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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo XMMuH Ha YPOBHE CPEIHET0 001ero oOpa3oBanus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3aKkoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit Deaepannny,
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS (eaepabHON 00pa30BaTeIbHON MPOTrPaMMBbI CPEIHETO OOIIETO
obpazoBanusa(POIT COO), nmpeacraBieHHbIX B DeepaaIbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
crangapte COOQO, ¢ yuérom KoHuemnun npenoaaBaHus yaeOHOTo npeaMeTa « XuMus» B 00pa3oBaTeIbHbBIX
opranmzanusax Poccuiickoii @enepaliu, pealn3yoluX OCHOBHbIE 00pa30BaTeIbHbIC IPOTPaMMbl, U
OCHOBHBIX TI0JI0’)keHUH «CTpaTteruu pa3BuTus Bocriutanus B Poccuiickoit denepaunu Ha nepuof 1o 2025
rona» (Pacnopspkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

Xumust Ha ypOBHE yriyOJEHHOTO U3YYSHUS 3aHMMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4qHOT0 00pa3oBanus ydamuxcs 10—11 kmaccoB. M3yuenue nmpeamera, peaainzyeMoe B yCIOBUAX
Qg QepeHIPOBaHHOTO, TPOPHUILHOTO 00YYEHHUs, MPU3BAHO 00ECTIeYUTh 0011Ie00pa30BaTEIbHYIO U
OOIIEKYIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JUIS aJanTallu UX K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU B COIIMYME, a TAKXKE JUISl POJOJIKEHUSI OOYUCHHS B OpTraHU3aIUsIX
npodeccnoHanTbHOTO 00Pa30BaHUs, B KOTOPHIX XUMUS SBIISICTCS OJJHOM U3 MPUOPUTETHHIX JUCIUILIUH.

B nporpamme 1o xumMuu Ha3HauYEHUE MIPEAMETA « XUMHS» MMOTY4aeT MOAPOOHYI0 HHTEPIIPETAIUIO B
COOTBETCTBHUH ¢ OCHOBOMoJaramumMu nonoxeHusMu @I'OC COO o B3auMo00yCIOBICHHOCTH LIETIeH,
coJiepKaHusl, pPe3yJIbTaTOB 00yUYeHUs U TPEOOBAHUM K YPOBHIO IMOJATOTOBKH BBIITYCKHUKOB.
CBHIETENBCTBOM TOMY SIBIISIFOTCS CIIEAYIOILIUE BBIMOIHIEMbIE POTPAMMON TT0 XUMHUH (PYHKIIUHU:

¢ uHPOPMANMOHHO-METOIUYECKAs!, peaTu3aIisl KOTOPOU 00eCTIeYBAET OTYICHNE
MIPEACTABJICHUS O LIEJISAX, COJAEPKAHUH, OOIIEeH cTpaTeruu oOy4eHHs, BOCIIUTAHUS U PA3BUTHUS
o0y4aroIuxcsi CpeICTBAMHU MPEeIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQuIIs;

® OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOPasl IPeAyCMaTpUBAET ONpeesIEeHUe: IPUHLIUIIOB
CTPYKTYPUPOBAHUS U TIOCIEIOBATEILHOCTA U3yUEHUs Y4€OHOT0 MaTepurasa, KOJIMYeCTBEHHBIX U
KaueCTBEHHBIX €0 XapaKTePUCTHK; MOIX0I0B K (POPMUPOBAHUIO COAEPKATEIHHOM OCHOBBI
KOHTPOJISI U OIIEHKH 00pa30BaTEIbHBIX JOCTHKEHUN 00YJarOIIUXCsl B paMKax UTOTOBOM
aTTectanuu B (opMe €IMHOTO TOCYJApPCTBEHHOTO dK3aMeHa M0 XHUMHH.

[Tporpamma jyist yriryOEHHOTO U3YYESHHS] XUMHUH:

® YCTaHABIIMBAaeT MHBAPHAHTHOE MPEAMETHOE COJiepKaHKe, 00s3aTeIbHOE ISl U3yYEHUS B paMKax
OTJIENbHBIX Mpoduiielt, MpeaycMaTpruBaeT pacipeaeieHie U CTpPYKTYpUPOBaHUE €ro 1o Kilaccam,
OCHOBHBIM CO/Iep KaTeIbHbIM JTMHUAM/pa3ienam Kypca;

e 1alT MpUMEpPHOE pachpeielieHne yueOHOTr0 BpeMEHH, PEKOMEHIYEMOTO TSl U3yUeHHS
OTJIETTLHBIX TEM;

e MpeanaraeT NpUMEPHYIO MOCIEeI0BATEIbHOCTh U3YUeHHs YIeOHOTO MaTepuaa ¢ y4éToM JOTHKU
MOCTPOCHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CIH;

e 1aéT METOJAMYECKYIO0 MHTEPIIPETALIMIO LIeIeH U 3a/1a4 U3Y4YeHHUs ITpeIMETa Ha YIrilyOJaE€HHOM
YpOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHEro 00111ero 00pa3oBaHus,
coJiepKaTeIbHOW XapaKTEPUCTUKHU IJIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHHSI OCHOBHOM
00pa3zoBaTebHON MPOTrpaMMBbI CPEHETO 001Iero 00pa3oBaHus (JIMIHOCTHBIX, METANIPEAMETHBIX,
MIPEIMETHBIX ), & TAKXKE C YUETOM OCHOBHBIX BHIOB yU4E€OHO-TI03HABATENLHBIX JEHCTBHIA
oOyuarolerocs 0 OCBOCHUIO COAEpPKaHUs MPEAMETA.

[To BceM Ha3BaHHBIM MO3ULKAM B IPOrPaMMe 110 XMMHUH MPEyCMOTPEHA TPEEMCTBEHHOCTD C
o0y4eHHEM XMMHUH Ha YPOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHus. 3a mpeiejiaMi yCTaHOBIICHHON
MPOrPaMMOil 0 XUMHUHU 00s3aTeNbHOM (MHBAPHAHTHOM ) COCTABIISIONIEH COJEpKaHUsI y4eOHOTO IIpeaMeTa
«XUMHS» 0CTAETCS BO3MOKHOCTh BHIOOpA €r0 BApMATUBHOM COCTABIISAIONIEH, KOTOpast TOJIKHA
OTIPEIECTSATHCS B COOTBETCTBUH C HAIMIPABIEHHEM KOHKPETHOTO PO O0yICHHUS.

B cootBercTBUM ¢ kKoHIIeNTYanbHBIME TIoN0keHUIMH PT'OC COO 0 Ha3HAYEHUH TPEIMETOB
6a30Boro 1 yriry0inEHHOro ypoBHEH B cucteMe Tu(GepeHIIMPOBAaHHOTO 00yUeHHs Ha YPOBHE CPETHETr0
oO1mero oOpa3oBaHusl XMMUS HA YPOBHE YIIyOJEHHOTO N3YUCHUS HAIIPABJICH Ha PeaTu3aIliio
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MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAllOM MOJY4YEHUSI XUMUYECKOTO 00pa30BaHUs B PaMKax U3y4eHUS
CIECLIMAJIBHBIX €CTECTBEHHO-HAYYHBIX U XMMUYECKHUX JUCLHUIUIMH B By3aX M OPraHU3ALUAX CPEIHETO
npogeccuoHaIbHOr0 00pazoBaHus. B 3Toi cBsI3u n3ydeHue npenMera « XUMHUs» OPUEHTHPOBAHO
IIPEUMYILIECTBEHHO Ha pacIIUpeHUe U yrilyOJIeHne TEOpEeTUUECKON U MPaKTUYECKOM MOArOTOBKH
o0ydJaromuxcs, BRIOPaBIIMX ONMpeaenEHHbIN MPodniIb 00ydeHHsI, B TOM YHCIIE C IEPCIIEKTUBOM
MOCJIEIYIOLIET0 MOJIyYEeHUS] XUMHUECKOro 00pa3oBaHus B OpraHU3alusax MpodhecCuOHaIbHOIO
obpazoBanus. Hapsny c atum, B cBete TpeboBanuit ®I'OC COO k ruiaHupyeMbIM pe3yIbTaTaM OCBOCHUS
GbenepanbHOI 00pazoBaTEIbLHON MPOrpaMMBbl CPEAHEr0 00IIEro 00pa3oBaHusI U3y4YEHHUE ITpeIMeTa
«XUMHS OPUEHTUPOBAHO TAK)KE HA PEIICHHE 33a]jad BOCITUTAHUS U COLIMAIBHOTO PAa3BUTHUS 00YJaIOIINXCA,
Ha (OPMUPOBAHUE Y HUX OOLIEMHTEINICKTYaIbHBIX YMEHUH, YMEHUH panMoHaIu3auy yueOHOro Tpyaa u
0000MEHHBIX CTIOCOOOB AEATEIHLHOCTH, IMEIOIIUX MEKIUCITUILIMHAPHBIN, HAIPEIMETHBIA XapaKTep.

CocrapisromuMu npeaMeTa « XUMHUs» Ha YpOBHE YIiTyOJIEHHOTO U3yUeHHs ABIISIOTCS YIiyOIE€HHbIE
Kypcel — «Opranndeckas Xxumus» u «O01as 1 HeopraHudeckas XuMus». [lpu onpeneneHun moaxoma0B K
0TOOPY U CTPYKTYPHOM OpraHu3alMy COAEpkKAaHUSA 3TUX KYPCOB B IPOrpaMMe 110 XUMHHU 32 OCHOBY
npuHATH oJokeHuss ®I'OC COO o paznuumsix 6a30BOro U yrryOoJIEHHOTO YPOBHEH U3YYCHUS IIPEeIMETa.

OcHoBy conepxaHus KypcoB «Opranudeckas Xumus» U «O011as 1 HEOpraHU4IecKas XMMUs»
COCTaBJISIET COBOKYITHOCTh IPEAMETHBIX 3HAHUM U YMEHUN, OTHOCSIIUXCS K 06a30BOMY YPOBHIO U3yUEHUS
peaMera. JTa CUCTEMa 3HaHUH MOJIy4aeT ONPEeIEHHOE TEOPETUYECKOE JOIIOIHEHNE, TI03BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJBIINN 00hEM (PaKTOIOTHUECKOro MaTepuaa. Tak, Ha yriryOJaEHHOM
YPOBHE U3y4YeHHUsI ITpeIMeTa o0ecreyeHa BO3MOKHOCTh 3HAUUTEILHOIO YBEIMUEHHUsI 00bEMa 3HaHUH O
XUMHUYECKUX 3JIEMEHTaX U CBOMCTBAX MX COEIUHEHHUI Ha OCHOBE PACUIMPEHUS U yIIIyOJeHus
IIPEICTaBICHUNM O CTPOCHUHU BEUIECTBA, XMMUUYECKOH CBSI3U U 3aKOHOMEPHOCTAX IPOTEKAHUS PEAKIINMI,
paccMaTpuBaeMBbIX C TOUKHU 3PEHHSI XUMUYECKON KUHETUKU U TEPMOJMHAMUKU. V3yueHue nepuoauieckoro
3akoHa U [lepuonuueckoil cuCTEMbl XUMHUYECKUX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKHUX MPEICTABICHUSIX O CTPOCHUU aTOMa. XMMHUYECKasl CBSI3b OOBSICHIETCS C TOUKU
3peHMsI SHEPIeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUU U pa3pylIeHUH, a TAK)KE C TOUKHU 3PCHUS
MeXaHU3MOB €€ 00pa3zoBaHus. V3yueHune TUIIOB peakluii JononHseTcs GopMUpOBaHUEM MPEACTABICHUIN
00 3JIEKTPOXUMHUECKUX MPOIeccax U 3EKTPOJIM3E PacIuIaBOB U pacTBOPOB BellecTB. B kypce
OpPraHMYECKON XMMUU MPU PACCMOTPEHUHU PEAKIIMOHHOM CITIOCOOHOCTH COETMHEHUH yaenseTcs ocoboe
BHUMaHME BONPOcaM 00 JEKTPOHHBIX 3¢ (eKTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJIaxX U
MEXaHU3MaxX PEAKIIH.

Ocoboe 3HaueHNe UMEET TO, YTO Ha COAEPIKaHUE KYPCOB XUMUH YTIyOJIEHHOTO YPOBHS U3YyUCHHUS
JUIS KJIACCOB ONpPeIeNEHHOT0 Mpoduiis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JAOMOJHEHUH K
o01elt cuctemMe MpeIMETHBIX 3HAHWI) OKa3bIBAIOT BIUSHUE CMEKHBIE IpeAMeThl. Tak, Hanpumep, B
COJIEp’KaHUU IpeaMeTa Il KIacCOB XUMUKO-(DHU3HUEcKOro npoduiist 00sblIoe 3HaYeHHe Oy1yT UMETh
3JIEMEHTHI y4eOHOro Marepuaia no ooueit xumuu. [Ipn u3ydeHuu npeaMera B JaHHOM CIydae aKIEHT
OyZeT c/enaH Ha OOIIHOCTh METOOB [TO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3UKE:
aTOMHO-MOJIEKYJISIpHast TeOpust (MOJIEKYJIsipHAst TeOpUs B (PU3UKE), 3aKOHBI COXPAHEHHSI MAaCChl M SHEPTHH,
3aKOHBI TEPMOJIMHAMUKH, AJIEKTPOJIN3a, IPEJICTABICHUS O CTPOCHUHU BEIIECTB U JPYToOe€.

B T0 ke Bpems B coJiepKaHUU IpeaAMeTa JUIsl KIIACCOB XMMUKO-OMOJIOTHYECKOro Mpohuiis 00BN
yIETbHBINA Bec OyJeT UMETh OopraHnueckas xumus. B atom ciyyae npegocrapisieTcsi BO3SMOKHOCTD IS
6oJiee 0OCTOATETLHOI'O PACCMOTPEHUSI XUMUYECKON OpraHnu3aluy KJIETKU KaK OMOJIOTHYECKOI CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEpPY, TaKue CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIUIH/IbI, OSJIKH, YTIeBOIbI,
HYKJIEMHOBBIE KMCIIOTHI U Ipyrue. [Ipu 3ToM 3HaHMsI 0 cOCTaBe M CBOMCTBAX MPEACTABUTENEH OCHOBHBIX
KJIACCOB OPraHMYECKHUX BEUIECTB CIY>KaT OCHOBOM ISl H3yUYEeHHsI CYIIIHOCTH MPOIeccoB (POTOCUHTESA,
JbIXaHUS, TAIEBAPEHHUS.

B nnane gpopmupoBaHus OCHOB HAYYHOT'O MUPOBO33PEHHUS, OCBOEHUS OOIIEHAYYHBIX METOJI0B
MIO3HAHUS U OIIbITA IPAKTUUECKOTO IIPUMEHEHNUS HAYYHbIX 3HAHUM U3yueHUe npeamera « XUMHs» Ha
yray0a€HHOM YPOBHE OCHOBAHO Ha MEXKITPEIMETHBIX CBA3SIX C YU4EOHBIMH NPEAMETaMH, BXOSIINMYU B
COCTaB MpeIMETHBIX 00acTeil «EcTecTBeHHO-HayYHbIE TPeAMEThI», «MaTemMaTuka 1 UHQOpMaTHKa» U
«Pycckuil SI3bIK U TUTEpATYpay.
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[Tpu nzyuennu yueOHOTO npenmMeTa «XuMus» Ha YIIyoJnEéHHOM ypOBHE TaKKe, Kak Ha YpOBHE
OCHOBHOTO M CpeJiHero ob1ero oopa3oanus (Ha 6a30BOM YpOBHE), 3aa4€i MEPBOCTEIIEHHON 3HAYUMOCTH
aBisieTcs (POPMUPOBAHHE OCHOB HAyKH XMMHHU KaK 0071aCTH COBPEMEHHOT'O €CTECTBO3HAHUS,
MIPAKTUYECKON AESITEIbHOCTH YeJIOBEKa M OJHOT0 U3 KOMIIOHEHTOB MUPOBOH KyJbTYyphl. Penienue 3toii
3aJjauu Ha yrIIyOJEHHOM YPOBHE M3YYEHUS MPEAMETa MPEINoaracT peaan3aliio TakKuX Helel, KakK:

e (opmupoBaHue NMpeACTaBICHUN: O MAaTEPUATILHOM €AMHCTBE MUPA, 3aKOHOMEPHOCTSX U
MO03HABAEMOCTH SIBJICHUH MPHUPOJIBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U €€ BeAyIen
poJiu B 00€CrieYeHUH YCTOMUMBOIO Pa3BUTHS YEIOBEUECTBA: B PEIICHUH MTPOOIIEM
HKOJIOTUYECKOM, YHEPTeTHUECKON 1 MHIIEBON 0€301aCHOCTH, B Pa3BUTHH MEIULIMHBI, CO3JaHUN
HOBBIX MaT€pUAJIOB, HOBBIX HCTOYHHUKOB SHEPTUH, B 00€CIIEYEHUH PAL[MOHATILHOTO
MIPUPOJIOTIONB30BaHUA, B POPMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KYIbTYphl YETIOBEKA, a TAKKE
9KOJIOTMYECKH 000OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

® OCBOCHME CHUCTEMBI 3HAHUH, JIEKAIIHUX B OCHOBE XUMUYECKOM COCTABIIAIOIIEH €CTECTBEHHO-
HAyYHOH KapTUHBI MHUpa: (pyHIaMEHTaIbHBIX TOHATHH, 3aKOHOB U TEOPU XUMHH, COBPEMEHHBIX
MIPEJICTAaBICHUI O CTPOCHUU BEIIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HA/IMOJICKYJIIPHOM, O TEPMOJAMHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHHS
XUMHUYECKHUX PEaKIIHii, 0 XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CHCTEMaX, 00
OOIIMX HAyYHBIX MMPUHIUIIAX XUMUYECKOTO ITPOU3BO/ICTBA;

e (opmupoBanue y 00ydyaromuxcs 0OCO3HAHHOTO TOHUMaHHUs BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHYECKHUX 3HAHUH 7151 OOBSICHEHHsI KJIFOUEBBIX U U MpoOsieM COBPEMEHHOM XUMUH, TS
OOBSICHEHUS U IPOTHO3UPOBAHHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPO/LY;
IPaMOTHOTO PeleHus IpoOIeM, CBSI3aHHBIX C XUMHUEH, IPOTHO3UPOBAHUS, aHATIN3a U OLEHKU C
MO3UIHN KOJIOTHYECKON 0€30MaCHOCTH MOCIEICTBHI OBITOBOI U IPOM3BOICTBEHHOM
JeSITeIbHOCTH YEJIOBEKa, CBA3aHHON C XUMUYECKUM IIPOU3BOJICTBOM, UCIIOJI30BAHUEM U
nepepaboTKOM BEIIECTB;

e yruy0OJeHue NpeACTaBICHUN O HayYHbIX METO/1aX MMO3HAHMs, HEOOXOIUMBIX Ul IPUOOpETEeHUs
YMEHUI OPUEHTHPOBATHCS B MUPE BELIECTB U OOBSICHEHUS] XUMHUECKUX SBICHUHN, UMEIOIINX
MECTO B MPHUPOJIE, B TPAKTHUECKON JEATEIHHOCTH M MMOBCETHEBHOM JKNU3HU.

B nutane peanuzanuu nepBoouepeIHbIX BOCIUTATENbHBIX U Pa3BUBAIOIIUX (DYHKIUN 1IETOCTHON
CUCTEMBI CPEJIHEr0 00111ero 00pa30BaHus IPU U3YUEHHUHU MIpeIMeTa «XUMUs» Ha YriyOJaEéHHOM ypOBHE
0c00yI0 aKTyallbHOCTh MPUOOPETAIOT TaKUe LIEIH U 3a1a4H, KaK:

e BOCNHUTaHHE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIICHHUH MTPUPOIBI, YBAKEHUS K TIPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPETUIECKUX U MPUKIIAJHBIX HCCICIOBAHNN B XUMHH, (POPMHPOBAHNE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHE MOTUBAIMU K OOYUYECHHIO U TIO3HAHUIO, CITOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTaHHUIO HAa OCHOBE YCBOEHHUS 00IIEUETIOBEUECKUX [IEHHOCTEN;

® DPa3BUTHE MO3HABATENIbHBIX HHTEPECOB, MHTEUIEKTYaIbHbBIX U TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, GOpMHUPOBAHUE Y HUX CO3HATEILHOI'O OTHOIICHHUS K CaMOOOPa30BaHUIO U
HENpepbIBHOMY 00pa30BaHHUIO KaK yCIOBUIO YCHEIIHON Mpo¢ecCHOHaIbHON U 00IIeCTBEHHOM
JesITeIbHOCTH, OTBETCTBEHHOT'O OTHOILIEHHSI K CBOEMY 310pPOBBIO M MOTPEOHOCTHU B 37J0POBOM
o0pase K13HH;

e (opMHUpOBaHHE YMEHHI U HABBIKOB Pa3yMHOT'0 MPUPOIONOIb30BaHUS, PA3BUTHE HKOJIOTHUECKOM
KYJIbTYpbI, IPUOOPETEHHE OTbITA OOIIECTBEHHO-TI0IE3HOU IKOJIOTMUECKO IeATENbHOCTH.

B cBsi3u ¢ Tem, yTO 00yUyeHHEe IO JAHHOW PpOrpaMMe BEIETCS B 3a04HOM KJIacce, KOJIMYECTBO YacoB,
MPEYCMOTPEHHBIX /ISl U3YUEeHUS! XUMUH Ha YriyOJIeHHOM YpOBHE CpeAHEro o0Iiero oopa3oBaHus,
cocrapisieT 204 gacoB: B 10 kimacce — 68 gacoB (2 yaca B Heento), B 11 kimacce — 68 wacos (2 yaca B
HeJeno), B 12 kimacce- 68 yacoB (2 yaca B HEJIETIO).
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COJAEP)KAHUE OBYYEHUA
10 KUIIACC

OPI'AHMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aTOMa yIiepoaa. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA ATOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THIIBI epeKpbIBaHUA aTOMHBIX OpOUTAJICH, G- U
n-cBsi3u. OnuHapHas, JABOMHas M TpoilHast cBA3b. CrocoObl pa3pbiBa CBSI3€d B MOJIEKYJAX
opranudeckux peuects. [loHsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3IeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaYE€HNUE TEOPUN CTPOEHUSI OPraHUYECKUX COEIUHEHUM.
MonekynsipHple W CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHYHBIX BHIOB:
pa3BEépHyTas, COKpalll€HHas, ckeneTHas. M3omepus. Buabsl wH30Mepuu: CTIpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHLHON
rpynne. I'omonorus. I'omonorunueckue panel. Cucremaruueckas HOMEHKIIATypa OpPraHUYeCKUX
coenuHenuil (IUPAC) u TpuBHanbHble HA3BaHUS OT/IEIbHBIX PEACTABUTENEH.

OcobenHoctn W kinaccuukauus — opraHmdeckux — peakuumid.  OKHCIUTENbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMU B OPraHUUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX IPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYHPOBAHUE MOJEIIEH MOJIEKYJI OPTaHUYECKUX BEILIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psij ankaHoB, oOuias popmysa, HOMEHKJIATypa U U30MEpHSL.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHHE MOIEKYJ alKaHOB, SP -THOPHMAM3AIUS ATOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XVMMHYECKNE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIIECHUS, N30MEPU3aLUH, JETUIPUPOBaHUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: ¥ NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOSHHS U
XUMHUYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysia, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKY] aJIKEHOB, SP°-THOPUIM3allMs aTOMHBIX opOuTaneif
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMepus. Ouznueckue
CBOMICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKIUM IPUCOEAVHEHMS, 3aMEIICHUA B O-
MIOJIOXKEHUE TpU JBOWHON CBS3M, NONMMEpHU3auuu W okucieHus. [IpaBmio MapkoBHHKOBA.
KavecTBeHHbBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS M IPUMEHEHHE aITKEHOB.

Ankamuensl.  Knmaccudukammst — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH DIIEKTPOHHOTO CTPOCHHUS U XMUMHYECKHMX  CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepuzanuss CONpsSIKEHHBIX TUEHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaHeHOB.
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AnkuHbl. 'OMONTOTHYECKUI psii alIKMHOB, 00mas GopMmyina, HOMEHKIATypa U U30MEpPHS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, SP-TMOPUAM3AIUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOSANHEHUS, JUMEPU3alluu U TPUMEpPHU3alluu, OKuciaeHus. KucioTHble CBOICTBa ajIKWHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoOb
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudeckue yrieBoopoabl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH301a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIIEHHE TOMOJIoroB Oen3ona. Ilpeacrasienue 06 opueHTHPYIOLIEM ISHCTBUU 3aMeCcTUTENeH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, THAPOKCUIHHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzamust  ctupona. CrocoObl  MONyYeHUST W NPUMEHEHHE  apOMaTHUYECKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsiable ra3pl. HedTh u e€ mpoucxoxaenue. Kamennsiit
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: TEePEeroHKa, KPEKWHT
(TepMHUYECKHi, KaTaTUTUYECKHii), pudopMuHr, nuponu3. [Ipogykrer nepepabotku HedTH, UX
IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIly, LHUAHOTPYIIy, amuHorpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTtBopa wiEnouyd. BzaumopelictBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [loHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHHSIX.
Hcronp30BaHue TalOTEHIPOM3BOIHBIX YIJIICBOJAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX MpPEBpallleHuil: H3ydeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajius, B3aUMOJCICTBME alleTWIeHa ¢ aMMHUAayHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXeHUE YIiepojia U BOJAOpPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HepTtb» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOJHBIX YIIIEBOJLOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

IIpenenbHble OmHOATOMHBIE CHUpPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeETaHoja U
sTaHosa). ['oMonorudeckuit psij, odmias Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHUSI.
®u3nyeckue CBOICTBA NPEIENIBHBIX OJHOATOMHBIX CHUPTOB. BomoponaHble CBSI3U MexAay
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujparalu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METaHOJa Ha OpraHU3M uelloBeKa.
CriocoObI ostyyeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONb M TiuuepuH. dusnueckue M XUMHUYECKHE
CBOICTBA: peakUUU 3aMEIICHUs, B3aUMOJICHCTBHE C OPraHUYECKUMH M HEOPraHMUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacTraBienue o MexaHu3Me
peakuuii HykieouiabHOro 3aMereHus. JleiictBue Ha opranusM yenoBeka. CriocoObl MOTydeHUs
U TIPYUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO Spa.
®dusnueckue cpoiicTBa peHosma. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHona. KauecTBeHHBIE
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peakuuu Ha ¢Qenon. Toxcmunocts ¢enona. CrnocoObl MOMY4YEHUS M MpUMEHEHHE (eHoa.
®denondopManpaeruaHas CMOJa.

KapOoHuIbHBIE COCNMHEHHS — QIbJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQJIbJIETUJOB M KETOHOB: peakuuu npucoequHeHus. OKUCIEHUE aJbIEerHujioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeelibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiarypa. Du3nyeckue CBONCTBA OJHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIIOT. XMMHUYECKHE CBOWCTBA: KHCIIOTHBIE CBOMCTBA, peakiusi ATepuUKaAlUU, PEaKIUu C
Y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOU KHUCIOTHI. [loHsTHE
0 TIPOU3BOJHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOrooOpasre kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTUYECKHX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCHOT. I[IpencraButenu BhICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

11 KUIIACC

OPTAHUYECKASA XUMMU S (nponoxenne)

Crnoxunbie >¢upsl. 'oMonornveckuii psia, odmas Ghopmyina, H3o0Mepus ¥ HOMEHKJIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U ILENOYHON Cpene.

Kupsl. Ctpoenue, ¢puznueckne ¥ XMMHUYECKHE CBOICTBa XHUPOB: TUIPOJIU3 B KUCION U
men04Hoi cpee. OCOOEHHOCTH CBOMCTB KMPOB, COAECPIKALINX OCTATKH HEMPEIeIbHBIX )KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBb11a Kak COM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OO6mass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
nojucaxapuabl). MoHocaxapuabl: TNIOKO03a, (pPyKTO3a, TajakTos3a, pubo3a, Ae30KcHpuOo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHTe3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M  aNbACTUIAHOW TIpYyNN, CIMPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBiauBarone U
HEBOCCTaHaBIUBatoLMe aucaxapuipl. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHeHue. [lonmcaxapuapl: Kpaxmall, INIMKOTeH M 1einoio3a. CTpoeHHE MaKpOMOJIEKYI
KpaxMmaia, TJMKOT€Ha W IeJUIroJI03bl. (Du3MYecKue CBOMCTBA Kpaxmalla M LEJUIFOJIO3BI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THAPOJIM3, KauyeCTBEHHAsl PEeakUus ¢ MOJOM. XUMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHHEe 3(PUpoB 1eT0n03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHMCKO3a, alleTaTHbIN MIENK).

OKCrepUMEHTAIbHbIE METOJbl M3YyUEHUS! BELIECTB U HMX IPEBpALllEHUI: pacTBOPUMOCTH
pa3IMyYHBIX CIMPTOB B BOJAE, B3aMMOJACHCTBHE JTAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cupTa B ajbJETU] Ha pacKaJ€HHONM METHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHMPTa
JUXPOMATOM KaJiusi (BO3MOXHO HMCIIOJIb30BaHUE BUIEOMATEPUANIOB), KAUECTBEHHBIC PEAKIIMK Ha
anbaerusl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxkcunom meau(1l)), peakus rmuneprna
¢ rugpokcuiom meau(Il), xummuueckne cBoiCcTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIECTBHE
pacTBopa raroko3bl ¢ Tuapokcuaom meau(ll), B3ammonelicTBue Kpaxmana ¢ MOJIOM, PEIICHUE
HKCIEPUMEHTANIBHBIX 33j1ad 1o TeMaM «CrupThl U GeHounbl», «KapOoHoBbIe KHCTOTHL. CoXKHBIE
3(upbI».
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A3oTcoaep:xalnye oprannyecKkne coeIMHeHusl.

AMUHBI — OpraHu4eckue TpoM3BOAHBIE aMMuaka. Kiaccudukauus amMHHOB:
annpaTUUecKue U apoMaTHYECKHe; MePBUYHBIC, BTOPUYHbBIE U TpeTHuHble. CTPOCHNE MOJIEKYII,
obmas (opMmyina, U3oMepus, HOMEHKIaTypa U (pusnuyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anr(aTUUIECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACHUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTON KHUCA0TON. COJM aIKMIIAMMOHHS.

AHUIMH — OpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIIMSIHME TPYII aTOMOB B MoOJjeKyje aHwInHA. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMJIMHA.
KavectBennsle peakuuu Ha aHWiuH. CrHocoObl MONYyYeHUS W TPUMEHEHHE anupaTHYeCKUX
amMHHOB. [losyueHune aHWwIMHA U3 HUTPOOEH301a.

AmuHokuciorel. Homenknarypa u  uszomepus. OThenbHbE NPEACTaBUTENU  O-
AMUHOKHCJIOT: IVIMLIKH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCTUHEHUH, pEeaKIus ITOJUKOHCHCAIUH,
oOpa3oBaHue NENTUAHON CBsi3u. buonoruyeckoe 3HaueHue aMMHOKUCIOT. CHUHTE3 M TUAPOIU3
HENTHI0B.

benkn xak mnpuponnsle nonumepsl. [lepBuuHas, BropuyHas W TpETH4YHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JE€HATypalus, KaueCTBEHHbIE pEaKklMM Ha
OenKu.

OKCHepUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HMX IPEBPALLEHUI: pacTBOpEHUE
0enKOB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, I[BETHbIE peakIMM Ha OEJIKU, pelIeHue
HKCIEPUMEHTAJbHBIX 33/a4 IO TeMaM «A30TCOJEP)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHMe OpraHM4ECKUX COCIUHEHUI.

BbicokomoiieKkyIsipHbIE COeTUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — IOJIMMEPHU3ALUs U MOJINKOHICHCALINS.

[TonmumepHbIe MaTepuabl. [Tnactmaccel (monuaTUIIEH, MIOJIUIIPOIIUJIEH,
MOJIMBUHUJIXJIOPH, MIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, MOJMKapOOHATHI,
nojaudITHIeHTepedTanar). YTunuzauus u nepepadoTKa MIacTHKa.

OnacToMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuManbHOro  HazHaueHUs (TeaoH, KeBjap, AIIEKTPONPOBOJAIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHHE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue IIACTMAcC U BOJIOKOH).

Pacuérnrie 3amaun.

Haxoxaenne MonekynsspHOi GopMysibl OpraHUYECKOro COeTMHEHUS 110 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coenHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlIUy W/WIN UCXOJHBIX BEIECTB, YCTAHOBJIEHNUE CTPYKTYPHOI (hOpMYIIbI
OpPraHMYeCKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOHCTB MJIM CIIOCOOOB MOJYYEHHS,
oTpezieNieHue JI0JIM BBIXOa MPOJIyKTa peaklUy OT TEOPETHYECKH BO3MOMXKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3anus MeXNpeaMETHBIX CBS3€M NMPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJEIbHBIX IPEJMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.
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OO0mue ecTecTBEHHO-HAy4YHBIC TOHSATHUS: SIBICHUE, HAay4YHBIA (akT, THUIOTE3a, TEOpUs,
3aKOH, aHaJIM3, CHHTE3, KiIacCU(pUKaIus, HAOIIOACHUE, M3MEPEHHE, SKCIIEPHUMEHT, MOJIEINb,
MOJICTTUPOBAHUE.

®dwusmuka: marepus, aToM, 3JEKTPOH, NPOTOH, HEHTPOH, MOJEKYIa, JHEPreTUUYCCKUN
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA, (PU3NYCCKUE BEIMYMHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: xierka, opranu3M, 3Kocuctema, omochepa, MeTabOIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM U TETepOTPO(HBIA THUIT TUTaHUA, OpOoXeHUE, (POTOCHHTE3, IbIXaHHE, OCIKH,
YTJIEBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexXHONOTHs: TUIIEBBIE TPOYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEIICTRA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnuyeckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XuMudeckuil anemMent. M3oronsl. CTpoeHHE 37IEKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIC 4YHCIIA. DHEPreTHYECKHE YPOBHH W TIOJYPOBHH. ATOMHBIE
opbutamu. Knaccupukanus XMMUYECKUX JJIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnipenenenue
QJIGKTPOHOB TI0 aTOMHBIM OpOWTANISAM. OJICKTPOHHBIE KOH(QUTYPAIIMH AaTOMOB JJIEMEHTOB
MEPBOr0—4eTBEPTOrO TMEPUOJI0OB B OCHOBHOM M BO30YXKIEHHOM COCTOSHHUU, DIIEKTPOHHBIE
KOH(UTYpAIIMA HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

[lepuoanueckuii 3axkoH u Ilepuoguueckas cuctemMa XuUMUYeCKUX »diemeHToB JI.U.
MengeneeBa. CBs3b TEPUOAMYECKOTO 3aKoHA M [lepHOAMYECKON CHCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOI Teopuel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M O0pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB IO TPYIIaM U
nepuoAam. 3HaueHue nepuoandeckoro 3akona /[.M1. Menzaeneena.

XuMudeckas CBsI3b. BHIBI XMMHUYECKOW CBS3M: KOBaJCHTHAs, MOHHAS, METalamdecKas.
Mexanu3mbl 00pa3oBaHMs KOBAJIEHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEprus
U JTMHA CBs3H. [1oJIIpHOCTH, HAMMPABICHHOCTh M HACKHIIIIAEMOCTh KOBAJIGHTHOU CBs3U. KpaTHbIe
cBs3u. BogopoHas cBsi3b. MexXMOJIEKyIsIpHbIe B3aUMOACHCTBHSL.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILIEKCHOTO — HOHA!
KOMIUIEKCOOOpa3oBaTeNib, JIMTAHABI. 3HAUCHWE KOMIUICKCHBIX coeAuHeHuid. [loHATHe O
KOOPJMHAIIMOHHOM XHUMHUH.

BemecTBa MOJCKYIAPHOTO W HEMOJCKYISIPHOTO CTPOSHUS. THITBI KPHUCTALTHISCKUX
peméToK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[TonsiTHE O MHUCTIEPCHBIX cucTeMax. VcTuHHBIE pacTBOpHI. [IpeacTaBieHne 0 KOJUTOMIHBIX
pactBopax. CmocoObl BbIpaKEHHsI KOHIICHTpAIIMH pPACTBOPOB: MaccoBas JOJs BelIecTBa B
pacTBope, MOJIsIpHas  KOHIIEHTpamus. HachIlieHHBIe W HEHACHIIICHHBIE  PacTBOPHI,
pacTBopuMOCTh. Kpucramioruaparsl.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHWYECKHX BENICCTB. TpHBUAIBHBIC Ha3BaHUS
OTJICBHBIX MPEACTABUTEICH HEOPTraHNUYECKHUX BEIIECTB.

12 KJIACC
Teopernueckne 0CHOBbI XUMMH (IIPOI0JIZKEHHE)
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Knaccugukaius XuMHYECKUX peakifii B HEOPraHMUECKOW U OPraHu4ecKoil XUMHUH. 3aKOH
COXPAHEHHsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS 3HEPTUU MPU XUMUYECKHUX
peakuusax. Termmosbie 3 (HeKTh XUMHUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopoCTbh XUMUYECKOMN peakiiy, €€ 3aBUCUMOCTh OT pa3M4YHbIX (pakTopoB. 'oMOreHHbIE
U reTeporeHHbie peakuuu. Katanmus u kataam3aropsl.

OOpatumble © HeoOpaTUMble peakUMU. XUMHUYeckoe paBHOBecue. KoHcraHnTta
XUMUYECKOTo paBHOBecusi. DaKTOphI, BIMSIOUIME HA TOJOKEHHUE XUMHYECKOTO PaBHOBECHS:
TEMIIepaTypa, ABJIEHUE M KOHLEHTpPAUUU BEIIECTB, y4acTBYIOLIMX B peakuuu. [Ipunoun Jle
[Tarensbe.

OnektponuTtnueckas guccouuanus. CuibHble U ciabble  2IeKTposuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHWTpalibHas, mienouyHas. Bogopoanbii
nokazatenb (pH) pactBopa. 'mapomnus coneit. Peakiiuu noHHoro oOMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. Crenenb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTO/| 37IeKTpPOHHOT0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PaCILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METO/Abl M3YYEHMS BEIIECTB U UX MPEBpAIICHUI: pa3iioKeHUe
MEepPOKCUIa BOJOPOJA B TNPHUCYTCTBUM KaTalU3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKIuidi HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIBIO
WHIUKATOPOB, U3YYCHHUE BIUSHHS PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOW PEaKIUu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuueckasi Xumus.

ITonoxxenue HemeraiuioB B llepuommueckoir cucreMe XuMHYeCKHX dieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. (DU3MYECKHE CBOMCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yriepoaa).

Bonopon. Ilonyuenue, Gpu3ndeckue ¥ XUMHUYCCKUE CBOWCTBA: PEAKIUU C METAJUIAMH U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ napuabl. TOMIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxxnenune B mpupojie, CrocoObl MONy4eHUs, (GU3NYECKUEe U XUMHUYECKHE
cBoiicTBa. ['amoreHoBojopoabl. BaxkHeline KHUCIOPOACOJEpKAIIUE COEAVMHEHUS TalOT€HOB.
JlaGopaTopHbie U MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHMM.

Kucnopon, o3on. JlabopartopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOMYYEHUSI KHCIOPOJA.
®u3znyeckue M XHMHYECKHE CBOWCTBA W IPUMEHEHHE Kuciopoga U o030HA. OKcHIbl U
MIEPOKCHUJIBI.

Cepa. HaxoxxneHume B MpUpOJE, CIOCOOBI TMONYyYeHUS, (U3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBonopon, cynbuasl. Oxcuna cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOil KucioThl. [IpumeHeHMe cepbl U e€
COCTUHEHUH.

A3zor. HaxoxxneHue B TpuUpojie, CIOCOOBI MONMy4YeHHs, (PU3MYECKHEe U XHUMHYECKHE
cBoiicTBa. AMMHUaK, HUTpuAbL. OKcHAbl a30Ta. A30THUCTass U a30THAsl KHUCJIOTHI U UX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KUCHOTHL. [IprMeHeHue a30Ta M ero CoequHEHHH. A30THBIE
yI0OpeHusI.

®ochop. Haxoxnenwe B mpupoje, crnocoObl MoimydeHusi, GU3NYECKUEe U XHUMHUYECKHE
cBoiictBa. Dochuaer u Pochun. Oxcuasr Pochopa, ¢ochopHas kuciora u €€ COJH.
[Tpumenenue pochopa u ero coenunennit. @ochopHbie y100peHHUs.

VYrnepon, HaxoxaeHHWE B TMpupone. AJuioTpomHble Moauduxanuu. Duznueckue u
XUMHUYECKHE CBOWMCTBAa MPOCTHIX BeIIeCTB, 0O0pa3oBaHHBIX yriepomoMm. Oxcupn yraepoma(ll),
okcua yriepona(lV), yrompHas kucinota u €€ coiau. AKTHBUPOBAHHBIM Yroyb, aacopOIus.
Oymepensl, rpadeH, yriaepogHsle HaHOTpYOku. I[IprMeHeHHe TMPOCTHIX  BEIIECTB,
00pa3oBaHHBIX YIIEPOIOM, U €T0 COSTUHEHUH.
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Kpemuuii. Haxoxaenue B mpupoze, crocoObl MOdydeHus, GU3NYecKue U XUMHUYECKUE
cBorictBa. Okcua kpemuusa(IV), kpeMHUEBas KUCIOTa, CHIMKATHL. [I[puMeHeHNE KPEMHUS U €ro
coequHeHuil. CTEKIO0, €ro MoJly4eHHe, BUAbI CTEKIIA.

[Tonoxxenue metaisos B [lepuonnueckoil cucreMe XUMHUYECKUX 371eMEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayioB. O0mue Gpu3nuecKkue CBOMCTBa METAJIOB.
[Ipumenenue MeTayioB B ObITY U TexHHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKHIA PsiA  HampspDKeHuid  MetawioB. OOmme CcrnocoObl  MONydeHUs
METAJUIOB: TUAPOMETAIUTYPIHsl, MUPOMETAIULYPrusl, daeKkTpomeTaiutyprusi. [lonstue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

OO6mas xapaktepuctuka MeTawioB [A-rpynmsl [lepuoandeckoil CHCTEMBl XMMHUYECKHX
aneMeHTOB. Harpwii u kanuii: monydenue, puU3MUecKue M XUMHUYECKHUE CBOWMCTBA, PUMEHEHUE
MIPOCTHIX BEUIECTB U UX COCAMHEHUM.

O6mas xapaxkrepuctuka MetaioB IIA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKUX
9JIeMEHTOB. Maruuii ¥ KanblMii: ToJdy4YeHue, (QU3WYecCKue U XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE IPOCTHIX BEILECTB U UX coequHEHUH. JKECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AnoMuHUR: TonydyeHue, GU3NYECKUe U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BELIECTBA M €ro CcoeAMHEHUH. AM(OTEpHbIE CBONCTBA OKCHAA U THAPOKCUAA aJIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OOmass xapakTepucTuka MeTauioB NoOouHblXx mnoarpymnn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®uznyeckue U XMMUUYECKHUE CBOMCTBA XpoMma U ero coeuHeHui. OKCUIbl U THIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U AUXpOMaThl, UX OKHUCIUTEIHHBIC CBOWCTBA.
[TosyueHue u npuMeHEeHUe XpoMma.

®u3nueckue M XHUMHYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. BaxuHeimme
coenuHenus mapranua(ll), mapranna(IV), mapranua(VI) u mapranna(VIL). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckue U XUMUYECKUE CBOMCTBA Kene3a U ero coequHeHni. OKCUIbI, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(Ill). [Tonyuenue u npuMeHeHHe kKene3a U ero CIUIaBOB.

Du3nyecKnue U XMMUYECKUE CBOMCTBA MeIU U €€ coeuHeHuil. [lonydenne nu npumMeHeHne
MEJIU U €€ COCTMHEHUN.

[{uuk: monyuyenue, puznyeckre U XUMUUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero CoeAMHEHU .

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YEHMs] BEIIECTB M UX MpEeBpallleHud: H3ydeHHe
00pa3lloB HEMETaJIoB, TopeHue cepbl, (docdopa, xkKenmeza, MarHuss B KHUCIOPOJE, M3ydEeHUE
KOJUIEKIIMH «MeTayulbl ¥ CIUIaBbl», B3aMMOJCHCTBHE IIEIOYHBIX M IIEIO0YHO3EMEIbHBIX
METaJUIOB C BOJIOW (BO3MOXXHO MCIIOJIb30BaHME BUAEOMATEPUAIOB), B3aUMOJIEHCTBUE LIMHKA U
JKeJle3a C pacCTBOPaMHU KHUCIIOT U I1IeJ0Yell, KaueCTBEHHbIE peaKIIMM Ha HEOPraHMYeCKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUJIOB aJTIOMUHUS U LIMHKA C
pacTBOpamMH KUCJIOT U IIeJouel, perieHne dKCIepuMEHTAbHBIX 3a/1ad 1o Temam «[ amoreHnsi»,
«Cepa u e€ coeTMHEHU», «A30T 1 Pochop 1 uX coeNUHEHUs», «MeTauibl TTIaBHBIX TMOTPYIII,
«MeTabl MOOOYHBIX MTOATPYII.

XuMHS U )KU3Hb.

Ponp xumuu B obecriedeHMH yCTOMYMBOTO pa3BUTHA desoBedecTBa. [loHATHE 0 HayuyHBIX
METO/JaX TO3HAaHMS M METOJOJIOTMM HAay4yHOTro wuccienoBanus. HayuyHble mnpuHIMINBI
OpraHM3alil XUMUYECKOTo MPOu3BOACTBA. [IpoMblIlieHHbIE CIOCOOBI MOMYUEHUsI BayKHEHIIINX
BelIecTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMbIineHHbIe
CIOCOObI MOJTYYEHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nocneacTeus. Poib xuMuu B oOecriedeHu SHepreTHYeckoil 0e30MacHOCTH.

XuMus W 370poBbe 4YesloBeka. JlekapcTBeHHbIE cpencTBa. llpaBuia HCHOIB30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUU MEIUIUHBI.
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XuUMUS MUIU: OCHOBHBIE KOMIIOHEHTHI, MHINEBbLIC 100aBKH. PolIb XUMHUU B 00CCIICUCHUH
[TUIIEBON OE30IMaCHOCTH.

Kocmernueckne u mapdroMepHbie cpeactBa. beitoBas xumus. [IpaBuna OGe3omacHOTro
WCITOJIb30BaHUS MperapaToB OBITOBOW XMUMHUHU B IIOBCETHEBHOM KU3HH.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTEIBHBIC MaTEPHAIIBI (IIEMEHT, OETOH).

XuMHS B CEINBCKOM X03siicTBe. OpraHrYecKue 1 MUHEPAIbHBIC YI00pCHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KepaMuka. MaTtepuaiibl
IS 37eKTpoHUKU. HaHoTexHomorumu.

Pacuérhnie 3amaun.

Pacuérer: Macchl BemiecTBa WM 0O0BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MAacChl (00BEMaA, KOMMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUM, €CIIM OJHO W3 BEIIECTB HMMEET NPHMECH, Macchl (00BEMa,
KOJIMYEeCTBA BEILIECTBA) MPOAYKTa PEAKIMH, €CIM OJHO M3 BEIECTB JIaHO B BHJE pacTBopa C
onpeaeéHHON MacCcoBOM JoJied pacTBOPEHHOTO BEIIECTBA, MACCOBOWM JIOJIM U MOJISIPHOM
KOHIIEHTpAllUh BEUIECTBA B PACTBOPE, JOJU BBIXOJA MPOAYKTAa PEAKIUU OT TEOPETHUYECKH
BO3MOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3EH MPH U3YYCHHH OOIEH U HeOpraHMYeCKOi XUMUU B
11 kyacce oCyIIeCTBIsICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK U MOHATHUM, IPUHATHIX B OTJAECIbHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHajgu3, CHHTE3, KiIacCU(UKaIusi, TEepUOJUYHOCTh, HAOIIJICHHE, HW3MEpPCHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICTIMPOBAHHUE.

®dusuka: Marepusi, MUKPOMHD, MaKpOMHp, aTOM, BJEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJAa, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIA Tra3, (U3NYECKUE BETUYMHBI, EIUHHIIBI
W3MEPEHHUs], CKOPOCTh, SHEPTHS, Macca.

buonorus: kinerka, opraHusM, OJKocHcTema, Ouocdepa, MeTrabOIU3M, MakKpo- H
MHUKPOAIJIEMEHTBI, O€JKH, XUPBI, YIIEBOIbI, HYKJIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BELIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOIIAEMbIE, TOIIIUBO, PECYPCHI.

TexHomorus: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIE MaTepUaIbI,
CEIbCKOXO035UCTBEHHOE TIPOM3BOJICTBO, TMHINEBAas MPOMBIIUICHHOCTh, (hapMaleBTHUeCKas
MIPOMBILIEHHOCTb, MIPOU3BOJCTBO KOCMETHYCCKUX Mpenaparos, MIPOU3BOJACTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBITIINIEHHOCTh, HAHOTEXHOJIOTHH.
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I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHUM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JHMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUCS POCCUNHCKOM IpakJaHCKON
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CAMOOIPENIENIEHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYaroLIuXcCs
PYKOBOACTBOBATLCA IMPUHATHIMU B O6H.[€CTB€ npaBujiaMM W HOpMaMu MOBCACHUA; HAJINYIUC
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMYHOCTHBIE Pe3ybTAaThl OCBOCHUS MpenMeTa «XUMUS» OTPaxarT cPOPMHPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTPaxaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON M MPAKTHUECKON JEATEIIFHOCTH 00OYUJaIOMIUXCs B MPOLIECCE pealIn3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLUMKCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

MNpEaACTaBJICHHUA O COLNUMAIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIICHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a71a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOMICHHUA K HCTOPUYCCKOMY M HAYYHOMY HACJICAUIO OTEYECTBEHHOM
XHAMUH,

yYBa)KE€HHUsI K MpOIlecCy TBOpYECTBA B 00JACTH TEOPUU U MPAKTHUECKOTO MPUIIOKEHHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOII0IEHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyAda yqéHBIX " MPAKTUKOB,;

UHTEpeca M TI03HABaTEeIbHBIX MOTHMBOB B IIOJIYUEHHHM M TMOCIEAYIOIIEM aHau3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OIICHUMBATh CHUTyalluHh, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, H
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CBOE MOBEACHHUEC MW IIOCTYIIKHM CBOHUX TOBapHHIefI (¢ HO3PIIII/II>1
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHUMaHM LEHHOCTeH 310poBOro M 0e30MmacHOro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;
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coOroIeHHsT TIPaBMJI 0€30IMaCHOTO OOpaIlleHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHUMAHUS [IEHHOCTU TMPaBUJ HWHIUBUIYAIBHOTO M KOJUJIEKTUBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4€OHO-HCCIICIOBATEIbCKOM JICSITCIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaTbHOW TpPaeKTOpHUH OOpa3oBaHUS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00Pa3HOI0 OTHOIICHHS K MPUPOJIE KaK MCTOUHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIbITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYpPOBHIO pa3BUTUS HAyKd U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEU M
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHHH II00ATBHBIX MTPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS

[okyMeHT co3aaH B anekTpoHHow copme. Ne 18-1 ot 01.09.2023. UcnonHutens: HyrymaHosa U.B. B SINNEKTPOHHbIA
CrpaHunua 14 3 45. CTpanuua cosaaHa: 18.12.2023 09:17 =¥ TATAPCTAH



aHaM3a W OOBSCHEHHS SBICHUH OKPYKAIOIIETO0 MUPAa M TPOUCXOISAIINX B HEM W3MEHECHHUH,
YMEHHSI Ie]1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JTaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHMIO M CcaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXmpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
nu CHGIII/I(l)I/IKy METOAOB IIO3HAHUA, HCHOJH)?;YCMI)IX B €CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHE);

YHUBEPCAJIbHbBIE yucOHBIC JEHCTBUS (mo3HaBaTeIbHbBIC, KOMMYHHKATHBHBIC,
perynsTHBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpcalbHble Yy4eOHBIC MICHCTBHS B IO3HABATEIBHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYECKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNsATh LENu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHUM M yCTaHaBIMBAaTh KX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE TOHITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUH;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH TJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaxunﬁ;

YCTaHABJIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,

[okyMeHT co3aaH B anekTpoHHow copme. Ne 18-1 ot 01.09.2023. UcnonHutens: HyrymaHosa U.B. B SINNEKTPOHHbIA
CrpaHunua 15 us 45. CTpanuua cosaaHa: 18.12.2023 09:17 =¥ TATAPCTAH



XUMHUecKkass (opMyna, ypaBHEHHE XUMHUYECKOM peakuud — NpU peIIeHUuH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLIUN;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEACHMS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTE;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((U3NYecKue M MaTeMaTHYeCKUe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTU.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYX)AaeMOM TEMBI B X0JI€ TMAJIOoTa U/UITU JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIILHOU ACATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO €O CBEPCTHUKAMHU IIPU  BBIIOJHEHUM XUMHUYECKOIO
HKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEIOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peannzanuyu y4eOHOro MpoekTa, U (POpPMYIHPOBaTH BBIBOJBI MO pe3yjbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.
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PeryasituBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIBHYIO IEATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
IpeyiaraéMplii aIrOpuTM JAEUCTBUN IPU BHIIOJHEHUM Y4E€OHBIX M HCCIIEI0BATENIbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOTPAMMBI 10 XMMUU Ha YriayOJI€HHOM YpOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsI M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
IpeoOpa30BaHNIO0 3HAHUM, BUJIbI JEATEIBHOCTH 10 MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUU B Pa3NWYHBIX YYEOHBIX CHUTYyalUsX, a TaKXKe B PEaJbHBIX J>KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHU INPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJiaM U3y4eHus.

10-11 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPaKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe M 3HAYCHMHU OPraHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HAYK U €€ POoJIM B 00€CIIEUeHUN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
petieHur mpooJieM IKOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpUaOB, HOBBIX HCTOUYHUKOB HHEPIUU, B OOECIEYeHUU
paLMOHATIBHOTO NPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YyeJloBeKa, a TaKKe ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOAHON CpeliE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIIOJIATAIOIINE
HNOHATUS — XUMMYECKHM 3JE€MEHT, aToM, SApO M 3JEeKTpOoHHas oOojiouka aroma, s-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3allis aTOMHBIX
opOuTanel, HMOH, MOJIEKYla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKass CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEIeT,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHass M MPOCTPAHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOAEpKAIINE
OpraHUYECKHUE COCAMHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIECKYJISPHbIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoauueckuil 3akoH [I. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS U TPEBpALleHMs] DSHEPTUM NPU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMWM, MHUPOBO33PECHUECKHE 3HAHUsA, JICKAIIME B OCHOBE ITOHUMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MeEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOAMHAMHYECKMX MW KHHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYII aTOMOB B MoJieKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dakronormueckue cBeIeHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30acCHOM MCIOIb30BAHNY BKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
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U TPaKTHUYECKON [eATeNbHOCTH YeJIOBEeKa, OOIIMX HAayYHBIX NPHUHIMIAX XHUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IIEPEPAOOTKU HEPTH );

c(OPMHPOBAHHOCTh YMEHUM: BBISIBIATH XapaKTepHbIC MIPU3HAKH MOHATHHA, yCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKHX COECTMHEHUIA;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUECKYK0 CUMBOJIMKY JUISI COCTABJIEHMSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKHX BELIECTB;

COCTaBISITh ypaBHEHUS XHMMHUYECKUX pEaKUMid UM  pacKpplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI IOCPEICTBOM COCTaBJIEHUS  3JIEKTPOHHOIO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBATh MOJEIM MOJEKYJ] OpPraHMYeCKHWX BEIIeCTB Uil WJUIIOCTPAIllUU  HX
XUMHUYECKOT'0 ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAJIEKHOCTh U3YYEHHBIX OpraHUuYeCKUX
BEIIECTB 10 X COCTaBY M CTPOCHHIO K ONpPEAEeIEHHOMY KIacCy/TpylIe COeIMHEHU, 1aBaTh UM
Ha3BaHus 1o cuctemarnyeckoil HoMeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUISL  OT/AEIBbHBIX TPEJCTABUTENEH OpPraHWYeCKUX BELIECTB (STWIIEH, AaleTHJIEH, TOJIYyoll,
TJIMIEPUH, STWICHTIUKONIb, (EeHoN, (OpMAIBICTHA, AaleTajbJerull, AaleTOH, MypaBbHHAs
KHCIIOTA, YKCYCHAasi KHCJIOTa, CTEApUHOBAas, OJEUHOBAs, MaJIbMHUTHUHOBAS KHUCJIOTHI, TIJIMIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUII, U30MIPEH, XJIOPOMIPEH, CTUPOI U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEIMHEHUAX (KOBaJIEHTHAasl U MOHHAS CBA3b, G- U M-CBA3b, BOAOPOHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTb COCTaB, CTPOCHHME, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHUKJIOAJIKAHOB, AJIKCHOB, AJKAaJHMEHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AlbJETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIKCAXaPUJIOB),
WUIIOCTPUPOBAaTh T'EHETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIUX
XUMHUYECKHX PEaKLHUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHS TOATBEPXKAAaThb HAa KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEaKLMOHHON CIOCOOHOCTH OpPraHMYECKUX COEAMHEHWH OT KpaTHOCTU M THUIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEepU30BaThb HCTOYHHMKH YIJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOJax
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHUH, MOJICIMPOBAHUM, OJKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALMU  MBICIUTEIHHOU
NeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BBISBIICHHE
IIPUYNHHO-CJIEICTBEHHBIX CBA3EH — JJI U3yUEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKLIU;
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c(OPMHPOBAHHOCTb YMEHHM: BBIABIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C IOHATUAMU U
OpPEICTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHbIX TIPEAMETOB i Oojiee OCO3HAHHOTO
INOHMMAHHUS CYLIHOCTH MaTepUalIbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS IIO
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, HMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPaBHEHHUSIM XMMHUYECKUX PEaKIHUi C HMCIOJIb30BaHHEM (PU3MUYECKHX BEIHYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPAKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO0 M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, AHAIM3UPOBATh U OLEHHUBATH C MO3ULIUI
9KOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
4eJ0BEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCMOIb30BaTh IOJYYEHHBIC 3HAHUS Ui
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIUIX, CBI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIIMX OpPraHMYECKUX BEIIECTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opynoBanueM, (opMyIUpoBaTh I€JIb HMCCICIOBAHUSA, NMPEICTABIATh B pasiuyHON (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh ¢ OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coONIIO/IaTh TpaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBEIEHHSI B OBITY W TPYIOBOM
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Cpenbl U
JIOCTHKEHUS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO AEMCTBHSI Ha JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJTM3UpPOBaTh  LI€JI€COO0pPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHUS] PUCK-TI0JI3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMalliK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KPUTUUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uHOpMalnIo, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C IOCTABICHHOM y4eOHOM
3a/1auen.

11 -12 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas XUMHsD»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MAaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TI03HABa€MOCTHU SIBJICHUI MPUPOJbI, O MECTE€ U 3HAYEHHH XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEILICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYeCKOM M NHIIEBOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  JSHEpPrud, B  OOECHEYEHHH  palOHAIbHOIO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON Cpeie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolIye
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToMa, S-

[okyMeHT co3aaH B anekTpoHHow copme. Ne 18-1 ot 01.09.2023. UcnonHutens: HyrymaHosa U.B. B SINNEKTPOHHbIA
CrpaHunua 19 us 45. CTpanuua cosaaHa: 18.12.2023 09:17 =¥ TATAPCTAH



, p-, d-aroMHBIE OpOWTaNM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aroMa, THOPHIU3AIHs
aTOMHBIX oOpOuWTasNell, HMOH, MOJEKYyJa, BaJCHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEICHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOB&JIECHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKUHUs, PACTBOP, SJIEKTPOJIUTHI, HEIIECKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlMs, CTENEeHb JUCCOLMAlMH, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOH A(PPEKT XMMUYECKON PEaKIH, CKOPOCTh XUMHYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKON
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHMsI MacChl BEILLECTB,
3aKOH COXPAHEHMS W IMPEBpPALICHUS SHEPTUU MPU XUMHYECKUX PEaKLMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHUX SIBJICHHI; COBPEMEHHBIEC IMPEACTABICHUA O CTPOCHHMM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHYECKMX peaklUuid, TEePpMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IpPOTEKaHHs, O XMMHUYECKOM pPaBHOBECHUH, pacTBOpax U  JIUCHEPCHBIX  CHCTEMAX;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M OE30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOIO IPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHMI: BBISBIIATH XapaKTEpHbIE MPU3HAKU MTOHATHH, YCTaHABINBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISl COCTaBICHUS
(GopMysl BEIIECTB W YypPAaBHEHUN XHUMUYECKUX PEAKIHUI, CHUCTEMaTHYECKYl0 HOMEHKIATYpy
(IUPAC) u TpuBHanbHbIe HA3BaHUSI OTAEIHHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHasA, MeTajlInyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XMMHUYECKON CBSI3U M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHMI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIEeCTBA MO HX
COCTaBy, XMMHUYECKHE PEaKIMM 0 Pa3IUYHBIM IMpH3HAKaM (YMCIy U COCTaBY pearupyronmx
BEIIECTB, TEIUIOBOMY J3(P(eKTy peakuuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa M JIpYrHe); CaMOCTOATEIbHO BBIOMpPATh OCHOBAaHUS U
KpUTEPUH JJIs KJIacCU(UKALNN U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHUS pacKpblBaTh CMBICI THepuoguueckoro 3akona JI. W.
MennieneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIIHNH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—ueTBéproro nepuonos Ilepmoamueckoin cucremst JI.U.
MenzeneeBa, UCIONb3ys MOHATHUS «IHEPIETUUYECKUE YPOBHM), «IHEPIETUUYECKUE TOLYPOBHMY,
«s-, p-, d-aromHBIe OpOUTAIN», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYEeCKHE COCTOSHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHUMHUYECKHMX JJIEMEHTOB M HX
COEMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremst /. 1. Menaeneesa, BaJeHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS X AIIEKTPOHHBIX 000JI0YEK;
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c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpH30BaTh (OMUCHIBATh) OOIMHME XUMHYECKHUE
CBOICTBa BEIIECTB Pa3JIUYHBIX KJIACCOB, NOJATBEP)KIaTh CYLIECTBOBAHME I€HETHUYECKOM CBA3HU
MEXly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTh: OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCa 3THX pEeakIHii; peakluuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOJIN3A; PeaKkIuil KOMILIEKCOOOpa3oBaHUs (Ha MpUMEpPe THAPOKCOKOMILJIEKCOB IIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON pEaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuniun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XUMUUECKNE PEAKIIMHU, JIEKAIINE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€JIeCOO0Pa3HOCTh MPUMEHEHUS HEOPraHMYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0Ib3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
OpUpoaBl — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OHKCIEPUMEHT (pealbHBId W
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U Uil OOBACHEHUS XUMHUYECKHX SBJICHMUIA,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOM 1€ATEIbHOCTH YEIOBEKa U B ITIOBCEIHEBHOM JKU3HH;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATHLHOTO €IUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS IPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHITUH «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YHYaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOro 3(pdeKTa peaklu; 3Ha4YeHUsI BOJOPOJHOIO MMOKa3aTessl pacCTBOPOB KUCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B H30BITKE (MMEET MPHUMECH); J0JIU
BBIX0/J1a MMPOJYKTA PeaKLUU; O0bEMHBIX OTHOIIEHUI! ra3oB;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIEHUE CPEIbl PACTBOPOB BEILIECTB C IOMOIIBI0 HHANKATOPOB,
U3y4eHHE BIHUSHHUS pPa3InYHbIX (PAKTOPOB HAa CKOPOCTh XHUMHYECKOM peakiuH, pelieHue
AKCIIEPUMEHTAIBHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTtamasl») ¢ coOmoaeHneM MpaBUil
Oe30macHOro odOpalieHus C BellecTBaMH U JabopaToOpHbIM 000pyAOBaHHEM, (OPMYIHUPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOMIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
1abopaTOpHBIM 00OpYIOBaHUEM, OOpaIeHUsI ¢ BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMH
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUECKH IIe1eco00pa3Horo
NOBEJCHUS B OBITY M TPYIOBOM [JEATETBHOCTH B LENAX COXPAHEHHS CBOETO 3710POBbA,
OKpYKalolllel MTPUPOJAHOM Cpeabl M JOCTHKEHUA €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh
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OMAaCHOCTh TOKCHYECKOIO JEHCTBHUSI HA KUBBIE OPraHU3Mbl OIPEACIIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMl B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUECKYIO
uHpopMalrio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie — Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPraHUYECKUX COeIUHEHUN A. M. 8
bytneposa
Uroro no pazueny 8
Pasznea 2. YrieBoaopoabl
)1 [IpenenbHble yriIeBOAOPOIbI — aJIKaHBI, 5
LUKJIOAJIKAHbI
59 HenpenenbHble yriieBOgOPOIbL: AJIKEHBI, 14 |
AJKaJUEHBbI, aJIKUHBI
23 Apomatnyeckue yrieBo10pobl (apeHbl) 8
54 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4
nepepaboTka
2.5 l"anioreHnpon3BOAHBIE YTIEBOAOPOIOB 4 1
Uroro no pazgeny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Cnuptel. ®enon 11 1
39 KapOoHuIIbHBIE COETMHEHNS: AbJICTUIbI 1 14 1
KeToHbl. KapOOHOBBIE KUCIOTHI
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Hroro no pazgeny 25

TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

Pazgea 1. Kucaopoaconepskamue oprannyeckue coeiuHeHus (MpoaoJKeHue)

1.1 ‘ Crnoxnsie a3¢upsbl. XKupbl 7 ‘
1.2 ‘ YriieBonl 9 1 ‘
Hroro no pazueny 16

Pa3nen 2. A3oTcoaepikaiiye opranudeckne coelMHeHus

2.1 ‘ AMuHBl. AMUHOKHCIIOTHEL. benku 11 1 2 ‘

Hroro no pazneny 11

Paspnen 3. BoicokomoJieKyIsipHbIE COCAUHECHUS

3.1 ‘ BricokoMoneKysipHbIe COSMHEHMS 5 1 ‘

Hroro no paszneny 5
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Pa3nen 4. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoguueckuii 3aKoH
4.1 u [lepronnueckas cucTeMa XMUMHYECKUX 8
anemeHToB /1. I. Menaeneena
Ctpoenue BemecTsa. MHOrooopasue
42 P B P 10 1
BEIIIECTB
4.3 XUMHUYECKUE PEAKLIUU 18 1 3
Hroro no pazneny 36
TEMATHYECKOE IINTAHUPOBAHMUME
12 KJIACC
Pa3nen 1. Heoprannueckasi xumust
1.1 ‘ Hemeramisr 31 1 ‘ 3 ‘
1.2 ~ Merami 23 1 | 2 |
Hroro no paszneny 54
Pa3nen 2. XumMus 4 :KU3Hb
71 MeTtoapl TO3HAHUS B XUMUU. XUMHS U 9
' KU3Hb
2.2 ‘ IToBTOpEeHune 5
Hroro no pasgeny 14
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

IIpenmer u 3HaYEHUE OPraHUYECKON XUMHUH,
MpeJICTaBICHHE O MHOr000pa3uu
OPraHUYECKUX COCTUHEHUIN

DJEKTPOHHOE CTPOCHHE aToMa yriepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BaseHTHbpIe BO3MOKXHOCTH aTOMa YIiepoa

XuUMHYECKasi CBSI3b B OPraHUUECKUX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHMS
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsA3eH

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus

Teopust cTpoeHUsI OPraHMUYECKUX
coenuHeHuii A. M. bytieposa

Buasl uzomepun: CTpykTypHas,
IIPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (PEKTHI
B MOJIEKYJIaX OPraHMYECKUX COCTMHEHUIN

[IpencraBienue o kaaccuukanuu u
cucremaruueckas HomeHnkiarypa (IUPAC)
OpPraHMYECKUX BEILECTB

Knaccugukarus peakiuii B opraHn4eckoi
XUMHAU

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TEME

10

AJTKaHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyina, HOMEHKJIaTypa 1 U30MepHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYII

dusnyeckrue U XMMHUYECKHE CBOMCTBA
aJIKaHOB
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11

12

Haxosxnenue ankanoB B npupoje. CriocoOsbl
MOJIYYCHUS! U IPUMEHEHUE AJIKAaHOB

Huknoankansl: obmmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHUS U XUMHUYCCKHX CBOUCTB, CIIOCOOBI
NOJTYYCHHS U IPUMEHEHHUE

13

14

15
16

17

18

19

20

Pemenue pacuéTHBIX 3a7a4 Ha ONpeIeIeHNe
MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEI[SCTBA [0 MAaCCOBBLIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB.
CucremMaruzaius 1 0000IIeHe 3HAHUH 110
TEME

AJKEHBI: TOMOJIOTHYECKHM psif, o01as
bopmya, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CrpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

®Pu3nyecKue 1 XUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

CrniocoObl nosydeHus U NpUMEHEHUE aJIKEHOB

[IpakTuueckas pabora Ne 1 o teme
"Tlony4yeHue 3TUICHA U U3YYEHHUE €ro
CBOMCTB"

Pemenne pacu€THBIX 3aa4 Ha ONPENEICHHUE
MOJIEKYJISIPHON (hOpMYIIbI OPraHUYECKOTO
BEIECTBA

AnKagueHsl: COnpsKEHHbIE, U30JUPOBAHHBIE,
KymynupoBaHHble. OcoOeHHOCTH
JJIEKTPOHHOTO CTPOEHUS

XHUMHUYECKUE CBONCTBA CONPSKEHHBIX
JIUEHOB

21

CrniocoObl Mosty4eHus U IpuMeHEeHne
IKaTUCHOB

22

AJIKUHBI: TOMOJIOTHYECKHH psifI, oO1as
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dbopMyna, HOMEHKJIATypa, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢buznyeckue cBoiicTa

23 XHUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakiMy HA TPOMHYIO CBSI3b

25 CrniocoOblI MoTy4eHus U IpUMEHEHUe
AJIKUHOB

2% Pemenue sanat: pacu€Thl 10 YPaBHEHUIO
XUMUYECKON peaKuu

27 Cucremaru3zanus u 0000IIeHNe 3HAHUH 110
TeMe
ApeHbI: TOMOJIOTUYECKUH PsiJl, 00IIast
dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U

28 MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
O€H30I1a U TONyoua, NX (U3NIECKHE
CBOMCTBa

29 XHUMHYECKUE CBOICTBA aPEHOB: PEAKIUU
3aMelleHUs
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 IIPUCOEANHEHHNS, OKUCIIEHNE TOMOJIOTOB
OeHsona

31 Oco06eHHOCTH XUMHUYECKHX CBOWCTB CTUPOJIA
Pemenue pacu€THBIX 3aa4 Ha ONPENEICHNE

32 MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUUECKOTO
BELIECTBA

33 Crioco0bI nostyueHust 1 IpUMEHEHHE apeHOB

34 I'eneTnyeckas CBsI3b MEKIY Pa3IMUYHBIMU
KJIacCaMHM YIJIEBOI0POIOB
Pacuérel mo ypaBHEHUSIM XUMHUYECKUX

35 peakuuii. CucremaTusanus U 06001eHne
3HAHUU 110 TEME

36 [Tpuponnsiii raz. [lomyTHble HEQTAHBIE Ta3bl

37 KameHHBIi yroias ¥ IpOLyKThI €T0

nepepaboTKU
r I
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38

39

Hedtb 1 crtocoOs! e€ nepepaboTKy.
[IpumeHeHne MpoyKTOB nepepadoTku HehTH
I'eneTnueckas CBA3b MEKIY PA3TMIYHBIMU
KJIaccaMH YTJIeBOJIOPOIOB

40

FaJ’IOFeHOHpOI/ISBOI{HHC YrJI€BOAOPOAOB:
SJICKTPOHHOC CTPOCHHUEC,; PCAKIINU 3aMCIICHHU A
rajJorcHa

41

Jle¥icTBue 1iemouei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeictere
JUTAJIOT€HAIIKAHOB C MAarHUEM M LIUHKOM

42

43

44

45

CucremaTtu3zanys u 0000IIeHHE 3HAHUN IO
pazneny "YrieBonopoasr"

KonTponbhas pabota no Teme
"Vrnesonopoast"

HpeIleJH)HI)IC OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHUYECKUH psia, oOmiast popmya,
CTPOCHHUE MOJICKYJI, H30MEPHS,
HOMEHKJIaTypa, Kinaccuduxamnus, pusndeckue
CBOICTBA

XHUMHUYECKUE CBOMCTBA MTPEAEIIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

47

48

CriocoObl nostyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CITUPTOB

[IpocTteie a¢upbl: HOMEHKIATYypa U
U30MepHUsI, 0COOCHHOCTH (PU3NIECKUX U
XAMHUYECKUX CBOUCTB

MHoroaroMHbI€ CIIUPTHI: STUIICHTIIMKOIb U
FJ'[I/II_[epI/IH, HUx q)HSquCKI/Ie U XUMHNYECCKHUC
CBOMCTBA

49

50

CriocoObI nostyueHus 1 IpUMEHEHNE
MHOTOaTOMHBIX CIIUPTOB

@DeHOoJI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE
cBoiicTBa. TOKCMYHOCTH (peHosa

51

XuMu4eckue cBoiicTBa (heHoa
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52

CrniocoOblI nosydeHus U npuMeHenue dpeHomna

53

[Tpaktuueckas padora Ne 2. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Crupthl ¥ eHOoBI"

54

55

CucreMmaruzanys U 0000IeHNE 3HAHUHN 110
TEME

AJIBI[CFI/II[BI 1 KCTOHBI: 3JICKTPOHHOC
CTpOCHHE KapOOHMIBHOM IPYIIIIHI;
TOMOJIOTHUYECKHUE PsI/IbI, 001as opmyia,
U30MEpHs ¥ HOMCHKJIATypa

56

57
58

59

60

AJ'IB,I[GFI/II[H 1 KCTOHBI: (I)I/ISI/I‘ICCKI/IC
CBOﬁCTBa; pCaKkuuu nMpuCOCANHCHUSA

Peakuyu okuciaeHHs 1 Ka4ECTBEHHbIE
peaKkLuu aJlbJIer11I0B U KETOHOB

CriocoObI moTydeH sl albIeTHI0B U KETOHOB
OaHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOEHUS UX
MOJIEKYII

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KUCJIOT, UX (pU3HYEeCcKHe CBOWCTBA

61

62

XHUMHYECKHE CBOMCTBA MMPEACIIbHBIX
OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT

Oco0eHHOCTH CBOMCTB MypaBbUHON
KHUCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCJIOT

63

OcOoOeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
KHCJIIOT. Hpe)ICTaBI/ITeJ'II/I BBICHINX
KapOOHOBBIX KUCIIOT

64

65

[TonaTue o Mpou3BOIHBIX KAPOOHOBBIX
KHCIIOT

CrniocoObl Mosty4eHus U IpUMeHEeHue
KapOOHOBBIX KHCIIOT
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CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN P,

66 obmras popmyna, ©30MEepuUsi 1 HOMEHKIIATypa
67 Du3nyecKre 1 XMMAYECKUE CBOMCTBA
3¢hupoB
[TpakTuueckas padora Ne 3. Pemenue
68 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Kap6oHoBsie kucinoThl. CiaokHbIE YPUpPH"
11 KUIIACC

XKupsr: crpoeHue, GU3NIECKUe 1
XUMUYECKHE CBOUCTBA (TUAPOITU3)

Oco0eHHOCTH CBOICTB KUPOB, COJIEPIKAIIIX
2 OCTaTKHU HEIPEACIIbHBIX JKUPHBIX KUCIIOT.
JKupsl B ipupoje

Mp11a Kak COJTM BBICIIUX KapOOHOBBIX
3 KHCJIOT, UX Moro1iee aeiicreue. Ilousarue o
cuHTeTHYeCKuX Moronux cpeactrax (CMC)

I'eneTnyeckas cBs3b YTJI€EBOAOPOAOB U

4 KHCJIOPOJICOACPKAIINX OPTaHUYECKUX
BEILIECTB

5 Pacuérel no ypaBHEHUSIM XUMUYECKUX
peakiui

6 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TeMe
OO0m1as XxapakTepucTUKa YrJIeBOJIOB U

7 KJIaccU(UKaIus yrieBogoB (MOHO-, IU- U
MoJIMcaxapuabl)

3 Momnocaxapusl: GU3HUECKUE CBOMCTBA U
HaxXO0’JIEHUE B MPUPO/JIE

9 [IpuMeHeHue rioKo3bl, €€ 3HaYeHuE B
KUBHCACATCIbHOCTH OpraHnu3smMa
Jucaxapunpl: caxaposa, MajgbT03a U JIAKTO3a.

10 Haxoxxnenue B npupoie 1 IpuMEHEHNe
JMCaxapuioB

11 [Tonucaxapuabl: CTPOEHUE MAKPOMOJICKYII,
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12

13

14

bu3nyeckrue 1 XUMHUYECKUE CBOMCTBA,
IIPUMEHEHHUE

[TonsaTue 06 UCKYCCTBEHHBIX BOJIOKHAX

Pemenue pacdeTHbIX 337249 Ha ONPEICIICHIE
JIOJI BBIXO0J1a IPOAYKTA PEAKIIUH OT
TEOPETUIECKH BO3MOXKHOTO
Cucremarusanus U 0000IEHUE 3HAHUN 1O
paszneny

15

KonTponbhas pabota no Teme
"Kucnopoacoaepxarniye opraHu4eckue
coenuHeHus"

16

17

18

AMUHBL: KTacCUPUKAIHS, CTPOCHUE
MoJIeKyI, o011as popmyia, u3oMepus,
HOMEHKJIaTypa U (PU3HYeCcKHe CBOWCTBA
XUMHYECKHE CBOWCTBA Al (PaTHUECKUX
amMuHOB. CriocOoObI MOTYYeHHS U TPUMEHEHUE
amu(aTHIEeCKUX AMHHOB

AHWINH: CTPOEHUE aHWINHA, 0COOEHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

19

AMMHOKHUCIOTBI: HOMEHKJIATypa U U30MEpus,
¢busnueckue coiicta. OTaeNbHBIC
MIPEACTABUTENMN 0-aMUHOKHUCIIOT

20

XHUMHYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HAUCHHNE aMHHOKHUCIIOT.
CuHres u TUAPOJIN3 MCIITUA0B

21

benku kak npupoaHble TOTUMEPHI;
CTPYKTYpBI O€JIKOB

22

XUMHUYECKHE CBOUCTBA OEIIKOB

23

A30Tcoz[ep>1<aume TCTCPOUUKIINICCKUC
COCAMHCHUS. HYK.]'IGI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHUC U Ouonoruueckas POJib

24

[IpakTuueckas padora Ne 4. Perenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"A3oTcoaeprKalye OpraHun4ecKue
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coenuHeHus"

25

[Tpaktuueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME

"PacniozHaBaHKe OpraHUYeCKUX COCAUHECHMIT"

26

KonrponbHas pabora no reme
"A3zoTcoaeprKalie opraHu4ecKue
coenuHeHus"

27

28

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METOJBbI UX CUHTE3a —II0JUMEPU3aLIUs U
IIOJIMKOHICHC AU

[Inactmaccel. YTunuzanus u nepepadoTka
IIacTUKA

29

DnacToMepbl: HaTypaJlbHbIIl CHHTETUYECKHE
Kayudyku. Pe3una

30

Bonokna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMepI)I CIICIUaJIbHOI'O
Ha3HA4YCHUA

31

[Tpaktuyeckas padora Ne 6. Perenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacno3HaBaHue miIacTMacc U BOJIOKOH"
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TeopeaneCKne OCHOBBI XMMHH

32

Atom. CocTaB aTOMHBIX €p. XUMUYECKHM
31emMeHT. M30Tonsl

33

34

CTtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YHUCIIA

Knaccudukanus XUuMHYECKHUX 3JIEMEHTOB (S-,
p-, d-, f-amemenTHI)

35

36

Pacripenenenune 31eKTpOHOB 110 AaTOMHBIM
opouTansaM DJIEKTPOHHBIE KOHPHUTypaLuu
aTOMOB 3JIEMEHTOB B OCHOBHOM H
BO30YKIEHHOM COCTOSTHUH

DJEeKTpOHHBIE KOH(PHUTYpAIIMH HOHOB.
ONEKTPOOTPULIATEIBHOCTD

37

38

39

[lepuonnueckuii 3akoH u [lepuonnueckas
cucTeMa XuMu4eckux siementos /1. U.
MenieneeBa, CBA3b C COBPEMEHHOM TeOpHUEi
CTPOCHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKHUX 3JICMCHTOB U 06p3,3yeMI)IX HUMHN
MIPOCTHIX U CIOKHBIX BEUIECTB MO IPYIIAM U
nepuoiaM

CucreMmarusanus 1 0000IeHNEe 3HAHUHN 110
TeMe

40

41

42

Buapl xumndeckoit cBsa3u. MexaHu3Mbl
00pa3oBaHus KOBAJIEHTHOM CBSI3H.
Bonopoanas cBsa3b. MexMonekynspHbie
B3aNMOJICHCTBHSA

BaneHnTHOCTb U BaJIeHTHBIE BOBMOXHOCTH
aToMOB. CBA3b 2JIEKTPOHHOMN CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOECHUEM

BemectBa MOnEKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUA. THIbl
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA
BEIIECTB
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42

44

45

[IpencraBieHust 0 KOMILIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa
[ToHsiTHEe O NUCIIEPCHBIX CUCTEMAX.
[IpencraBiaeHue 0 KOJJIOUIHBIX PACTBOPAX

HcrrnHbIE paCTBOPHI: HACBIILEHHbBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

Crioco0bI BeIpaXKeHUsI KOHIICHTPALUT
pacTBOpOB

46

Pemenne 3a1a4u ¢ MCoab30BaHUEM ITOHATHH
""MaccoBas J10J1s1 pacCTBOPEHHOTO BelecTra',
"MOJIsIpHasi KOHLIEHTparus"

47

48

49

50

51

Knaccudukanus u HoMeHKIaTypa
HEOPTraHWYECKUX BEIECTB

Cucremaruzanusa 1 0000IeHNE 3HAHUN 110
TEME

KonTtponsHast padora o temam "CtpoeHue
aroMa. [lepuoanueckuii 3aKOH U
[Teproauueckasi cucTeMa XHUMHYECKUX
snemenToB J[. 1. Menneneesa", "CtpoeHue
BemecTBa. MHOroo6pasue BemniecTn"

Knaccudukamnus XuMruaeckux peakiimii B
HEOPraHWYECKOW U OPraHUYECKOU XUMUU.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXPAHEHUS U MPEBPALICHUS SJHEPTUHU [IPU
XAMHYECKUX PEAKIUAX

TeroBbie 3¢ (HEKTHl XUMUYECKUX pEeaKLIUi.
TepMoxuMHUUYECKUE YpaBHEHUS

52

53

Brraucnenus mo YpaBHCHHUAM XHUMHUYCCKUX
peaKI_[I/II\/II U TCPMOXUMHUYCCKUM YPAaBHCHUSAM

CKOpOCTbh XMMHUYECKOH pEeaKLH, €€
3aBHCUMOCTH OT PA3JIUYHBIX (PaKTOPOB.
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54

55

Karanu3s u katanuzatopsl. ['oMoreHusle u
IETEPOreHHbIE PEAKLIUU

[IpakTuueckast padora Ne 1 mo teme "Bnusnue
pas3In4HbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKOU peakiuu"

OO6patumMble 1 HEOOpATUMBIE PEAKIINU.
XUMHUYECKOE PaBHOBECHE

56

[TpakTrueckas padota Ne 2 o teme "Bnusaue
pa3TUYHBIX (PAKTOPOB HA TOJIOKEHUE
XUMHYECKOTr0 paBHOBecHs"

57

DnekTponuTHyeckas aquccoruanus. CHUiIbHbIC
U ciia0bie AIIeKTpouThl. CTereHb
JICCOLIHAIIAN

58

59

Nonnoe npoussenenue Boabl. Cpena BOJHBIX
pactBopoB. Bonopoanslii nokaszarens (pH)
pacTBopa

I'mpponus coseid. Peaknuu, nporekaronye B
pacTBOpax JIEKTPOJIUTOB

60

[Tpaktuyeckas padora Ne 3 o Teme
"XUMHUECKHE PEAKIIUU B PACTBOPAX
JIEKTPOJIIUTOB"

61

62

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
Bakueiinme OKUCINTEIN U BOCCTAHOBUTEIN
Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OaaHca

63
64
65

66

DNEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB
Pemenue 3amad pa3muIHBIX TUIOB
Pemenue 3agad pa3audaHBIX THIIOB

Cucremarusanus 1 0000IeHNe 3HAHUHN 110
TeMe "XuMuueckue peakiuu'

67

KonTtponbHas pabora o Teme "Xumuueckue
peakuun"
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68 [ToBTOpenue pazaena "Xumuueckue
peakiuu"

11 KUIIACC

[Tonoxxenne Hemerainos B Ilepuoanueckon
CHCTEME XUMHYECKuX aaeMeHToB Jl. H.

L. MeHnpeneeBa 1 0COOCHHOCTH CTPOSHUS X
aToMoB. @HU3MYECKUE CBONCTBA HEMETAIIIOB

5 ANOTpOIUST HEMETAJUIOB (Ha IIpUMepe

' KHCIIOpOJ1a, cephl, (hocdopa u yrieposaa)

3. Bonopon: nomyuenue, Gpusndeckue u
XUMHYECKHE CBoMCTBA. ['Mapu bl
["ayoreHbl: HAXOXKIEHUE B TPUPO/IE, CIIOCOOBI

4. TOJTy4YCHUsI, PU3UICCKUC U XUMUYCCKHE
CBOICTBA
l'anorenoBonopoasl. Baxuerimue

5. KHCJIOPOJICO/ICPIKAIINE COSTMHEHUS

TaJIOTCHOB

JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI
6. MOJIy4eHHs TanoreHoB. [Ipumenenue
rajoreHoOB U UX COCTMHEHU

[IpakTuueckas padbora Ne 4. Pemenue
7. 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"T"anmorensr"
Kucnopoa: nabopaTopHbie U IPOMBIIIICHHBIC
CHocoObl MOTy4YeHUs, PUIUUECKUE U

8. xuMmudeckue corictsa. O30H. [Ipumenenne
KHCJIOPOJIa U 030HA

9. OKCHIBI U IEPOKCHIBI

10. Pemenne 3a1a4d pa3nu4HbIX TUIIOB

11. Cepa: Hax0XJICHHE B MIPUPOJIE, CITOCOOBI
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12.
13.

MOJTy4eHHS, PU3UIECKUE U XUMHUYCCKHE
CBOMCTBA

CepoBonopo, cynbhuabt
Kucnopoacoaepxaiiue COeJUHEHUS CEPBI.
OcoOEHHOCTH CBOMCTB CEPHON KHCIIOTHI

14.

[TpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u
e€ coelMHEeHUs"

15.

A30T: HaXO0XKJICHHUE B TIPUPOJIE, CITOCOOBI
MOJTy4eHUs!, PUINICCKUE K XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPHUIbI

16.

Kucnoponaconepsxamiue coenMHeHUs a30Ta.
Oco0EHHOCTHA CBOUCTB a30THOM KUCJIOTHI

17.

18.

19.

[IpumeHeHne a30Ta U €ro COeTMHEHUH.
A30THBIE y1OOpeHHS

docdop: HAXOKACHUE B IPUPOJIE, CIOCOOBI
NOJTy4eHHs, PU3MYECKUE U XUMHUECKHE
cBoiictBa. @ochunbl u pochun

Oxkcuasl hochopa, pochopcoaepxarnie
kucinoTsl. Conu hocopHOM KUCTOTHI

20.

21.

[Tpumenenue pochopa 1 €ro coeAMHEHHUH.
®dochopuble y1oOpeHus

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TemMe "A30T U
dochop u ux coenuneHus"

22.

VYriepoa: Hax0XI€HUE B IPUPOJE,
aJIIOTPOIHbIE MOAUGUKALNKY; (PU3HUECKHE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

23.

24.
25.

Oxkcup yrinepona(Il), okcun yrnepona(IV),
YIOJIbHast KUCJIOTA U €€ COJIU
Pemenue 3agad pa3auvaHBIX THIIOB

Kpemunii: Hax0XaeHHE B IPUPOJIE, CITIOCOOBI
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MOJTy4eHHS, PU3UIECKUE U XUMHUYECCKUE
CBOMCTBA

Oxcupn kpemuus(1V), kpeMHueBast KMCIIOTA,

26.
CUJIMKAThI

27 [IprMeHeHre KpEMHHUS M €r0 COSTMHEHU M.

) Crexi10, ero noxy4eHue, BUAbl CTEKIIa

28. Pemenue 3a1ay pa3nuyHbIX TUIIOB

29, CI/ICTEVEVMaTI/IL?»aI_II/ISI 1 000011IeHIE 3HAHWH 110
teme "Hemeramibr"

30. KonTpoapHas padora o teme "Hemeramisr"

31 AHanm3 pe3ynbTaToB KOHTPOJIBHON pa0OTHI,

' KOPPEKILHSI OIIHOOK
[Tonoxxenue metamios B [leproaunueckoit

37 CHUCTEME XUMUYECKUX AJIIEMEHTOB.

' Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX

000JI04€K aTOMOB METAJJIOB
33 OO6mue ¢pu3nyecKre CBOMCTBA METAJLIOB.
) [IpMeHeHne MeTaIIJIOB B OBITY M TEXHUKE
34. CmuaBel MetasuioB. Koppo3ust Metasios
35. Pemenue 3a1a4y pa3nuvHBIX TUTIOB
DNEKTPOXUMHUYECKUH Psiji HallpsHKEHUN

36. MeTauioB. O01ue crocoOb! MOTy4YeHUs
METaJIOB
OO6m1as xapakTepucTuka MeTauioB [A-rpynms
[lepnonnueckoi CUCTEMbBI XUMUYECKUX

37 anemMeHToB. HaTpuii u kanwuii: noiaydeHue,

' dbuznyecKrue 1 XUMHUIECKHE CBONCTBA,
MPUMEHEHHNE TTPOCTHIX BEIIECTB U UX
COEIMHEHUI
O6mmas xapaktepucTuka MmetamioB ITA-

38. rpynnsl [leppoandeckoi cuctembl

XUMHUYECKUX DJIIEMEHTOB. Marumu U KaJIbIUN:
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MOJIy4eHHE, PU3MIECCKUE U XUMUICCKHE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COE€OUHEHUN

39.

’KéctkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

40.

41.

42.

43.

AOMUHUN: TIOJTy4eHHE, PU3NUECKHE U
XUMUYECKHUE CBOWMCTBA, IPUMEHEHUE

AmMoTepHbIe CBOHCTBA OKCHIA U TUIPOKCHIA
AITOMUHMS, TUAPOKCOKOMILUIEKCHI AIFOMUHUS,
WX MPUMEHEHHUE

Pemienue 3agayu pa3auvHbIX TUIIOB
[TpakTuueckast pabota Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Mertaubl TJ1aBHBIX oArpymmn"

44.

OO11ast XxapakTepUCTHKA METAJIJIOB TOOOYHBIX
noarpynn (b-rpynm) [lepuoauueckoit
CHCTEMbl XMMHUYECKHX 3JIEMEHTOB

45.

46.

47.

48.

49.

50.

duznyeckre U XUMHUYECKHE CBOMCTBA XpomMa
" €ro COCHHHGHHﬁ, HUX IPUMCHCHUC

Baxwueiimme coeMHEHNs] MapraHia.
IlepmaHranar Kauusi, €ro OKUCIUTEIbHbIE
CBOMCTBA

dusznyeckre U XUMHUUECKHE CBOMCTBA JKeIe3a
1 €r0 COSIMHEHUIA. HonyquI/Ie U NPpUMCHCHUC
CIIJIaBOB K€JIC3a

dusnyeckue U XUMUYECKUE CBOMCTBA MeU U
€€ COCIMHEHUH, UX MPUMEHECHHE

dusnyeckue n XUMUYECKHUE CBOMCTBA [IUHKA U
€ro COeIMHEHUN, UX IPUMEHEHUE.
I'uapOKCOKOMIUIEKCHI TIMHKA

[TpakTuueckast padborta Ne 8. Pemenue

HKCIEPUMEHTAIBHBIX 337124 110 TeEMe
"MeTauipl TOOOYHBIX OArpymm"
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51.

Pemrenne 3a/lav pa3JIMYHbIX TUIIOB

52.
53.
54.

O0001IeHHEe U CUCTeMAaTU3AIHS H3YYEHHOTO
Martepuaina o teme "Mertanib"

KonTpomnpHas padbora o Teme "Metamibt"

AHanu3 pe3yinbTaToB KOHTPOJIBLHOU PabOTHI,
KOPPEKLHS OIIHOOK

55.

Poinp xuMun B o0ecieueHUn YCTOIZHHBOFO
Pa3sBUTHA YCIIOBCUYCCTBA. IlousTue o HAay4YHBIX
METOAaxX UCCICA0OBaHMA BCILICCTB

56.

Hayunble npuHIAIIBEI OpraHU3aluy
XUMHYECKOI0 IIPOU3BOJICTBA.
[IpombInIeHHBIE CITOCOOBI TTOTYIEeHUS
BaXHEHILNX BEILECTB

57.

58.

XUMHUECKOE 3arps3HEHUE OKpYXKaroei
Cpefbl U €ro MOCIEICTBUS

XuMHUs U 310pOBbE yesnoBeka. JIekapcTBeHHbIE
cpeacTBa

59.

60.

Xumus nmuiy. Pojib XUMUH B 00ecieYeHNH
MMUIIEBOH 0€30I1aCHOCTH

Kocmerrnueckue u nmapproMepHbie CpeicTBa.
briToBas xumus

61.

62.

XuMHs B CTPOUTENBCTBE. BaxkHemne
CTPOUTEIIbHBIE U KOHCTPYKLIMOHHBIE
MaTepHuabl

XuMHS B CEIHCKOM X03siiicTBe. OprannuecKkue
U MUHEpaIbHbIC YIOOPEHHS

63.
64-68

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IC 3HAHUM 110
TEME

IToBTOpEeHune
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus / I'abpuemnsta O.C., OctpoymoB W.I'., Cnankos C.A., AKunoHepHOE 001IeCTBO
«3marenscTBO «lIpocBemenue»

* Xumus, 11 xnacc/ T'abpuensia O.C., OctpoymoB U.I'., CnagkoB C.A., AKITMOHEpHOE
obmectBo «M3narenscTBO «lIpocBemienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Ypoku xumuu B 11 knacce. ba3oslii ypoBeHb. Metoaudeckoe nocooue/ ['abpuensa O.C.,
OctpoymoB N.I'., CnankoB C.A.,AxunonepHoe o6mmectBo "M3narenscrso "[Ipocsenienue”

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/

HupOBBIX 00PA30BATEIHLHBIX PECYPCOB
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

http://www.chemistry.ssu.samara.r

u

http://www.chemnet.ru ['azera «Xumusi» u caT 1uist yaurens «5 uay Ha ypoK XUMHUI»
http://him.1september.ru Enunas komekuus L{OP: IIpenMerHas Koymekus «XuMHs
http://school-collection.edu.ru/collection/chemistry EctecTtBeHHO-Hay4HbIE
HKCIIEPUMEHTHI:

xumust. Komnekuust Poccuiickoro o6meo0pa3oBaTenbHOr0 nopTaina
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onumnuaia mkoJIsHUKOB 10

XUMUH

http://chem.rusolymp.ru Opranuueckas XUMHs: SIEKTPOHHBIM YUeOHUK AJIs CpEeTHEN MIKOIBI
OCHOBBI XMMUU: DJICKTPOHHBIH

yueOHukhttp://www hemi.nsu.ru OTKpbITBIH KoemK: XUMus

http://www.chemistry.ru /luctaniinonHas 0JIMMIHaAa M0 XUMHHU:
TENIEKOMMYHHKaIMOHHBI0Opa30BaTEeIbHBIA POEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucTaHITMOHHBIE SBPUCTUUECKUE
OJIMMITHA[IBI TI0 XUMUHT

http://www eidos.ru/olymp/chemistry 3anumarenbHast XUMHsI
http://home.uic.tula.ru/~zanchem W13 omneita paboThl yUUTES] XUMHUU: CAIT
H.}O.CpicmanoBoit

http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. PaxmanoBoit

http://www 104.webstolica.ru Kinaccuduxanus Xumm4eckux

peakuui

http://kontren.narod.ru Marepuanst kadheapsl GU3NIECKON U KOJUTOMAHOW XUMUHN
IOxHoro

(benepanbHOro yHUBEpCUTETA

http://www.physchem.chimfak.rsu.ru Meroauka o0y4eHus XuMuu: cailT Kageapbl XUMHUH
HI'TTY

http://mctnspu.narod.ru Metoauueckoe o0bequHeHNEe yunreneid xumuu CeBepo-
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Bocrounoro okpyra ropoga MockBbl

http://bolotovdv.narod.ru HanomeTp: HAHOTEXHOJIOTMYECKOE COOOIIECTBO
http://www. nanometer.ru OHIaiiH-CIIPaBOYHUK XUMUYECKUX JIEMEHTOB
WebElementshttp://webelements.narod.ru [Tomynspras 6ubauoTexa XMMHUIECKUX
9JIEMEHTOB

http://chemworld.narod.ru Caiit «BupTyanbHas XuMU4ecKasi IIKOJIa»
[IkoIpHUKAM O XMMHUU:

CAUTXMMHUYECKOTO (paKyIbTeTa

Antl'Y

http://www chem.asu.ru/abitur DnexTpoHHas OMOINOTEKA 110 XUMHUH U TEXHUKE
http://rushim.ru/books/books.htm DnexTponHas 6ubIHOTEKa y4eOHBIX MaTEPHATIOB TIO
XUMHUH

Ha nopraine Chemnet

http://www.chem.msu.su/rus/elibrary DeMeHTbI )KU3HU: CAUT YUUTEINI XUMUU
M.B.

ConoBreBoit

http://www.school2.kubannet.ru Dunmxnonenus «IIpupona Hayku»: Xumus
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JIuct cormacoBanus k moxkymenty Ne 18-1 ot 01.09.2023
HNuunumarop cornacoanusi: Hyrymanosa 1.B. [lupekrop
CornacoBanne nHuIUUpoBano: 18.12.2023 09:19

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 Hyrymanosa 1.B. 18.12.2023 - 09:19
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