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HOSACHUTEJIBHAS 3AITNCKA

Pabouast mporpamMma To XHMHH Ha YpOBHE cpemHero odmiero oOpa3oBaHHS pa3pa0oTaHa Ha OCHOBE
®denepanbHoro 3akoHa otT 29.12.2012 Ne 273-®3 «O06 obpasoBanuu B Poccuiickoit @enepannm», TpeOoBaHUN K
pe3yabTaTaM OCBOCHUS (hefiepaibHON 00pa30BaTeIbHOM MporpaMMbl cpenero oomero oopasosanus(OOIT COO),
mpeAcTaBiIeHHBIX B DenepanbHOM rocynapcTBeHHOM oOpasoBatensHoM craHmapre COO, ¢ yuérom Konnemmmn
mpenogaBaHus ydeOHOro mpeamera «XWMHS» B 00pa3oBaTeNbHBIX OpraHm3amisix Poccuiickoit ®Deneparnmy,
pealn3yIoNIMX OCHOBHBIE 00pa3oBaTeNbHBIE IPOTPAMMBI, M OCHOBHBIX MOJIOXKEHUH «CTpaTeruu pa3BUTHS
Bocriutanus B Poccuiickoit @enepannu Ha mepuox mo 2025 roga» (Pacmopspkenue [Ipasurensctea PO ot 29.05.
2015 Ne 996 - p.).

XuMmusi Ha ypoBHE yriIyOJIEHHOTO M3y4YEHHUsS! 3aHUMAeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOTO
obpazoBanus ywamuxcs 10—11 kiaccoB. M3yuenue npenmera, peannzyeMoe B yCIOBHsX Mu((epeHInpOoBaHHOTO,
npopuIsHOTO O00y4YeHHs, MPHU3BAHO OO0CCIeYnTh OO0IIe00pa3oBaTeNbHYI0 H OOMIEKYIbTYPHYIO TIOATOTOBKY
BBIITYCKHUKOB IIKOJIbI, HEOOXOANMYIO JUIsl aJanTandd UX K OBICTPO MEHSIOIIUMCS YCIOBUSIM KHU3HHU B COLIUyME, a
TaKKe Uil NPOAOJDKEHHS OOYyYeHHs B OpPraHM3alUsX MpoQpecCHOHATBHOrO 00pa3oBaHUS, B KOTOPBIX XHMHUS
SBJISIETCS OJJHOM N3 IPHOPUTETHBIX AUCIHILINH.

B mnporpamme mo XWMHHM Ha3HadeHHE mpenMmera «XHMHUS» IOMy4aeT IMOAPOOHYIO WHTEPIPETaluio B
COOTBETCTBMM ¢ ocHoBonosaratomumu nojioxenusmu  GI'OC COO o B3aMMOOOYCJIOBIEHHOCTH — LieJei,
COJIeprKaHuUs, PE3yJIbTaTOB 00ydeHHs M TPeOOBAaHMH K YPOBHIO IIOATOTOBKH BBIITYCKHUKOB. CBHAETEIHCTBOM TOMY
SBJISTFOTCSI CIIEAYIOIIHE BHIOIHACMbIE IPOTPaMMON TI0 XUMUH (DyHKITUH:

e  UHDOPMALMOHHO-METOANYECKAs], peaan3alys KOTOpOi oOecrneyrBaeT IOJyYyeHUE NPEICTaBICHUS O

LeJsIX, COAEP)KaHNH, O0LIel cTpaTernu 00y4YeHHUs, BOCIIUTAHUS U Pa3BUTHsI 00YYAIOIIMXCS CPEACTBAMHU
IpeaMeTa, N3y4aeMoro B paMKax KOHKPETHOTO Mpoduirs;

e  OpraHM3alMOHHO-IUIAHUPYOLIAs, KOTOpast npeaycMaTprBaeT oTpeJieTICHUE: NPUHIIUIIOB
CTPYKTYPUPOBAaHHA W TIOCJICIOBATCIBHOCTU H3YUYCHUA yqe6Horo marepuajia, KOJIUYECTBCHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; MOJAXO0J0B K ()OPMUPOBAHHUIO COAEPKATEIbHONH OCHOBBI KOHTPOJIS U
OLICHKH 00pa30BaTENbHBIX JOCTIKCHHH O0OydJalolmuxcsi B paMKaxX HTOTOBOM arrectanuu B (opme
€/INHOT'0 'OCYAapPCTBEHHOTO 9K3aMeHa 110 XUMHUH.

[Iporpamma asst yriryOI€HHOTO U3y4EHHS XUMHUH:

e YCTaHABJIMBAEeT HWHBAPHAHTHOE MPEAMETHOE COJEp)KaHWEe, O00s3aTeNibHOe Ul M3YYeHHS B paMKax
OTAEJBHBIX MpoQuiel, NperycMaTpUBaeT paclpelelieHne M CTPYKTypHpPOBaHHME €ro Io Kiaccam,
OCHOBHBIM COJIEp>KaTeIbHBIM JINHUSIM/pa3iesiaM Kypca;

e  1aT mpUMEpHOE pacrpeiesieHne yueOHOr0 BpeMEHH, PEKOMEHIyeMOTO JUISl H3YUCHHUST OTAETBHBIX TEM;

e qQpemiaraeT NPUMEPHYIO MOCIEAOBATENLHOCTh H3y4YeHHs y4eOHOro Marepuaia ¢ y4€TOM JIOTHKU
MMOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBA3EH;

e  1aéT METOIMYECKYI0 MHTEPIPETAIMIO LeJIel M 3a/1a4 M3YyUeHHs NIPEeAMEeTa Ha yriIyOJ€HHOM YpOBHE C
y4€TOM COBPEMEHHBIX INPHOPUTETOB B CHUCTEME CpEIHEro o0mero oOpa3oBaHUs, COJEpKATEIbHOU
XapaKTePUCTUKN TUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MPOTPaAMMBI
cpeaHero obmiero oOpa3oBaHUs (JIMUHOCTHBIX, METANPEAMETHBIX, NPEIMETHBIX), a TaKXKe C y4ETOM
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEJIFHBIX JEHCTBHH 0Oy4aromerocsi MO OCBOCHUIO COJEpIKAHMS
npeaMera.

ITo BceM Ha3BaHHBIM o3NUAM B MpOrpaMme 1o XMMUM MpeayCMOTpEHA IMPEEMCTBEHHOCTL C o6yqel-meM
XMMHUH Ha YPOBHE OCHOBHOTrO o0miero oOpa3zoBaHus. 3a MHpeiesaMH YCTAaHOBJIICHHOW MNPOTpaMMOM 1O XUMHHU
00s13aTeNbHON (MHBapHAHTHOW) COCTABIISIONIEH co/iep kaHusl yueOHOro npeamera « XUMUsD 0CTa&Tcs BO3SMOXKHOCTD
BbIOOpa €ro BapHaTHBHOW COCTABJIAIOUICH, KOTOpas JOJDKHA OMNPEJENSAThCS B COOTBETCTBUHM C HAIlPaBICHHUEM
KOHKPETHOTO MPOQHISt 00yIEHHSL.

B cootBercTBHE ¢ KoHIenTyanbHbMU mostokeHusMA PI'OC COO o Ha3HAYCHHUHU MPEIMETOB 0a30BOTO U
yray0a€HHOTO ypoBHEH B cucTeMe nudGepeHInpOBAaHHOTO 00YUYeHHs Ha YPOBHE CpEAHETo O0IIero o0pa3oBaHUs
XMMUSI Ha YPOBHE yIITyOJIEHHOTO M3yUeHHUs HAIIPABJICH Ha PEaM3allMio IPEEeMCTBEHHOCTH C TTOCIEIYIOIINM JTalloM
MOJIYYCHHSI XMMHUYECKOr0 00pa30BaHMs B paMKaX HM3y4YeHHUsS! CHELHUAJIbHBIX €CTECTBEHHO-HAYYHBIX U XMMHUYECKHX
JUCLUIUIMH B By3aX W OPTaHM3aIMSIX CPEIHETO NpogecCHOHATIBHOrO 00pa3oBaHWs. B 310l cBsi3m m3ydeHue
npeaMera «XWMUS» OPHUCHTHPOBAHO IPEHMYIIECTBEHHO HA pAaCHIMPEHHE U YITIyOJICHHE TEOPETHYECKOH |
NPaKTHYECKOW IOJIOTOBKM OOYYaIOIIMXCs, BBIOPABIIMX OINpPEAETIEHHBIH Npodwib 0o0ydeHUs, B TOM 4YHCIE C
MEPCIEKTHBOM TOCIEAYIOIET0 MOJMYYeHHsT XMMHUYECKOro 0o0pa3oBaHMS B OpraHM3alUix NpogecCHOHAIBHOTO
obpazoBanms. Hapsimy ¢ atum, B cBete TpeboBanmii ®PI'OC COO k maHHpyeMbIM pe3yiabTaTaM OCBOCHHS
(enepanbHON 00pa3oBaTEIbHONW NPOrpaMMbl CpPEJHEro OOWIero O0pa3oBaHUs M3YYCHHE IpPEIMETa «XUMHUS)



OPHEHTHPOBAHO TAK)KE HA PEIICHHE 3a/1a4 BOCIUTAHMS ¥ CONUAIBHOTO Pa3BUTHS 00yJaromuxcs, Ha (OPMUPOBAHIE
y HHUX OOIIEWHTEIUICKTYaJbHBIX YMEHHH, YMEHHUH paroHAIN3AINH YyIeOHOTO TpyAa W 0OO0OMIEHHBIX CIIOCOOOB
JIeSITeIbHOCTH, UMEIOLINX MEKANCIMIUIMHAPHBIN, HAaAMPEAMETHBIN XapaKkTep.

CocTaBsIONMMY TpeaMeTa «XUMHUSD» Ha YPOBHE YIITyOJIEHHOTO M3y4YEHUS SBISIOTCS yriryONEHHBIE KYPChI
— «Opranndeckas xuMus» u «OOmas M HeopraHuWdeckas XUMHsA». [Ipu ompenereHNH NOAXOAOB K OTOOpPY U
CTPYKTYPHOW OpraHW3alll{ COJCP)KaHHSA 3THUX KypCOB B NMPOTrpaMME MO XMMHUH 332 OCHOBY NPHHSTHI MOJOXKEHHS
OI'OC COO o paznuuusax 6a30BOro U YriyOJEHHOTO YPOBHEH N3ydYEeHUS MpeaMETa.

OcHoBy conepxaHusi KypcoB «Opranndeckas xumus» u «OO0mas U HeOpraHWIecKass XUMHUI» COCTABISIET
COBOKYIHOCTh TNPEIMETHBIX 3HAHHA M YMEHHMH, OTHOCSAIIMXCS K 0a30BOMYy ypPOBHIO M3Y4YCHHS INpeaMeTra. JTa
cUCcTeMa 3HAaHUHM TMOJIydaeT ONpeAeNEHHOE TEOPETHYECKOE JIONOJIHEHHE, IO3BOJIAIONIEE OCO3HAHHO OCBOMTH
CYIIECTBEHHO OONBIINH 00BEM (aKkTOJIOTHUECKOro MaTepuana. Tak, Ha yriayOJaEHHOM YpOBHE H3y4YEHUS IMpEaAMETa
obecrieueHa BO3MOXKHOCTh 3HAUUTEIBHOTO YBETHICHUS 00bEMa 3HAHUH O XMMHUYECKHX JJIEMEHTaX M CBOMCTBAaxX MX
COEIMHEHUH Ha OCHOBE PACIIMPEHMS W YIIyOJCHUs MpEJCTaBICHHH O CTPOCHHHU BEIECTBA, XUMHUUYECKOH CBS3M U
3aKOHOMEPHOCTAX TMPOTCKAHUA peaKuHﬁ, paccMaTpuBac€MbIX C€ TOYKU 3PCHUA XUMHUYECKOM KHHETUKH H
TepMoauHaMuKku. M3ydeHue mnepuoandeckoro 3akoHa U Ileproandeckoll CHCTEMBI XHMHYECKHX 3JIEMEHTOB
6azupyercsi Ha COBPEMEHHBIX KBAaHTOBOMEXAaHMUYECKHX IPEICTaBICHHUAX O CTPOCHHMHM aToMa. XUMHYECKasl CBS3b
OOBSCHSIETCS C TOYKU 3PEHUSI SHEPIeTHYECKUX U3MEHEHHH NpH €€ 00pa30BaHUM M pa3pylICHHH, a TAKXKE C TOUKU
3pEHUS] MEXaHU3MOB €€ 00pazoBaHus. M3ydeHne THIIOB peaknnii 1onoaHseTcs (HOPpMHUPOBAHNEM TPECTABICHUH 00
3NEKTPOXMMHUYECKHX MPOIIECCax M JIEKTPOJIM3E PacIUIaBOB M PacTBOPOB BELIECTB. B Kypce opraHm4ecKoil XMMUHU
NP PAacCMOTPEHHHM PEaKIMOHHON CIIOCOOHOCTH COEIMHEHMH ynensieTcss ocoboe BHUMaHHE BoOIpocaM 00
QJICKTPOHHBIX 3¢)¢)eKTaX, O B3aMMHOM BJIMSITHUH aTOMOB B MOJICKYJIaX U ME€XaHU3Max peaKHHﬁ.

Ocoboe 3Ha4YeHHE MMEET TO, YTO Ha COAEPKaHWE KYpPCOB XHMHHU YIIIyONEHHOTO YpPOBHS H3YUEHUS JUIA
KJIaCCOB OIPEAEIEHHOT0 Mpoduis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JONOJHEHHH K oOlei cucteme
MMPCAMCTHBIX 3HaHHI>i) OKa3bIBAOT BJIMUAHUE CMEKHBIC NPEAMETHI. TaK, HanpuMmep, B COACPKaHUU MpeaAMETa IJid
KJIaCCOB XHMMHKO-(QH3UIEeCKOro mpo¢uias Oosbiioe 3HaYeHHEe OyayT MMETh 3JIEMEHTHl Yy4eOHOro MaTepHana Io
o6meit xumun. [Ipy u3ydeHnn npeaMera B JaHHOM CiIydae akLeHT OyAeT cellaH Ha OOIIHOCTh METO/IOB ITO3HAHUS,
OOIIIHOCTh 3aKOHOB M TEOPHH B XMMHH M B (PU3MKE: aTOMHO-MOJICKYJSIpHAasi Teopus (MOJEKyIsSpHas TeOpus B
(u3KKe), 3aKOHBI COXpPAaHEHHsT MAacChl M JHEPIWH, 3aKOHBl TEPMOJIUHAMHKH, OSJIEKTPOJIU3a, IPEJICTABICHHS O
CTPOEHHH BEIIECTB U JPYTOE.

B To ke BpeMs B coiepXKaHMHM TpeaMeTa Uil KIAacCOB XMMHKO-OHOJIOTHYECKOro mpoduist OonmbIimit
yIeNbHbIH Bec OyAeT MMeTh OpraHuuyeckas XuMUs. B 9TOM cilydae mpemocTaBiisieTcsi BO3MOXKHOCTB Uit Ooliee
00CTOATENIFHOTO PACCMOTPEHNUS] XMMUYECKOH OpraHU3alny KIETKN Kak OMOJIOTHYECKOH CHCTEMBI, B COCTaB KOTOPOH
BXOJISIT, K IPUMEPY, TaKHe CTPYKTYPHBbIE KOMIIOHEHTHI, KaK JIMITUIBI, OCJKHU, YIJIeBOJIbl, HyKJICHHOBbIE KUCIOTHI
Apyruc. HpI/I 3TOM 3HaHHUS O COCTaBE M CBOMCTBAX HpeI[CTaBI/ITeHeﬁ OCHOBHBIX KJIACCOB OPraHMYCCKUX BCIUICCTB
CITy’KaT OCHOBOH JUISl M3Y4EHHs CYIIIHOCTH IpolieccoB (POTOCHUHTE3A, ABIXaHUS, MHIIEBAPEHHS.

B muane ¢opMupoBaHNS OCHOB HAyYHOTO MHPOBO33PEHHMS, OCBOCHHMS OOLIEHAYYHBIX METO/OB ITO3HAHMS U
OTIBITAa TIPAKTHYECKOT'O NPHMEHEHHs HAayYHBIX 3HAHUN H3ydeHHE NpenMeTa «XHUMISD Ha YrIyOJIE€HHOM ypOBHE
OCHOBAHO Ha MECXKIIPECIAMCTHBIX CBA3AX C yqe6HBIMI/I npeaMeTaMu, BXOOAINIUMU B COCTaB MPECIMCTHBIX oOiacren
«EctecTBeHHO-Hay4HBIE IPpEAMETH», «MaTeMaTnka 1 nHGopMaTnka» u «Pycckuil 36K 1 JIUTEpaTypar.

IIpu m3yduennu yqebHOTrO mpenmMeTa « XUMHT» Ha YIITyOIEHHOM YPOBHE TakXkKe, KaKk Ha YPOBHE OCHOBHOTO U
cpenmHero ooOmero oOpazoBaHus (Ha 0a30BOM YpOBHE), 3aJadeil MEpBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS
(opMHpOBaHNE OCHOB HAyKH XUMHHU KaK O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHYECKOW IESATEIbHOCTH
YeJloB€Ka M OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTYpbl. PelneHue 3Toil 3amaum Ha YriayOJEHHOM ypOBHE
M3y4eHUsI IPeAMeTa IpeIoaraeT pealn3aliio Takux Lelei, KaK:

e  (opMHpOBaHHUE NPEJCTABICHUI: O MATEPHAIEHOM €IMHCTBE MHpPa, 3aKOHOMEPHOCTSIX U T03HaBaEMOCTH
SIBJICHUH TIPUPOJBI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAayK W €€ Beaylleld posn B 00ecriedeHun
YCTOWYUBOTO PA3BHTHS YEJIOBEYECTBA: B PEIICHWH TPOOJIEM DKOJOTHYECKOW, DHEPTEeTHUECKOH U
HHHICBOﬁ 6e3OHaCHOCTI/I, B pasBUTUM MCIUIIUHBI, CO3AaHUNU HOBBIX MATCpHAJIOB, HOBBIX WCTOYHUKOB
9HEPruH, B 00ECHEYCHUH PALlMOHAIBLHOTO MPUPOJIOIOIb30BaHUs, B (DOPMUPOBAHUU MHPOBO33PEHHS H
00IIeH KyIbTyphl YEIOBEKa, a TAK)KE IKOIOTHUECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO H
MIPUPOJIHOM cpenie;

e OCBOGHHME CHCTEMbI 3HAHHH, JEXAlIMX B OCHOBE XMMHUYECKOW COCTABISIOLICH €CTECTBEHHO-Hay4YHOM
KapTUHBI MHUpa: (yHIAMEHTAIBHBIX MTOHATHH, 3aKOHOB U TEOPUH XUMHHU, COBPEMEHHBIX NPEICTaBICHUI
O CTPOCHUH BEILIECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJICKYIIPHOM, HaJMOJEKYJISIPHOM, O
TEPMOJMHAMUYECKIUX W KHHETHYECKMX 3aKOHOMEPHOCTSIX IPOTEKaHHsI XUMHYECKHX peakuuH, o



XMUMHYECKOM PAaBHOBECHM, PACTBOpPAX M MOUCIEPCHBIX CHCTEMax, 00 OOMmMX HAayYHBIX HPUHIUIAX
XMMHYECKOTO IIPOU3BO/ICTBA;

(opmupoBaHue y 00Y4aIOIINXCS OCOZHAHHOTO MOHUMaHHs BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHYECKUX
3HAaHUH JUI1 OOBSICHEHMs KJIIOYEBBIX WJAEH W IMpoOJeM COBPEMEHHOH XHWMHH, Ui OOBSCHEHUS H
MPOTHO3UPOBAHMA SBICHUI, WMCIONINX €CTECTBEHHO-HAYYHYIO IPHPOAY; IPAMOTHOTO pPELICHHA
npoOJsieM, CBA3aHHBIX C XHMHEH, MPOTHO3MPOBAHMWS, aHAIW3a W OLECHKH C TO3UIMH IKOJIOTHYECKON
0€301acHOCTH TOCIEICTBUH OBITOBOM M TMPOM3BOJICTBEHHOH JIESTENLHOCTH 4YeJOBEKa, CBSI3aHHOW C
XMMHUYECKHM TIPOU3BOJICTBOM, HCIIOJIb30BAHMEM H IIEPEPabOTKOMN BEIIECTB;

yriryOeHne MpeACTaBICHN O HayYHBIX METOAAX IO3HAHUS, HECOOXOAUMBIX [UIS IIPUOOPETEHUS YMEHUH
OPHEHTHPOBATHLCSI B MUPE BELIECTB M OOBSICHEHUS] XUMUUECKHX SIBJICHUI, UIMEIOIINX MECTO B IPUPO/IE, B
MPaKTUYECKOH AesTeIbHOCTH U MOBCEHEBHOM JKU3HU.

B 1rane peamm3anmuu TEpPBOOYEPETHBIX BOCIHTATENBHBIX W Pa3BUBAIOMIMX (DYHKOMI LENOCTHON CHCTEMBI
cpeaHero oOmiero o0pa3oBaHUS TNPU W3YyYCHUHM TpenMera «XWUMHsS» Ha YIIyOJEHHOM YpPOBHE OCOOYIO
aKTyaJIbHOCTh MPHOOPETAIOT TAKUE LIENIU U 3a/1auH, KakK:

BOCIIHTaHHE YOS )KIEHHOCTH B ITO3HABAEMOCTH SIBIICHHH NTPHUPO/BI, YBaKCHMS K MPOLECCY TBOPUECTBA B
00J1acTH TEOPETHYECKUX M TPHKIATHBIX HCCICIOBAaHWNA B XHMHH, (OPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBALMK K OOYUYCHHIO M MTO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IEHHOCTEH;

pa3BUTHE MO3HABAaTENbHBIX WHTEPECOB, HMHTEUICKTYaJbHBIX M  TBOPYECKHX  CIOCOOHOCTEMH
oOyuatomuxcsi, (GopMHpOBaHME Yy HHX CO3HATEIBHOIO OTHOLICHUS K CaMoOOpa3oBaHUIO U
HETIPEPHIBHOMY OOpa30BaHHIO KaK YCIOBHIO YCHENIHOM NPO(QecCHOHANbHOM M OOIIECTBEHHOM
JIeITEIbHOCTH, OTBETCTBEHHOT'O OTHOLICHHSI K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 3J10pOBOM 00pase
JKHU3HHU;

(opMupoBaHME YMEHHWH M HAaBBIKOB Pa3yMHOTO IIPHPOIOINONIB30BAHMS, Pa3BUTHE 3KOJIOTHUECKON
KyJIbTYpBI, IPHOOPETEHHE OITbITa 00IECTBEHHO-TIOJIE3HON KOJIOTHYECKO e TeIbHOCTH.

OObmiee YUCIO YacoB, MPETyCMOTPEHHBIX AN HM3YYCHHS XMMUH Ha YIIIyOJIEHHOM YPOBHE CpEIHEero ooOIiero
oOpazoBanms, cocranisieT 204 wacos: B 10 kimacce — 102 gaca (3 gaca B Henemo), B 11 kmacce — 102 gaca (3 gaca B

HEZEITI0).



COJEP KAHUE OBYUYEHUS
10 KJIIACC

OPTAHUYECKAS XUMUs

TeopeTnyeckne 0CHOBBI OPraHUYECKOW XUMMH.

[Ipenmer u 3HaYCHUE OPTAaHUIECKON XMMUH, IIPEICTABICHHE O MHOTO00Pa3HH OPTaHMYECKUX COSAMHCHIH.

DJIeKTPOHHOE CTPOSHUE aToMa YIJIeposa: OCHOBHOE M BO30YK/IEHHOE COCTOSHUS. BajleHTHbIE BO3MOXKHOCTH
aToma yriepoja. XUMHYECKasi CBS3b B OPraHMYECKHX COCAMHEHUSX. THIbl THOpHIU3alMM aTOMHBIX OpOuTaiei
yraepoga. MexaHu3MBl 00pa30BaHUS KOBAJIEHTHOH CBs3W (OOMEHHBII W TOHOPHO-aKIENTOPHEIHN). THIIBI
MIepEeKPHIBAaHMSI aTOMHBIX opOwTaieii, 6- u m-cBsA3u. OnmHapHas, OBOWHAS M TpoiHas cBs3b. CIOCOOB pa3phiBa
CBsI3el B MOJIEKYJIaX OpraHu4deckux BemecTB. [ToHsTHE 0 cCBOOOJHOM pajMKaie, Hykieopuie 1 aneKTpoduie.

Teopusi cTpoeHuss opraHudeckux coenuHeHud A.M. byTiepoBa M COBpEMEHHBIE IPEICTABICHUS O
CTPYKTYpE MOJICKYN. 3HAa4YCHHE TEOPHUH CTPOCHHUS OPraHWYECKUX COCAMHEHHH. MONCKYIspHBIE M CTPYKTYpHBIC
dhopmynbl. CTpyKTypHBIC (OPMYIIBI pa3IHMYHBIX BUIOB: Pa3sBEPHYTasl, COKpaIiéHHas, cKkeieTHas. M3omepus. Bums
HW30MEPHUH: CTPYKTYpHAs, MPOCTPAHCTBEHHAS. DJICKTPOHHBIC 3()(EKTHl B MOJICKYJAX OPraHUYCCKUX COCAUHCHHN
(MHIYKTUBHBIA M ME30MEpHBIH 3 (HEKTHI).

[IpencraBnenue o kiaccuukanyMu opraHudeckux BemiecTB. [loHsiTe o0 QyHKIMOHANBHOM rpyme.
T'omomnorus. ['omonoruyeckue psiapl. Cucremarndeckass HOMeHkiarypa opranudeckux coenunenudd (IUPAC) u
TpPHUBHATBHBIC HA3BaHUS OTEIBHBIX MPEICTABUTEICH.

OCoOCHHOCTH M KJIaCCH(pUKAIMA OpTaHMUECKUX peakiuil. OKUCIUTEIhHO-BOCCTAHOBUTEIBHBIC PEaKIUU B
OpPraHUYeCcKOW XUMHUU.

DKCIIEpUMEHTABHBIC METOMbI H3YYCHHS BEIICCTB M HMX IPEBPAIlCHUIl: O3HAKOMIJICHHE C 0oOpa3namMu
OpPraHMYECKHX BEUICCTB W MaTepHallaMH Ha WX OCHOBE, OIBITHI IO TPEBPAIICHUIO OPTaHMYECKUX BEIIECTB MpPHU
HarpeBaHuy (IUIaBjieHUe, O0OYTJIMBaHHE U TOPEHHE), KOHCTPYUPOBAaHHE MOJIENIEH MOJIEKYJI OPraHMYeCKUX BELIECTB.

Yraesoagopoas.

Anxanpl. ['oMonormueckuil psa ankaHoB, oOmas GopMmylia, HOMCHKIATYpa W M30MEpHs. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN aJKAHOB, SP -THOPHAM3ALMS ATOMHBIX OpOHTANeil YIiepoja, G-CBSI3b.
duznyeckue CBOMCTBA aJIKaAHOB.

XUMHUYECKHE CBOWCTBA AIIKAHOB: PEAaKIUU 3aMEIICHUs, H30MEPH3alWHU, ACTHIPUPOBAHUS, ITHKIA3AIIH,
MUPOITN3a, KpEKUHTA, TopeHus. [IpeicTaBiieHre 0 MEXaHU3Me PeaKIiii paJuKaIEHOTO 3aMEIICHUS.

Haxoxnenune B npupojie. CriocoOb! MosTyueHus ¥ IPUMEHEHHE alKaHOB.

IMuknoankansl. Obmiast Qgopmyna, HOMEHKIATypa M n3oMmepusi. OCOOGHHOCTH CTPOEHHS M XUMHMYECKHX
CBOMCTB MaJbIX (IIMKIIONIPOTIaH, ITUKIO0YTaH) U OOBIYHBIX (IMKJIOMEHTAH, UKIOTeKCaH) IUKIOaIKaHoB. CIIocOOBI
TMOJYYCHUA U IPUMECHCHUEC UKIIOAJIKAHOB.

Ankxenpl. ['omomormdeckuii psj — ajdkeHoB, oOmas Qopmyia, HOMEHKJIATypa. OJEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI aJKEHOB, SP°-THOPHIM3AIMS ATOMHBIX OPOMTANIEHl Yrieposa, - U M-CBS3H.
CrpyKTypHas ¥ reoMeTprudeckas (Luc-TpaHc-) n3omepus. Pusnyeckne cBOHCTBA AIKEHOB. XMMUYECKHE CBOMCTBA:
pC€akuun MPUCOCIANHCHUA, 3aMCHICHUA B O-IIOJOXKCHHUE IIPHU HBOﬁHOﬁ CBA3HU, TOJIUMEpU3AallU W OKHCJICHUA.
[IpaBmio MapkoBHukoBa. KauecTBeHHbIE peakiuM Ha ABOHHYIO cBs3b. CHOCOOBI TMONy4YeHHS M TPUMEHEHHE
QJIKEHOB.

Ankamuensl.  Krmaccuburamus — ankaaneHOB  (CONPSDKEHHBIC, HW30JMPOBAHHBIC,  KVMYAUPOBAHHLLE).
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHUSI M XMMHUYECKUX CBOUCTB COMPSDKEHHBIX TUEHOB, 1,2- n 1,4-mpucoeanHeHue.
[Nommepu3anus conpspKEHHBIX AUeHOB. CIIOCOOBI MOY4YeHHsI U TPUMEHEHHE aJIKaIUCHOB.

Anxunbl. ['oMoIoTHYeCKU psii aIKUHOB, oOmmIas Gopmyiia, HOMEHKIATYpa W U30MEpHsl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJKHHOB, SP-THOpHIM3anMs aTOMHBIX opOuTtaned yriepoma. dusndeckue
CBOMCTBA QJIKWHOB. XMMHUYECKHE CBOMCTBA: PEAKIIMN MPUCOEIUHEHHS, JUMEPU3AINU 1 TPUMEPU3AINH, OKUCIICHUSL.
KucnotHble cBoiicTBa aJKMHOB, UMEIONINX KOHIIEBYIO TPOWHYIO CBsI3b. KauecTBeHHbIE peakMy Ha TPOWHYIO CBSI3b.
Crioco0blI MoTy9eHHs ¥ IPUMEHEHNE aIKHHOB.

Apomatndeckue yrieBoaopoas! (apeHsl). ['oMmomorndeckuii psa apeHoB, odmas Gopmysa, HOMEHKIATypa U
n3oMepusl. DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYNbl OeH3oia. (dusmueckre CBOWCTBAa apeHOB.
XuMHUecKue CBOMCTBA OCH30J1a M €T0 TOMOJIOTOB: PEaKIMK 3aMEIICHNS B OCH30IbHOM KOJIBIIE M YTIIEBOIOPOTHOM
panukane, peakIMH TPUCOSAWHEHMSA, OKHCIEHHE TOMOJOroB OeH3oia. lIpencraBieHue 00 OpHEHTHPYIOIIEM
JCWCTBMN 3aMECTHUTeNe B OCH30JbHOM KOJbLIE Ha NPUMEpE AJIKWIBHBIX paJAUKAIOB, KapOOKCHIbHOM,



THIPOKCHIBHOH, aMHHO- M HHUTPOTPYIIBI, aTOMOB rajgoreHoB. OCOOEHHOCTH XHUMHYECKHX CBOWMCTB CTHpPOIA.
IMomamepusanus ctuporna. CrocoObl HOMydeHNS M TPUMEHEHNE apOMaTHIECKUX YTIIEBOAOPOIOB.

[puponustii ra3. [lonyTtHele HedTsHbIE ra3pl. HedTh 1 €€ npoucxoxaenue. KaMeHHBIH yroyib U NPOAYKTHI
ero mnepepaborku. CrHocoObl mnepepabOTKM HEPTHU: TEPEeroHka, KPEKHHI (TEPMUYECKHH, KaTaUTUYECKHN),
pudopmunr, rpoim3. [IpoaykTs! nepepaboTku He)TH, WX IPUMEHEHHE B IPOMBIIUICHHOCTH U B OBITY.

I'eneTnueckas cBs3b MEXIy Pa3NUIHBIMU KJIACCAMH YIIIEBOJOPOIOB.

OJNEeKTPOHHOE CTPOEHHE TaJOreHNPOU3BOJHBIX YIJIEBOJOPOJOB. Peakuuum 3aMelleHus rajoreHa Ha
THIPOKCOTPYIILy, HUTPOTPYIIY, HUAHOTPYIIY, aMHHOTpymnmy. J[eCTBHE Ha TaJOreHIIPOU3BOAHBIE BOJHOTO H
CIMPTOBOrO pacTBOopa MENOYd. B3anmMmoneicTBHE IUraloreHalkaHOB C MarHMeM M LHMHKOM. lloHsaTHe o
METaJUIOOPraHUYEeCKUX COeIMHEHUAX. Mcrnonb30BaHNe rajloreHIpOU3BOIHBIX YTJIEBOJOPOAOB B OBITY, TEXHUKE U
MIPY CUHTE3€ OPraHUYECKHUX BEIECTB.

OKCHEepUMEHTAIbHBIE METOJBI M3YYCHHS BELIECTB W MX INPEBPAIICHHN: H3ydeHHE (PU3NYECKUX CBOWCTB
YIJIEBOJOPO/IOB (PaCTBOPHUMOCTH), KaUE€CTBEHHBIX PEAKLHUIl YIIIEBOJOPOIOB PAa3IMYHbIX KJIACCOB (0OECIBEUMBAHUE
OpoMHOM WNIM HOAHON BOABI, pacTBOpa IlepMaHraHaTa KaJus, B3aHUMOJACHCTBHE AalleTWIEHAa C aMMHAuyHBIM
pactBOpoM okcuna cepedpa(l)), kauecTBeHHOE OOHapyKEHHE YIIepoaa W BOJOPOAA B OPraHMYECKHX BEIECTBAX,
MOJTyYCHHE STHJICHA W W3yUCHHE €ro CBOWCTB, O3HaKOMIIeHHE ¢ Koyueknusmu «Hedte» n «Yrompy», ¢ obpasuamu
IUIACTMAcC, KaydyKOB M PpE3MHBI, MOJEIMPOBAHHE MOJIEKYJ YIJIEBOJOPOJOB U  TaJIOTCHIPOH3BOIHBIX
YTIE€BOAOPOIOB.

Kuciopoacoaepskamue oprann4eckne coeJHHeHNs.

IIpenensHble onHOaTOMHBIE crnupThl. CTpoeHme MoJeKynl (Ha TIpuMepe MeTaHOola M 3TaHoja).
T'omomnoruyeckuit psn, odmas Gopmyna, U30Mepusi, HOMEHKIATypa W Kiaccugpukanusi. Pu3ndeckue CBOWCTBA
HOpeJenbHBIX OJHOATOMHBIX CIHMPTOB. BomopoaHbIe CBS3M MEXIy MOJEKYJIaMU CHUPTOB. XMMHUYECKHE CBOMCTBA!
peakiMy 3aMeIleHHs], eTUApATallid, OKUCIICHHs, B3aMMOJEHCTBHE C OPraHMYeCKUMHM W HEOpPraHMYeCKHUMHU
kucinoTamu. KauecTBeHHass peakuuss Ha OJHOATOMHbIE CIUpPTHL JIEHCTBHE 3TaHONAa M METAaHOJIA Ha OPraHU3M
yenoBeka. CrocoObl MoaydeHus ¥ IPUMEHCHHE OAHOATOMHBIX CITUPTOB.

[Ipoctere 3¢upsl, HOMeHKIaTypa 1 n3oMepHs. OcOOCHHOCTH (PU3NIECKUX U XUMHYECKUX CBOHCTB.

MHOroaTOMHBIE CHUPTHI — 3THUJICHTIIUKONb M TIUIEepHH. PU3NUYECKHEe U XUMHUYECKHE CBOMCTBA: PEaKLIHUU
3aMEIICHUs, B3aWMOJICHICTBHE C OPraHMYeCKMMH M HEOPraHWYEeCKMMH KHCJIOTaMH, KaueCTBEHHAs pEaKkIus Ha
MHOTOATOMHBIE CIUPTHL. [IpencraBieHne o MexaHW3Me peakuuii HykineodwibHOro 3amenieHus. [lelicTBue Ha
opranu3M ugesnoBeka. CriocoOs! MOTydeHHs U IPUMEHEHHE MHOTOAaTOMHBIX CITIHPTOB.

®enos. CTpoeHHEe MOJIEKYJIBl, B3aMMHOE BIHMSHHE THAPOKCOTPYHIBI M OEH30JIbHOrO siapa. Dusmueckue
cBoiicTBa QeHona. OcoOEHHOCTH XMMHYECKUX CBONCTB (eHONMa. KauecTBeHHbIe peakiuu Ha GeHon. ToKCHIHOCTh
(enona. CriocoObl momydeHus U npumeHeHne GeHomna. @enonpopmanpaernaHas cMoa.

KapOoHuIbHBIE COCTUHEHUS — aJbJeTHAbl U KETOHBI. ODJIEKTPOHHOE CTPOEHHE KapOOHWIBHON TPYIIIHL.
l'omonornueckne psiibl anbJeTHI0B M KETOHOB, obmas Qopmyna, m3oMmepuss W HOMEHKiIaTypa. duzndeckue
CBOWCTBA aNbJETHAOB M KETOHOB. XUMHUYECKUE CBOWCTBA ANbJETHAOB M KETOHOB: PEAKIUH HPUCOEIUHEHUS.
OxucreHne anbJeTHI0B, Ka4eCTBEHHBIE PeakIny Ha anbAeruabl. CrocoObl MOTYYeHNS W IPUMEHEHHE albJIeTHIO0B
1 KETOHOB.

OHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJIEKYJI KapOOHOBBIX KHCIIOT.
M3omepus m HOMeHKiaTypa. Pusnudeckne CBOWCTBA OJHOOCHOBHBIX MPEICNBHBIX KapOOHOBBIX KHCIIOT.
Bonmopoanbie CBs3M MEXIy MOJEKyJIaMHd KapOOHOBBIX KHCIOT. XWUMHUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOKCTBA,
peakust 3TepuUKaLUK, PEaKIUH C y4acTHEM YIJIEBOJOPOAHOTO pajukaia. OCOOEHHOCTH CBOMCTB MYpaBbMHON
KUCIOTH. [ToHATHE O MPOM3BOAHBIX KAPOOHOBBIX KUCIIOT — CIOKHBIX ddupax. MHOrooOpaszne kapOOHOBBIX KHUCIIOT.
OCOOEHHOCTH CBOWCTB HENPENENbHBIX M apOMAaTHYeCKHX KapOOHOBBIX KHCIIOT, ITUKapOOHOBBIX KHCIIOT,
THJPOKCHKApOOHOBBIX KHUCIOT. IlpencraBureny BBICHIMX KapOOHOBBIX KHCIIOT: CTEapHUHOBAs, NAIBMHTHHOBAS,
OJICHHOBASL, JIUHOIe8AS, NUHOIEH06As. KUCIOTHI. CII0OcOOBI ITOJTyYeHUS U IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxusle >¢upsl. ['omonormyeckuii psag, obmas ¢opmyia, u3oMepuss U HOMEHKIaTypa. Dum3mueckue u
XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIIOHN U LIENOYHOU cpelie.

XKupsl. Crpoenue, GpuznvecKkue U XMMHYECKHE CBOIMCTBA JKMPOB: THIPOJHM3 B KUCIOH M LIEJIOYHOU cpeje.
Oco0eHHOCTH CBOWCTB KHUPOB, COACPIKAIIMX OCTATKH HEMIPEAETbHBIX KHUPHBIX KUCIOT. JKups! B mpupoze.

MBp114 KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, MX MOIOIIee IeHCTBHE.

OOmas xapakrtepucTuka yrieBonoB. Kiaccupukanusi yrieBogoB (MOHO-, IU- M IIOJHCAXapuibl).
MoHocaxapusl: TJII0K03a, PPYKTO3a, rajakrosa, pubdosa, ne3okcuprdosa. Guzndyecknue CBONCTBA U HAXOXK/ICHHUE B
npupojie. DorocuHTe3. XUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMH C YYAaCTHEM CIHUPTOBBIX U aJbJIETUIHOMN Tpymil,
CIHPTOBOE M MOJIOYHOKHCIIOE OpoxeHHe. [IpuMeHeHNEe TIIOKO3bl, €€ 3HAUCHUE B )KU3HEJCSITEIbHOCTH OpPraHu3Ma.



Jucaxapunpl: caxapo3a, ManbTO3a M JIAKTO3a. BoccTaHaBIMBAONINE W HEBOCCTAHABIHMBAIOIINE UCAXAPHIbI.
I'mopomms nucaxapunos. Haxoxmenume B mpupose W mnpuMeHeHHe. llomucaxapuipl: Kpaxmald, TIHKOTEH |
nenono3a. CTpoeHHe MakpoMOJeKyl KpaxMmana, IIIMKOTeHa M LeNIroso3sl. duzndeckue CBOWCTBA Kpaxmaia U
LEJLTI0NI03bl. XMMHUYECKHEe CBOMCTBA KpaxMana: THAPOJIN3, KaueCTBEHHAs peaklus ¢ HoJ0oM. XUMHUYECKHEe CBONHCTBA
LEJUTIONO3bl: THAPOJIN3, MONydeHHe 3(PHUPOB IeuTono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,
aleTaTHBIN MIEK).

OKcIepUMEeHTaIbHbIE METO/IbI H3YUECHHUS BELIECTB U UX MPEBPAIleHUIl: paCTBOPUMOCTD Pa3IUYHBIX CIUPTOB
B BOZE, B3aMMOZCHCTBHE 3TAHOJA C HATPHEM, OKHCICHHE ITWJIOBOTO CIMPTA B ANBACTH] Ha PACKAIEHHON METHOM
MPOBOJIOKE, OKHCIIEHHE 3THJIOBOTO CIHMPTAa IUXPOMATOM KaiHsi (BO3MOXKHO HCIIOJIB30BAHHE BHICOMATEPHAIIOB),
KaueCTBEHHbIE pEaKkIWu Ha ajbJeruisl (¢ ruapokcunoM auammuHcepedpa(l) u ruapokcunom menu(ll)), peakums
rmueprHa ¢ rugpokcuaoMm Mmenu(ll), xumudeckue cBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOZEHCTBHE
pacTBopa TIIOK03H ¢ TrapokcuaoM Menu(ll), B3anmoneiicTBie kpaxmana ¢ HOJIOM, pelIeHHe YKCTIEPIMEHTAIBHBIX
3aga4 1o TeMaM «CrpThl ¥ peHoIb», «KapOoHOBbIE KUCIOTEL CIIOKHBIE 3(UPBD.

A3oTcoaepakamye opraHmyecKne coeJUHeHNs.

AMHMHBI — OpraHMdYecKHe TIPOM3BOJHBIE aMMHaka. Kiaccudukamus amuHOB: anmudaTHIecKue U
apoMaTH4eCKHe; IepBUYHBIC, BTOPHYHBIC M TpeTWdHble. CTpoeHHME MOJeKys, obOmas ¢GopMyna, H30MEpHs,
HOMEHKJIaTypa M (DU3MYECKHe CBOWCTBAa. XMMHYECKOE CBOMCTBA alM(aTHUECKHX aMHUHOB: OCHOBHBIE CBOICTBa,
IKWINPOBAHUE, B3aNMO/ICHCTBHE IIEPBUYHBIX AMHHOB C a30TUCTOH KnucnoTol. Comu alnKuiIaMMOHHUS.

AHWIVMH — NIpeACTaBUTENb aMUHOB apoMaTrndeckoro psana. CTpoeHue aHWIMHA. B3anMHOE BIMSHHE TpyII
aTOMOB B MoJIeKyJie aHWIMHA. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHMIMHA. KauecTBeHHBbIE peaklMi Ha aHWINH.
Croco0blI IoJty4eHus U MpuMeHeHne anudaTrudeckux aMuHOB. [lonydyeHre aHnIMHa U3 HUTPOOCH301a.

AwmmHOkucnoTel. Homenknarypa u m3omepusa. OTHENbHBIE TNPEACTABUTENN 0-aMHHOKHCIOT: TJIHIMH,
anaHuH. Dusnueckue CBOWCTBA aMHMHOKUCIOT. XHWMHUYECKHE CBOHCTBA aMUHOKHCIOT Kak aM(OTEepHBIX
OpPTaHMYeCKUX COCJUHEHHMH, peakuus MOJIMKOHJCHCAMY, OOpa3oBaHWE MENTHUAHOW CBs3H. buonorudeckoe
3Ha4YeHHe aMUHOKUCIOT. CHHTE3 ¥ THAPOJIN3 MENTHIOB.

Bbenxu kak mpuponHble monuMepsl. [lepBuuHas, BTOpUYHAs W TPETHYHAs CTPYKTypa OeNKOB. XUMHUYECKHUE
CBOMCTBa OEJIKOB: THPOJIN3, ICHATYPALs, KAaUeCTBEHHbIC PEaKIMU Ha OSJIKH.

OKcIepUMEHTaJIbHbIE METOABl M3YYEHHS BEIIECTB M MX IPEBpAIlEHUH: pacTBOpeHHE OEIKOB B BOJE,
JIeHaTypanus OEIKOB ITPX HarpeBaHUH, IBETHBIE PEaKIMN Ha O€JIKH, pelIeHUe SKCIIEPUMEHTAIBHBIX 3371ad 110 TeMaM
«A30TCcoaeprKale OpraHuuecKue CoeTUHEeHN» U «Pacro3HaBaHHE OPraHUYEeCKUX COSTMHEHUI.

BbicokoMo1eKyJIsIpHbIE COeIUHEHMS .

OCHOBHBIE TIOHSTHSI XMMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHNI: MOHOMED, TIOJIMMEp, CTPYKTYPHOE 3BEHO,
CTENeHb MOJIMMEpHU3alny, CPeIHss MojeKylspHas Macca. OCHOBHBIC METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX
COEJIMHEHUH — MOIMMEPHU3aIHs U TIOTUKOH/ICHCAIIHS.

[NomamepHble Matepuainsl. [lnacTMacchl (TTOJUSTHIICH, MOJMITPOIMIEH, HOJWBUHUIIXJIOPHU, IMOIUCTHPOIL,
MOJMMETHIIMETAKPHIIAT, OJIMKAapOOHATHI, MOJMMATHICHTepedTasaT). Y THIM3aIMs U NepepaboTKa IIacTHKa.

OnacToMepsl: HATypajbHBI KaydyK, CHHTETHYECKHE Kaydykd (OyTaaueHOBBIH, XJIOPOIIPEHOBHIH,
M30TIPEHOBBIN) M CHIIMKOHEI. Pe3nHa.

Bonokna: HarypanbHbIE (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHHTEeTHYECKHE (KalpoH U JIaBCaH).

[Tommumeps! crienManbHOTO Ha3HadeHUS (Te(II0H, KeBIap, MEKTPONPOBOIANINE TIONUMEPEI, OHOpa3iaraeMbie
MOJIUMEPHI).

OKcnepuMEHTaNbHbIE METOABl HM3YYEHHs BEIIECTB M HX IpEBpalleHUil: O3HaKOMIIEHHE C oOpaslamu
MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KaydyKOB, PEIICHWE SKCIIEPUMEHTAJBHBIX 33/a4 MO TeMe
«Pacno3HaBaHue MIaCTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxxnerne MoneKymspHOH (OpMyJsl OPraHMYECKOTO COEIMHEHHS II0 MAacCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB, HAXOXKIECHUE MOJEKYJISIPHOU (HOPMYIIBI OPraHUIECKOTO COSIUHEHUs Mo Macce (00bhEMy)
NPOJYKTOB CrOpPaHUsl, 10 KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKLUH W/UIIM UCXOIHBIX BEIIECTB,
YCTaHOBIICHHE CTPYKTYpHOH (DOpMyNbl OpPraHMYECKOTO BEIIECTBA HA OCHOBE €T0 XMMHUYECKHX CBOWCTB HIIH
CIOCOOO0B MOTYyYEHHS, OTIPEICIICHNE JOIH BBIXO0/1a IIPOLYKTA PEAKINHU OT TEOPETUIECKH BO3MOXKHOTO.

Me:xnpeaMeTHbIe CBA3U.

Peanu3anus MexXnpenaMeTHBIX CBsI3€M IpU M3Yy4EHUM opraHuueckoil xumuu B 10 knacce ocyIiecTBIIseTCs
4yepe3 HCIONIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX INOHATHH, TaK W IOHATHH, NPUHATHIX B OTACIBHBIX
MpeAMETax eCTECTBEHHO-HAYYHOTO IIUKJIA.



OOme eCTeCTBEHHO-HAYYHBIC IOHSATHS. SBJACHHWE, HAy4YHBIA (DaKT, THOOTE3a, TEOPHs, 3aKOH, aHAJIM3,
CHHTe3, KiIaccuuKarys, HabJIr0IeHHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEJb, MOJICITUPOBAHHE.

Odu3mka: MaTepus, aToM, 3JCKTPOH, MPOTOH, HEHTPOH, MOJEKYJa, SHEPreTUYCCKUNA YPOBEHb, BEIIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSHUE BEIECTBA, (PU3UUCCKUEC BEIMYMHBI, CAUHUIIBI H3MEPCHUS, CKOPOCTb, SHCPIHS,
Macca.

Bromorus: xmerka, opranmsM, sKocucTeMa, ouocdepa, MeTabOIN3M, HACIEACTBEHHOCTh, aBTOTPOMHBIH U
reTepoTPO(HBI TUI MUTAHUSA, OpOXXKCHHE, (OTOCHHTE3, JABIXaHUE, OCJKH, YTJICBONBI, JKUPBI, HYKICHHOBBIC
KHCJIOTHI, (PepMEHTHI.

T'eorpadus: none3Hbie HCKOMAeMbIe, TOILIUBO.

TeXHONOTHS: MUINEBbIC MPOTYKTHI, OCHOBBI PAIMOHAILHOTO MUTAHUS, MOIOIIUE CPEICTBA, MaTepHaibl W3
HCKYCCTBEHHBIX U CHHTCTUYCCKHUX BOJIOKOH.

11 KJIIACC

OBIIAS N HEOPTAHUYECKASI XUMUS

TeopeTrnueckne 0CHOBbI XMMHUH.

AtoMm. CocTaB aTOMHEIX siiep. XUMIUYECKHit aneMeHT. M3otomnbl. CTpoeHHe IeKTPOHHBIX 000I0YeK aTOMOB,
KBAHTOBBIC YHCJIa. DHEPreTHUYECKHUE YPOBHH U MOMYPOBHH. ATOMHBIC opOutamu. Knaccuduranus XUMHYECKHX
ayeMeHToB (S-, p-, d-, f-a;mementsr). Pacmpesnenenne 37IeKTPOHOB MO ATOMHBIM OPOHTAIAM. JIEKTPOHHBIE
KOH(HUTypalud aToMOB DJIEMEHTOB IIEPBOTO—UETBEPTOrO IEPHOAOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH,
AJIEKTPOHHBIC KOHPUTYPAIMHA HOHOB. DJICKTPOOTPHUIIATEIILHOCTb.

Ilepuomuueckuit 3akoH u Ilepuoandeckas cucremMa xuMudeckux snemeHtoB J[.M. MenneneeBa. CBs3b
MIEPUOTUIECKOro 3aKkoHa u [leproandeckoil CHCTEMBI XUMIYECKUX IIIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOHCTB XUMHUYECKHX IJIEMEHTOB M 00pa3yeMbIX UMH MPOCTBIX U CIIOXKHBIX
BEIIIECTB 110 TPYIIaM U eprojaaM. 3HaueHue nepuoandeckoro 3akoHa JI.11. Menneneena.

Xumuueckas CBs3b. BHIbl XMMHYECKOH CBS3U: KOBAJEHTHAs, HOHHAs, MeETajUIMYecKas. MexaHU3MbI
00pa3oBaHMs KOBAJICHTHON CBSI3M: OOMEHHBIN W JOHOPHO-aKIENTOPHBIA. DHEPrus W JINHA CBs3H. [1ONSpHOCTH,
HaIpaBJIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOU CBsi3U. KpaTHble cBsizu. BojoponHas cBs3b. MeXMONEKYISIpHbIE
B3aUMOJICHCTBUS.

BaneHTHOCTF W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JIIEKTPOHHON CTPYKTYpPBHI MOJNEKYN C HX
TEOMETPUIECKUM CTPOCHHEM (Ha IPUMEPE COSTNHEHNHN 3JIEMEHTOB BTOPOT'O TIEPHOIA).

[IpencraBneHre 0 KOMIUIEKCHBIX coequHeHHsX. COocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTelb,
JUTaHabEl. 3HAaYeHUEe KOMIUIEKCHBIX coemuHeHnH. [IoHITHE 0 KOOPIMHAITMOHHON XUMUH.

BemecTBa MOJNEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. THIIBI KPUCTANTUYECKUX PEMIETOK (CTPYKTYp) U
CBOIICTBA BEIIECTB.

[Tonsstue o nucnepcHeix cucteMax. McrunHble pactBopbl. IlpencraBieHne O KOJUIOMIHBIX pacTBOpax.
CriocoObI BEIpakeHUsI KOHIICHTPAILUH PACTBOPOB: MaccoBasl JOJsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIICH TPALIUS.
HacepimeHHbIe 1 HEHACHIIICHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamioruaparsl.

Knaccupukanus w HOMEHKIATypa HEOPraHMYECKUX BEMIECTB. TpHBHANbHBIC HA3BaHUS OTIEIBHBIX
Mpe/ICTaBUTENIe HEOPraHMYECKHUX BEIIECTB.

Knaccudukanus XMMHYECKHX peaklWid B HEOPraHMYECKOW M OPraHUYECKOW XUMUH. 3aKOH COXpPaHCHUS
MacChl BEIECTB; 3aKOH COXPAaHEHWS W TPEBPAIICHUS dYHEPTUU TPU XUMHUYECKUX PEaKIUiX. TeraoBble dPQPEKThI
XUMHUYECKHUX peakiuil. TepMoxuMuyeckue ypaBHEHUsI.

CKOpOCTh XHMUYECKOH peakind, e 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB. [ OMOTCHHBIC U T'eTEpPOTreHHBIC
peaknuu. Katanus u kataau3aTopsl.

OO6patuMble ¥ HEOOpaTUMBIE peaKIMd. XUMUYECKOe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.
@akTophl, BIMSIONIME HA IOJOKEHHWE XHUMHYECKOIO PpABHOBECHUS: TEMIIEpaTypa, JaBJIE€HHUE W KOHLEHTpalWu
BELIECTB, y4yacTByomuX B peakuuu. [Ipunnun Jle [larense.

Onextponutrdeckas auccoruanus. CuibHble W ciiadble ayekTpoiuThl. Crenenp muccommanuu. Cpena
BOJIHBIX PAacTBOPOB: KUCJIOTHAs, HEHTpaibHas, IienovHas. Bomopoansid mokasatens (PH) pactBopa. mmponms
coueii. Peakiiuu HOHHOTO 0OMEHa.

OKHCITUTENTLHO-BOCCTAHOBUTENbHBIE peakiuu. CrterneHb OKHUCIeHUs. OKHUCIUTEIh W BOCCTAHOBUTEIb.
IIpouecchl OKMCIACHHS W BOCCTAHOBJICHHUs. BakHeWIlMe OKHCIUTENW M BOCCTAHOBUTENH. METOJ 3JEKTPOHHOTO
Oananca. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIICCTB.



OKcHeprMEeHTaNbHBIE METObI N3YyUECHHUS BEIIECTB M MX IPEBPAIICHNI: Pa3I0KeHHEe NEPOKCHAA BOLOPOA B
NPUCYTCTBHM KaTalU3aTopa, MOJEIH KPHCTAUIMYECKUX pPEHIETOK, NPOBEACHHE pPEaKIUi HOHHOTO OOMEHa,
OIIpe/ieJIeHUe CpeJibl PACTBOPOB C IMOMOIIBI0O HHIMKATOPOB, U3yUYEHHE BIMSHUS Pa3IMYHbIX (aKTOPOB HA CKOPOCTH
XUMHMYECKOH peakIiy U MOJI0KEHHE XMMUYECKOT0 paBHOBECHSL.

Heoprannueckass xumus.

Ilonoxenue HemeramwnioB B Ilepuoanueckoil cucremMe xumuueckux siemeHToB J[.M. MenneneeBa u
0COOCHHOCTH CTpPOECHHUS UX aToMoB. Du3nueckue cBOWCTBa HEMETAIOB. AJUIOTPONHS HEMETaNIOB (Ha IpUMeEpe
KHCJIOpo/a, cepsl, pocdopa u yriaepona).

Bopopon. IMomyuenne, ¢usmueckne M XMUMHYECKHE CBOMCTBA: PEAKIUM C METAUIAMH W HEMETaIAMH,
BOCCTAHOBUTEJIbHBIE CBOMCTBA. I napuabl. TOMNNUBHBIE 3JIEMEHTHI.

lanorensl. HaxoxpeHne B mpupopae, CIOCOOBI IMONy4eHHs, (U3NUECKHMEe W XHMHYECKHE CBOMCTBA.
lanmorenoBogoponsl.  BakHeimme  KHUCIOPONCOAEpXKANINE COSAWHEHHs TajoreHoB. JlaGopatopHble
MPOMBIIIICHHBIE COCOOBI MOy4eHHs TaloreHoB. [IpuMeHeHne rajJoreHoB 1 UX COeTMHEHHH.

Kucnopon, o3oH. JlaGoparopHble M NpPOMBINUICHHBIE CHOCOOBI TONydeHUs kuciopoaa. dusnueckue u
XMMHUYECKHE CBOICTBA U MPUMEHEHUE KUCIOpoaa 1 030Ha. OKCHIBI ¥ TEPOKCUBL.

Cepa. HaxoxxaeHnue B mpupoje, criocoOb! MOTydeHHs, GPU3MUECKHe U XUMHUYeckne cBoicTa. CepoBomopor,
cynpdumsl. Oxcun cepoi(1V), okeun ceppi(V1). CepHucras u cepHas KACIOTH U UX coiii. OCOOCHHOCTH CBOMCTB
cepHoii kucnotsl. [IpuMeHeHne cepsl 1 €€ CoeTMHEHHH.

Azotr. Haxoxnenuwe B mpupoje, CrocoObl TONTydeHus, (U3HYECKHe W XUMHUYECKHE CBOHCTBA. AMMHAK,
HUTpUAbl. OKcuabl a3ota. A30THCTask M a30THAsl KUCIOTHl M MX cOJH. OCOOEHHOCTH CBOWCTB a30THOM KHCIIOTBHI.
[IpuMeHeHUE a30Ta U €T0 COCTUHECHUN. A30THBIC YIOOPCHUS.

Docdop. Haxoxxaenne B mpupose, CrIocoObl MOTydeHHs, PU3NIECKUE U XUMHIeckne cBoiicTBa. @ocduast u
dochun. Oxcunbl ¢ochopa, ¢dochopras kucnora u e€ comu. [Ipumenenune Qochopa U ero CoeqUHCHHIA.
DdocdopHble ynoOpeHus.

Yriaepoa, HaxoXIEHHE B mpupone. AIoTponHble Moaudukammu. Pusndeckne W XUMHUYECKHE CBOMCTBa
MPOCTHIX BemlecTB, 00pa3oBaHHBIX yriepomgoM. Okcun yraepona(ll), okcun yrnepona(lV), yrompHast kucinoTa u eé
CoJIM. AKTUBHPOBAHHBIN Yrolib, afgcopouus. dyiuiepeHsl, rpadeH, yriepoaHbie HaHOTPYOKH. [IpuMeHeHne mpocThIX
BEIIIECTB, 00Pa30BaHHBIX YTIEPOJIOM, M €r0 COSANHEHUH.

Kpemuwmii. Haxoxxaenue B mpupoze, crocoObl MoiydeHus!, (U3NUecKue U XUMHYeckne cBoicTBa. Oxcnp
kpemHusA(1V), kpeMHHEBas KUCIOTA, CHIIMKATHI. [IpiMeHeHne KpeMHUsS U ero coequHeHni. CTeko, ero noIy4eHue,
BUBI CTEKJIA.

[Tonoxenne merayoB B Ilepuomuueckoil cucreMe XHMHUYECKHX 3JeMEHTOB. OCOOEHHOCTH CTpOCHUS
3JIEKTPOHHBIX 000JI0UeK aToMOB MeTaiioB. OO0mue ¢u3Myeckne CBOWCTBA METaIOB. [IpuMeHeHHe MeTaJuIoB B
O5ITY U TexHuKe. CIIaBBl METAJIIOB.

OJNEeKTPOXUMHUYECKUH  psAA  HampspkeHui  MetannoB. OOmme  crmocoObl  MOJMy4eHHs  METaJUIoB:
THIPOMETAILTYPTrHs, THPOMETAJUTypPTHs, dJIeKTpoMeTauTyprus. [loasTie o koppo3un MetamuioB. CrocoObl 3amnThl
OT KOPPO3HUH.

O6mas xapakrepuctuka MetauioB |A-rpynmel [Teproandeckoil CUCTEMBI XUMUYECKUX dJIeMEeHTOB. HaTpwii
W KaJMi: 1oJry4eHue, pu3nyeckue 1 XMMHUYECKHe CBOMCTBA, PUMEHEHNE MTPOCTHIX BEIIECTB M UX COSIMHEHHH.

O6mas xapakrepuctrka MetauioB || A-rpymnmer [Tepuoaudeckoi CUCTEMBI XHMHYECKUX dTIEMEHTOB. Marauit
W KaJIBIUH: MONTydeHne, (pu3HUecKiue 1 XUMHUECKUe CBOHCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB M UX COCTUHEHUH.
JK€cTrocTh BOJIBI M CLIOCOOBI €€ yCTpaHEeHUs..

AIOMUHHUI: TIONydeHue, QU3MYECKHe M XMMHYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOr0 BEIIECTBA M €ro
coeqHeHNH. AMQOTepHBIe CBOWCTBA OKCHJIA M THAPOKCHUIA ATFOMUHHS, THAPOKCOKOMIUIEKCH QTFOMUHUSL.

OO1mas xapakTepucTHKa MeTauIoB mo6o4HbIX noarpym (b-rpymm) Ilepuoandeckol cucTteMbl XMMHUYECKHX
3JIEMEHTOB.

dusnyeckie W XAMHUYECKHE CBOWCTBA XpoMa M ero coeamHenuil. Oxkcuapl u ruapokcuasl xpoma(ll),
xpoma(lll) n xpoma(VI). Xpomatsr 1 TUXpoMaTHl, X OKUCIUTEIbHBIE CBOIicTBa. [lonmyueHne n mpuMEeHeHHE XpoMa.

DdusnyecKkre U XUMHYECKIE CBOMCTBA MapraHua u ero coeanHeHnid. Baxuneiue coeaunenus mapranua(ll),
mapranna(lV), mapranna(VI1) u mapranmna(VI11). [Tepmanranat kamus, €ro OKUCIHTEIbHBIE CBOMCTBA.

du3nyecKre ¥ XUMHYECKHE CBOMCTBA JKejle3a U ero coemauHenuit. Okcumsl, ruapokcuabl u conn xesesa(ll)
n xenesa(lll). [Tomydyenne n npuMeHeHune xenes3a U ero CIuIaBoB.

Odu3nuecKkue U XUMHUUYECKHe CBOWCTBa Meau u e€ coeauHeHuil. IlodydyeHue u mpuMeHeHHe Menu U e
COEIMHEHU.



IMuek: monydeHue, pU3HUECKHEe U XUMUYECKHE CBOWCTBA. AMQOTEpHBIC CBONCTBA OKCHIA W THUAPOKCHIA
LMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHNe IMHKA U €r0 COEIMHEHU.

OKcnepyMeHTaNbHbIE METO/BI W3Yy4YEeHHUs BEIIECTB M HMX INPEBPALICHHH: M3y4YeHHE 00pa3loB HEMETAILIOB,
ropeHue cepbl, Qocdopa, sxeneza, MarHWs B KHUCIOpOJAE, H3Y4YEHHE KOJUIEKIMH «MeTamibl W CIUIaBbI»,
B3aUMOJICHiCTBAE IMIEJOYHBIX W  MIETOYHO3EMENBHBIX METAUIOB C BOAOH (BO3SMOXKHO — HICIIOJIB30BAHHE
BUIEOMATEPHAJIOB), B3aMMO/ICHCTBHE IIMHKA M JKelie3a C PACTBOPAMHU KUCIIOT W IIEJ0Yel, KaUeCTBCHHBIC PEaKIINU
Ha HeOpraHU4yecKHe aHHOHBI, KAaTHOH BOAOPOAA U KaTHOHBI METAJIOB, B3aUMOAEHCTBHIE TUAPOKCUIOB aTIOMUHUS U
IIMHKA C PaCTBOPAMH KHCJIOT U IIEJI0YeH, pelIeHne SKCIIepIMEHTAIBHBIX 3a1a4 1o TeMaM «[ amorensr», «Cepa u eé
COCIMHEHUI», «A30T M Gochop W UX COCOUHEHUST», «MeTayulbl TJaBHBIX IMOATPYIID», «MeTamisl MoOOYHBIX
HOATPYIII».

XuMus M )KU3Hb.

Ponp xuMuu B oOecriedeHuH YCTOHIUBOTO pa3BUTHA desloBeuecTBa. [I0HATHE 0 HAyYHBIX METOIaX MO3HAHUS
U METOJOJIOTMM HAay4YHOTO HccienoBaHus. HaydHble NOpUHIUMNBI OpPraHU3allUd XUMHUYECKOrO IPOM3BOJCTBA.
[IpoMbIIICHHBIE CITOCOOBI TOJYUCHHUS] Ba)KHEHIIUX BellecTB (Ha MpHUMEpe MPOU3BOACTBA aMMHaKa, CEPHOU
KHCJIOTBI, MeTaHoJda). [IpOMBINUIEHHBIE CIOCOOBI MOJMYYCHHS METAJUIOB M CIDIABOB. XWMHYECKOE 3arpsi3HCHHE
OKpY’KaIOMIeH Cpebl U ero MmocieACcTBUA. Poik XumMun B 00eCTIeYeHIH SHEPreTHIECKOH 0e30MacHOCTH.

Xumust U 3710poBbe desdoBeka. JlexapcTBeHHble cpencTBa. IlpaBmia HMCHONB30BaHMS JIEKAPCTBEHHBIX
npenapaToB. Ponb XUMUM B pa3BUTUH MEAULIMHBIL.

XuMUsT TWIN: OCHOBHBIE KOMITOHEHTHI, NHIIEBBIC J00aBku. Poimp XuMun B 00eCHCUEHHH ITHIIECBOM
6e30MacHOCTH.

Kocmernueckne u mapdromepHble cpeacTBa. beitoBas xumus. IlpaBuna 0e301acHOTO HCIIOJIB30BaHUS
mpenapaToB OBITOBOW XMMUH B IIOBCETHEBHOM KU3HMU.

XuUMHUS B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

XuMus B ceIbCKOM X03sicTBe. OpraHnyecKkrue U MUHEpAIbHbIE YIOOpSHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTE€pHUalibl, KPaCKH, CTEKIIO, Kepamuka. Marepuanbl Ui 3J€KTPOHUKH.
HanoTexnonoruu.

Pacuérhble 3agaun.

Pacuérer: Maccel BemiecTBa Wi 00BbEMA ra3oB MO W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIHM O0BEMY
OJTHOTO M3 YYaCTBYIOUINX B PEAKIIMU BEIIECTB, Macchl (00bEMa, KOIMYIECTBA BEIIECTBA) MPOAYKTOB PEAKIHH, SCIH
OJIHO M3 BENIECTB MMEET IpUMecH, Macchl (00bEMa, KONWYECTBA BEIIECTBA) MPOAYKTA PEAKLUHU, €CIH OIHO U3
BEILIECTB JIaHO B BUJE pacTBOpa C OMpPEAEIEHHONW MacCOBOH J10Jiell pacTBOPEHHOrO BElIECTBA, MAacCCOBOW JOJIU U
MOJIAPHOW KOHUEHTPALMH BEIIECTBA B PACTBOPE, O BBIX0J1a IPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanmzanusi MeXNpenIMeTHbIX CBsA3ed NpU H3y4eHUHM OOlIed M HeopraHudeckod xumuu B 11 kiacce
OCYILIECTBIIIETCS Yepe3 UCIIONb30BaHME KaK OOIIMX SCTeCTBEHHO-HAYYHBIX IMOHATUH, TaK W MOHSATHHA, IPUHATHIX B
OTIEJIbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIC TOHATHS: SIBJICHWE, HAYYHBIA (aKT, THIOTE3a, TEOpHs, 3aKOH, aHalu3,
CHHTE3, KTacCUpHKAIHA, TEPUOIMIHOCTH, HAOII0AeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOIEIIh, MOJICIINPOBAHHE.

O®usmuka: Marepus, MHUKPOMHpP, MAKpOMHpP, aTOM, O3JEKTPOH, HPOTOH, HEWTPOH, HOH, H30TOIBI,
PannoaKTUBHOCTB, MOJIEKYJIA, JHEPTETHICCKUIA YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBa,
WJeabHBIN ra3, GU3NIECKUE BETMUUHBI, €IMHUIIBI H3MEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

Buonorus: knerka, opraHm3M, 3KocHcTeMa, Ouocdepa, MeTabONINM3M, Makpo- M MHUKPOIJIEMEHTHI, OEJKH,
JKHUPBI, YIIIEBOABI, HYKJIEHHOBBIE KHCIOTHI, ()EpPMEHTHI, TOPMOHBI, KPYTOBOPOT BEILIECTB W IIOTOK DHEPrHU B
HKOCHCTEMAX.

I'eorpadus: MuUHEpaIbl, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBIIIIEHHOCTD, MeTaJLTyprs, CTPOUTENIBEHBIE MaTepHaisl,
CEJIBbCKOXO03SICTBEHHOE IMPOU3BOJCTBO, IMHIICBAA MPOMBIIIIICHHOCTD, (bapMaHeBTI/I‘[eCKaf{ IIPOMBIIIJICHHOCTD,
IMPOMU3BOJICTBO KOCMETHUYECKHUX IIpE€naparoB, IMPOU3BOACTBO KOHCTPYKHHMOHHBIX MAaTCpUaJIOB, JJICKTPOHHAA
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XMMHWW HA VYIJIYBJIEHHOM
YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHUA

JIMIYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHH C CHCTEMHO-ICITEILHOCTHBIM TTOAXO0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS
npeaMera «XUMUsS» Ha YPOBHE CPETHETO 00Iero 00pa30BaHMUs BEIIEICHBI CICTYIONINE COCTABIAIONNE: OCO3HAHNE
00yYarOIUMHUCS POCCHIMCKOM T'PaKTAHCKONH HMJCHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BHUTHIO, CAMOCTOSITCIBHOCTH U
CaMOOTIPENICIICHUIO; HAJIWYMEe MOTHBAIIMM K OOYYCHHIO; TOTOBHOCTh M CIIOCOOHOCTH  OOYYarolIuXxcs
PYKOBOJICTBOBAThCSI TPHHATHIMA B OOIIECTBE INpaBMJIaMH M HOPMAaMH [OBECHHS;, HAIMYHE MPaBOCO3HAHWS,
9KOJIOTUIECKOH KYNIbTYPHl; CHOCOOHOCTH CTABUTD SN U CTPOUTH )KM3HEHHBIE TUTAHBI.

JIMYHOCTHBIC pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPaXaT CPOPMHUPOBAHHOCTH OIBITA
MO3HABATENIFHOW M TPAKTHYECKON MEeATENFHOCTH OOydalolMXcs B TMpoIlecce peann3anuu 00pa3oBaTeNbHON
JIESITeTHbHOCTH.

JIu4HOCTHBIE pE3yNbTaThl OCBOGHHS HpeaMera «XHMHUS» OTpa)¥alT CcHOPMHPOBAHHOCTH OIBITA
MO3HABATEILHOW W MPAKTHYCCKOW JIEATCILHOCTH OOYYAIOIIMXCS B MPOIECCe pealn3aldi 00pa3oBaTesIbHOU
NESTeTHHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:k1aHCcKOro BOCIMTAHUS

OCO3HaHMs OOYYAIOIIMMHKCS CBOMX KOHCTHTYLIMOHHBIX INpaB W O0OsS3aHHOCTEH, YBaKEHUS K 3aKOHY U
TIPaBOTIOPSIKY;

MPECTaBJICHUS O CONUATBHBIX HOpMaX M MPaBHIIaX MEKIHIHOCTHBIX OTHOIICHHH B KOJUICKTHBCE;

TOTOBHOCTH K COBMECTHOIl TBOPUECKOM [EATENBHOCTH IPU CO3MAaHUM YYEOHBIX IPOEKTOB, DPELICHUU
y‘-IC6HI)IX 1 MMO3HABATCJIbHBIX 3aJia4, BBITOJIHECHUN XUMHWYCCKUX OKCIIEPUMCHTOB,

CHOCOOHOCTH TOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTHI APYTHX TIPH aHAaIH3e
Ppa3JIMYHbIX BUI0B yqe6H0171 JACATCIIbHOCTH,

2) IaTPHOTHYECKOT0 BOCIIMTAHUS:

[EHHOCTHOTO OTHOIICHHS K HCTOPHICCKOMY ¥ HAYIHOMY HACIICAHIO OTCYECTBCHHON XUMUM;

YBa)KEHUs K IPOIECCY TBOPUYECTBA B OOJACTH TEOPHH M MPAKTUICCKOTO MPHIOKCHUS XUMHH, OCO3HAHUS
TOTO, YTO JaHHBIC HAYKHU €CTb PE3YJIbTAT NJIUTCIIbHBIX Ha6J'IIOI[eHHI>i, KPOMNOTJIMBBIX 3KCIEPUMCHTAJIBHBIX ITOUCKOB,
MOCTOSIHHOTO TPYy/la YYEHBIX U MPAKTHUKOB,

WHTEpeca M MO3HABATEIFHBIX MOTHBOB B ITONYYCHHUH ¥ MOCICIYIONIEM aHaIN3e HH)OPMAIHMHA O TEPEIOBBIX
JIOCTUKEHUSAX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCITHTAHMUS:

HPaBCTBEHHOTO CO3HAHMUS, 3THIECKOTO ITOBEICHIS,

CHOCO6HOCTI/I OIICHMBATh CUTYyallMU, CBA3AHHLIC C XUMUYCCKHUMHU ABJICHUAMHU, U IPUHHUMATbL OCO3HAHHBLIC
peuICHUsA, OpUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U LICHHOCTH,

TOTOBHOCTH OIICHWBATh CBOE MOBEJCHHWE W IOCTYNKH CBOUX TOBAPHINCH C IO3WIMA HPABCTBEHHBIX H
MPaBOBBIX HOPM H C YYETOM OCO3HAHHS MOCIIEICTBHIA TIOCTYITKOB;

4) opMHUpOBaHHS KYJbTYPbI 310POBbS:

MOHUMAaHHA IEHHOCTEH 340poBOro u Oe3omacHOro oOpas3a JKU3HH, HEOOXOIUMOCTH OTBETCTBECHHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3HUYECKOMY U IICHXHYECKOMY 3I0POBBIO;

coOmoieHns MpaBuil 0€30macHOro 0OpamIeHns ¢ BEIIeCTBAaMH B OBITY, TOBCEIHEBHOM JKHU3HU, B TPYHAOBOU
JIESITEIbHOCTH;

MOHUMAaHHUS [ICHHOCTH TPaBWI HHIUBUIYATHFHOTO W KOJUICKTHBHOTO OE30MACHOTO IMOBEACHUS B CUTYAIHSX,
YIPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMA IIOCHEICTBUA M HENPUATHS BPEAHBIX NPUBBIUEK (YHOTpeOJEHUS aaKoroiisi, HAapKOTHKOB,
KypeHus);

5) TPyA0BOr0 BOCIIMTAHMSA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEIOBATENbCKON AEATEIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX ACATEIHHOCTH;

YCTaHOBKH Ha aKTHBHOE YJYaCTHC B PCHICHUU MPAKTUYCCKHUX 3a7a4 CONMAIBLHON HANPABICHHOCTH (B paMKax
CBOETO KJ1acca, IIKOJIBI);

MHTEpeca K MPAKTHIECKOMY H3YUCHHUIO Mpodeccuii pa3aimdHOro posia, B TOM YHCIIE Ha OCHOBE NMPUMEHEHHS
MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHUsI K TPYAY, JIOASIM TPYIla U Pe3yIbTaTaM TPYAOBOU AESTEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIbHON TPacKTOPUH oOpazoBaHuWs, Oymymied mpodeccun u
peanu3anyuy COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMMH,
MHTEPECOB M OTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rHY€eCKOT0 BOCIIUTAHMS:

9KOJIOTMYECKH LEJIECO00PA3HOTO OTHOMICHHS K IIPHPOE KaK HCTOYHHUKY CYIIECTBOBAHUS KI3HN Ha 3eMIIC;

MOHMMAaHHS TJIO0ANBHOTO XapaKTepa SKOJOTHYECKHX MpoOJIeM, BIUSHUS SKOHOMHYECKHX IPOIECCOB Ha
COCTOSIHUE IPUPOJHOMN U COLUATIBHOM CpEbl;

OCO3HaHHS HEOOXOJVMOCTH HCIONB30BAHUS JOCTIDKCHUH XUMHHU ISl PEIICHHs BOIPOCOB PALMOHAIBHOTO
MPHUPOAONOIb30BAHUS;

AKTUBHOTO HENpUATHS ACHCTBUIl, NPUHOCAIIUX BpeJ OKpYyXKalolled MNpHpOJHOH cpene, yMEHUs
MPOTHO3UPOBATh HEOJIATONPUATHBIE SKOJOIMYECKUE MOCIEACTBHS IPEAIPHHUMAEMbBIX JIEHCTBHH M NPEIOTBpAILaTh
UX;

HaJIM4Ms Pa3BUTOTO 3KOJOTMYECKOTO MBINIICHHS, 3KOJOTMYECKONH KyJIbTYpHI, OINBITAa JAEATEIbHOCTH
JKOJOTHYECKOM HalnpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATHLCA HMHU B HOSHaBaTeJ'IbHOﬁ, KOMMyHHKaTHBHOﬁ u
COIMAIBHON TPAKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTHBHO IIPOTHUBOCTOSITH HICOJIOTHH XeMo(oOum;

7) LEHHOCTH HAYYHOI'0 O3HAHMA:

MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOW IPAKTHKH;

MOHMMAaHHMS CIEIU(HUKN XUMHUHX KaK HayKH, OCO3HAaHHA e€ poiH B (POPMHUPOBAHNH PAllMOHAIBHOTO HAYYHOTO
MBIIIIEHUS, CO3JJaHUH LIEJIOCTHOTO TPEACTABICHHA 00 OKPY)KAIOIEeM MUpPE KaK O €AMHCTBE IPHPOIBI M YEJIOBEKa, B
MO3HAHUU NIPUPOTHBIX 3aKOHOMEPHOCTEH U pEeIIeHnH NPoOieM COXpaHEHHs IPUPOTHOTO PaBHOBECHS;

yOeKAEHHOCTH B 0CO0O0H 3HAYMMOCTH XMMHUH JJIsI COBPEMEHHOH IMBMIIM3AlMU: B €€ T'yMaHHCTHYECKOil
HaNpaBICHHOCTH M Ba)KHOM pPOJM B CO3MaHMM HOBOW 0a3bl MaTepHAIbHOW KyJIbTYpHI, B PEIICHHH II00AIBHBIX
npobieM YCTOWYMBOTO pPa3BUTHSA UEJIOBEUYECTBA — CBHIPHEBOM, IHEPTeTHUECKOW, MHUINEBONl M HSKOJIOTHYECKOH
0e301acHOCTH, B Pa3BUTUU MEAUIMHBI, 00ECIIEUeHHH YCIIOBUH YCIIEIIHOTO TPyJa W JKOJIOTHYECKH KOM(pOPTHOMN
JKU3HU KayKI0TO YeHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: IOHUMAHHS CYIIHOCTH METOJOB IO3HAHUS, HCIOIb3YEMBIX B
€CTCCTBCHHBIX HayKaXx, CIIOCOOHOCTH HCITOIb30BaTh MOJIy4YacMbI€ 3HAHUA JI aHaliu3a U O6'I>$ICH6HI/I$[ SIBIICHUM
OKPYXAIOIIET0 MUPa W MPOUCXOANINX B HEM MU3MEHEHHM, YMEHHUS JellaTh 00OCHOBAHHBIEC 3aKJIIOUEHHUsST HA OCHOBE
Hay4YHBIX (P)aKTOB M MMEIOIIUXCS JAHHBIX C LEIbIO MOJIY4YEHHsI JOCTOBEPHBIX BEIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENIFHO HCIOJNB30BaTh XUMHUYECKHE 3HAHUS JUIS pEUIeHHs NpoOjeM B pealbHBIX
JKU3HCHHBIX CUTYyalluAX;

UHTepeca K 03HAHUIO, HCCIIEA0BATEIbCKON IEATEBHOCTHY;

TOTOBHOCTH M CTIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U caMO00OPa30BaHHIO, K AKTUBHOMY ITOJTyIEHHIO
HOBBIX 3HaHUH M0 XUMHUHU B COOTBETCTBUM C )KU3HEHHBIMU HOTpe6HOCT${MI/I;

MHTEpeca K 0COOCHHOCTSM TPy/a B Pa3iIMUYHbIX cepax MpodecCHOHAIEHOMN JIeSTEeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MerTamnpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MPOTPAMMBI [0 XUMHH Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus
BKITIOYAIOT:

3HAYMMBIE U (DOPMHPOBAHUS MHPOBO33PEHHS OOYUAFONIMXCS MEXIUCIUILUTMHAPHBIE (MEXIIPEIMETHBIC)
oOIIIeHAYYHBIC TOHATHUS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHeNU(UKY METOIOB IO3HAHWUS,
WCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, SHEPrus, SBJIECHUE, MPOLECC, CUCTEMa, HAy4YHBIH
(hakT, TPUHIMWI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIIeJOBaHHE, HAOIIOJCHNE, W3MEpEHHe,
JKCIICPUMEHT U JIPYTHE);

VHHBEpCalbHbIe  y4eOHBIE  JeicTBUS  (IMO3HABATEIbHBIC,  KOMMYHHKATHBHBIC,  PETYISATHBHEIC),
obecneunBaromue GpopMrupoBaHue HyHKIHOHAIBHON TPaMOTHOCTH M COLMAIIEHOW KOMITETEHIINN 00YJarONIIXCS;

CHOCOOHOCTh 00YYArOIMKXCS MCIIOJIF30BaTh OCBOCHHBIE MEKANCIIUILTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS
W YHUBEpCAJIbHBIC YYCOHbBIC ICHCTBHS B TIO3HABATECIHLHON M COIMAILHOM MPAKTHKE.

MertanpeaMeTHbIE PE3yIbTAaThl OTPAXKAIOT OBIIAJACHHEC YHHUBEPCAIBHBIMH YY€OHBIMHU IT03HABATEIHHBIMH,
KOMMYHHMKaTUBHBIMU U PErYJIATUBHBIMU JEHCTBUSIMMU.

Ilo3naBaTebHBIC YHHUBEpPCATIbHBIE y4eOHbIE 1eliCTBUSA
1) 6a30BbIe JJOrHYeCKHE EHCTBUS:
CaMOCTOATENBHO (POPMYJINPOBATH U AKTYyaIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



OTIPEETATh LEIH ACATEILHOCTH, 3aJaBasi IapaMeTPhl U KPUTEPHN UX HOCTHXKEHHS, COOTHOCHUTD PE3yIbTaThl
JEATEIBHOCTHU C IIOCTABICHHBIMH LIEISIMH;

UCIIOJIB30BaTh MIPU OCBOCHUU 3HAHUI MPUEMBI JIOTHUECKOT0 MBIIIICHUS: BBIIEIATh XapaKTepHble NPU3HAKI
NOHATUH ¥ YCTaHAaBIMBATh WX B3aUMOCBS3b, MHCIOJB30BaTh COOTBETCTBYIOIIME WOHITUS Al OOBSCHEHHS
OTAETBHBIX (hAaKTOB M SIBICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHH VIS KIACCH(UKALNH BEIIECTB M XMMUUECKHIX PEaAKIHH;

yCTaHaBIMBaTh IPUUNHHO-CIIEICTBEHHBIE CBA3U MEXKIY U3y4aeMbIMU SBICHUSAMU;

CTPOUTH JIOTHYECKHE pacCykAeHHWs (MHIYKTHBHBIC, JACAYKTHBHBIC, 110 AaHAJIOTHH), BBIIBITH
3aKOHOMEPHOCTH U POTHBOPEUHS B PACCMAaTPHBAEMBIX SIBICHUAX, ()OPMYIHPOBATH BHIBOJBI M 3aKITIOUCHUS;

OPUMEHATh B IIpOLecCe MO3HAHMUA UCIOJNb3yeMble B XHMHMH CHMBOJMYECKHE (3HAKOBBIE) MOJENH,
npeoOpa3oBbIBaTh MOJICNIBHBIE MPEACTABICHNS — XMMHUYECKHH 3HAK (CMMBOJI) 3JEMEHTa, XMMHUUYecKas (opmyIa,
YpaBHEHHE XMMHYECKOH PEaKIK — IIPU PEIICHUN YYEOHBIX MTO3HABATEIbHBIX M MPAKTUYECKUX 3a/ad, MPUMECHATH
Ha3BaHHbIC MOJIENbHBIC MPEJCTABICHUSA JUI BBIABICHUS XapaKTepHBIX INPU3HAKOB H3y4aeMbIX BEIIECTB U
XMMHUYECKHUX PEaKIIMH.

2) 6a30BbIe HCCIEI0BATEIBLCKUE AeHCTBHS:

BJIaZIeTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHHS BEIIECTB M XUMHUIECCKUX PEaKIHi;

(dopMmynupoBaTh LENW M 3aJaud  HMCCIICJOBAHUS, WCIOJIB30BaTh IIOCTABJICHHBIE W CaMOCTOSTEIBHO
c(hOpMyIHPOBaHHBIE BONPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI Al (DOPMHPOBAHMS THIIOTE3BI IO
MPOBEPKE NPaBUIBHOCTH BBICKAa3bIBAEMBIX CY>KICHUH;

BIAJeTh HABBIKAMHM CaMOCTOSATENIBHOTO IUTAHUPOBAaHMA M MPOBENEHHUS YYEHHYECKUX SKCIECPHMEHTOB,
COBEpLICHCTBOBATh yMEHMsl HAOJIONATh 3a XOJOM IIPOILECCa, CaMOCTOSATENLHO MPOTHO3UPOBATH €ro pe3ysbTarT,
(opmynupoBaTh 000OIICHNS M BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIEIOBAHMS, COCTaBIISATH
000CHOBaHHBIIN OTYET O MPOJIETAHHON padoTe;

nproOpeTaTh ONBIT YICHUIECKON HCCIIeI0BATeIbCKON 1 MPOEKTHON NEesITeIbHOCTH, IPOSIBIATE CTIOCOOHOCTh
¥ TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOMCKY METOZOB PEIICHHS MPAaKTHYECKUX 3a7ad, MPUMEHEHHIO Pa3IMIHBIX
METOJIOB TIO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OPHEHTHUPOBATHCA B PA3IMYHBIX UCTOUHMKAX MHPOPMALUH (HAYYHO-TIOMYJISIpHAs JTUTEpaTypa XUMHIECKOTO
COJIeprKaHusl, CIpaBOYHbIE IMOcoOMs, pecypchl MHTepHeTa), aHannM3upoBaTh MH(YOPMALMIO Pa3INYHBIX BUIOB
(hopM mpeacTaBIeHNs, KPUTUIECKHA OLIEHUBATh €€ JOCTOBEPHOCTh U HEIIPOTHBOPEUHBOCTD;

(dbopMynUpoBaTh 3anpockl W INPUMEHSATh pa3jIMuHbIE METOJAbl NpPU TMOHMCKE M OTOOpe HH(pOpMAaIHH,
HEoOX0MMOH 1Is BBITIOJIHEHNUS YUeOHBIX 33/1a4 OIIPEAEIEHHOTO THIIA;

NpUOOpeTaTh OIBIT HCIOJIB30BAHUS HH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH M Pa3IMYHBIX
MIOUCKOBBIX CHCTEM;

CaMOCTOATENLHO BBIOMpaTh ONTHMAalbHYIO (OpMy IpeicTaBlieHHs HHGpopMaruu (CXxembl, Tpaduky,
JMarpaMMBl, TaOJIHIBI, PUCYHKHU H IPYTHE);

WCIIONIB30BaTh HAYYHBIH S3BIK B KAaUECTBE CPEJCTBA MPHU paboTe ¢ XMMUYECKOW WHpOopManneil: IpUMEHITh
MEXIIpeaMeTHBIE ((pU3HUecKie U MaTeMaTHIEeCKHe) 3HAKM U CHMBOJIBL, (hOpMyJIBI, a00peBHaTypsl, HOMEHKIATYPY;

HCIO0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATTIAAHOCTU.

KoMMyHuKaTHBHBIC yHHBepcaJIbHbIC y4eOHbIC JeiiCTBHA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI B X0 TUAIOTa W/WITN TUCKYCCHH, BRICKA3bIBATh UJICH,
(hopMyIHPOBATH CBOU MPEATIOKECHUS OTHOCUTEIIHFHO BBHITIOTHECHUS IPEJIOKCHHON 3a1a4u;

BBICTYIIATh C NPE3CHTAlMEN pe3yJbTaTOB IMO3HABATEIBHON NEATENBHOCTH, MOJYYEHHBIX CaMOCTOSITEIBHO
WA COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJHEHUM XHMHYECKOTO JSKCIEPUMEHTa, MPAaKTHIECKOH paboThl 1O
WCCIICIOBAaHUIO CBOWCTB M3YYa€MBIX BEUIECTB, pealu3alii y4eOHOTO MPOEKTa, W (OPMYIHPOBATH BBIBOIBI IO
pe3ynabTaTaM MPOBEACHHBIX HCCIICOBAHUA MyTEM COTJIACOBAHMs IMMO3MIMHA B XOJ¢ OOCYKICHUS M OOMecHa
MHECHHSMH.



PeryisiTuBHbIE YHHBepcaJbHbIE YUeOHbIE [1eficTBUA:

CaMOCTOSATEJIBHO TUIAHUPOBATH U OCYIICCTBIIATH CBOIO ITIO3HABATEIIBHYIO NE€ATEIIBHOCTD, OTIPEACIISAA et e u
3aga4ur, KOHTPOJUPOBATH U MO MEpPC H€O6XO,HI/IMOCTI/I KOPPEKTUPOBATH npeanaraeMHﬁ AJITOPUTM nehcTBUI nopu
BBITIOJIHCHHU U y‘-IeGHI)IX U HCCICOAO0BATCIILCKUX 3ajJa4, BI:I6I/IpaTI) Hanboee 3(1)(1)6KTI/IBHI)IIZ croco6 ux peuicHus ¢
y‘-IéTOM TIOJTYYC€HHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHICCKHUX peaKknuiax;

OCYIIECTBIISITH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATHI

[IpeameTHBIE pe3yabTaThl OCBOSHMS MPOrPaMMBbl IO XUMUU Ha YIiyOJEHHOM YpPOBHE Ha YPOBHE CPEIHEro
o01ero o6pa3oBaHus BKIIOYAIOT crielu(uuecKre s yueOHOro mpeaMera «XUMHs» HaydHble 3HaHHS, YMEHUS U
CIOCOOBI AEHCTBHI IO OCBOCHUIO, MHTEPIPETALNH U TPE0OPA30BAHUIO 3HAHUHN, BUIBI JEATEIFHOCTH 110 MTOIYICHHIO
HOBOTO 3HAaHMSA W NMPUMEHCHHIO 3HAHWH B PA3MMYHBIX yYEOHBIX CHUTYalUsIX, a TAKXKE B PCANbHBIX >KU3HEHHBIX
CUTyallusX, CBA3AHHBIX C XMMHeH. B mporpamme mo XMMHMH HpeAMETHBIC PE3yJIbTaThl MPEACTaBICHBI MO IoJaM
U3y9ICHUSL.

10 KJIACC

[TpenmMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHsD» OTPaXKaroT:

c(OpPMUPOBAHHOCTH NPEICTABICHUNA: O MECTE ¥ 3HAUEHUN OPTraHUYECKOH XMMHH B CHCTEME €CTECTBEHHBIX
HayK W e€¢ pomu B OOECHEYCHHWH YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA B PEUICHUH INPOOJIEM 3KOJOTHYECKOH,
OHEPreTUUECKONH M MNHIIeBOH OEe30MacHOCTH, B Pa3BUTUM MEJAWIMHBI, CO3/aHMHM HOBBIX MaTepUalioB, HOBBIX
MCTOYHHMKOB JHEPTHH, B 00ECIICUEHNH PALlIOHAIBHOTO MPUPOAOIOIIB30BaHHs, B ()OPMUPOBAHUM MHPOBO33PEHHUS U
00IIeH KyJIbTYpBI YEJIOBEKa, a TAKKE SKOJIOTMYECKH 00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 30POBBIO U IPHUPOJHOM
cpexe;

BJIaJICHUE CUCTEMOI XUMHUYECKUX 3HAHU, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE TOHATHI — XUMHUYECKHUI
9JIEMEHT, aTOM, SAPO M JIEKTPOHHAs 000JoYKa atoma, S-, P-, d-aTOMHBIC OpOHMTAJM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aTOMa, TMOpUAM3alMs aTOMHBIX OpOuTasnel, MOH, MOJICKYJa, BAJIEHTHOCTb, JIEKTPOOTPHLATEIbHOCTD,
CTENeHb OKHUCJICHHUS, XUMHYECKasi CBs3b, MOJIb, MOJSIpHAs Macca, MOJSIPHBIA O00BEM, YIJIEPOJAHBIH CKeleT,
(hyHKIMOHATBHASA TPYIIA, paAUKal, CTPYKTypHBIE GOpMYIIBI (pa3BEPHYTHIE, COKPALIEHHBIE, CKEJICTHBIE), H30MEPHS
CTPYKTYpHAsi M TPOCTPAHCTBEHHas (r€OMETpHYEcKas, ONTHYECKasl), N30MEpPbl, TOMOJIOTHYECKHUI DS, TOMOJIOTH,
YIIIEBOJOPOABI, KHUCIOPOJ- U a30TCOAEpIKAIe OpPraHMYeCKHe COSJUHEHHS, MOHOMEp, IHONUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJMHEHUs; TeOPHH, 3aKOHbI (mepuoaudeckuit 3akon /. 1. Menneneesa, Teopus
CTPOEHHMsI OpraHnveckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB, 3aKOH COXPAaHEHHUS U
NPEBPAICHUsT JHEPTUM TPH XUMHYECKMX pEaKIHAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHMH S3BIK XHMUH,
MHPOBO33pEHUECKHE 3HAHMS, JIe)KAIIUe B OCHOBE MOHUMAaHHS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHHI;
MPE/ICTABIICHUS O MEXaHU3MaX XMMUYECKHX PeakIHi, TEPMOIUHAMHYECKUX U KHHETHYECKHUX 3aKOHOMEPHOCTSIX MX
MPOTEKaHuUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIT aTOMOB B MOJIEKYJIaX (MHIYKTHBHBIH U Me30MepHBIH 3 deKTsl,
opuentantel | u |l poma); daxromormdeckne CBEAEHHS O CBONCTBAX, COCTaBe, IMOJyYCHHH H O€30macHOM
UCIIONIb30BAaHUN BR)KHEWIINX OPraHMYEeCKHX BEIIECTB B OBITY W IPAKTHYECKOW AEATEIHHOCTH YellOBeKa, OOIIMX
HaY4YHBIX IPUHIUIIAX XUMHYECKOTO ITPOU3BO/ICTBA (HA MPUMEPE MPOM3BOACTBA METAHOIIA, ITEpepaboTKu HePTH);

c(OPMUPOBAHHOCTh YMEHHIA: BBISIBIISITH XapaKTepHbIE MPU3HAKH MOHSITHI, YCTaHABIMBATh WX B3aHMOCBS3b,
UCIIONIb30BaTh COOTBETCTBYIOLIME TIOHATHS IPHU ONHCAHMM COCTaBa, CTPOSHHMS U CBOMCTB OpPraHUYECKHX
COEJIMHCHUH;

c(OPMHUPOBAHHOCTh YMEHHI:

UCIIONIb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTBHIX,
COKpaIIEHHBIX M CKEJIETHBIX) (OPMYIT OPraHUIECKNX BEIECTB;

COCTaBJIATh ypPaBHEHMs XMMHUYCCKMX pEakIMd W  PacKpblBaTh MX CYIIHOCTb: OKHCIHMTEIIBHO-
BOCCTaHOBHUTEJIBHBIX PEaKIMii IIOCPEICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajiaHca 3TUX PeaKIUid, peakinii HOHHOTO
oOMeHa ITyTéM COCTABJICHUSI UX TOJHBIX ¥ COKPALIEHHBIX HOHHBIX YPaBHEHHH;

W3rOTABJIMBATh MOJIETM MOJIEKYJ OpPraHMYeCKMX BELIECTB JUIi WUIIOCTPAUMU HMX XHMHYECKOTO H
NPOCTPAaHCTBEHHOI'O CTPOCHUS;

cOpPMUPOBAHHOCT YMEHHH: YCTAHABIUBATh NPUHAMJICKHOCTD W3YyICHHBIX OPTaHMYECKUX BEIECTB MO HX
COCTaBY M CTPOCHHUIO K ONpENEIEHHOMY KJaccy/TpyINIe COSAWHEHUH, JaBaTh UM Ha3BaHUS MO CUCTEMAaTHYECKOM
HomeHkiarype (IUPAC) u npuBoaMTh TpHBHAIBHBIE HAa3BaHWS ISl OTACNBHBIX IPEACTaBHTENCH OpraHHMYECKUX
BEIECTB (3THIICH, AllETHIICH, TONYOJI, TIHLEPHH, STHICHIINKOb, (peHom, (hopManbiaerny, alueTanbIerny, aleToH,



MypaBbHHAS KUCIIOTA, YKCyCHasl KUCIIOTa, CTEAPHMHOBAS, OJICMHOBAS, MAIbMUTHHOBAS KHCJIOTHI, TJIHIUH, alaHUH,
ManbTo3a, (PYKTO3a, AHWIMH, TUBUHILI, H30TPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

c(OPMHUPOBAHHOCTh YMCHHS OINPEICIIATh BHJI XUMHUYCCKOW CBSI3M B OpPraHUYECKUX COCTUHCHUAX
(KoBaJIeHTHAsl U MIOHHAS CBSI3b, G- U M-CB3b, BOJAOPOIHAS CBSI3b);

c(OPMHUPOBAHHOCTh yYMEHUS NPUMEHSITH IOJIOKCHHUS TEOPHUH CTPOSHUSI OpPraHMYecKuX BemecTB A. M.
Bytnepoa st 00bsICHEHHS 3aBHCHMOCTH CBOICTB BEIIECTB OT HX COCTABa M CTPOCHUS;

c(hOPMHUPOBAHHOCTh YMCHUN XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PH3MUCCKUE U XUMHUYCCKHE CBOWCTBA
TUOWYHBIX TPEICTaBUTENICH pa3IMYHBIX KIACCOB OPTaHWYECKUX BEIMICCTB: AKaHOB, ITHMKIOANKAHOB, AJKEHOB,
ANKAaTUCHOB, AJIKHHOB, apOMAaTHYECKHUX YTIICBOJOPOIOB, CIIHPTOB, ajbACTHIOB, KETOHOB, KapOOHOBBIX KHCIIOT,
MPOCTHIX U CIIOKHBIX 3(HUPOB, KHUPOB, HUTPOCOCTUHCHUN U AMUHOB, aMUHOKHUCIIOT, OCIIKOB, YIIICBOJOB (MOHO-, TU-
U TIOJMCAXapHJOB), HUIIOCTPUPOBATh TCHETHYCCKYIO CBSA3b MEXKIY HUMH YpPaBHCHHSIMHU COOTBETCTBYIOIIMX
XUMHYECKHIX PEaKIIi C HCIIOIB30BAHUEM CTPYKTYPHBIX (hOpMyI;

c(OPMHUPOBAHHOCTh YMCHHS TMOATBEPKIATh Ha KOHKPCTHBIX MPHMEPax XapakTep 3aBHCUMOCTH
PEaKLMOHHON CIIOCOOHOCTH OPraHUYECKMX COCAMHEHMI OT KPaTHOCTH U THIA KOBAJEHTHOW CBsI3H (G- U T-CBSI3N),
B3aMMHOTO BIIMSHUS aTOMOB ¥ TPYIIIT aTOMOB B MOJICKYJIaX;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BATh WCTOYHHUKH YTICBOIOPOIHOTO CHIPbS (HE(TH, MPHUPOTHBII
ras, yrojib), Clioco0bI €ro nepepadoTKH U MPAKTUIECKOE MPUMEHEHHE POTYKTOB IepepaboTKy;

c(OPMHUPOBAHHOCTh BIAJCHUSA CHCTEMOW 3HAHWH O €CTECTBEHHO-HAyYHBIX METOIaX IIO3HAHHUS —
HaOJFIOICHUN, U3MEPCHUH, MOJICIIMPOBAHHUH, SKCIICPUMEHTE (pPEabHOM M MBICICHHOM) U YMEHHUS MPUMEHSTH 3TH
3HAHUS,

C(I)OpMI/IpOBaHHOCTI) YMEHUS NPUMCHATH OCHOBHBIC OII€palivn MBICIIUTEIbHON JACATCIBbHOCTH — aHaJIUM3 U
CHHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aINIO, BEIABICHHE MPUIHMHHO-CICICTBCHHBIX CBSI3eH — U M3yYCHHS
CBOWCTB BEIIECTB U XUMHUECKUX PEaKIUii;

C(I)OpMI/IpOBaHHOCTI) yMeHHﬁZ BBISABIISTH B3aUMOCBA3b XUMHUYCCKUX 3HAHUH C IIOHATUAMUA u
MPEICTaBICHASAMHI APYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB Il OoJiee OCO3HAHHOTO IMOHWMAHWS CYIIHOCTH
MaTepHaJIFHOTO €IMHCTBA MHpPA, WCIIONB30BATh CHCTEMHBIC 3HAHHS II0 OPTaHHYSCKOW XUMWH IS OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OPMHUPOBAHHOCTh YMEHHIA: TIPOBOJUTH PACUYETHI 10 XUMHUECKUM (popMysiaM U ypaBHEHUSIM XUMHYECKUX
peakmuid ¢ UCIONB30BaHWEM (HU3WYECKMX BeNWYMH (Macca, OOBEM Ta30B, KOJNUYECTBO BEIIECTBA),
XapaKTePU3YIOIIMX BEIIECTBA C KOJUYCCTBCHHOW CTOPOHBI: PAcuy€Thl MO HAXOXIACHUIO XUMHUYCCKOW (HOPMYJIBI
BCHICCTBA II0 HM3BECTHHBIM MACCOBBIM JOJIIM XUMHYCCKHUX DJJCMCHTOB, HNPOAYKTaM CropaHus, IJIOTHOCTHU
ra3000pa3HBIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUI: NPOTHO3HPOBATH, aHANU3UPOBATh M OICHHUBATH C IMO3UIMNA SKOIOTHIECKOM
6e30MaCHOCTH MOCTIEICTBUS OBITOBOW M IIPOU3BOJCTBEHHOM NEATEILHOCTH YENOBEKa, CBSI3aHHOM C mepepaboTkoin
BEIIECTB, HCIIOJF30BaTh MOJYYCHHBIC 3HAHUS U TMPHHATHS TPAMOTHBIX pEIICHHH mnpoOJeM B CHTYalHsX,
CBSI3aHHBIX C XUMUCIH;

c(hOpMHPOBAHHOCTh YMEHHIA: CAMOCTOSTENHLHO IUTAHUPOBATh M TPOBOJUTH XUMHYECKHH JKCIEPUMEHT
(nonyquHe U U3YYCHUEC CBOIICTB OPraHN4Y€eCKUX BCHICCTB, KaYCCTBCHHBLIC PCAKIHNU YIJICBOAOPOAOB Pa3IMYHBIX
KIACCOB M  KHUCIIOPOJCOJCPKAIMMX OPraHMYECKUX BEIISCTB, pEIICHWE HKCICPUMEHTANBHBIX 3aJa4 o
PACIO3HABAHHWIO OPTaHMYECKUX BEIIECTB) C COONIOJCHHEM MpaBWJI O€30TAaCHOTO OOpallleHus ¢ BElIeCTBAMH H
nabopatopHbiM 000pymOBaHUEM, (HOPMYIHPOBATH II€NIb HCCICNOBAHUS, NPEACTABIATh B pPa3IUIHONW (popme
Pe3yIbTaThI IKCIIEPUMEHTA, AHATU3UPOBATh 4 OICHUBAThH HX IOCTOBEPHOCTH;

c(hOPMHUPOBAHHOCTh YMCHHIA:

coOMIoaaTh MpaBWIa SKOJOTHUYECKH IEIeCO00pPa3HOro TMOBEACHHUS B OBITY M TPYIOBOW JAESITEIHLHOCTH B
LEJISIX COXPAHEHHUsI CBOETO 3J0POBbsI, OKPY>KaoUIeil MPUPOIHON Cpebl U JOCTHXKEHUSI €€ YCTOHYMBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHYECKOT'O ICWCTBUS HA JKUBBIC OPTaHU3MBI OINPEICIEHHBIX OPTaHUYECKHUX
BEILIECTB, MIOHUMAast cMbIci nokazaTess [IIK;

AHAJIU3UPOBATh HCHCC006pa3HOCTB NMPUMEHCHHUA OPraHNMYECKUX BCIICCTB B IPOMBINIJICHHOCTH U B 6BITy C
TOYKH 3PEHHUsI COOTHOLLUEHUS PUCK-TI0JIb3a,;

c(OPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIATH IIEICHANPABICHHBIA TOWUCK XHUMHYECKOH WH(pOpMAalWHd B
Pa3IMYHBIX UCTOYHUKAX (HAydHas W y4eOHO-Hay4Has JIMTepaTypa, CPEACTBA MaccoBOil mHpopmanuu, HTEpHET 1
JIPyTUE), KPUTHYCCKH AHAIM3MPOBATh XHMHYECKYI HWH(POpPMALUIO, IepepadareiBaTh €€ M HCIOIB30BATh B
COOTBETCTBHUH C TIOCTABICHHON y4eOHOI 3a1aueii.

11 KJIACC

IIpenmeTHBIE pe3ynbTaTh OCBOCHHUS Kypca «O0Imas 1 HeopraHuIeckasi XUMISD) OTPaXaroT:



c(hOpMHUPOBAHHOCTH TPEICTABICHHUI: 0 MaTEPHAIHHOM €IUHCTBE MUPa, 3aKOHOMEPHOCTSX M ITO3HABAEMOCTH
SBIICHUHA TPHUPOIBI, O MECTe M 3HAUCHWHM XHMHU B CHCTEME CCTECTBEHHBIX HayK M €€ poim B obecneueHHH
YCTOWYMBOTO Pa3BUTHS, B PEIICHUU INPOOJEM HSKOJOTHYECKOW, SHEPreTHMYeCKOW W THIIEBOW 0e30I1acHOCTH, B
Pa3BUTHUX MEIUIMHBI, CO3JaHUN HOBBIX MaTepUaIoOB, HOBBIX UCTOYHHKOB YHEPTUH, B 00€CIIeYeHUH PalliOHAILHOTO
MPHUPOAONOIF30BaHUs, B (POPMHUPOBAHUN MHPOBO33PCHUS M OOIIEH KyIbTYpHl YENIOBEKa, a TAKXKE HKOJIOTHUECKH
000CHOBaHHOTO OTHOWICHHS K CBOEMY 3IOPOBBIO U IIPUPOTHOM Cpee;

BJIAJICHHE CUCTEMOM XUMHMUYECKHX 3HAHUM, KOTOpask BKIIOUAeT: OCHOBOIMOJIATAIONINE MTOHIATHS — XUMUYECKUI
3JIEMEHT, aTOM, SAPO aToMa, W30TOIbI, DIICKTPOHHAs 000I0YKa aTtoma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE H
BO30Y)XIEHHOE COCTOSIHHS aToMa, THOpHIM3alMs AaTOMHBIX oOpOWTaned, HWOH, MOJEKyla, BaJICHTHOCTD,
9JIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCIEHUS, XMMHYECKas CBsI3b (KOBaJICHTHas, HWOHHAs, MeTajlIndyecKas,
BOJIOPOJIHAs), KpHUCTaJIMYecKass peméTka, XUMHUYECKas peaklus, pacTBOpP, HJIEKTPOJIUTHI, HEIIEKTPOIUTHL,
3JEKTPONUTHYECKAS AUCCOLUALINS, CTENIEHb AUCCOLMALMN, BOAOPOJHBIN OKA3aTeNb, OKUCIUTENb, BOCCTAHOBUTED,
TeIyIOBOH 3(PPeKkT XUMHUYECKOH peakiiH, CKOPOCTh XUMHUYECKOH pEeakliH, XMMHYECKOE PaBHOBECHUE; TEOPHUU H
3aKOHBI (TEOPUs INEKTPOJIUTUYECKON AUCCOLMAINy, nepuoanueckuii 3akoH J[.1. MenaeneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAaHEHUS U NPEBpAILlECHUS SHEPTUU MPU XUMHUYECKUX PEAKLMIX, 3aKOH MOCTOSIHCTBA
cocTaBa  BCIISCTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBONHWYCCKHIH  S3BIK  XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIe B OCHOBE IOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHMYECKHUX SBJICHUH;
COBPEMEHHBIE NPEJCTABICHUS O CTPOCHUHU BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJSIJPHOM W HaIMOJIEKYJISPHOM
YPOBHSIX; MPEICTaBICHUS O MEXaHU3Max XHMHUYECKUX PpEaKUMi, TEPMOJMHAMHUYECKMX W KUHETHUYECKUX
3aKOHOMEPHOCTAX HX MPOTeKaHHsA, O XUMHUYECKOM paBHOBECHM, pacTBOpaX M JUCIEPCHBIX CHCTEMaXx;
(akTONIOTHYECKHE CBEICHUS O CBOICTBAax, COCTaBe, IOJYYCHUH W OE30MaCHOM WCIIOJIb30BaHUH Ba)KHEWIINX
HEOPTaHWMYECKMX BEHICCTB B OBITY M MPAKTHUECKOW MEATETHHOCTH UYEOBEKa, OOIMUX HAYYHBIX MPUHIUIAX
XMMHYECKOTO NMPOU3BO/ICTBA,;

c(hOPMHUPOBAHHOCTh YMCHUH: BBIABJIATh XapaKTCPHbIC MPU3HAKU MMOHATHH, YCTAHABIUBATh X B3aHMMOCBSI3b,
HCIOJIb30BaTh COOTBETCTBYIOIINE NOHATHS MIPU ONUCAHUH HEOPraHMYECKUX BEIIECTB U UX MPEBPALICHUI];

c(OPMHUPOBAHHOCTh YMEHHS UCIIONF30BaTh XHMUYECKYI0 CHMBOIIUKY U COCTaBIICHHUS (HhOPMYI BEHIECTB U
ypaBHEHMI XUMHYECKUX peakuuii, cucremarnueckyro HomeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJICNIbHBIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUS ONPENENATh BAaJCHTHOCTh W CTEIICHb OKUCICHHS XUMHYECKHX 3JIEMEHTOB B
COCMHEHUSIX, BHUJA XHMHUYECKON CBS3M (KOBaJIEHTHAs, HMOHHAs, MeETAJUINYecKas, BOJOPOJHAs), THII
KPUCTAJIIMYECKON PEIIETKU KOHKPETHOT'O BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHHUS OOBSACHITH 3aBUCHMOCTh CBOIMCTB BEIECTB OT BHJA XUMUYECKOH CBSI3U W THUIA
KPHUCTAUTNYECKON PEeMETKH, OOMEHHBIA M JOHOPHO-aKIEITOPHBIA MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOU CBSI3M;

c(OPMHUPOBAHHOCTh YMEHUIL: KIacCU(DUIMPOBATh: HEOPTaHUYECKUE BEIECTBA 110 UX COCTaBY, XMMHUUECKHE
peaKkuy MO Pa3IMYHBIM IMpHU3HAaKaM (YHCIYy M COCTaBy pEarupyroMUX BEHIECTB, TEIUIOBOMY I(PQEKTy peaklu,
W3MEHCHUIO CTETICHEH OKHCIICHHUS DJIEMEHTOB, OOPATHMOCTH, YYACTHIO KAaTalIH3aTopa U APYTHUE); CAMOCTOSATEIEHO
BBIOMpPATh OCHOBAHUS M KPUTEPHH JUIS KIIACCU(PUKAIIUN U3YIaeMbIX BEIIECTB M XUMHUUECKHUX PEaKIIHii;

c(hOpMHPOBAHHOCTh YMEHHUSI PacKphIBaTh CMBICH Tepuoanmdeckoro 3akoHa JI. W. MenneneeBa wu
JIEMOHCTPHPOBATH €TI0 CHCTEMAaTH3UPYIOILYIO, OOBSICHUTENBbHYIO U TPOTHOCTHYECKYIO (DYHKINH;

c(OPMHUPOBAHHOCTh YMEHHMH: XapaKTepPH30BaTh 3JEKTPOHHOE CTPOEHHE AaTOMOB W HOHOB XHMHYECKHX
3J€MEeHTOB mepBoro—uerBéproro nepuogoB I[lepuommueckoit cuctemsl .M. MeHaeneeBa, HCHONB3Yys MOHATHUSA
«QHEPreTUYeCKUe YPOBHU», «IHEPreTHUECKHE IOJAYPOBHU», «S-, P-, d-aTOMHBIE OpOHTANN», «OCHOBHOE U
BO30YK/IEHHOE SHEPTETHYECKUE COCTOSIHUS aTOMa»; OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHX
3JIEMEHTOB U WX COEJIMHEHMM mo nepuoaaMm u rpynnam [lepuoanueckoit cuctemsl J[. 1. MeHneneeBa, BajieHTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS MX JJIEKTPOHHBIX 000JIOUEK;

c(OPMHUPOBAHHOCTh YMCHHIA: XapaKTepPU30BaTh (OMKCHIBAThH) OOIIME XUMHYCCKHE CBOMCTBA BEIICCTB
Pa3NIUYHBIX KJIACCOB, MOATBEPKAAThH CYIIECTBOBAHNE T€HETHIECKOH CBSI3U MEKAY HEOPTaHWIECKIMH BEIIECTBAMH C
TIOMOIIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUIECKUX PEAKITHIN;

c(OPMHUPOBAHHOCTh YMCHHS pPACKPBIBATh CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTCIBHBIX  PEAKIUN
MOCPENICTBOM COCTABJICHHS IJIEKTPOHHOTO OajaHca 3TUX PEeaKIHi; peaknnii HOHHOTO OOMEHa MyTEM COCTaBJICHHUS
WX TIONHBIX M COKPAIIEHHBIX WOHHBIX YPaBHEHH, peaklIWi THIPOJW3a; PEeakIUi KOMIIEKCOOOpa3oBaHWs (Ha
MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aJIIOMUHHUSA);

c(hOPMHUPOBAHHOCTh YMEHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTCKAHUS XMMHUYCCKUX PCAKIMA ¢ YIETOM HX
SHEPreTUUYECKUX XapAKTEPUCTUK, XapaKTEp H3MEHEHHUS CKOPOCTHM XUMHYECKOHW peakUMM B 3aBHUCHUMOCTH OT



pa3nuYHBIX (PAaKTOPOB, a TaKXKe XapaKTep CMEIIEHHS XHUMHYECKOTO pPAaBHOBECHS MO BIMSHHEM BHEIIHUX
Bo3zaeticTBui (mpuHmm Jle Illarense);

c(hOPMHUPOBAHHOCTh YMCHUS XapaKTEPU30BaTh XUMUYCCKUE PCAKIIMH, JICKAIIUE B OCHOBE MPOMBIILICHHOTO
MOJYYCHHUS CCPHOW KHMCIIOTHI, aMMHaKa, OOIINE HAYYHBIC TPUHIIAIBI XUMHYCCKUX POU3BOJICTB; II€JIECO00Pa3HOCTh
MPUMEHECHNS HEOPTaHMIECKHUX BEIIECTB B MPOMBIIIIICHHOCTH U B OBITY C TOYKH 3PEHHS COOTHOIICHUS PUCK-TIOJIH3a;

c(OPMHUPOBAHHOCTh BIIAJCHUS CHCTEMOH 3HAHWH O METOJaX HAyYHOTO IIO3HAHWA SBJICHUH TNPHPOIBI —
HAOJIOICHUE, HW3MEPCHUE, MOJCIUPOBAHUE, OJKCICPUMEHT (pealbHBbI ¥ MBICICHHBIN), WCIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, YMEHUS MPUMEHATh 3TU 3HAHMS IPU SKCHEPHUMEHTAIbHOM HMCCIEAOBAHUU BELIECTB U AJIS
OOBSICHEHNS] XUMHYECKHX SBIICHUH, MMEIONINX MECTO B MNPUPOJE, MPAKTHUCCKOW AEATEIHFHOCTH YeJIOBEKa H B
MOBCETHEBHOM JKU3HH;

c(hOPMHUPOBAHHOCTh YMCHHS BBISBIIATH B3AaUMOCBSI3b XUMUYECKUX 3HAHUH C IOHATUSIMHU U TIPEACTABICHUSIMU
JIPYTHUX €CTeCTBEHHO-HAYYHBIX IIPEIMETOB s 00Jiee OCO3HAHHOTO MMOHUMAHHS MaTepHAIFHOTO €IMHCTBA MHPA;

c(hOPMHUPOBAHHOCTH YMEHUS TIPOBOJNUTE PACUYETHI: C HCIIOIB30BAHUCM TIOHSITHIA «MacCOBasi TOJIs BEIECCTBA B
pacTBOpe» M «MOJISpHAsi KOHIICHTpAIMsA», MAacChl BelIeCTBA WM O0bEMa ra3a MO H3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WiIH O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIHWH BEIISCTB; TEIUIOBOTO A(PQEeKTa PEeaKIHuu;
3HAYEHUsI BOJOPOJHOrO MOKa3aTessd pacTBOPOB KHUCIOT U IIEJOUYEH ¢ M3BECTHOM CTENEHBIO OUCCOLMALMHU; MACCHI
(06béMa, KOIMUECTBA BELIECTBA) NMPOAYKTAa PEaKIMM, €CIIM OJHO M3 MCXOIHBIX BEIIECTB JaHO B BHJAE pacTBOpa C
OTIpeNIeIEHHON MacCOBOW JOJIeH PacTBOPEHHOTO BEIIECTBA FUIM JAaHO B M30BITKE (MMEET MPHMECH); ITOIH BBIXOIA
MPOAYKTA PEaKIHuU; OObEMHBIX OTHOIICHHH T'a30B;

c(hOPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSTEIBHO IUIAHUPOBATh W IMPOBOIUTH XUMHUCCKUH 3KCIICPUMEHT
(mpoBeneHMe peakiMii MOHHOIO OOMEHa, IOATBEP)KICHUE KaueCTBEHHOTO COCTaBa HEOPTaHMYECKHX BEILECTB,
OTIpeNieNIeHHe Cpebl PACTBOPOB BEIIECTB C IMOMOIIBI0 WHAWKATOPOB, M3yUCHHE BIHSHUS Pa3IHYHBIX (aKTOPOB Ha
CKOPOCTh XMMHYECKON PEaKINH, PEIIeHrne dKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMaMm «Metamib» u «HemeTanms») ¢
co0JIroIeHreM MpaBuII 0E3011acHOTO 00pallleHHs ¢ BeLIeCTBaMH M 1abOpaTOpHBIM 000pyI0BaHHEM, HOPMyYIUPOBATH
eNTb MCCIICIOBAHNS, IPEICTABILITE B Pa3IMIHON (OpMe pe3yinbTaThl KCIIEPUMEHTa, aHATM3UPOBATh U OICHUBATH
UX TIOCTOBEPHOCTE;

c(hOPMHPOBAHHOCTh YMEHHIA: COONIOATh MPaBHJA IMOJL30BAHHUS XMMUYECKON MOCYI0H U 1ab0opaTOpHBIM
obopymoBaHueM, oOpalieHus] ¢ BEIIECTBAMH B COOTBETCTBUM C WHCTPYKLHUSMHU IO BBITOJHEHHUIO JTabOpaTOPHBIX
XUMHYECKHUX OIBITOB, 3KOJOTHYECKH IIEJIECOO0Pa3HOTO IOBEACHUS B OBITY M TPYHAOBOW NEATEIHHOCTH B IIEISX
COXpaHEHMsI CBOEro 370pOBbs, OKPYXKalIle NPUPOAHON cpeabl U JOCTHKEHUS €€ YCTOMUMBOrO pa3BUTHS,
0CO3HaBaTh OMACHOCTh TOKCUYECKOTO JIEHCTBUS HA YKMBBIE OPTaHU3MBI OMPE/IEIEHHBIX HEOPTAaHMUECKUX BEIIECTB,
noHumas cmbica nokasarens [1JIK;

c(OPMHUPOBAHHOCTh YMEHHUH: OCYIICCTBIATH IICICHANPABICHHBI TIOMCK XUMHYECKOW HH(pOpMAINHA B
Pa3IMYHBIX UCTOYHHUKAX (HAaydHasl U y4eOHO-HAy4HAs JIMTEPATypa, CPeACTBA MacCoBOil nHpopmanuu, HTepHET U
JpyTHE), KPUTHYCCKH AaHAIM3HPOBAaTh XHMHUYECKYI0 HWH(POpPMANHWIo, TepepadaTeiBaTh €€ W WCIONB30BaTh B
COOTBETCTBHH C TIOCTABICHHOH y4eOHOIT 3a1aueii.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHnoBaHue pa3jenoB U TeM (uudposbie)
KonrposabHbie IIpakTnuyeckue
n/n NMPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazgen 1. TeopeTudeckne 0CHOBBI OPraHM4eCKOH XUMHH
IIpeamer oprannueckoit xumuu. Teopust
11 CTPOCHUS OpPraHUYECKUX coenHeHUH A. M. 8
Byrneposa
HUroro mo paszaeny 8
Pazgen 2. Yraesoaopoasl
21 [IpenenbHbIE YTIEBOIOPOABI — AJKAHBI, 5
' HUKJIOATKAHbI
HemnpenesnbHble yIieBo10pOIbI: alKEHBI,
2.2 P Y P 14 1
QJIKaIMEHbI, AIKHHBI
2.3 ApomaTHYeCcKHe yTIIeBOIOPOIBI (apeHbI) 8
24 [IpuponHbIEe HCTOYHUKH YTIIEBOAOPOJOB U UX 4
' nepepaboTka
25 T"anoreHnpou3BoHbIE YIIIEBOAOPOIOB 4 1
HWroro mo pasaeny 35
Pazgen 3. Kucnopoacoaep:xanue opraHudeckue coenHeHUs
31 Crupter. @enon 11 1
KapOoHubHbIE COeTMHEHNS: alIbICTUABI 1
3.2 keToHbl. KapOoHOBBIE KHCIOTHL. CIIOKHBIE 21 1
3¢upsl. Kupsr
3.3 YrneBoasl 9 1
Hroro no paszneny 41

Pazgen 4. A3orconepikamme oprann4ecKue coeJHHeHns




41 ‘ AmuHBI. AMUHOKHCIIOTHL. bemkn 12
Hroro no pazaeny 12
Pazgen S. BeicokoMoJieKyIIpHbIE COeIMHEHUS

51 ‘ BricOKOMOTNIEKYIIApHBIE COSTNHEHNUS 6
HWroro o pazaeny 6
OBILIEE KOJIMYECTBO YHACOB I10 [IPOTPAMME 102
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NpOrpaMMblI Bcero o0pa3oBaTebHbIE pecypchl
padoThI padoThI
Pasnea 1. Teoperuyeckue 0CHOBbI XMMHMH
Crtpoenue atoMma. [lepuonndeckuit 3aKoH 1
11 Ilepronuyeckas cucTeMa XMMUYECKUX 5
anemenToB J. . Mennaeneera
19 Crpoenue BemecTBa. MHOrooOpasue 7 1
' BEIECTB
13 XUMHUYECKUE PeaKIUn 12 1 3
Hroro mo paznmery 25
Pa3nen 2. Heopranuieckasi XuMust
2.1 Hemeramst 23 1 3
2.2 Mertamisl 15 1
Hroro mo paznmery 38
Paznen 3. Xumus ¥ JKH3Hb
31 Mertoppl TO3HAHUS B XUMUU. XUMUA U 5
' KU3Hb
Hroro mo paznmery 5
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 8







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

KonTponbHble

padoThI

IIpakTHyeckue

padoThI

Jara
H3yYCHUS

DJIEKTPOHHBIE
nupposbIe
o0pa3oBare/ibHbIE

pecypcesl

Hpez(MeT W 3HAYCHHC OpFaHH‘IeCKOﬁ XHUMHH,
MNpCACTABJICHUC O MHOFOO6pa3I/II/I
OpraHnv4eCKux CO€,I[PIH€HHﬁ

DJIeKTPOHHOE CTPOCHUE aTOMa yriiepoJia
(ocHOBHOE U BO30YXAEHHOE COCTOSIHUS).
BasieHTHbIE BO3MOXHOCTH aTOMa yriiepoa

Xumuueckas CBsI3b B OPraHU4ECKUX
COCMHCHUSIX. MeXaHu3Mbl 00pa30BaHUsI
KOBaJICHTHOH CBSI3H, CIIOCOOBI pa3phiBa
CBsI3EH

Teopus CTpOCHUS OPTaHUICCKUX COCTUHCHHI
A. M. bytnepoa

04.09.2023

05.09.2023

06.09.2023

11.09.2023

IInanupoBanue k
YIeOHUKY
?Xumusa?
Tlabpuensa
0.C.Mackaes @.H.

Bunpl nzomepun: cTpyKkTypHas,
MPOCTPAaHCTBEHHAsL. DIIEKTPOHHBIE 3P (PEKTH B
MOJIEKyJIaX OpPTraHUYECKUX COCANHEHUH
[pencraBnenue o kiaccudukanyuu u
cucremaTryeckas Homenknarypa (IlUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHM4ecKOi
XUMUH

12.09.2023

13.09.2023

18.09.2023

Cucremaruszans U 0000IIeHIe 3HAHUH IO
TEME

AJKaHBI: TOMOJIOTHYECKHH Psifl, 001Ias
(hopMyra, HOMEHKIATypa U H30MEPHS,
3JIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE

19.09.2023

20.09.2023




MOJIEKY T

10

11

du3nyecKkrue U XUMUYSCKUE CBOMCTBA
aJIKAHOB

Haxoxaenue ankanos B npupose. CrocoOst
MOJTyYSHHS ¥ IPUMEHEHUE AKaHOB

25.09.2023

26.09.2023

12

Huknoankansr: obmas Gopmyna,
HOMEHKJIATypa M M30MEepHsl, 0COOCHHOCTH
CTPOCHHS I XUMHUYECKHUX CBOWCTB, CLIOCOOBI
TIOJTy4eHHS M IPUMCHCHUE

27.09.2023

13

Pemenne pacu€THbIX 3a7a4 Ha OLIPEEICHUE
MOJIEKYJISIpHOH (pOpMyYITBI OPraHMIECKOTO
BEIIECTBA [10 MaCCOBBIM JOJSIM aTOMOB
3JIEMEHTOB, BXOJAIIHX B €r0 COCTAaB.
Cucremaruzanus 1 00001IeHHE 3HAHNH 110
TeEME

02.10.2023

14

15

16

AJKeHBI: TOMOJIOTHUECKUH psif, o0Imas
(hopmyna, HOMEHKIIATYPa, SIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CrpyKTypHas U LIHC-TPaHC-U30MEPHS ATKEHOB

dusnyeckre 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

Crioco0bI osTy4eHHs ¥ IPIMEHEHHE aIKEHOB

03.10.2023

04.10.2023

09.10.2023

17

18

19

IIpakTryeckas padora Ne 1 mo Teme
"Tlonxy4yeHue >TUIIEHA U U3yYEHHUE €T0
CBOMCTB"

Pemenne pacu€rHbix 3aa4 Ha OnpeiesieHue
MOJICKYJISIpHOH (OPMYJITBI OpraHUYECKOTO
BEIIIECTBA

AnkaaueHsl: COnpsiKEHHbIE, U30JUPOBAHHbBIE,

KyMmynupoBaHHBIE. OcOOEHHOCTH
AIIEKTPOHHOTO CTPOCHHS

10.10.2023

11.10.2023

16.10.2023

20

XHUMHYECKUE CBOMCTBA CONPSIKEHHBIX TUEHOB

17.10.2023




Crioco0FI IoTydeHHs ¥ IPAMEHEHHE

21
alKaJuCHOB 18.10.2023
AJIKWHBI: TOMOJIOTHYECKUH psiz, oOmas
(hopmyna, HOMEHKJIATYPA, IMEKTPOHHOE U
22
MIPOCTPAHCTBEHHOE CTPOSHHE MOJICKYI, 23.10.2023
(hu3nUIecKne CBOUCTBA
23 XUMHUECKHE CBOMCTBA aJIKHHOB
24.10.2023
24 KayecTBeHHEIE pEAKLIMK HA TPOMHYIO CBA3h
peadt POy 25.10.2023
25 Crioco0bI osTyueHHst ¥ IPUMEHEHHUE aJTKHHOB
06.11.2023
Pemienue 3agau: pacy€Tsl 0 ypaBHEHUIO
26 .
XUMHYECKON peakIinu 07.11.2023
27 CucremaTtusanus 1 0000ILeHNe 3HAHUN 10
TeEME 08.11.2023
ApEHBI: TOMOJIOTHUCCKUH psijI, 00Ias
28 (dhopmyina, HOMEHKIATYpa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHIE MOJICKYJI 13.11.2023
OeH3011a U TOyoJIa, uX (PU3uUecKre CBOICTBa
29 XUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUU
3aMeIleHuUs 14.11.2023
XuMHUYECKUE CBOUCTBA aPCHOB: PEAKIHU
30 [IPUCOENUHEHHS, OKUCIIEHUE TOMOJIOTOB
pHEOCA 15.11.2023
OeH3oI1a
31 Oco0EHHOCTH XUMHYECKUX CBOMCTB CTUPOJIA
P 20.11.2023
Pemenne pacu€rHbix 3aa4 Ha OnpeiesieHue
32 MOJIEKYJISIPHOM (hOPMYJIEI OpraHUIECKOIO
YIAPHOH (opMyJIL O 21.11.2023
BEILECTBA
33 Crioco0blI MoJy4eHHs ¥ IPUMEHEHHE apEHOB
22.11.2023
34 I'eneTnueckas cBA3b MEKAY Pa3IMUHBIMU




KJIacCaMH YTIICBOJOPOIOB

27.11.2023

35

36

PacuéThl Mo ypaBHEHUAM XUMHUUCCKUX
peaxmuii. Cucremarn3anus u 00o0meHne
3HAHWM I10 TEME

Ipupoansrii ra3. [lomyTHbIC HEQTIHBIC Ta3bl

28.11.2023

29.11.2023

37

38

39

Kamennslil yroab ¥ poIyKThl €ro
nepepadoTKu

Hed1b 1 ciocoOs! €€ nepepaboTKu.
[TpumeHeHune MpoyKTOB NepepaboTku HePTH
I'eHeTHueckas CBsI3b MEKAY Pa3IHYHBIMU
KJIaccaMH YTJIeBOIOPOAOB

04.12.2023

05.12.2023

06.12.2023

40

41

42

raJ'IOFeHOHpOI/ISBOZ[HLIe YTJI€eBOAOPOAOB:
QJICKTPOHHOC CTPOCHHUEC; PCAKIINU 3aMCIICHU A
rajJorc¢tHa

JeiicTBue 1en04eil Ha TalOreHIPOU3BOAHEIE.
BzaumoeicTBue QUraioreHalkaHoB C
MarHueM M IIHHKOM

CucrtemaTtuzanuys 1 0000IIeHHE 3HAHUH 10
pasneny "YrineBogopoasr"

11.12.2023

12.12.2023

13.12.2023

43

44

45

KonTtpomsHas pabora mo teme
"YrneBogoponbr"

Hpez[eanme OJHOATOMHBIC CHI/IpTI)IZ
TOMOJIOTHUYECKHH psifl, 00mmiast popmyia,
CTpPOEHUE MOJIEKYJI, H30MEpHSI,
HOMEHKJIAaTypa, Kiaccupukaus, Gu3naecKue
CBOICTBa

XHUMHYECKUE CBOMCTBA MTPENEIbHBIX
OJIHOATOMHBIX CIIMPTOB

18.12.2023

19.12.2023

20.12.2023

46

Crnoco0blI IoJTy4eHHst U TpUMEHEHHe
OJTHOATOMHBIX CITHPTOB

25.12.2023

47

IIpocTsie 3¢hupbl: HOMEHKIATYpa U H30MEpHs,
0COOCHHOCTH (PM3MUYECKUX U XUMUUECKHX

26.12.2023




CBOMCTB

MHoroaromHsie CIIUPTHIL: STUJICHIJIUKOJb U

48 TJIAIEPUH, UX PU3NICCKUEC K XUMUICCKIEC
liep b 27.12.2023
CBOMCTBa
49 CriocoObI ONTyYeHHS U PUMCHCHHE
MHOTOaTOMHBIX CIIUPTOB 08.01.2024
50 DeHOIT: CTPOCHUE MOJIEKYITBI, (PH3MIECKUE
cBoiicTBa. TOKCHIHOCTH (heHOTa 09.01.2024
51 XuMHu4yeckre CBoMcTBa (hpeHoma
¢ 10.01.2024
52 CriocoOblI MoJTy4eHHs U IpUMEHEHHe GeHoa
i P ¢ 15.01.2024
IpakTryeckas pabora Ne 2. Pemmenne
53 9KCIEPUMEHTANBHBIX 33/1a4 110 TeMe "CrupThl
o 8 P 16.01.2024
1 (PCHOITBI
54 Cucremarusalysi 1 00001IeHIE 3HAHHA 110
TeMe 17.01.2024
AJBIIETHIBI M KETOHBI: SJIEKTPOHHOE
55 CTpOeHHEe KapOOHUIILHOM IPYIIIbI;
TOMOJIOTHUYECKHE PSIbI, 001mas ¢popmyia, 22.01.2024
HW30MEpHsI 1 HOMCHKJIATypa
AJpIeruap! ¥ KETOHBL: (PU3WYECKIe CBOWCTBA,
56
PeaKIuy MPUCOSTHHEHUS 23.01.2024
57 Peakuuu OKUCIICHUS U KaUeCTBECHHBIC
PeaKInu albJETUI0OB U KETOHOB 24.01.2024
58 Croco0blI IoJTy4eHHs aJIbAETHI0B H KETOHOB
29.01.2024
OIHOOCHOBHBIE TIpe/ICTbHBIC KAPOOHOBBIC
59
KHCJIOTBI, 0OCOOCHHOCTH CTPOCHHS UX MOJICKYJI 30.01.2024
60 M30Mepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3MUECcKHue CBOMCTBA 31.01.2024
XuMHUUeCKue CBOIMCTBA MpeAeTbHBIX
61
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT 05.02.2024




62

Oco0eHHOCTH CBOHCTB MypaBBHUHOM KHCIIOTHI.
Muoroo6pasue kapOOHOBBIX KHCIIOT

06.02.2024

63

64

65

OcCo0eHHOCTH CBOMCTB: HENpPEACTbHBIX U
apoMaTHIEeCKUX KapOOHOBHIX, TUKApOOHOBBIX,
THAPOKCHKApOOHOBBIX KHCIIOT.
[pencraBurteny BEICIINX KaPOOHOBBIX KHCIIOT

IlonsTue o MPOU3BOAHBIX Kap6OHOBI)IX
KHCJIOT

Croco0bl MOTy4eHUsI U IPUMEHEHHE
KapOOHOBBIX KUCIIOT

07.02.2024

12.02.2024

13.02.2024

66

67

CroxxHBIE 3(GHPBI: TOMOJIOTUYECKUH PAL,
obmast popmyIa, n30Mepusl 1 HOMEHKIIATypa

du3nyecKrue U XUMUYSCKHIE CBOMCTBA 3(1)I/IpOB

14.02.2024

19.02.2024

68

Pemmenne pacu€THBIX 33/1a4: TI0 YpaBHEHHIO
XMMHUYECKOH peakiiy, Ha OIpeIeIICHHE
MOJIEKYJISIPHOH (popMyITbl OpraHM4ecKoro
BEILlECTBA

20.02.2024

69

70

71

IpaxTryeckas pabora Ne 3. Pemmenne
9KCIIEPUMEHTAIILHBIX 3a/1a4 110 TeMe
"Kap6oHoBbie kKucimoThl. CroxxHbIe QU
XKupsl: crpoenue, pu3ndeckue 1 XUMUYECKUe
CBO¥CTBa (THAPOIU3)

Oco0eHHOCTH CBOWCTB XHPOB, COJEPIKAIINX
OCTaTKN HCIPECACIbHBIX JXUPHBIX KUCJIOT.
Kupser B mpupoze

21.02.2024

26.02.2024

27.02.2024

72

73

74

Mpia Kak COJIM BBICIINX KapOOHOBBIX
KHUCIIOT, uX Motoliee aeiicteue. [Tonstre o
CHUHTeTHYECKUX Moronux cpeacteax (CMC)

I'eneTnueckast cBSI3b YIICBOAOPOIOB 1
KHCJIOPOICOIEPIKAIINX OPTaHUIECKUX
BEIIECTB

Pacuérsl o YpaBHCHUAM XUMHNYCCKUX

28.02.2024

04.03.2024




peakuui

05.03.2024

75

76

CucremaTtusanus 1 0000LIeHUE 3HAHUHN I10
TeME

OO1mas XxapakTepuCTHKa YIIIeBOJIOB U
Ki1accuuKanus yrieBoaos (MOHO-, 1U- U
MOJIHCaXapUabl)

06.03.2024

11.03.2024

77

78

79

Monocaxapuabl: (pu3ndecKre CBOMCTBA U
HaXO0XKIECHUE B IPUPOJIE

IIpuMmeHeHue IIOKO3bL, €€ 3HaUCHUE B
JKU3BHCACATCIbHOCTH Oprann3ma
Jlucaxapunel: caxaposa, MaabTO3a U JaKTO3a.
HaxoxneHue B npupoie U IpUMEHEHUE
JHcaxapuioB

12.03.2024

13.03.2024

18.03.2024

80

Honncaxaplzmblz CTPOCHUC MAKPOMOJICKYII,
(I)I/ISI/I‘IGCKI/IG 1 XUMHUYCCKUE CBOﬁCTBa,
MNPpUMCHCHUC

19.03.2024

81

82

Tlonstue 06 HUCKYCCTBCHHBIX BOJIOKHAX

Penienue pacueTHbIX 3aa4 Ha ONpe/iesieHHue
JIOJIM BBIXO/1a MPOAYKTA PEaKIUU OT
TEOPETUYECKH BO3MOKHOTO

20.03.2024

01.04.2024

83

84

85

Cucremaruzanus 1 0000IIeHIEe 3HAHUH IO
paszaeny

KonTtponsHas pabora no reme
"Kucnopojacoaepxaiiue opraHuuecKue
coenuHeHus"

AMUHBL: KnaccuuKarys, CTpOeHUE MOJIEKYII,

o0rmras ¢popmyta, H30MEpHs, HOMEHKIATYpa U
(hu3n9IecKne CBONCTBA

02.04.2024

03.04.2024

08.04.2024

86

XuMHYECKHE CBOMCTBA aJ'[I/I(l)aTI/I"IeCKI/IX
aMHHOB

09.04.2024

87

AHNIHH: CTPOCHUE aHUIIMHA, OCOOCHHOCTH
XMMHUYECKHX CBOWCTB aHWJIMHA

10.04.2024




88

Crioco0FI IoTydeHHs ¥ IPAMEHEHHE
aMn(aTUUECKUX aMHHOB

15.04.2024

89

90

91

AMPHOKHCIIOTB: HOMEHKIIATypa U H30MEpHs,
(usnaeckue cpoiicTBa. OTIENbHBIC
NPEICTAaBUTENHN O-aMHHOKHCIIOT

XuMHUECKHE CBOMCTBA AMHWHOKHUCJIOT, UX
OHOJIOrHYeCKOe 3HaYCHHE aMUHOKHUCIIOT.
CuHre3 u TUAPOJIN3 NEIITUA0B

Besku KaK MPUPOAHBIE MOTUMEPBL;
CTPYKTYpBI OCJIKOB

16.04.2024

17.04.2024

22.04.2024

92

93

XuMHUeCcKH€e CBOWCTBA OEIIKOB

A30TCOMepIKallie FeTePOLHKINIECKIE
COCUHCHUA. HyKIIeI/IHOB])Ie KHUCJIOTHBI: COCTaB,
CTpOEHHE U OHMOJIOTHYECKas POJIb

23.04.2024

24.04.2024

94

IIpakTryeckas pabora Ne 4. Pemmenne
SKCIEPUMEHTANbHBIX 33134 110 TeMe
" A30TCcoaepIKaIIne OpraHudecKue
coequHeHus"

06.05.2024

95

[pakTryeckas pabora Ne 5. Pemmenue
IKCIEPUMECHTANBHBIX 33129 I10 TeMe
"Pacnio3HaBaHue OpraHMYECKUX COEAUHEHUN"

07.05.2024

96

97

98

KonTtponsHas pabora no Teme
"A3oTcoaepikaliue opraHn4eckue
coequHeHu"

OCHOBHBIE TOHATHA XUMUHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN 1
METOJIbl UX CUHTE3a —IIOIMMEpU3aLus U
MOJIMKOHJEHCALINS

[TmacTmaccel. YTunusanus 1 nepepadoTka
IUIACTHKA

08.05.2024

13.05.2024

14.05.2024

99

OnacToMepsl: HaTypallbHbI CUHTETHUECKHE
Kayuyku. Pesuna

15.05.2024




BouokHa: HaTypanbHbIe, HICKYCCTBEHHbIE,
100 cuHTeTHueckue. [lomumepsl ciennaabHOro
Ha3HAYEHUS

20.05.2024

IIpaxtrdeckas padora Ne 6. Pemenne
101 SKCIEPUMEHTAIBHBIX 33129 110 TeMe
"Pacrnio3HaBaHK€e IIACTMACC H BOJOKOH"

O06001eHre U cuCTeMaTH3alHs U3y4eHHOTO
102 MaTepHaia 1o teme "BbpIcCOKOMOJIEKyIIsIpHbIE

coequHeHns"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME

102

21.05.2024

22.05.2024




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
Jara nudposbie
Ne i/ Tema ypoka KoHnTpobHbIe IpakTHyecKue
Bceero H3YyYCHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
IInanupoBanue k
1 Atom. CocTaB aTOMHBIX sJIEp. XUMUUYECKUI 2JIEMEHT. 1 0 0 4.09 yueOHuKy ? Xumusi?
H30T0mBI ‘ T'a6puensa O.C.
Mackaes @.H.
CrtpoeHue 3IeKTPOHHBIX 0001049eK aTOMOB
2 P P ’ 1 0 0 6.09
KBAaHTOBBIE YHCTIA
Knaccudukanus XuMHUIeCKuX 351eMeHToB (S-, p-, d-, f-
3 ¢ R 1 0 0 11.09
3JICMEHTHI )
4 DJeKTPOHHBIE KOHPUTYPAIIMH aTOMOB AJIEMEHTOB B 1 0 0 13.00
OCHOBHOM H BO30YXKIEHHOM COCTOSTHHU '
Ilepuoauueckuii 3akoH u Ilepuoanyeckas cuctema
xuMuueckux snemeHnToB Jl. 1. Menneneesa, cBs3b ¢
COBPEMEHHOW TeOpHel CTPOCHHUS aTOMOB.
5 P PHEH CTPOCHILT 2 1 0 0 18.09
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKUX
3JIEMEHTOB M 00Pa3yeMBIX UMH IIPOCTHIX U CIOKHBIX
BEIIIECTB 110 TPYIIAaM U IIePHOIaM
Bubl xumMudeckoit cBs3u. MexaHu3Mbl 00pa3oBaHUs
6 KOBAJICHTHOM CBsI3K. BojjopoiHas CBsi3b. 1 0 0 20.09
MexMoneKyspHble B3aUMOIeHCTBHS
BemectBa MOJIEKYISIPHOTO 1 HEMOJIEKYIISIPHOTO
7 CTpoeHus. TUMBI KPUCTAIUIMYECKHUX PEIIETOK U 1 0 0 25.09
CBOWCTBA BEILIECTB
[TonsTne o nucnepcHBIX cucteMax. [Ipencrasienue o
8 1 0 0 27.09
KOJIJIOUAHBIX PaCTBOpax
Crioco0b1 BEIpaKeHUS KOHIIEHTPAIINN PAaCTBOPOB
Pemenne 3a1a4 ¢ HCIIOMB30BAHUEM MTOHITHN
9 1 0 0 2.10

""MaccoBas 1015l pacCTBOPEHHOTO BelecTBa",
"MoJIsipHasl KOHIIEHTparws"




10

Krnaccudukarms n HOMEHKIaTypa HEOPTaHHIECKAX
BEILECTB

4.10

11

CucremaTtusanus 1 0000LIeHHE 3HAHUN 110 TEME

9.10

12

13

14

KonrponbHas padora no temam "CTtpoeHue aToMa.
Ilepuonuueckuii 3axkoH u Ilepuoguueckas cucrtema
XuMu4Yeckux saemeHnToB J1. 1. Menneneena",
"Crpoenmue BemecTBa. MHOrooOpasue BemecTs"

Knaccudukanus XuMHUYecKuX peakiui B
HEOpraHUYeCKOH M OpraHUYeCKON XUMHUH. 3aKOH
COXPaHEHMs MacChl BELLIECTB; 3aKOH COXPAHEHUS U
MPEBPALEHHS DHEPTUU NIPH XUMHUYIECKUX PEAKIHAX

TemnoBble 3 PEKTh XUMUIECKUX PEaKInHl.
Tepmoxumudeckue ypaBHEHHS

11.10

16.10

18.10

15

CKOpOCTh XMMHUECKO peakiiy, e€ 3aBUCUMOCTb OT
pa3nuuHbIX GakTopoB. Katamus n katann3aTopsl.
I'oMOreHHbIE 1 TeTEpOTCHHBIE PEAKIINH

23.10

16

17

[TpakTyeckas pabora Ne 1 no teme "Bnusiue
pa3IMYHbBIX (AKTOPOB Ha CKOPOCTh XMMUYECKOH
peakuun"

OO6paTtuMble 1 HEOOPATUMBIE PEAKIH. XUMHUIECKOE
paBHOBECHE

25.10

6.11

18

IpakTryeckas pabora Ne 2 mo Teme "BrusHue
Pa3IMYHbBIX (AKTOPOB HA TOJIOKEHNE XUMHUUECKOTO
paBHOBeCHS"

8.11

19

20

DnekTponuTrueckas guccouuanusi. CUIbHbBIE U
ciadble 31eKTPOIUTHL. CTENEeHb JUCCOMUAIIH

Honnoe npounssenenue Boabl. Cpeaa BOTHBIX

pacTBopoB. Bomopoansiii mokasarens (PH) pactBopa.

T'uaponus coneit. Peakuuu, npoTekaromue B
pacTBOpax dIEKTPOIHUTOB

13.11

15.11

21

IIpaxtrueckas pabora Ne 3 no reme "Xumuyeckue
p p
pEeaKIuu B pacTBOpPax JIEKTPOIUTOB"

20.11

22

OKHCIIUTENHHO-BOCCTAHOBUTEILHEIE pCaKkuuun.

22.11




Baknel1e oKUCIUTENN U BOCCTAHOBUTEIN. MeTOI
3JIEKTPOHHOTO (3JICKTOHHO-HOHHOTO) OaaHca

DJIEKTPOIIN3 PACTBOPOB U PACIIABOB BEIIECTB

23 27.11
.Pemenne 3amaq pa3IMdIHBIX THIIOB

24 Cucrtemarusaiys U 0000IIeHIE 3HAHUI [0 TEME 29.11
"XuMHuuecKkre peakiuu'’ ’
KonTtponpHas pabdora mo teme "Xumudeckue

25 " 4.12
peaxun
[Tonoxenue HemerannoB B [lepuoanueckoii cucreme

26 xumudeckux ayemenToB J[. V1. Menneneesa u 6.12
0COOEHHOCTH CTPOCHHUS MX aTOMOB. dm3udeckue ’
CBOICTBA HEMETAJUIOB

97 I"ajoreHsl: HAXOXKJICHUE B MPUPOJIC, CITOCOOBI 1112
MOJyYCHUs, PU3HMUSCKUE U XUMHUCCKUE CBOICTBA ’

28 13.12
JlabopaTopHBIEC U IPOMBIIIUICHHBIE CITOCOOBI

29 NOJIy4eHHUs TanoreHoB. [IpuMeHeHne ralnoreHoB U ux 18.12
COEIMHEHU N

30 IIpaktuueckas pabora Ne 4. Pemenue 20.12
SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe "["anorensr" ’
Kucnopoa: nabopatopHble 1 MPOMBIILIIEHHBIE

31 CIOCOOBI NOTyueHHUs1, PU3NUECKIE U XUMUUECKHE 5512
cBoiicTBa. O30H. [IpumMeHeHne Kucnopoa 1 030Ha '
.OKCHIIbI ¥ IEPOKCH/IBI

32 Cepa: HaXOXKICHUE B IPUPOJIE, CIOCOOBI TOTYICHUS, 2713
(hu3nveckre U XUMUYECKHE CBOUCTBA ’

33 CepoBomopo, cyabhumabt 8.01

34 Kucnopoacoaepxaiiye COSTUHEHUS CEPBI. 10.01
Oco0eHHOCTH CBOWCTB CEPHOI KHUCIIOTHI ’
IIpaxTryeckas pabora Ne 5. Permnenue

35 SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe "Cepa u eé 15.01
coenuHeHUs"

36 A3OT: HaX0XJICHUE B IPUPO/IE, CTIOCOOBI MOTYICHUS, 17.01




(m3nvecKkrne M XUMHYIECKHIe CBOMCTBA. AMMHUAK,
HUTPHIBI

37

38

Kucnopozacoaepkamue coeTnHEHHS a30Ta.
OCcoOCHHOCTH CBOMCTB a30THOM KHCIOTHI
IIpumeHenue a30Ta U €ro coeiuHeHu. A30THbIE
ynoOpeHus

22.01

24.01

39

®Dochop: HAXOKIESHHE B IPUPOJIE, CIIOCOOBI
HoJTy4eHHs1, PU3HMIECKHe U XUMUYECKUE CBOMCTBA.
®ocounst u pochun Oxcumsr pocdopa,
dhochopconepkaiue kucaotel. Comu hocdopHoit
kucioTe! Jlpumenenne gochopa u ero coeAnHEHHIA.
dochopHbie yroOpeHus

29.01

40

IpakTryeckas pabora Ne 6. Pemmenne
SKCIIEPUMEHTANBHBIX 33134 1o TeMe "A30T u pocdop
H UX coenuHeHusa"

31.01

4

42

Yriepoa: HaX0XKACHUE B MIPUPO/IC, AIIOTPOITHEIC
MoOTUpHUKAIHN; PUINIECKUEC U XUMUIECKHEC CBOHCTBA,
pUMEHEHUE

Oxkcun yrnepona(ll), okeun yrnepona(lV), yronpHas
KHCJIOTa U €€ CONn

5.02

7.02

43

Pemenne 3a4a4 pa3JIMIHbIX TUIIOB

12.02

44

45

47

Kpemunii: HaxoxaeHUE B IPUPOJIE, COCOOBI
MONYYeHNUs, PU3MUECKUEe U XUMUUECKUE CBOICTBa
Oxcun kpemuus(1V), kpemMHHEBas KUCIOTA, CHITMKATHI
IIpumenenue kpeMHus U ero coeanHeHuid. CTeKIo,
€ro MoJTydeHHe, BUIbI CTCKIIA

CucremaTtusaius U 0000IIeHHe 3HaHUH 110 TEME
"Hemerasmibr"

14.02

19.02

21.02

48

KonTtponsHas padora o Teme "Hemerammsr"

26.02

49

50

AHanu3 pe3ysbTaToB KOHTPOJILHOW paboTEI,
KOPPEKIHsI OITHOO0K

TTonoxxenune metaiioB B [lepuoandeckoii cucreme
XUMHYECKHX 3JeMEeHTOB. OCOOCHHOCTH CTPOSHHS

28.02

4.03




OJIEKTPOHHBIX 000JI04eK aTOMOB METAJJIOB

51

52

53

54

DNeKTPOXUMHUYECKUH PsiJ HANIPSKEHUH METaJUIOB.
O6ume ciocoOs! moydeHns MetawioB O0mue
(u3nueckue cBOHCTBa MeTa/UIOB. CIIaBBI METAIIOB.
Koppo3zus merannos

OO1mas xapakTepucTuka MetajuoB | A-rpymist
[epnoanveckoii CUCTEMbI XMMHYECKUX 3JIEMEHTOB.
Harpuii u xanuit: nonyuenue, Gpuznueckue u
XHMHYECKHEe CBOHCTBA, IPUMEHEHHE IPOCTHIX
BEIECTB ¥ UX COCANHCHHI

O6m1ast xapakTepucTuka MeTayuioB || A-rpymmsr
Ileproauueckoi CUCTEMBI XUMUYECKUX JIEMEHTOB.
Marnuii 1 kanbuuii: nojaydeHue, Guznueckue u
XUMUUYECKHE CBOMCTBA, IPUMEHEHHE ITPOCThIX
BEIIECTB U UX COCTUHEHUN

AOMUHHUI: TONy4eHHe, pu3nvecKue U XUMHUUECKHE
CBOMICTBA, IPUMECHEHUE

6.03

11.03

13.03

18.03

55

56

57

Am(oTepHBIe CBOWMCTBA OKCHIA U THIPOKCHAA
AFOMUHUS, THIPOKCOKOMIUTEKCH ATFOMUAHUS, UX
pUMEHEHUE

IIpaxTudeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe "MeTaisl
IJIaBHBIX moArpymm"

OO01ast XapaKTepUCTHKA METAJIIOB TTOOOYHBIX
noarpynn (b-rpymnm) Ilepronudeckoit cucteMsl
XUMHYECKHX 3JIEMEHTOB

20.03

1.04

3.04

58

du3nyecKkre ¥ XUMUYSCKUE CBOMCTBA XpomMma U €ro
COGI[I/IHCHI/Iﬁ, UX IIPUMEHCHUEC

8.04

59

60

Baxwueiimme coenunenus maprasua. [lepmanranar
KaJIusl, €r0 OKUCJIMTENIbHbIE CBOWCTBA

du3ryecKue U XUMUYECKHEe CBOMCTBA Kejle3a U €ro
coeauHeHui. [lonyyeHue u npuMeHEHUE CIUIABOB
Kemesa

10.04

15.04

61

Ddusznyeckue ¥ XUMHUYECKHE CBOMCTBA MEIU U €€

17.04




COeIMHEHU, X npuMeHeHne .duznyeckue u
XHMUYECKUE CBOMCTBA IIUHKA U €r0 COCAUHEHMM, UX
MpUMeHeHUe. [ uApOKCOKOMIIIEKCH [IMHKA

IIpaxTryeckas pabora Ne 8. Pemmenne

62 SKCIEPUMEHTANBHBIX 33/1a9 110 TeMe "MeTanib 1 22.04
MOOOYHBIX TOATPYI"

63 O0001ICHHE ¥ CUCTEMAaTHU3AIHS U3YUYCHHOTO 1 2004
MaTepuana mno teme "Mertanisl" ’

64 KonTtponsHas pabora o reme "MeTtasmisr" 1 6.05
AHanu3 pe3yJbTaToB KOHTPOJIbHOM paboThI,

65 1 8.05
KOPPEKIHSI OLIHOO0K
Pounb xuMuH B 00€CIICYCHUH YCTOWYHBOTO PA3BUTHS

66 YyenoBeuecTBa. XUMHS U 3I0POBhE YETIOBEKA. 1 13.05
JlekapcTBEeHHBIE CpE/ICTBA

67 Kocmeruueckue u mapdroMepHbie cpeacTBa. britoBas 1 15.05
XUMHsL. XMMUS B CEJILCKOM XO3SMCTBE. ’

68 CucreMmaTnsanys 1 0000IIeHNAE 3HAHUI 110 TEME 1 20.05

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68













