh BOJIBI M CLIOCOOEI €€
78 https://m.edsoo.ru/c74bf
CTpaHCHUS
yerp ae9
. bubmuoreka [IOK
AnroMuHMIL: onydenue, Gu3ndecKue u
79 9 https://m.edsoo.ru/0e79b
XUMUYECKHE CBOMCTBA, MPUMEHEHHE 266
AMdoTepHbIC CBOMCTBA OKCHIA U
bubnuoreka [IOK
TUIPOKCH]IA ATFOMUHUSA,
80 https://m.edsoo.ru/5d12d
TUAPOKCOKOMILIEKCHI aTFOMUHUS, UX 118
PUMEHEHUE
81 Pelienue 3a1a4 pa3jamyHbIX TUIIOB
[IpakTuueckas padora Ne 7. Pemienue bubnmoreka [IOK
82 DKCIIEPUMEHTANIBHBIX 3a/1a4 I10 TEME https://m.edsoo.ru/27a4a
"MeTaJiibl IIaBHBIX NOArpynn" 43
83 OO11ast XapakTepUCTUKA METAJIIOB bubnuoreka [TIOK
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no0ouHbIX noarpynn (b-rpymnm)

[eproauyueckoi CHCTEMbI XUMHUYECKHX thi)s://m.edsoo.m% 10d7
JJIEMEHTOB -
DuU3nYECKUe 1 XUMHYECKHE CBOMCTBA bubnuorexa [IOK
84 XpoMa U €ro COeAMHEHUM, UX https://m.edsoo.ru/9911b
IPHMEHEHHE ef3
Baxxneiive coeTMHEHUsI MapraHiia. bubauoreka [IOK
85 [lepMaHranar Kanusi, €ro OKHUCJIUTEIbHBIE https://m.eds00.ru/039d6
CBOMCTBA 9c8
DuU3NYECKUe U XUMUYECKHE CBOMCTBA bubmmoreka [IOK
86 JKesesa U ero coenquHeHui. Ilonydenue u https://m.edsoo.ru/1b7f8
NPUMEHEHHUE CIUIaBOB Xkelle3a 741
DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmorexa HOK
87 .. N https://m.edso0o.ru/2bcOf
MeIH U €€ COeUHEHNN, UX TIPUMEHECHHE 954
dusnyueckue 1 XMMUYECKHUE CBOKCTBA
. bubnmoreka [IOK
88 HHMHKE M €10 COCAMTCHIH, fX httDs://m.edsoo.ru/bleb
npUMeHeHue. [ UIPOKCOKOMILIEKCHI cal
IIUHKA
[Tpaktuueckas padora Ne 8. Pemenue bubmmorexa [IOK
89 HKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/a6e35
"Mertasibl no00YHbBIX noArpymn"” 2ea
bu6moreka IIOK
90 Pemienne 3a1a4 pa3amyHbIX TUIIOB https://m.edsoo.ru/a8b83
dg3
O06o001IeHre U CUuCTeMaTH3aIHS bubnmoreka [IOK
91 U3y4EHHOI'0 Marepuasa 1o TeMe https://m.edsoo.ru/e91fe

"Merayuier"

975
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KontponbHas padota o teme

bubmoreka [IOK

92 | " https://m.edsoo.ru/83163
MeTtanisl
ea3
. bu6moreka IIOK
AHanum3 pe3ysIbTaToB KOHTPOJIbHOM
93 https://m.edsoo.ru/9ebff2
paboThI, KOPPEKITUs OMIHOOK d
Ponp xumMuu B o0ecrieueHnn ycToiM4nBOro
bubmuoreka [IOK
pa3BuTus yenoseyectra. [lonsitue o
94 https://m.edsoo.ru/080fe
HAyYHBIX METOJIaX MCCIICOBaHUS 10
BEIIIECTB -
Hayunble mpuHITATIEI OpraHu3afuu
v P P bubmuoreka [IOK
XUMHUYECKOTO MPOU3BOICTBRA.
95 https://m.edsoo.ru/2e45a
[TpomeITiuieHHBIE CTTOCOOBI TIOTYYEeHUSI 44f
BaYKHEHIIINX BEIIECTB T
XHUMHYECKOE 3arpsi3HEHUE OKPYKaromen bubmorexa [IOK
96 https://m.edso00.ru/9f11bf
Cpelibl ¥ €ro MOoCIeACTBUS 51
bubmmoreka [TOK
XHUMHS ¥ 3I0POBBE YEITOBEKA.
97 https://m.edsoo.ru/a6552
JlekapcTBEeHHBIE CpECTBA 71
bubnuoreka [IOK
Xumus muiny. Poin xumMuu B
98 . https://m.edsoo.ru/1f7b5
00ecCIIeYeHNHN MUIIEBOI OE30ITaCHOCTH b2
bu6moreka IIOK
Kocmernueckue u napdromepHbie
99 https://m.edsoo.ru/da42d
cpeactsa. beiToBast xumus
Sa9
100 | Xwumus B cTpoutenscTse. Baxueimue Bubnuoreka [IOK
CTPOUTENbHBIE U KOHCTPYKLIMOHHBIE https://m.edsoo.ru/61e69
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Marepuaibl 003
XUMMUS B CEIILCKOM XO3SHMCTBE. bu6moreka IIOK
101 | Oprannueckrie 1 MUHEpPAJIbHBIC 1 https://m.edsoo.ru/fd395
ynoOpeHus 87d
. bubnuoreka [IOK
Cucremaruzanus ¥ 0000IIeHIe 3HAHHI
102 1 https://m.edsoo.ru/db979
0 TeMe
¢70
OBUIEE KOJIMYECTBO YACOB I10 102
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