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MNOACHUTEJBbHASA 3AIINCKA

Pabouass mporpamMma Mo XMMHMM Ha YpOBHE cpegHero oOmero ooOpa3oBaHusi pa3padOTaHa Ha OCHOBE
®enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®enepauuny», TpeOOBaHU K
pe3yabTaTaM OCBOEHUs (efepanbHON 00pa30BaTENbHON MporpaMMbl cpemnero obmiero odpaszoBanus(®OIl COO),
npeacraBlieHHbIXx B DemepalibHOM TocyaapcTBeHHOM oOpaszoBatenbHoM cranaapre COO, ¢ yuérom Konrenmuu
mpenojaBaHus y4eOHOro mpeaMera «XUMHS» B 00pa3oBaTelbHBIX oOpranum3anusx Poccuiickoit ®enepanum,
peaM3yIOIIMX OCHOBHBIEC 00pa30BaTEIbHBIC TPOIPAMMBI, U OCHOBHBIX MOJIOXKEHHH «CTpaTernu pa3BUTHS BOCITUTAHUS
B Poccutickoit @enepanuu Ha nepuon 10 2025 roga» (Pacnopstkenue [Ipasutensctea PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha YpOBHE YIIIyONEHHOrO W3y4YeHHs 3aHHMAET Ba)KHOE MECTO B CHCTEME ECTECTBEHHO-HAayYHOTO
oOpazoBanusi yuamuxcsi 10—11 kmaccoB. U3yuenne mpeamMera, peann3yemMoe B YCIOBUSX OUQPQPepeHIUPOBAHHOIO,
npoQuIBHOrO O00y4YeHHUs, MNPHU3BaHO OOECIEeYUTh OO0me00pPa3oBaTENbHYI0 M OOLIEKYJIBTYPHYIO IOATOTOBKY
BBIITYCKHUKOB IIKOJIBI, HCO6XOILI/IMYIO JUIA ajanTainumu ux K 6])ICTpO MCHAIOUNIUMCA YCJIOBUAM KHW3HHU B COLIUYME, a
TaKXe JIIsl MPOJJOJDKEHUsI OOYUEHHsI B OpraHu3aluiax NpodecCHOHaTbHOro 00pa30BaHusl, B KOTOPBIX XUMHUS SIBIISIETCS
OILHOI71 13 IPUOPUTETHBIX AUCHUILIINH.

B mporpamme Mo XUMHM Ha3HadYe€HHE MpeaMeTa «XHUMHS» TOMydaeT MOAPOOHYI0 HHTEPIPETANNIO B
COOTBETCTBUHU ¢ ocHOBomonaratoummu nojgoxenusMu @I'OC COO o B3aMM0O00YCIOBIEHHOCTH LieNel, colep KaHus,
pe3yIbTaTOB 00y4eHus " TpeOOoBaHMHA K YPOBHIO MOJIrOTOBKH BBIITYCKHUKOB.
CBHIETENECTBOMTOMYSIBIISIOTCSCIICAYOIIN EBBITTOTHIEMBICIPOT PAMMONTIOXUMHH (] YHKITUH:

e nH(}OpPMAMOHHO-METOINYECKAs], PeaTn3aIisi KOTOPOH 00ecIeurBacT MONydeHHE MPEACTABICHUS O TeNsIX,
coJiepKaHuM, o0IIell cTpaTernu oO0y4eHus, BOCIIUTAHUS U Pa3BUTHS 0OyUJaIOUMXCS CPEACTBAMU MpenMeTa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQIIS;

®  OpraHM3alMOHHO-TLIAHUPYIOIIAs, KOTOpas MPEIyCMaTPHUBAET ONpelelieHHe: IPUHITUIIOB CTPYKTYPUPOBAHHS
W TOCTEeNOBATENIbHOCTH W3y4YeHUs1 YYeOHOro Marepuana, KOJIMYECTBEHHBIX M Ka4eCTBEHHBIX €ro
XapaKTePUCTUK, IOAXOMO0B K (OPMHPOBAHHUIO COJCPKATCIBLHOW OCHOBBI KOHTPOJII W  OLCHKH
00pa3oBaTeNbHBIX JIOCTHXKEHUH OO0ydYalolMXcs B paMKaX HWTOrOBOM aTTecTalud B (opme eanHOoro
rOCYAapCTBEHHOI'O 3K3aMeHa 110 XUMUH.

[Iporpamma ajist yriiyOJIEHHOIO U3YUECHUS XUMHH:

e yCTaHaBIMBaeT MHBAapUAaHTHOE IIPEIMETHOE COZAEp)KaHue, o0s3aTelNbHOE [UIL H3Yy4eHHs B paMKax
OTZAENbHBIX Npoduiiel, NpeaycMaTpuBaeT pacipenelieHue U CTPYKTYpUPOBaHUE €ro 110 KJ1accaM, OCHOBHBIM
coziepKaTeIIbHBIM JIMHUSAM/pa3/ieniaM Kypca;

e 1aéT NpUMeEpHOE paclpeeseHue yieOHOr 0 BpeMEeHH, PEKOMEHIyEMOro sl H3y4eHUs OTAEIbHbIX TEM;
Ipeajgaraer NPUMEPHYIO IIOCIEN0BATEIBHOCTh H3Y4YEHHS Y4eOHOro Marepuana ¢ Y4ETOM JIOTHKU
MIOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e 1aéT METONMYECKYI0O MHTEPIpETAlHIo Leaed W 3a7ady U3ydeHus NpeaMera Ha YyriyOnEHHOM YpPOBHE C
y4€TOM COBPEMEHHBIX IIPHOPUTETOB B CUCTEME CpPEAHEro oO0ILero oOpa30BaHHUA, COAEPIKATEIbHOU
XapaKTEPUCTUKHU IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl CPEIHEro
o01Iero o0pa3oBaHus (JIMYHOCTHBIX, METAIIPEAMETHBIX, MIPEIMETHBIX), a TAKKE C YIETOM OCHOBHBIX BHJIOB
y4eOHO-II03HAaBATENbHBIX JEHCTBUI 00Y4YaIOIIErocs 10 OCBOSGHUIO COACP)KaHuUs MpeaMera.

Ilo Bcem Ha3BaHHBIM MO3ULMSAM B IPOTrpaMMe IO XMMHU HPEAYCMOTPEHA MPEEMCTBEHHOCTh C OO0y4YeHHEM
XMMHH Ha YPOBHE OCHOBHOrO oOIiero oOpa3oBaHus. 3a mpenenaMH YCTAHOBJICHHOW MPOrpaMMON IO XUMHHU
00s13aTeNbHON (MHBapUAHTHOMN) COCTABIISIONIEH COMepKaHUs ydeOHOro mpeaMera «XHUMHUS» OCTA&TCsl BO3MOXKHOCTh
BbIOOpa €ro BapHAaTUBHON COCTaBJIOLICH, KOTOpas NOJDKHA ONPENeNsAThCS B COOTBETCTBUH C HAINpaBiCHUEM
KOHKPETHOTO MPOo(uiIst 00ydIeHHUS.

B cootBerctBun ¢ xounentyanbHbeIME TonoxerusiMua GI'OC COO o Ha3HadYeHWH IMPeIMEToB 0a30BOTO H
yrayOnéHHoro ypoBHel B cucreMe audQepeHImnpoBaHHOTO OOYYeHHS HAa YPOBHE CPEIHEro o0IIero o0pa3oBaHMs
XMMHS Ha YPOBHE YITyOJIEHHOTO M3Y4EHHs HAllPaBJIeH HA PEaIM3alHI0 MPEEMCTBEHHOCTH C MOCIIEAYIOIIUM 3TalloM
MOJTYYEHHUs] XMMHUYECKOr0 00pa30BaHMsA B PaMKax W3y4YEHHUS CIICLHMAJIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JMCLUUIUIMH B By3aX M OpraHU3alUsIX CpeaHero npodeccuoHaIbHOro oopasoBanus. B 3Toil cBA3M n3yueHne npeamMera
«XUMHS» OPUEHTUPOBAHO IPEUMYLIECTBEHHO Ha pacUIMpeHUE U YIrIyOJieHHEe TEOPETHYECKOM W TNpaKTHUYeCKOH
MOJATrOTOBKH 00y4aroImuxcsi, BbIOpPAaBLIMX ONpenenEHHbI npoduib oO0ydeHHs, B TOM YHCIE C TEPCIEKTHBOM
MOCIEAYIOIIEro MOJIy4YeHUsI XMMUYECKOro 00pa30BaHus B OpraHu3alHsIX npogeccuoHanbHoro oopaszosanus. Hapsany c
M, B cBete TpeboBanuii ®I'OC COO K miaHUpyeMbIM pe3yibTaTaM OCBOEHHUS (elepalibHON 0Opa3oBaTeNbHOM
MPOrpaMMBbl CPEAHEro o01ero oopa3oBaHus U3ydeHHe MpeaMeTa « XUMHUs» OpUEHTHPOBAHO TaKKe Ha pelieHre 3a1a4y
BOCIIMTaHUSI M COLIMAJIBHOIO Pa3BUTHs OOydalolMXcsd, Ha (OpMUpPOBaHME y HUX OOIIEHHTEIICKTYaJbHBIX YMEHUH,



YMEHHH  palMoHaNM3alluKd  y4eOHOro Tpyda ©  OOOOMIEHHBIX  CIIOCOOOB  JEATENBHOCTH,  HMMEIOIINX
MEKAUCUUTLTMHAPHBIN, HAAIPEIMETHBIA XapaKTep.

CocraBnsronuMu peaMeTa «XUMUS» Ha YpOBHE yriIyOiIEHHOTO U3yUeHHS SBISIOTCS yriryOnEHHBIE KYypChl —
«Oprannueckass xumusi» W «OOmas W HeopraHwveckas XuMus». [Ipu ompeneneHMM MOAXOAOB K OTOOpPY H
CTPYKTYPHOH OpraHHM3aliy COJep >KaHus 3THX KypCOB B IIporpaMMe 10 XUMHUH 33 OCHOBY NPUHATHI monoxenus GI'OC
COO o paznuuusx 6a30BOT0 U YIIyOJEHHOTO YPOBHEH N3ydeHHS MTpeaAMeTa.

OcHoBy cozepkaHusi KypcoB «OpraHuueckas xumusi» u «OOIIasi ¥ HEOpraHW4yecKass XUMUS» COCTaBISIET
COBOKYITHOCTb MPEIMETHBIX 3HAHUH U YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3y4YeHHUS IpeAMETa. JTa cHCcTeMa
3HAaHMUN TONy4aeT ONpeAeiIEHHOE TEOPEeTHYECKOe MOIOJIHEHHE, MO3BOJISIONIEe OCO3HAHHO OCBOUTH CYLIECTBEHHO
Oonmpinii 00bEM (pakTonmormueckoro Matepuana. Tak, Ha yriyOnEHHOM YpOBHE HM3y4eHHUs MMpeaMera obecriedueHa
BO3MOKHOCTD 3HAYUTCIIbHOI'O YBCIIMYCHUA O6’béMa 3HAHUM 0 XMMHUYECKUX DJIEMEHTAX M CBOMCTBAX MX COC[II/IHGHI/Iﬁ Ha
OCHOBE PACHIMPEHUS M YTIyOJeHHUsl MPEACTaBICHUN O CTPOCHUM BEUIECTBA, XUMUUYECKOW CBS3U U 3aKOHOMEPHOCTSIX
[IPOTEKAHUS PEAKLUi, paCCMATPUBAEMBIX C TOYKHM 3PEHUS XUMUYECKOW KUHETHKM W TEpMOAMHAMHUKH. M3ydeHue
MEpUOJMUECKOro 3akoHa © [lepromnveckoil CHUCTEMBI XHMHYECKHX 3JEMEHTOB O0a3upyercsi Ha COBPEMEHHBIX
KBAHTOBOMCXAaHUYCCKUX IMPCACTABIICHUAX O CTPOCHHUH aToMa. XUMUUYECKasi CBA3L OOBICHSIETCS C TOYKH 3pCHUA
SHEPreTHYECKUX H3MEHEHUH mnpu e€ o0pa3oBaHMM M pa3pylICHHH, a TaKKe C TOYKH 3pPCHUS MEXaHWU3MOB €€
oOpazoBaHus. M3ydeHune THUIIOB peakiuil NONONHsAETCS (OPMHUPOBAHHEM MPECTABICHUH 00 3IEKTPOXMMUYECKUX
mpoleccax M 3JeKTPOIM3e PACIUIaBOB M PAcTBOPOB BEHIECTB. B Kypce OopraHM4YecKod XUMHMHU IPH PacCMOTPEHHH
PEAKIIMOHHON CHOCOOHOCTH COEIMHEHUI ynensercd ocoboe BHHMaHME BOIpocaM 00 3JEKTPOHHBIX 3ddekTax, o
B3aMMHOM BJIMSIHUHN aTOMOB B MOJICKYJIaX U MEXaHHU3MaxX peaKHI/IfI.

Oco0oe 3HaUYeHNEe NMEET TO, YTO HA COMEP’KaHNE KYPCOB XUMUH YTIITyONEHHOTO YPOBHS U3YyUEHHS IS KJIACCOB
onpenenéHHoro npoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpy M XapakTep JOMONHEHWH K ofmieil cucreme
MpEAMETHBIX 3HaHPII7[) OKa3bIBAKOT BJIMAHHUE CMCKHBIC IIPCIAMCETHI. TaK, HalpuMeEp, B COACPXKAHUW IMPEAMETA I
KJIACCOB XUMUKO-(PH3NUECcKOro npoduis Oomnbioe 3Ha4eHHe Oy yT UMETh JJIEMEHTH Y4eOHOr0 MaTepHraa 1o o0Iei
xumud. [lpy u3ydeHWW mnpeaMera B JaHHOM ciydae akieHT OyJler cjelaH Ha OOUIHOCTh METOJIOB IO3HAHWS,
OOIITHOCTH 3aKOHOB M TEOPHI B XUMHH H B (PM3MKE: aTOMHO-MOJIEKYJISIpHAs TEOpHsl (MOJIEKYISIpHAs TEOpHS B (DHU3HKE),
3aKOHBI COXPAHEHMS MacChl U SHEPTHH, 3aKOHBI TEPMOIMHAMHKH, SJICKTPOJIHN3a, IPEACTABICHHIS O CTPOCHUH BEIIECTB
U JIpyToe.

B To e Bpems B cozmep kaHUM IpexMeTa It KJIACCOB XMMHUKO-OHOIOTHYECKOro nmpoduist OONbIINi yAeIbHBIH
Bec Oyzer MMeTh opraHuyeckas XUMus. B 3ToM ciydae mpenocTaBisieTcss BOSMOXHOCTB Ul Oojiee 00CTOSTENbHOIO
pacCMOTpEHHsI XUMHUYECKOH OpraHM3alii KIETKH KakK OWOJOTrHYecKOW CHUCTEMbI, B COCTaB KOTOPOH BXOIAT, K
puUMepy, TaKue CTPYKTYpHBIC KOMIIOHEHTHI, KaK JUIH/BI, OCJIKHU, yrieBOIbl, HyKIEHHOBBIE KHCIOTH U aApyrue. [Ipu
9TOM 3HAHHSA O COCTaBE M CBOMCTBAX INPEACTABUTENCH OCHOBHBIX KJIACCOB OPTaHMYECKHX BELIECTB CIIY’KAT OCHOBOIA
TUISL I3yYeHUS! CYIIHOCTH TPOIECCOB (POTOCHHTE3A, IBIXaHNUS, THIIEBAPEHNS.

B mutane ¢opMupoBaHUS OCHOB Hay4HOTO MHPOBO33PEHHS, OCBOCHUS OOIIEHAYYHBIX METOJOB MO3HAHUS H
ONBITa TPAKTHYECKOTO MPUMEHEHUS HAayYHBIX 3HAaHUI HM3ydeHHe TpeaMera «XuMHsS» Ha YrIIyOnE€HHOM YpOBHE
OCHOBAHO Ha MEXIIPEAMETHBIX CBA3AX C Y4eOHBIMH IIpPEIMETaMHM, BXOIAIIMMH B COCTAaB IPEIMETHBIX OOJIacTeH
«EcTecTBeHHO-HayYHBIE TIPEMETH», «MaTeMaTrnka 1 HHpOpMaTHKa» U «PyCCKUii S3bIK M IUTEPATYPay.

[Tpn m3ydennn ydeOHOro mpeamera «XHMUs» Ha yriyOJEHHOM YpOBHE TakKe, KaKk Ha YPOBHE OCHOBHOT'O M
cpenHero o6Omero oOpazoBaHus (Ha 0a30BOM YpOBHE), 3amadell IEepPBOCTENIEHHOW 3HAYMMOCTH SBIISIETCS
(opMHUpOBaHHE OCHOB HAYKH XHMHH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOH eATEIHHOCTH
YeJI0BeKa M OJHOTO M3 KOMIOHEHTOB MHPOBOH KyIbTypHl. Pemienue 3Toit 3a1aun Ha yriryOJEHHOM YpOBHE M3y4YCHUS
IpenMeTa MpeAnoiIaraeT pean3alyio TAKUX IeNeH, Kak:

e (hopMHpOBaHHUE IPEACTABICHHI: O MAaTEpHAILHOM EIUHCTBE MHpa, 3aKOHOMEPHOCTSIX M I03HABAEMOCTH
SIBJICHUH TIPUPOJIBI, O MECTE XUMHH B CHCTEME €CTECTBCHHBIX HAayK M €€ Bemymiell poimu B o0ecredeHUH
YCTOHYMBOTO Pa3BHUTHS YEIIOBEUECTBA: B PELICHUN IPOOIEM SKOJIOTMYECKOM, IHEPTeTHYECKOW M MHUILEBON
0€30I1aCHOCTH, B Pa3BUTHUM MEAWIMHBI, CO3JaHUHM HOBBIX MAaTEPUAIIOB, HOBBIX MCTOYHUKOB JHEPTHH, B
00eCreYeHNH pAalMOHAIBHOTO TPHPOAOIIOIB30BaHMS, B (OPMHPOBAHMM MHUPOBO33PEHMS W 0OmIeH
KyJbTYPBI YelIOBEKa, a TAKXKE SKOJIOTMIECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IIPHPOIHOMN
cpene;

® OCBOGHHE CHCTEMbl 3HaHHMH, JEKallUX B OCHOBE XHMHYECKOW COCTAaBIIIOIICH €CTECTBEHHO-
HayYHOMKapTHHBl MHpa: (yHIaMEHTANbHBIX IIOHATHH, 3aKOHOB M TEOPUl XHUMHH, COBPEMEHHBIX
NpPEACTaBICHUH O CTPOGHMM BEIIECTBA HA Pa3HBIX YPOBHSIX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKMX U KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHHUS XUMHUYECKUX



peakiuii, 0 XUMHYECKOM paBHOBECHU, PACTBOpax M JHCIEPCHBIX CHUCTEMax, 00 OOIUX Hay4YHBIX
MPUHIUIAX XUMUYECKOTO TPOU3BOJICTBA;

(hopMupoBaHUEe Yy OOYYAFOIIUXCS OCO3HAHHOTO MOHUMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKHX
3HAaHWUU JUIS OOBSACHEHMS KIIOYEBBIX HJCH M MPOOJIEM COBPEMEHHOW XUMHH, JUIsl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBIICHUH, HMEIOIINX €CTECTBCHHO-HAYYHYIO MPUPOJY; TPAMOTHOI'O PEIICHUS MPpodiieM,
CBSI3aHHBIX C XMMHEH, IIPOTHO3UPOBAHUS, aHAIM3a U OLICHKH C TO3UIUH DKOJOTMYECKOH Oe30MmacHOCTH
MOCIECTBUN OBITOBOM M TPOU3BOJACTBEHHON JEATEILHOCTH 4YEJIOBEKa, CBS3aHHOH C XHUMHUYECKHM
MIPOU3BOICTBOM, HCITOJIb30BAaHUEM U TIEPEpabOTKOI BEILECTR;

yrIyOJIeHUE MPEACTaBICHUN O HAyYHBIX METOJAax IO3HaHUWs, HEOOXOJUMBIX JUIS NMPHOOPETCHUS YMEHUN
OPUEHTHPOBATHCS B MHUPE BEIICCTB U OOBSICHEHMSI XMMUYCCKHX SBJICHHM, UMEIOIIMX MECTO B NPUPOE, B
MPAaKTUYECKON JEATEIbHOCTH U MOBCEIHEBHOM KU3HMU.

B mnane peanuzanuy nepBooYepeIHBIX BOCIUTATENBHBIX M PAa3BUBAIOIINX (DYHKIIMH LIEIOCTHONH CHCTEMBI CPETHEr0
obmiero oOpa3oBaHUsI TPH HM3YYEHUU mpenMera «XUMHS» Ha YIIyOIE€HHOM YpPOBHE OCOOYIO aKTyallbHOCTh
IpUOOPETAIOT TaKue IEeH U 3aa4t, KaK:

BOCITUTaHWE YOSXKIEHHOCTH B IO3HABAEMOCTH SIBICHUN MPUPOJBI, YBAXKEHUS K MPOIECCY TBOPUYECTBA B
00JIacTH TEOPEeTHYECKMX W TPUKIATHBIX HCCIENOBAaHUN B XUMHH, (OPMHUPOBaHHWE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIIMU K OOYyYEHHIO M IIO3HAHMIO, CITIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIIMTAHHUIO Ha
OCHOBE YCBOEHHSI 00IIeYeNIOBEUECKUX [IEHHOCTEH;

Pa3sBUTUC MO3HABATCIIBHBIX MHTCPECOB, MHTCIUICKTYAJIIBHBIX U TBOPYCCKUX CHOCO6HOCTCI71 06yanOHII/IXC$I,
(dhopMUpOBaHHE Y HUX CO3HATEIBLHOI'O OTHOIICHHS K CaMO00Opa30BaHUIO M HENPEPHIBHOMY 00pa30BaHMIO
KaK YCJIOBHIO YCIIEHIHON MPOGECCHOHAIBHON M OOIIECTBEHHOM IESITEIbHOCTH, OTBETCTBEHHOIO OTHOIIICHUS
K CBOEMY 37IOPOBBIO U MTOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;

(hopMupoBaHUE YMEHHI U HABBIKOB Pa3yMHOI'O IPUPOIOTIONB30BaHNS, PA3BUTHE KOIOTHUECKONW KYIIbTYPHI,
nproOpeTeHre OMnbITa OOIMIECTBEHHO-TIOJIE3HOW HKOIOTHUECKOH JIESITEbHOCTH.

OOmiee 4YuCclo YacoB, MPEAYCMOTPEHHBIX Ui W3y4YeHUS XUMHH Ha YIJIyOJeHHOM YpOBHE CpelqHero oOIIero
obpazoBanus, coctasisieT 204 gacoB: B 10 xmacce — 102 vaca (3 gaca B Henemo), B 11 kmacce — 102 gaca (3 gaca B
HEJICITIO).



COJAEPXAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI OPraHNYeCcKOil XMMHM.

[IpenMer 1 3HaYCHUE OPTAHUYECKON XMMHUH, MPEICTABICHUE O MHOI000pa3uu OPraHu4IeCKUX COCTUHCHHUIM.

DNeKTpOHHOE CTPOEHHE aToMa Yriepoja: OCHOBHOE M BO30YXAEHHOE COCTOSHUS. BaneHTHbIE BOZMOXHOCTH
aToMa yrijepoaa. XMMHYECKas CBsS3b B OPraHWYECKMX COCOUHEHHSIX. THUIBI THOpUIM3AIMM aTOMHBIXOpOUTaNeH
yriepoaa. MexaHu3Mbl 00pa3oBaHUS KOBAJICGHTHOW CBSI3M (OOMEHHBIH M JOHOPHO-aKLIENTOpPHBIN). TwHIIbI
MepeKphIBaHUs ATOMHBIX opOuTanel, o- u n-cBsizu. OnuHapHas1, JBOMHAS U TpoliHas cBs3b. CocoObl pa3pbiBa CBs3CH
B MOJIEKYyJIaX OpraHUYecKuX BeriecTB. [loHATHE 0 CBOOOTHOM paauKalie, HyKiieo(uie u daeKTpoduie.

Teopust ctpoeHust oprannyeckux coefauHeHuit A.M. ByTnepoBa u coBpeMeHHBbIE MPEICTABIECHUS O CTPYKType
MOJIEKYJ. 3HauyeHHE TEOPHH CTPOSHHS OPTraHWYECKUX COCAWHEHHMH. MOJNEKyJspHble W CTPYKTYpHBIE (DOPMYIIBL
CrpykTypHble QOpPMYIBI Pa3IMYHBIX BUJOB: pa3BEpHyTas, COKpaméHHas, ckeneTHas. M3omepus. Bumsl msomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 3PPEKTHI B MOJIEKYJIaX OPraHUUECKUX COSTUHEHUH (MHIyKTUBHBIN 1
ME30MEpPHBINH dPPEKTHI).

[IpencraBnenue o KiacCU(pUKAIUU OpraHudeckux BemiecTs. [loHsTre o QyHKIMoHaIbHOM rpymme. ['omMonorus..
Tomonorudeckue pspl. CucreMaThueckass HOMeHKinatypa opranmdeckux coeauHenunii (IUPAC) u TpuBHanibHbBIE
Ha3BaHUA OTACIIBHBIX HpeﬂCTaBHTeﬂeﬁ.

OcobeHHOCTH W KJIacCH(HKALUS OpraHWYecKHX peaknuid. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIVH B
OpraHUYeCKOM XUMUHU.

OKCIIepUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB W HMX IMPEBpallCHUi: O3HAKOMIIEHHE ¢ oOpa3iamu
OPraHruvYCCKrNX BCIICCTB W MaT€pHalaMHW Ha HUX OCHOBEC, OIBITBI IIO IMPEBPAICHHUIO OPraHUYCCKHUX BCIICCTB IIpHU
HarpeBaHuM (MJ1aBJIeHNE, OOYTIIMBaHNE U TOPEHHE), KOHCTPYHPOBAHUE MOJIENIEH MOJIEKYJT OPTaHWYIECKHUX BEIIECTB.

YraeBoaopoasbl.

Anxanpel. ['oMonormdeckwii psifi ankaHoB, oOmmas ¢opmyia, HOMEHKIATypa W H30MEpHUs. OJIEKTPOHHOE H
TIPOCTPAHCTBEHHOE CTPOEHHE MONEKyl AalKaHOB, SP°-TMOpHAM3AIMs ATOMHBIX OpOWTamelf yriepoja, G-CBS3b.
@u3nyecKue CBOICTBA alIKaHOB.

XuUMHUUYECKE CBONCTBA aJIKAaHOB: PEAKIUM 3aMEIICHUs, H30MEpHU3alluu, ACTUAPUPOBAHUS, LUKIM3ALUH,
MIUPOJIN3a, KPEKUHra, ropeHus. IlpencrapieHre o MexaHu3Me peakui paJuKaaIbHOIo 3aMelleH usl.

Haxoxxnenue B npupoze. CriocoObl MOTy4eHUs] U IPUMEHEHHE aJIKaHOB.

Hukmoankaner. O6mas popmyna, HoMeHKIaTypa u u3oMeprsa. OcoOEHHOCTH CTPOSHHSI H XUMHUYECKHUX CBOWCTB
MaJbIX (IUKIIONPOIIaH, MUKI00yTaH) U OOBIYHBIX (IIUKIONEHTaH, [IUKIIOTEKCaH) IUKI0aNKaHoB. CIIocOOb! MO yYeHHs
1 IPUMEHECHU € [IUKJI0AIKAHOB.

Ankensl. ['oMonorndeckuil psi aJKkeHoB, o0mast popMyina, HOMEHKIATypa. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYN AJKEHOB, SP’-THOPHAM3AIMs ATOMHBIX OpOMTanel yriepona, o- M m-cBasu. CTpyKTypHas H
reoMerpudeckas (IUc-TpaHC-) n3oMeprs. DPU3NYECKHE CBOMCTBA AalIKEHOB. XUMHUYECKHE CBOMCTBA: peaKInu
MPUCOCAMHEHNS, 3aMCEIICHUs] B O-TIOJIOKEHUWE MpH ABOMHOM CBS3M, NONMMEpU3aluMu U okucieHus. IlpaBuio
MapkoBaukoBa. KauecTBeHHBIE peakiiny Ha JBOWHYIO CBA3b. CITOCOOBI MOTydeHUs 1 IPUMEHEHUE AJIKEHOB.

Ankaguensl. Knaccuduxanus ankanueHoB (ConpspkEHHBIC, U30IUPOBAHHBIC, KyMyauposanusie). OCOOEHHOCTH
3JIEKTPOHHOI O CTPOEHUS U XUMHUYECKHUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-npucoeaunenue. Ilonumepusanus
CONpsDKEHHBIX TUeH0B. CriocoObl MONMyYeHNs U IPUMEHEHUE aJIKaAuCHOB.

Anxusbl. ['oMonormueckuil psig ankuHOB, o0mmIas ¢GopMmyrina, HOMEHKIATypa M H30MepHs. OIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJIKWHOB, SP-rHOpHau3aunusi aTOMHBIX opOuTaneil yriepoma. Pusnueckue
CBOMCTBa aJIKWHOB. XMMHYECKUE CBOWCTBA: PEAKLMH NMPHCOCAMHEHMS, NUMEPU3ALNN U TPUMEPU3ALUH, OKUCICHHUS.
Kucnorneie cBolicTBa aqKWHOB, UMEIOIINX KOHLEBYIO TPOMHYIO CBsI3b. KauecTBeHHbIE peakunu Ha TPOWHYIO CBS3b.
CriocoObl OyYeHHs ¥ IPUMEHEHN € aJIKHHOB.

ApomaTtudeckue yrieBoopoas! (apeHsl). I'omonornueckuil psn apeHoB, obmas Gopmyrina, HOMEHKIATYpa U
n30MepHs. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKyJbl OeH3oma. (Du3nueckue CBOWCTBA apeHOB.
XuMHUYeCcKre CBOWCTBA OEH30J1a M €ro rOMOJIOIOB: PEAaKIMU 3aMELICHUs1 B OEH30JIbHOM KOJBLIE U YIIIEBOJOPOAHOM
paaukaie, peakiy PUCOEANHEHNs, OKUCIIEHHEe roMoIioroB Oensona. [Ipencrasnenre o0 OpuEHTHPYIOIIEM JeHCTBUH
3aMecTuTeNel B OEH30JbHOM KOJIbIIe Ha MPUMEpPE AJIKUIBHBIX PAAUKAJIOB, KAPOOKCUIILHOM, FTHIPOKCHILHON, aMHUHO- 1
HUTPOIPYIIIBI, aTOMOB TajioreHoB. OCOOEHHOCTH XMMHYECKUX cBOMCTB cTupona. [lomumepuzanus crupona. CrocoOst
MOJTy4YEHHsI U TPUMEHEHHE apOMaTHUECKUX YTIIEBOJOPOOB.



[Ipupoansrii ra3. Ilonytaeie HedTsHBIE ra3bl. HedTh 1 €€ mponcxoxaenne. KaMeHHBIH yroib U IPOLYKTHI €r0
nepepaboTku. CrocoObl mepepaOoTKH HeTH: MeperoHka, KPEeKHHT (TePMUYECKUH, KaTaluTHUECKUH), pUQOPMUHT,
nuponus. [IpoaykTel mepepaboTku He)TH, WX TPUMEHEHUE B IPOMBILIUIEHHOCTH U B OBITY.

I'enerndeckas cBA3b MEXIY pa3TUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHHE TaJOreHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peaknuu 3aMemieHus rajoreHa Ha
TUAPOKCOTPYIILY, HUTPOIPYIIY, LUAHOTPYIIYy, aMUHOrpymimy. J[efcTBHE Ha TIajJoreHNpPOU3BOAHBIE BOJHOIO U
CIHPTOBOIO pacTBopa IIENoyd. B3aumonelicTBue auraioreHalkaHOB C MarHueM U UUHKOM. IloHatue o
METaJNIOOPTaHUYEeCKNX COeMHEHUX. Vconb30BaHne TrajloreHPOU3BOIHBIX YIIIEBOJOPOAOB B OBITY, TEXHUKE M TIPU
CHHTE3€ OpraHNYECKUX BEIIECTB.

OKkcnepuMeHTalbHbIE METOJbl W3YYEHHs BEIISCTB W WX NpeBpalleHHi: H3ydeHHe (U3NYECKUX CBOWMCTB
YTJIEBOJIOPOJIOB (PacTBOPHMOCTh), KaUeCTBEHHBIX PEaKIMH YIIIeBOIOPOJOB pa3IMYHBIX KiaccoB (oOecIBeUYMBaHHE
OpOMHO# WJIM MOJHOW BOJBI, PACTBOpA MEpPMaHraHaTa KaJivs, B3aUMOJICHCTBHE alleTUIICHA C aMMUAYHBIM PacTBOPOM
okcuya cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE yriepojia M BOJAOPOJa B OPraHUYECKUX BEIICCTBAX, IMOJIYUYCHUE
STHJICHA W U3y4YCHUE €ro CBOWCTB, O3HAKOMIIEHHE C KoJuleKiusmu «HepTb» m «Yromb», ¢ obpa3namu IiacTMacc,
Kay4dyKOB M PE3UHBI, MOJIETUPOBAHNE MOJIEKYJI YTIIEBOJOPOOB U TaJIOTEHIIPOU3BOHBIX YTIIEBOJOPOIOB.

Kucaopoacoaep:xaniue opranndeckue coeTuHeHusl.

[IpenenbHble ogHOaTOMHBIE CIUPTHI. CTpoeHHE MOJIEKyY (Ha MpuMepe MeTaHoja U 3TaHona). ['omonorunueckuit
psa, obmas ¢opMmyna, W30Mepus, HOMEHKIatypa W kiaccupukanus. Du3nueckue CBOMCTBa MpeaeNbHBIX
OJHOATOMHBIX CITMPTOB. BOJIOpOJIHI)Ie CBiA3U MCXKAY MOJICKYyJIaMU CIIMPTOB. XUMHUYecKne CBOMCTBA: p€akunmn
3aMCIICHUA, ACTuApaTany, OKHUCICHUA, BSaHMOIIeﬁCTBI/Ie C OpraHM4YeCKMMH W HCEOPraHUYCCKUMH KHUCIIOTaMH.
KadectBennast peakuust Ha OTHOATOMHBIE CIUPTHL. JleliCTBHE 3TaHONa M METaHOJIa Ha OpraHu3M yenoBeka. CrocoOs!
TMMOJIY4YCHHUA U IPUMEHCHUE OJHOATOMHBIX CITMPTOB.

[pocreie 3¢pupsl, HOMEHKIIATYpa U n3oMepusi. OcoOeHHOCTH (PU3MYECKUX U XUMHUYECKUX CBOWCTB.

MHoroaToMHEBIE CIIMPTBI — OTUJICHIJIMKOJIL W TJIMICPUH. dusnyeckne U XUMHUYECKHE CBOMCTBA: pC€akunun
3aMCIICHU S, BSaHMO)IefICTBI/Ie C OpraHM4eCKUMHU MW HEOPTaHWYCCKMMHU KHUCIIOTaMH, KAaUCCTBCHHAsA pCaKlusd Ha
MHOTOAaTOMHBIC CHHUPTHL. [IpencTraBieHme 0 MexaHW3ME peaknuii HyKiIeohHIbHOTro 3amerieHus. JleficTBue Ha
opranusM uenoBeka. CrocoObl MOMy4YeHus U IPUMEHEHUE MHOT0aTOMHBIX CIIUPTOB.

@enon. CTpoeHHE MOJEKYNbl, B3aMMHOE BIMSHUE THAPOKCOTPYIIBl U OEH30JbHOrO sapa. dusnueckue
cBoiictBa (peHonma. OCOOCHHOCTH XMMHYECKHX CBOWCTB (peHona. KadecTBeHHble peakiiu Ha (eHos. TOKCHYHOCTDH
(denona. CriocoObl oay4YeHHs U IpuMeHeHue (eHona. PeHondopmanbaeruaHas cMoJa.

KapOoHnibHblE COGAMHEHMS — aJbJErHIbl U KETOHBL. OJEKTPOHHOE CTPOECHUE KapOOHWJIBHON TIpYIIIHI.
I'omonornveckue psapl aIbAETUA0B U KETOHOB, 00mas popmyra, n3oMepHs 1 HOMeHKIaTypa. dusnueckue cBoicTBa
aNbJErUJI0OB U KETOHOB. XHMHYECKHE CBOWCTBA AlbIECTHIOB M KETOHOB: peakuuu mnpucoeauHeHus. OKucieHue
aJIbJErUJI0B, KAUECTBEHHBIE PEAKIIMU Ha anberuisl. CrocoObl MoMyyeHNs U IPUMEHEHUE ajlbIeTHI0B U KETOHOB.

OmHOOCHOBHBIE TIpeNeNbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOEHUS MOJEKYN KapOOHOBBIX KHCIOT.
Nzomepus n HOMeHKIaTypa. Ousnyeckne CBOWCTBa OJHOOCHOBHBIX MPEAEIHHBIX KapOOHOBBIX KHUCIOT. Bomopoamsie
CBSI3M MEXKIY MOJEKyJaMu KapOOHOBBIX KHCJIOT. XHMUYECKHE CBOMCTBA: KHCIIOTHBIE CBOWCTBA, pEAKIHS
sTepu(UKaLuy, peaknuu C y4acTUEeM YIJIEBOAOPOJHOro pagukana. OcoOCHHOCTH CBOMCTB MYpPaBbUHON KHCIIOTHI.
[loraTHe O NPOU3BOMHBIX KAapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHOroodpasue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOWCTB HENpPEENbHBIX W apOMAaTHYECKMX KapOOHOBBIX KHCIIOT, JUKApOOHOBBIX  KHCIOT,
THIPOKCUKApOOHOBBIX KHCHOT. [IpencraBuTenn BbICIIMX KapOOHOBBIX KHCIIOT: CTEapUHOBAs, IAJIbMHUTHHOBASI,
OJICUHOBAS, JUHONE8AS, TUHOIEeH08asi KNCTIOThl. CIOCOOBI OMY4YEeHHUs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omomornyeckuii psa, obmas ¢opmyna, W30oMepus W HOMEHKiarypa. (Du3MvecKkue u
XUMUYECKUE CBOMCTBA: THUIPOIN3 B KUCIIOH U IIETOYHOU cpere.

Kupsl. Ctpoenne, pu3uveckne W XUMHYECKHE CBOMCTBA >KUPOB: THAPOIN3 B KUCION W IIETOYHON cpere.
OcobeHHOCTH CBOMCTB KHPOB, COAEPKAIINX OCTATKH HEMPeNeNbHBIX KUPHBIX KUCIOT. JKUpHI B IpUpoe.

MBpu1a KaK oMU BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHE.

OOmas xapaktepucThka yriaeBofoB. Kiaccuduxamusi yriaeBogoB (MOHO-, [OW- M IOJUCAXapUABI).
MoHocaxapusl: IIII0K03a, (hpyKTO3a, rajakrosa, puodosa, aesokcupubosa. dusnyeckre CBOMCTBa U HaXOXKACHHE B
npupozpe. PorocuHTe3. XUMHUUECKUE CBOMCTBA IJIIOKO3bI: PEAKIUH C YYacTUEM CIHMPTOBBIX M AJIbJECTMIHON TPYIIIL,
CIIMPTOBOE M MOJIOYHOKHCIO0e OpoxkeHue. IIpuMeHenne Iiaroko3bl, €€ 3HAUCHUE B KU3HEHEATENLHOCTH OpraHU3Ma.
Hucaxapunsl: caxapo3a, MajlbTo3a M JakTo3a. BoccraHaBiuBaiomue M HEBOCCTAHABIMBAIOILIUE UCAXapUIbL.
I'uaponus nqucaxapunoB. Haxoxaenue B npupose u npuMmeHenre. Ilonucaxapuasl: Kpaxmali, IIIMKOTEH M LeJUTI0I03a.
CrpoeHne MakpoMOJIEKYJ Kpaxmaja, IIMKOTeHa M LesuTiono3bl. dusndeckue CBOWCTBA Kpaxmalla W LIEIIIONIO3bL.



XuMHUYecKre CBOWCTBAa Kpaxmaja: THAPOJIN3, KaYeCTBEHHAs Peaklys ¢ HOJOM. XMMUYECKHE CBOMCTBA LIEIUTIONO3bI:
THIIPOITU3, ToNy4YeHue 3(hupoB Hemttono3sl. [lonaTue 00 HCKyCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIHN MIENK).

OKkcnepuMeHTalbHbIe METOABI 3YUeHHsI BEIIECTB U MX MPEBPAILCHUH: PaCTBOPUMOCTD PAa3IMYHBIX CITUPTOB B
BOJIe, B3aUMOJEHCTBHE ATaHONA C HATPHEM, OKHCICHHE 3TUJIIOBOTO CIHMpTa B albJCTH] Ha PacKajiCHHOH MeTHOM
MPOBOJIOKE, OKHCJIEHHWE STHJIOBOTO CIUpPTAa IUXPOMATOM Kaiusi (BO3MOKHO HCIONb30BAaHHE BUAECOMATEPHAIIOB),
KayeCTBEHHbIE peaKkIMU Ha amibaeruabl (¢ ruapokcuaom auammuncepedpa(l) u rugpokcunom memu(ll)), peaxmus
rnuneprna ¢ ruapokcuaoM Meau(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBUE pACTBOpPa
rmoKo3bl ¢ ruapokcuaoM menu(ll), B3anmozpeiicTBue Kpaxmaida ¢ MOAOM, PEUIEHHE IKCIEPUMEHTAIBHBIX 3a7ad Mo
temaM «CriupThl U peHonb», «KapOoHoBbie KHCIOTHI. CIOXKHBIE dPUPHD».

A3oTcoaepkaniue Oprannyeckme coeTuHeHus.

AMWHHBI — OpraHUYecKHe TPOU3BOAHBIE aMMHuaKa. Kinaccupukanus aMHHOB: anu(aTHdecKie U apoMaTHIecKue;
MepBUYHbIC, BTOPUYHBIE M TpeTuuHble. CTpoeHHe MoOJeKyd, oOmas ¢GopMyna, W30MeEpusi, HOMEHKIATypa H
¢usnveckre cBoWcTBAa. XWMHUYECKOE CBOKMCTBA alM(PaTHYSCKUX AMHHOB: OCHOBHBIE CBOWCTBA, alKMJIMPOBAaHUE,
B3aMMOJICHCTBHE MEPBUYHBIX AMUHOB C a30TUCTOM KHCI0TON. COoNr aKHIIaMMOHUSL.

AHWIIMH — TIpeJCTaBUTENb aMUHOB apomarudeckoro psaa. CTpoeHue aHWIMHA. B3amMHOe BIUsIHHE TPYIIT
aTOMOB B MoJiekysie aHwinHa. OCOOEHHOCTH XMMHWYECKMX CBOMCTB aHMIMHA. KadecTBEeHHbIC peaklMy Ha aHWIJIHH.
CriocoObl TIONTyueHHs ¥ IPUMEHEHN e audaTnieckiux aMrHOB. [loydeHue aHITIHA U3 HUTPOOSH30Ia.

AmwuHOKHcTOTE. HoMmenknatypa u u3omepus. OTAeNbHbBIE NMPEACTABUTENN 0-aMUHOKUCIIOT: TJIMIUH, ajJaHuH.
®duznueckne CBOHCTBA aMHUHOKUCIOT. XHWMHYECKHE CBOWCTBA aMHHOKHCIOT KaK aM(OTEepHBIX OpraHUYecKhuX
COE/IMHEHUH, peaKiys MOJIUKOHICHCAIIK, 00pa30BaHue MENTUIHOW CBs3U. BHonornueckoe 3HaYeHnEe aMUHOKHUCIIOT.
CUHTE3 ¥ TUAPOIN3 TSN THJIOB.

Benku kak mpuposgnbie momumepbl. [lepBudHas, BTOpHYHAS M TPETUYHAS CTPYKTypa OeiakoB. XUMHYECKHE
CBOMCTBA OCJIKOB: TUAPOJIN3, ACHATYPALIMs, KAUSCTBEHHbIC PEAKIIMK Ha OCIIKH.

OKCnepuMEHTAlIbHBIE METOJIbl M3y4YeHWs BEIIECTB W WX NpPEBpalleHHil: pacTBOpeHHEe OENKOB B BOJIE,
JieHaTypalusi OSITKOB TIPW HAIPEBaHWU, IIBETHBIC PEAKIIMH Ha OCNTKH, pellieHrne dKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM
«A3oTcozepxalle oOpraHuueckue CoeiMHeHus» u «Pacro3HaBaHue OpraHUYECKUX COECNUHEHUI.

BbicokomoJiekyIsIpHbIE COCIMHEHHS.

OcCHOBHBIE IOHSTHA XHMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO,
CTEIEHb IIONMMEpPHU3alUM, CPEIHsAA MOJIeKyJasipHas Macca. OCHOBHBIE METONbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COEIMHEHUH — IONMMepHU3aLysl U ITOJIMKOHICHCALIUS.

Ilonumepuble Matepuansl. [lnactmaccsl (MOMUATUIIEH, IOJUIPOINMIEH, IONMBUHWIXIOPU[, IOIMCTUPOI,
MTOJIMMETHIIMETaKPpHUIIAT, IIOJIMKApOOHATHI, TOMUATHIICHTepedTanaT). Y THIN3anus U epepadoTKa IIacTuKa.

OnacTtomepsl: HAaTypaJbHBIA  KaydyK, CHHTETHUECKHME Kaydykd (OyTagueHOBBIM, XJIOPOIPEHOBBIH,
M30ITPEHOBHIN) M CHIIMKOHEI. Pe3nHa.

Bomokna: HaTypanbHbIE (XJIONIOK, IIepPCTh, IIENK), HCKYCCTBEHHBIE (BHCKO3a, AaIleTaTHOE BOJIOKHO),
CHHTETHYECKHE (KalpoH U JIABCaH).

[Tonumeps! criennanbHOr0 HazHadeHHs (Te(IOH, KEBJIap, IEKTPONPOBOIIILME MOIUMEPHI, OuopasiiaraeMble
TTOJTUMEPHI ).

OKCHepUMEHTalbHbIE METOAbl H3YyYEHHs BEIIECTB W MX MPEeBpallleHHH: O3HAaKOMJIGHHE C oOpasuamu
MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB, PELICHHE SKCIEPUMEHTAJBHBIX 3a7ad [0 TeMe
«PacnozHaBaHue IJIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxxnenue MomnekyssipHOH (OpPMYINIBI OpraHMYECKOTO COEOMHEHHUS] 110 MAacCOBBIM [JOJSIM 3JIEMEHTOB,
BXOJSIIIIUX B €r0 COCTaB, HAXOXKJCHHE MOJEKYJSIPHON (OPMYIBI OPTraHMYECKOro COeNWHEHHS Mo macce (00BEMYy)
MPOAYKTOB CTOpaHUs, IO KOJIMYECTBY BeIIecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/HIM HCXOJHBIX BEIIECTB,
YCTaHOBJIEHUE CTPYKTYPHOH (hOPMYIIbI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XUMHUYECKUX CBOIMCTB MJIM CIIOCOOOB
MOJTy4EHHsI, OTIpeeNIeHNE A0IH BIX0/a IPOAYKTa PEaKUU OT TEOPETUIECKH BOZMOXKHOTO.

MexnpenaMeTHble CBSI3H.

Peanuzanus MexXnpeqMeTHBIX CBA3€H IpU U3yYEHUH OpraHndecKod XuMuH B 10 Kilacce oCyLIecTBISIETCS Yepes
HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUH, TaK U MOHATUH, NPUHATHIX B OTACNIBHBIX INpeaMeTax
€CTECTBEHHO-HAYYHOI'0 LIHKIIA.

OOmue ecrecTBEHHO-HAYYHbIC OHATHS: ABJICHUE, HAYYHbIN (akT, TMIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CUHTE3,
Kjaccuukanys, HadMoAeHe, U3MEPEHNE, IKCIEPUMEHT, MOJIeNb, MOJCITUPOBAaHUE.

®dusuka: MaTepus, aToM, DJIEKTPOH, POTOH, HEHTPOH, MOJIEKYJa, SHEPreTHYECKH YPOBEHb, BEIIECTBO, TEINO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKHE BETMUMHBI, €MHULIBI H3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.



Buonorus: kinerka, opraHusM, 3KocHcTema, Ouocdepa, MeTabONW3M, HACIIEICTBEHHOCTb, ABTOTPO(HBIH U
reTepoTpodHBIA THI MUTAHUS, OpOXKeHHE, POTOCHHTE3, JIBIXaHUE, OCIKH, YrIIEBOAbI, KUPBI, HYKIICHHOBBIE KUCIIOTHI,
(hepMeHTHI.

I'eorpadusi: monesHbie HCKOMaeMble, TOILIHBO.

TexHonmorusi: MuIEeBble MPOAYKTH, OCHOBBI PAaIMOHAJIBHOTO MUTAHWS, MOIOIIME CPENCTBA, MaTepHalbl U3
HUCKYCCTBCHHBIX U CUHTCTUYCCKHNX BOJIOKOH.

11 KJIACC

OBLIASI U HEOPTAHUYECKAS XUMUS

Teopernyeckne 0CHOBBI XHMHH.

AtoM. CocTaB aTOMHBIX sifiep. XUMHUECKUU 3yieMeHT. M3oTomnbl. CTpOeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YHWCIIA. DHEPreTHUECKHE YPOBHM W IOAYPOBHH. ATOMHBIe opOuTanu. Kiaccnpukanums XuMHUYECKHX
anemMeHtoB (S-, p-, d-, f-smements). PacmpenmeneHne DIIEKTPOHOB 110 ATOMHBIMOPOMTAISM. ODJIEKTPOHHBIE
KOH(HTYpallu aTOMOB JJIEMEHTOB IMEPBOTrO—YETBEPTOrO0 TEPHOAOB B OCHOBHOM U BO30YKAEHHOM COCTOSIHUH,
JJIEKTPOHHBIE KOH(QUTYPAIIUH HOHOB. DIEKTPOOTPHIIATEIEHOCTb.

[lepuonnueckuit 3akoH u Ilepuoanueckas cucrema xumuueckux sieMmeHToB J[.M. MenneneeBa. CBs3b
MEepUOANYECKOr0 3aKkoHa U Ileproanveckoi CUCTEMbI XMMHUUYECKHX JJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMH HPOCTBIX M CIOXKHBIX
BEIIIECTB I10 TPyNIaM U epruoaM. 3HaueHue nepuoandeckoro 3axona /.M. Menzaeneesa.

Xumuueckasi CBA3b. Bujbl XMMHUYECKOW CBSI3U: KOBAJIEHTHAsl, HMOHHAs, MeTajuimueckas. MexaHU3Mbl
0o0pa3oBaHMs KOBAJEHTHOW CBA3M: OOMEHHBIH M JIOHOPHO-AaKIENTOPHBIM. DHeprus M JIuHa cBa3u. [lomsipHOCTB,
HaMNpaBJIE€HHOCTh W HACBIIIAEMOCTh KOBaJIEHTHOW CBsi3u. KpaTHbie cBsizu. BojopojHas cBsi3b. MeXMOJEKYJIApHbIE
B3aUMOJEHCTBUA.

BaneHTHOCTP ¥ BajeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b DJIEKTPOHHON CTPYKTYpPBI MOJNEKYlI C HX
TeOMETPUIECKIM CTPOeHHEM (Ha MpuMepe COeAMHEHUH 3JIEMEHTOB BTOPOTO MIEPHOA).

[IpencraBnenue O KOMIUIEKCHBIX coeAuHeHHsAX. CocTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOpa3oBaTelnb,
JUTaHbl. 3HaYeHNE KOMIUIEKCHBIX coenuHeHui. [lonsaTre 0 KoopAMHAIMOHHOW XUMHH.

BermmectBa MONEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. THIBI KPUCTAIIHYECKUX PEmIETOK (CTPYKTYp) U
CBOIICTBA BELIECTB.

[lonsarre o aucnepcHBIX cucteMax. Mctuaabie pacTBopsl. [IpencraBnenne o KOMUIOMAHBIX pacTBopax. CriocoOs!
BBIPDQKCHHSI KOHLIGHTPAllMM PACTBOPOB: MAaccoBasl JOJII BEIIECTBA B PACTBOPE, MOJSIPHAsE KOHLIEHTpaLus.
HaceplmieHHbBIE 1 HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTamioruapaTsl.

Krmaccudukammss u HOMEHKIAaTypa HEOPraHMYECKHX BEIIEeCTB. |pHUBHAJbHBIE HA3BaHUS  OTIENBHBIX
MpEeACTaBUTENEH HEOPTAHUYECKUX BELECTB.

Kiraccudukarys XMMAYECKAX PEAKITNHA B HEOPTaHUUECKOM W OPTaHMYECKOH XMMHUHU. 3aKOH COXPaHEHHS MacChl
BEIIIECTB; 3aKOH COXPaHEHHS U MPEBPAIICHHS YHEPTHH NMPU XUMUYECKUX peakmusiX. TermmoBsie 23 (HeKTsl XUMUIECKHX
peakuuii. TepMOXUMUYECKUE YPABHEHHUS.

CKOpOCTh XMMHYECKOH peaKIny, €€ 3aBHCHMOCTb OT Pa3NUYHBIX (pakTopoB. I'OMOTreHHBIE W TETepOreHHBIE
peakunu. Katanus u kaTanus3aTopsl.

OOpatumble W HeoOpaTUMBIE peaknnu. XHWMHU4YecKoe paBHOBecne. KOHCTaHTa XUMHYECKOTO PaBHOBECHSI.
@DakTophbl, BIUAIOIINE HA MOIOKEHUE XUMUYECKOrO PABHOBECHUS: TEMIIEPATYPA, JABICHUE U KOHLICHTPALMU BEILECTB,
yuacTtByromux B peakuuu. [Ipunuun JlelllaTense.

OnexTponutuieckas aucconnanvs. CUIIbHBIEC U ClIa0ble AMeKTponuTsl. CTeneds aucconuanmn. Cpena BOTHBIX
pPacTBOpOB: KHCIIOTHAas, HEWTpalbHasl, ImenodHas. Bomopomssrii mokazatens (PH) pactBopa. I'maponmus comeit.
Peakuuu nonHoro ooOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuuu. CreneHb oOkucieHus. OKHUCIUTENb U BOCCTAHOBUTEINb.
[Ipouecchl OKHCIIEHHST U BOCCTAHOBJIECHUSA. BakHEWIIME OKHUCIUTEIM M BOCCTAHOBUTENH. MeETOH 3IEKTPOHHOIO
OanmaHca. DIEKTPOIU3 PaCTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAJIbHbIE METO/ABl U3YUYEHHs BEIIECTB U UX IMPEBPALLECHUHN: PA3IOKEHUE MEPOKCHUAA BOJOPOIA B
MPUCYTCTBHM KaTaIM3aTopa, MOAETH KPHUCTAUTMYECKUX PEmETOK, NPOBEIEHUE peakuii HOHHOTO OOMEHa,
OIpeNieNieHrne Cpebl PaCTBOPOB C MOMOIIBI0 WHAMKATOPOB, M3YYEHUE BIUSHUS PA3IHIHBIX (DAaKTOPOB Ha CKOPOCTH
XUMHYECKOH PEaKIMK U MOJI0KEHHE XUMUYECKOTO PABHOBECHSI.

Heopranuyeckass Xumusi.



Ilonoxxenne HemeramoB B llepuommueckoir cucreme xumuueckux osnemeHTtoB .M. MenaeneeBa u
O0COOCHHOCTH CTpOCHHUSI MX aToMoB. Duinyeckue CBOWCTBA HEMETAJUIOB. AIIOTPONHUS HEMETaUIoB (Ha mpUMepe
KHCIopofa, cepsl, pocdopa u yriepoaa).

Bonmopon. ITlonyduenwe, ¢u3nyeckne M XWMHYECKHE CBOKMCTBA: PEAKUUH C MeTalJaMd W HeMeTalllaMH,
BOCCTaHOBHTENbHBIEC CBOMCTBA. ' mapu bl TOMIMBHEIC JIEMEHTEI.

lanorensl. HaxokIeHune B TNpHpPOJE, CIOCOOBI TMONYYeHUsS, (QHU3MYECKUE H XHUMHUYECKHE CBOWMCTBA.
I"anorenoBonopobl. BaxkHelme KuciopoacoaepKaliue coeJUHEHUs rajoreHoB. JlabopaTopHble U MPOMBIIIICHHBIC
CTOCOOBI MONTYYEeHHUs TaJOreHoB. [IpiMeHeHre TaloreHoB 1 UX COSAMHEHUH.

Kucnopon, o3on. JlabGopaTopHble ¥ NPOMBIIUICHHBIE CIIOCOOBI TONY4YeHUs Kuciopoaa. Dusmueckue u
XHUMUAYECKUE CBOWCTBA M IPUMEHEHHE KUCIOpoaa 1 030Ha. OKCHIBI U IEPOKCH/IBI.

Cepa. Haxoxnenue B mpupoje, crocoObl moiydeHus, (GU3nvecKkrue U Xumuueckue cBoiictBa. CepoBonopof,
cynbduabl. Oxcun cepri(1V), okcun cepoi(VI). CepHucras u cepHast KUCIOTHI U UX coiar. OCOOCHHOCTH CBOWCTB
cepHoM kucnoThl. [IpumeHeHue cepbl U €€ COeTMHEHUH.

A3oT. HaxoxjaeHue B mpupojae, CHOCOObI MONy4eHHs, (DU3MUYECKHME M XUMUYECKUE CBOMCTBA. AMMUAK,
HuTpubl. OKCHIBI a30Ta. A30THCTash MU a30THAs KUCIOTHI M WX coimu. OCOOEHHOCTH CBOMCTB a30THOM KHCJIOTHI
[Ipumenenue a3o0Ta U €ro cOeJUHEHUH. A30THBIC YA0OpEHUSI.

dochop. Haxoxkenue B mpupojie, CrocoObl MojydeHus, GU3ndecknue U XuMHUUIeckre cBoicTBa. Dochuabl u
dbochun. Oxcunpl hochopa, pochopHas kuciora u €€ conu. [Ipumenenue dochopa u ero coemunenuii. docdopHbie
yI00pEeHHMSL.

VYrnepoa, HaxoxkJeHHEe B Tpupojlie. AJUIOTporHble Momudukanmu. Pu3nueckne W XUMHUYECKHE CBOWCTBA
MIPOCTHIX BeEMIECTB, o0pa3zoBaHHEIX yriaepoaoM. Oxkcun yriaepoma(ll), okcun yraepoma(lV), yrompHas kuciora u eé
coiy. AKTUBHPOBAHHBIN yronb, aacopOrus. Dymnepensl, rpadeH, yriaeponHble HAHOTPYOKu. [IpuMeHenne mpocThIx
BEIIECTB, 00Pa30BaHHBIX YIIIEPOJIOM, U €ro COCINHCHH.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MONydYeHWs, (GU3NYECKHe W XUMHYecKue cBoicTBa. Okcun
kpemuaus(1V), kpemaneBas KUCioTa, CHiIMKaThl. [IpuMeHenne kpemMHus u ero coeanHeHnid. CTEKIIo, ero mojay4yeHue,
BH/IBI CTEKIJIA.

[lomoxxenne wmerammoB B Ilepuogmueckoil cucremMe XHUMHYECKHX dJeMeHTOB. OCOOEHHOCTH CTpPOCHHUS
AJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTautoB. OO0rue hU3HIecKre CBOMCTBA METaLIOB. [IpruMeHeHre MeTaioB B OBITY
1 TexHuke. CIUtaBbl METANIOB.

ONEKTPOXUMHUYECKUAN Psi HAPsDKEHUH MeTaiutoB. OOIre Crioco0bI MOIYISHHS METALIOB: THIPOMETAJITYPTHUs,
MAPOMETAILTYPrHs, d7eKTpoMeTautyprus. [lorstre o koppo3un MeTaiioB. CriocoObl 3aUTHl OT KOPPO3HH.

O6mrast xapakrepucTrka MeTamuioB |A-rpymmel [leproandeckoi CHCTEMBl XUMUYECKHX dJIeMeHTOB. HaTtpuii u
KaJlui: monydeHne, pu3nvecKrue ¥ XUMHUIeCKne CBOMCTBA, IPUMEHEHHUE MMPOCTHIX BEIIECTB U UX COSANHEHUH.

Ob6mas xapakrepructika metaos || A-rpymmsr [lepronudeckoit cHCTEMBI XMMIYECKIX 3JIEMEeHTOB. Maruuii u
KaNbpIUil: monmy4yeHne, (U3NYecKne W XUMHYECKHE CBOMCTBa, MPUMEHEHHE MPOCTHIX BEIIECTB M WX COCAMHEHUH.
JKéctrocTh BOMBI M CITOCOOBI €€ yCTpaHEHUSI.

ANIOMUHHNA: TIOTy4YeHHe, (pU3MYecKue W XWMHUYECKHE CBOICTBAa, MPHMEHEHHWE IPOCTOTO BEIIeCTBA M €ro
coequHEeHNH. AM(OTEpHBIE CBOMCTBA OKCH/IA ¥ THUAPOKCH/IA ATFOMHHUS, THAPOKCOKOMILIEKCH alTFOMUHUSL.

OOmas xapakreprucTika MeTaiioB nobounbrx noarpynn (b-rpymm) Ilepuomudeckoil CUCTEMBI XMMHUYECKHX
JJIEMEHTOB.

dusnveckrue ¥ XMMHUYECKHE CBOMCTBA XpoMa | ero coeaunenuit. Okcupl u ruapokcuapl xpoma(ll), xpoma(lll)
u xpoma(V1). XpoMathl 1 qXpOMaTHl, X OKHCIHUTENbHBIE CBOICTBA. [lomydeHre u mpuMeHeHne Xpoma.

dusnyeckne ¥ XUMUYECKHE CBOMCTBA MapraHiia M ero coequHeHnil. Baxwueitmme coequnenus mapranma(ll),
maprauna(lV), mapranma(VI) u mapraama(VII). Ilepmanranar kamus, ero OKUCIUTENBHBIE CBOHCTBA.

du3nveckne 1 XUMHUYECKHE CBOMCTBA JKeJle3a W ero coeAnHeHnn. OKcuapl, ruipokcnuasl U comm xenesa(ll) u
xemne3a(lll). [lomyuenne n mpuMeHeHHe Kene3a U ero CIUIaBOB.

dusnveckne W XUMHYECKHE CBOMCTBA Menu W e€ coeauHeHuil. llomydeHwe w mpuMeHeHWe Menu U e€
COCTUHEHUN.

Huuk: momydeHue, Qu3MYeckne W XUMHUYECKHE CBOWCTBA. AMGOTEpHBIE CBOWCTBA OKCHAAa W THAPOKCHIA
[WHKA, THAPOKCOKOMILIEKCHI IIMHKA. [[puMeHeHre MMHKa U ero COSIMHEHN.

OKCIIeprMEHTANbHBIE METOABl M3YYeHUs BEIIeCTB M WX IPEBpalleHUH: HW3ydeHHe o0pas3lOB HEMETAIUIOB,
roperne cepwl, ¢ocdopa, ikemea, MarHug B KUCIOpOJE, H3yYeHHWE KOJIeKnuu «Meramuibl W CIUIaBEIY,
B3aMMOJCHUCTBHE  ILUEMOYHBIX M  IIEJOYHO3EMENbHBIX METAIOB € BOMOW  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), B3aMMOJICHCTBUE [IMHKA U YKeJe3a C pacTBOpaMH KUCIIOT M IIENOYel, KaueCTBEHHbIE PeaKkluy Ha
HEOpraHWYecKWe aHHWOHBI, KATHOH BOJOPOJA M KAaTHOHBI METAJUIOB, B3aWMOJCHUCTBHE THAPOKCUIOB ATIOMHHHUS H



LIMHKa C PacTBOpaMU KUCIJIOT M ILIENOYeH, pelieHne 3KCIepruMEeHTalIbHBIX 3a1au 1o TeMaM «l anorensn», «Cepa u eé
COeIMHEHU», «A30T U (ochop M MX coemuHeHUs», «MeTaumbl TNIABHBIX MOATPYHI», «MeTamibl MOO0YHBIX
MO PYTIID».

Xumus 4 )KU3HbD.

Pons xuMum B o0ecrieueHNH YCTOHUMBOIO pa3BUTHA yeraoBeuecTBa. [IoHsATHE 0 HayYHBIX METOAAX MO3HAHUS U
MCTOAOJIOTMM HAYYHOI'0 HCCICIOBaHUA. HaquHe IIPpUHIMUIIBI OpraHru3aluyd XUMHYCECKOro IIpOU3BOACTBA.
[IpompbInuTeHHBIE CTIOCOOBI TOMYYEHHs BAXKHEHITNX BEIIECTB (Ha MPUMEpe MPOU3BOICTBA aMMHAKa, CEPHON KUCIIOTHI,
MetaHona). [IpombllieHHbIe CIOCOOB! MOMYUYEHUSI METAUIOB M CIUIAaBOB. XMUMHUYECKOE 3arpsi3HEHHE OKpYXKaroIien
Cpeabl U ero NocieACTBUs. Pollb XuMun B 00eCTICUeHUN YHEPTeTHIECKON Oe30ITacHOCTH.

XuMusi M 300poBbe uenoBeka. JlekapcTBeHHble cpeacTtBa. [IpaBuiia HCIONB30BaHUS JIEKAPCTBEHHBIX
mpernaparTos. Ponp xumum B Pa3BUTUN MCOAWULIUHEIL.

XuMHg MHIIM. OCHOBHBIE KOMIIOHEHTHI, MNMINEBBIE [100aBKH. Poib XUMHKM B OOECIEUEHHUM MHIIEBOI
0e30MacHOCTH.

Kocmernueckne u mnapgromepHbie cpeactBa. beitoBass xumus. IlpaBuia 6Ge30macHOr0 HCIOIb30BAHUS
IperapaToB ObITOBOM XUMHUH B ITOBCETHEBHON MKHU3HHU.

XUMUsI B CTPOUTENBCTBE: BAXKHENUIIIME CTPOUTEIBHBIC MaTepHalbl (IIEeMEHT, OETOH).

XUMHUS B CEIBCKOM X03siicTBe. OpraHruecKre U MUHEpaIbHbIE YI00peHUsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHalibl, KpPAacKd, CTEKIO0, KepaMuKa. MaTepHasbl JUIsl 3JEKTPOHUKH.
HanorexHonoruu.

Pacuérneie 3anaun.

Pacuérpr: maccel BemecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce WIU O00BEMY
OJIHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, Macchl (00bEMa, KONMYECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CIIH
OJTHO M3 BEIIECTB MMEET IMPUMECH, Macchl (00BbEMa, KOMMYECTBA BEIIECTBA) MPOAYKTa PEAKIINH, €CITH OTHO U3 BEUIECTB
JJAHO B BUJE PacTBOpa C OIpPENEIEHHOW MACCOBOHM J10JIEH PacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM U MOJIIPHOU
KOHICHTpAalU BEIIECTBA B paCTBOPE, JO0JIM BbIXOAa IMPOAYKTa PEaKIUN OT TCOPECTUYCCKHU BO3MOXKHOTIO.

MexnpeaMeTHble CBSI3H.

Peanuzamuss MeXNpenMETHBIX CBs3ed Npu HM3ydeHMH OOIIeld W HeopraHudeckoW xummu B 11 Kiacce
OCYIIIECTBIISIETCS Yepe3 MCIONb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSTHN, TaK W TOHSITHHA, MPUHATHIX B
OTIENBHBIX TPEAMETaX eCTECTBEHHO-HAYYHOTO UK.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHSI: SBIICHUE, HAYYHBIH (akT, THIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3,
KJ1acCu(pUKAIUs, IePUOINIHOCTD, HAOIIOIEHNEe, N3MEPEHHUE, IKCIIEPUMEHT, MOZEIh, MOIEIHPOBAaHHE.

Ou3uka: MaTepus, MHKPOMHp, MaKpOMHp, aTOM, OJIIEKTPOH, TPOTOH, HEHTPOH, WOH, W3OTOIHI,
PaaroaKTUBHOCTh, MOJIEKYJa, JHEPTeTHUECKUN YPOBEHb, BEIECTBO, TENO0, 00BEM, arperaTHOe COCTOSHHE BEIIECTBa,
WJeanbHBIN Ta3, (YU3MYecKie BeTMINHbI, NHUIIBI U3MEPEHHs, CKOPOCTh, SHEPTHs, Macca.

buomnorus: kierka, opraHu3M, dKOCHCTeMa, Orocdepa, METadboII3M, MaKpo- ¥ MHKPOIJIEMEHTHI, OCITKH, KHUPHI,
YTIIEBO/IbI, HyKJIIEMHOBBIE KHCIIOTHI, EPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MTOTOK YHEPTUU B IKOCHCTEMAX.

I'eorpacdus: MuHEpAIBI, TOPHBIE TIOPO/BI, TOJIE3HBIE HCKOTIAEMEBIE, TOTTUBO, PECYPCHI.

Texnomorus: XUMHUYECKast MTPOMBIIIIIEHHOCTbD, MeTaJLTyprus, CTPOHTENHHBIE MaTepHabl,
CENbCKOXO3HCTBEHHOE IPOW3BOJCTBO, TMHINEBAas MPOMBIIUIEHHOCTh, (DapMarieBTH4YecKas MPOMBIILIEHHOCTS,
MMPOM3BOJICTBO KOCMETHYECKHX MPENapaTroB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPUAIOB, DIEKTPOHHAS
MIPOMBINIUIEHHOCTH, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VIJIbTATHI OCBOEHHMA TTPOT'PAMMEI 110 XMW HA YTI'JIYBJIEHHOM YPOBHE
CPEJJHET'O OBLIET'O OBPA3OBAHU A

JJMYHOCTHBIE PE3YJIBTATbBI

B cootrBercTBUH C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX PE3YJILTATOB OCBOCHUA
npeaMera «XUMHsD» Ha YPOBHE CPEAHEro o0Iero oOpa3oBaHUs BBIJIETICHBI CIEIYIOIME COCTABISIONINE: OCO3HAHHE
00YYaOLIMMHUCST POCCHICKON T'pa)XIaHCKOH HMICHTHYHOCTH; TOTOBHOCTh K CAMOPa3BHUTHIO, CAMOCTOSTENBHOCTH H
CaMOONPEACICHUIO; HallMuWe MOTHBalMM K  OOy4YeHWIO; TOTOBHOCTh M CHOCOOHOCTH  OOYYarolIHXCs
PYKOBOACTBOBATLCA IIPUHATBIMHU B O6H1€CTBC nmpaBujaMM MW HOpMaMH TIOBCACHHA, HAJIWYUC IIPAaBOCO3HAHUS,
9KOJIOTUUECKOM KYJIbTYPBbI; CHOCO6HOCTI> CTaBUTD LUECIIU U CTPOUTD KU3HCHHBIC I1JIaHbI.

JIM4HOCTHBIE pE3yNbTaThl OCBOGHHS MpeaMeTa «XHUMHUS»  OTpaxaroT CGHOPMUPOBAHHOCTH  OIBITA
MO3HABATENIbHOM M IMPAaKTUYEeCKOW JeATENbHOCTH o0Oydaromuxcsi B TPOILECCEe pealn3alud  00pa3oBaTeIbHOM
JeSTEeIbHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOSHUs HOpeaAMera «XUMUS»  OTPaXarT CPOPMHUPOBAHHOCTH  OMbBITA
MO3HABATENIbHOM M IMPAaKTUYEeCKOW MAEATENbHOCTH OOy4aroMXcsi B TIpollecce peanu3alud  00pa3oBaTeNbHOM
JCATCIIbHOCTH, B TOM YHCJIC B YaCTHU:

1) rpa)kaaHCKOro BOCIIMTAHUS

OCO3HaHHWsl O0YYAIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaXKEHHS K 3aKOHY U
MIPABOIOPSIKY;

NpeaACTaBJICHUA O COUUAJIBHBIX HOPMax U NpaBujiaX MEKINIYHOCTHBIX OTHOIIIEHHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATETHHOCTH MPU CO3aHUN y4eOHBIX MPOEKTOB, pEIICHNH YIEOHBIX U
IMO3HABATCIbHBIX 3a/la4, BBIIMOJTHCHUNU XUMHWYECKUX SKCIICPUMEHTOB,

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HaMEPEHWs, JIOTUKY W apryMEHTHl JIDYTUX IIpU aHaju3e
Pa3InuHbIX BUIOB yqe6H0171 ACATCIIbHOCTH,

2) NaTpMOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJIEUIO OTCUECTBEHHON XUMUH;

YBa)KEHMS K IIPOLIECCY TBOPUECTBA B 00J1ACTH TEOPUU M IPAKTHUECKOTO IPUIOKEHUS XUMHUH, OCO3HAHUS TOIO,
YTO JaHHblE HAyKU €CThb pPE3YJbTaT IJIUTENbHBIX HAOMIOAECHHUM, KpPONOTIMBBIX 3KCIIEPUMEHTAJIBHBIX IIOMCKOB,
[IOCTOSIHHOT'O TPYZAa YYEHBIX U IIPAKTUKOB;

MHTEpeca M IMO3HABATEIbHBIX MOTHBOB B IMONYYCHHH W IIOCIEAYIONIEM aHAIM3e MH(MOPMAIHMU O MEPEeOBBIX
JOCTH)KEHUSIX COBPEMEHHON OTE€YECTBEHHOW XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMsI, ’TUYECKOTO TIOBEIEHMUST,;

CIIOCOOHOCTH OLICHUBATh CHUTYallU, CBSI3aHHbIE C XWMHYECKMMHU SIBJICHMSMH, W INPUHUMATh OCO3HAHHBIC
peLlIeHHs, OPUEHTUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE ITOBEJCHNE U IIOCTYIKH CBOMX TOBapHUIIEH C MO3UIMNA HPaBCTBEHHBIX U IIPABOBBIX
HOPM U C Y4€TOM OCO3HaHMS MOCJIEACTBUI ITOCTYIIKOB;

4) popMHpPOBaHUSA KYJIbTYPHI 310POBbSI:

MMOHMMAaHUs TIeHHOCTeH 310poBoro W 0Oe3omacHoro oOpa3a JKW3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOUICHUS K COOCTBEHHOMY (PU3HYECKOMY U NICUXUUYECKOMY 340POBbIO;

COONFO/IEHNST TIPAaBHJI O€30TMACHOT0 OOpAIEHHUsI C BEIIeCTBAMH B OBITY, MMOBCEITHEBHOW JKHU3HU, B TPYIOBOM
NeATeNIbHOCTH;

MIOHUMAaHHS LEHHOCTH NpPaBWJI MHAWBUAYAJBHOTO M KOJUIEKTHBHOTO OE€30IaCHOrO IOBEICHUS B CUTYaLMsX,
YIPOXKAIOLIMX 340POBBIO U JKU3HU JIHOACH;

OCO3HAHUS MOCIIEACTBUN U HENPUSATHS BPEAHBIX NPUBBIYEK (YIOTPEOICHUS aJIKOrojIsl, HAPKOTHKOB, KYpEHHS);

5) TpynoBOro BOCIUTAHUSA:

KOMMYHHMKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HMCCIIEIOBATENbCKON AEITEIbHOCTH, OOLIECTBEHHO IOJIE3HOM,
TBOPUYECKOHN U JPYTUX BUAAX AEATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE y4acTUE B PEIICHHH NPAKTHYECKUX 3a7ad COLHAIbHOM HalpaBICHHOCTH (B paMKax
CBOEro KJacca, IIKOJIbI);

HHTEepeca K NPaKTUYECKOMY H3Y4YEeHHUIO MpOoecCHil pa3iuyHOro poja, B TOM YHUCIIE HA OCHOBE NMPUMEHEHUS
MPEAMETHBIX 3HAHUH 110 XUMHH;

YBaXKEHHUS K TPYLY, JIOAAM TPyJa U pe3yiabTaTaM TPYAOBOH JesITENbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYaJIbHON TpaeKTOPHH OOpa3oBaHus, Oyayiied mnpodeccuud u
peanu3anuyi COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHH,
WHTEPECOB U MOTpeOHOCTEN 0011IecTBa;

6) 3K0JI0rMYeCKOro BOCIUTAHMS:

9KOJIOTUYECKH LIEIECO00Pa3HOr0 OTHOIICHUS K MPUPOJIC KaK UCTOYHHUKY CYIICCTBOBAHUS KU3HH Ha 3EMIIC;

MMOHMMAaHUS TJIO0AJBLHOIO XapaKTepa 3KOJIOTMYECKUX NpoOJIeM, BIMSHUS SKOHOMHUYECKUX IPOIECCOB Ha
COCTOSIHME MTPUPOIHON U COLUATIBHON CPENbI;

OCO3HAHUS HEOOXOTUMOCTH HCIIONB30BAHMS JIOCTHKCHUN XMMHHU JUIS PEUICHHS BOIPOCOB PaIllMOHATIBHOIO
MIPUPOJIOIIOIE30BAHUS;

AKTHMBHOI'O HENPUATHS JEUCTBUH, MPUHOCAILIUX BpEA OKpPYXKAloWel INpUPOJHOW Cpele, YMEHUs
MPOrHO3UPOBATh HEOIATrONPUATHBIC IKOJOTMYCSCKUE TOCICACTBUSA MPEANPUHUMACMBIX JICHCTBHI M MPEIOTBpAIlaTh
UX;

HalU4usl Pa3BUTOTO DKOJOTMYECKOrO0 MBINUICHUS, DJKOJOTHYECKOM KYJIbTYPHl, OMNBITa JAEATEIHHOCTH
SKOJIOTUYECKOW HAMpPaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMH B II03HABATEIHLHOW, KOMMYHHKATUBHOU U
COIIMAJIbHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO IIPOTHBOCTOATH HJICOJIOTHU XeModoouu;

7) IEeHHOCTH HAYYHOTO MO3HAHMSL:

MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MMOHMMAaHUS CIEIU(PUKA XUMUU KaK HAyKH, OCO3HAHUs €€ Poju B ()OPMHPOBAHHUU PAI[MOHAIBHOTO HAYYHOIO
MBITIUIEHUS, CO3AaHUM IEJIOCTHOT'O MPEACTABICHUS 00 OKPY)KAIOMEeM MHUpPE KaK O €IWHCTBE MPUPOJLI U YEIOBEKA, B
TTO3HAHWUH MTPUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHUH TMPOOIEM COXPAaHEHUS MPUPOTHOTO PABHOBECHS;

YOSKIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHU JUISI COBPEMEHHOW IHMBIUIM3AIMU: B €€ TYMaHUCTHYECKOU
HAaIPaBJICHHOCTH M Ba)XKHOM pOJIM B CO3AaHMHM HOBOW 0a3bl MaTE€pUaJbHOH KyJIBTYpPhI, B PEIICHUU TJI00AIBHBIX
npo0JjieM YCTOWYMBOIO pAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, OJHEPreTUYECKOW, IHINEBOM W IKOJIOTMYSCKON
0€3011aCHOCTH, B PA3BUTHH MEIMIIMHBI, OOCCIICUEHHH YCIIOBHH YCIICHIHOIO TPyAa U DKOJOTHYECKH KOMGpOPTHOH
’KM3HM Ka)KJOro 4ieHa OOIIecTBa;

€CTECTBEHHO-HaYy4YHOH TIpPaMOTHOCTH: IIOHMMAaHHsI CYHIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMBIX B
€CTeCTBEHHBIX HAayKaX, CIIOCOOHOCTH WCIONB30BATh MOTy4YaeMble 3HAHWS MJs aHAMM3a M OOBSICHEHWS SBICHUMN
OKPY’KaIOIEro MHUpa W MPOUCXOASIINX B HEM M3MEHEHHWH, YMEHHs JeNaTh 0OOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE
Hay4YHBIX (PAKTOB U MMEIOIINXCS JAHHBIX C IETBI0 IOTYYeHNS JOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CaMOCTOSITEIFHO HCIIONB30BaTh XUMHYECKHE 3HAHUS Ui pelIeHus] MpoOjieM B pealbHBIX
JKU3HEHHBIX CUTYyalUsX;

HHTEpECa K O3HAHUIO, UCCIIEA0BATENBCKON ACSITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPHIBHOMY OOpa30BaHUIO W caMOOOPa30BaHMIO, K AKTUBHOMY TOIYYIEHHUIO
HOBBIX 3HAHH 10 XMMHUH B COOTBETCTBUH C JKU3HEHHBIMU TOTPEOHOCTSIMH;

WHTEpeca K OCOOEHHOCTSIM TPpyJa B Pa3IHUIHBIX cepax MpoheCCHOHAIBHON eI TeTHHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yIIbTaThl OCBOSHHsS MPOrPaMMBI M0 XMMHK Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHUS
BKJIFOYAKOT:

3HaUYUMBIE TSI (DOPMHUPOBAHUS MHPOBO33PEHUS OOYJAOIIUXCA MEKTUCIUILUIMHAPHBIE (MEXKIIPEIMETHBIC)
oOIIeHayYHBIe TOHATHS, OTPaXKAIOMIWE IETOCTHOCTh HAyYHOH KapTHHBI MHpPa W CIENU(PHKY METOAOB IO3HAHWS,
WCIONB3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTH, SBJICHUE, MPOIECC, CUCTeMa, HAYJHbIN (akT,
MIPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEIOBaHWE, HAONIOIEHWE, W3MEpEeHHe, IKCIIEPUMEHT W
Apyrue);

YHUBCPCAJIbHBIC y‘leGHBIe HeﬁCTBHH (HOSHaBaTeJ'ILHI:Ie, KOMMYHUKAaTUBHBIC, perj'IHTI/IBHLIe), O6eCHe‘lHBaIOH_II/I€
(hopmupoBanue QyHKIIMOHATHFHON TPAMOTHOCTH M COIIMAIILHON KOMITETEHIIMH 00y4YaIOIHXCS;

CIIOCOOHOCTH 06y‘IaIOHII/IXC${ HCIIOJIB30BaTh OCBOCHHBIC MCKANCHUIIIIMHAPHBIC, MUPOBO33PCHUYCCKHUC 3HAHUA U
YHUBCPCAJIbHBIC y‘leGHLIe HeﬁCTBHH B IIO3HABATEIbHOU U COHHaHLHOﬁ ITPAKTHUKE.

MeTal‘IpeI{MeTHLIe pPE3YIbTATBl OTPAXKAIOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘IGGHLIMI/I IIO3HaBaTCIbHBIMU,
KOMMYHHUKATUBHBIMHU U PCTYJIATUBHBIMU HeﬁCTBHﬂMH.

Ilo3HaBaTeIbHBIC YHHBePCcATbHbIE YUeOHbIe AeiicTBHA
1) 6a3oBble JJoruyecKue JeiicTBUS:
CaMOCTOATENBbHO (HOPMYINPOBAThH U aKTYaJIM3UPOBATh IPOOJIEMY, paccMaTpUBATh €€ BCECTOPOHHE;



OIIPENEeNATh IIEIU JISITELHOCTH, 3a/1aBasi MapaMeTPpbl U KPUTEPUU MX JTOCTHIKCHUS, COOTHOCUTH PE3yJbTaThl
JSSITEIILHOCTH C TTIOCTABIICHHBIMY IICIISIMH;

WCIIONb30BaTh MPU OCBOCHHM 3HAHWW MPHEMBI JIOTHYECKOTO MBIIUICHUS: BBIIEIATh XapaKTCPHBIC MPU3HAKU
MOHSITUH W YCTaHABIIUBATh WX B3aMMOCBS3b, UCIIONB30BATh COOTBETCTBYIOIINE TIOHSATHUS JJIsi OOBSICHEHHS OT/ICIBHBIX
(haKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUU JJIsI KJIacCU(HUKAIIMU BEIIECTB M XUMUYESCKUX PEaKINi;

YCTaHaBJIUBATL MPUUHNHHO-CIICACTBCHHBIC CBA3U MCKY U3YUACMBIMU ABJICHUSAMU,

CTPOHUTDH JIOTHYCCKUEC PACCYKACHUA (I/IHIlyKTI/IBHI)IC, ACAYKTUBHBIC, 10 aHaHOFI/II/I), BBISIBJIATH 3aKOHOMCPHOCTH U
MPOTHBOPEYHS B paCCMATPUBAEMBIX SIBJICHHUSX, YOPMYINPOBATh BHIBOABI M 3aKIIIOUCHMUS;

NpUMCHATL B TIPOLCCCE TIO3HAHHA HUCIIOJILB3YEMBIC B XHWMHU CHUMBOJINYCCKUC (3HaKOBI)Ie) MOI€CIu,
MpeoOpa3oBbIBATh MOJENBHBIC TMPEACTABICHUS — XHMHUYECKHH 3HAK (CMMBOJ) dJIEMEHTa, XuMmuueckas (opmyina,
YpaBHCHUC XUMHUUECKOMH pC€aKkuun — NIpu pCIICHUU y‘{C6HbIX MMO3HABATCIBHBIX W IMPAKTUYCCKUX 3aJayd, NPUMCHATH
Ha3BaHHBIC MOACIIBHBIC IPECACTABICHUSA NJIA BbBIABJICHHA XapPaKTECPHBIX IIPU3HAKOB N3YYa€MbIX BEHICCTB U XUMHUYCCKUX
peaKkuuu.

2) 0a3oBbIe HCCIEI0BATEIBCKUE el CTBUS:

BJIAJICTh OCHOBAMH METOJ[OB HAYYHOI'O MTO3HAHMS BEIICCTB U XMMUYECKUX PEAKIIUN;

dbopMyaMpoBaTh IENM W 3aJadyd  MCCJICIOBAHMS, WCIIOIb30BaTh IIOCTABJICHHBIE U  CaMOCTOSATEIBHO
C(i)OpMy.HI/IpOBaHHLIC BOIPOCHI B Ka4Y€CTBC MHCTPYMCHTA IMO3HAHUA W OCHOBBI JJId q)OpMI/IpOBaHI/IH THUIIOTE3bI ITIO
IIPOBEPKE NMPABUIIbHOCTH BbBICKA3bIBAEMbIX Cy)KHeHHﬁ;

BJIAJICTb HaBBIKAMH CaMOCTOATCIBHOI'O0 INNIAHUPOBAHHMA U TIPOBCACHHA YUYCHUUYCCKUX OKCIICPUMCHTOB,
COBEpILICHCTBOBATh yYMEHHWs HAOJIOJAAaTh 3a XOJOM IpOIlecca, CaMOCTOSTEIbHO IPOTHO3UPOBATH €ro pPe3yibTar,
(dbopmyarpoBaTh 00OOIIEHHUS U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIICAOBAHUS, COCTABJIATH
000CHOBAHHBINA OTYET O MPOJICTAHHON padoTe;

MPUOOPETATh OIBIT YYCHUUECKOH HMCCIICAOBATEIbCKON M IPOSKTHOM JIESITEILHOCTH, MPOSBIATH CIIOCOOHOCTh U
TOTOBHOCTB K CAMOCTOATCIIBHOMY ITOMCKY METOJ0B PCHICHUA IMTPAKTUYCCKUX 3a1a4, IPUMEHCHUIO pa3JIMYHbIX METOJ0B
MTO3HAHMS.

3) pa6ora ¢ undopmanmeii:

OPHEHTHPOBATHCA B PA3NMYHBIX HCTOYHWKAX HHPOpPMANWK (HAYyYHO-TIOMYISIpHAs JTUTepaTypa XUMHYECKOTO
COJIepKaHUs, CIPaBOYHbIC TOCOOUs, pecypchl MHTepHeTa), aHATM3UPOBATh HHPOPMAIIUIO Pa3InIHBIX BUJOB M (HOpPM
MIPECTABIICHUS, KPUTUIECKU OLIEHUBATDH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEIYUBOCTH;

(hopMyITUpPOBaTh 3alPOCHl K IPUMEHSTH Pa3IMIHbIC METOJIBI TIPH IMTOMCKE U 0TOOpe WHPOPMAIIUH, HEOOX OUMON
JUTSA BBITIOJTHEHUS y4eOHBIX 3a/1ad ONpeNe€HHOrO THTIA;

MpHOOpeTaTh ONBIT HWCHOJIB30BAHMS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHONOTMA W  Pa3IHYHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOATENBHO BBIOMPATh ONTHMANBHYIO (QopMy TpencTaBieHuss wWH(popManuu (cxeMmbl, Trpadukw,
IarpaMMBbl, TAOIUIIBI, PUCYHKH U JPYTHUE);

WCIIONB30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CpPEACTBA NMPHU paboTe C XMMHYECKOW HH(OpMAIUel: MPUMEHSThH
MeXIpenMeTHbIe (r3nIeckre U MaTeMaTHIecKre) 3HaKH ¥ CUMBOITBL, (hOpMYJIbl, a00peBHaTyphl, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJIAHOCTH.

KoMMyHHMKaTHBHBIE YHUBEPCaJbHbIe YUeOHbIe JeiicTBUS:

3a/1aBaTh BOIIPOCHI O CYIIECTBY 0OCYKIAEMOM TEMBI B XOZ€ JHaJIOTa 1/WIN AUCKYCCHH, BHICKa3bIBATh UIEH,
(hopMyTHpPOBATH CBOW MPEIIIOKEHUSI OTHOCUTENHHO BBITIOTHEHUS MTPEUIOKEHHON 3a/1a4H;

BBICTYHIAaTh C Hpe3GHTaI_II/I6ﬁ PEIYJIbTATOB I03HaBaTEIIHLHON ACATCIBHOCTHU, MOJYUYCHHBIX CAMOCTOATCIIBHO HUIIN
COBMECTHO CO CBCPCTHHUKAaMH TIIpHU BBIIIOJIHCHUM XUMHUYCCKOI0 JSKCIICPHUMCHTA, HpaKTH‘ICCKOﬁ paGOTLI oo
HCCICIOBAHNUTIO CBOMCTB HN3y4JaceMbIX BCHICCTB, pCaln3aliuu y‘le6HOFO IMMpOCKTa, U (I)OpMy.]'[HpOBaTB BBIBOJBI I1O0
pe3yiibTaTaM HpOBe,Z[éHHLIX I/ICCJ'IG,I[OB&HI/Iﬁ HYTGM CcoriiaCcoBaHus HOSI/II_II/Iﬁ B XOJ€ O6CY)KZ[6HPI5{ 1 00OMEHA MHEHHSIMU.

PeryasiTuBHBIC yHHBepcalbHbIe Y4eOHbIe NeiiCTBUA:



CaMOCTOATCIIBHO IIJIAHUPOBATh U OCYHICCTBJIATH CBOIO IMO3HABATCIBbHYIO ACATCILHOCTDL, ONPCACIIAA et el 1
3aa4yv, KOHTPOJIMPOBATL M IO MEpPC HCO6XOILI/IMOCTI/I KOPPCKTHUPOBATH npezmaraeMLIﬁ AJIrOpUT™M I[eﬁCTBPIfI npu
BBITIOJTHCHU N y‘lC6HI)IX N HCCICOOBATCIBCKHUX 3aaay, BI)I6I/IpaTI> HanOoee 3(1)(1)6KTI/IBHBII>1 crmocod ux pemieHusa ¢
y‘IéTOM MOJTy4YCHHUA HOBBIX 3HAHUH O BCIIECTBAX U XUMUUYCCKUX PCAKIIUAX;

OCYILIECTBIIATh CAMOKOHTPOIIb JEATEILHOCTH Ha OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATHBI

[IpeameTHbIe pe3yiabTaThl OCBOCHHUS MPOrpaMMBbI [0 XUMHU Ha YIIyOJEHHOM YpOBHE Ha YPOBHE CpEIHETO
ob1ero obpa3oBaHMs BKIIOYAIOT crenuduyeckue s ydeOHOro mpenmera «XUMHS» HAay4dHbIC 3HAHUS, YMEHUS H
CIOCOOBI JEWCTBUH 1O OCBOCHUIO, HHTEPIPETAlMU U MPeoOpPa30BaHUI0 3HAHUH, BUABI JEATEIFHOCTH MO TIOTYYEHHIO
HOBOI'O 3HaHHMA W NPUMCHCHUIO 3HAaHUU B Ppa3JIMYHbIX y'-IC6HI>IX CUTyallusdX, a TaKXKC B PCaJIbHBIX XHU3HCHHBLIX
CUTyalusaX, CBA3aHHBIX C xuMuen. B nmporpaMme 1Mo XUMHUH MPEAMETHBIC PE3YyJIbTaThl MPEACTABJIICHBI IO roaamM
U3y4ECHUS.

10 KJIACC

[IpeamerHbIe pe3ynbTaThl OCBOEHHS Kypca «OpraHndeckasi XUMHS» OTPaKaIoT:

c(hOPMHUPOBAaHHOCTh TPEACTABICHHI: O MECTE M 3HAYCHUU OPraHUYECKONH XUMHH B CHCTEME €CTECTBEHHBIX
HayK ¥ e€ poiu B OOECIeYeHWH YCTOWYHMBOTO PAa3BUTHS YEIOBEUECTBA B PEIICHWW MPOOJIEM JKOIOTHYECKOM,
SHCPFC’TquCKOﬁ u HHHIeBOI)II 6630HaCHOCTI/I, B pasBUTUM MECIUIHHBI, CO3JaHWH HOBBIX MAaTCPUAIOB, HOBBIX
WCTOYHUKOB JHEPTHH, B OOECIIEYEHHH PAIMOHAIBHOTO MPHUPOIONONB30BaHNA, B (JOPMUPOBAHUN MHUPOBO33PEHUS U
001Iell KyNbTyphl YelNOBeKa, a TAKXKE YKOJIOTHISCKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0OPOBBIO W IPHPOTHOM
cpere;

BJIaJICHUEC CHUCTEMON XMMHYECKHX 3HaHPII>'I, KOTOpas BKJIIOYAC€T: OCHOBOIIOJIAraromue MMOHATHUSA — XUMHYECKUIN
JJIEMEHT, aTOM, SIPO M DJIEKTPOHHAs 000J0YKa aToma, S-, P-, d-aToMHbIE OpOMTaIM, OCHOBHOE U BO30YKIEHHOE
COCTOSIHUS aToMa, THOPHIW3AIMs aTOMHBIX OpOMTaied, MOH, MOJIEKYyJa, BaJCHTHOCTh, JJIEKTPOOTPHIIATEIFHOCTD,
CTETeHb OKWCIIEHHs, XHUMHYECKas CBs3b, MOJIb, MOJSpHAs Macca, MOJSPHBI OOBEM, YIIEpOTHBIA CKEIET,
(hyHKIIMOHATRHAS TPYIIA, PaauKall, CTPYKTypHBIE GopMynbl (pa3BEpPHYTHIC, COKPAIIEHHBIC, CKEIIETHBIE), N30MEPHS
CTPYKTYpPHasi W TPOCTPAHCTBEHHas (F€OMETpUYECKas, ONTHYeCKas), M30MEpPbl, TOMOJOTHYECKUN psi, TOMOJIOTH,
YTIIEBOIOPOJIBI, KUCIOPO/I- M a30TCO/IEpIKallFie OPraHNIeCKUe COeANHEHUS, MOHOMED, ITOIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS, TEOPUH, 3aKOHBI (TIepuoamdeckuii 3akon JI. 11. MenneneeBa, TEOpHUs CTPOCHHS
oprannyecknx BemiectB A. M. ByTtiepoBa, 3aKoH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPaHEHHS M TPEBpaIleHHs
SHEPTHH MPH XUMHYECKHX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJIIMYECKAN S3BIK XHUMHW, MUPOBO33PEHUECKHE 3HAHUS,
JIeKaIie B OCHOBE TOHUMAaHUS MPUINHHOCTH M CHCTEMHOCTH XHMHUYECKUX SBIICHUI; MPEICTABICHUS O MEXaHU3MaxX
XUMHYECKUX PEAKIUi, TePMOJANHAMUYECKHX W KHHETUYECKMX 3aKOHOMEPHOCTSX WX TPOTEKAaHW, O B3aWMHOM
BITUSHUM aTOMOB W TPYII aTOMOB B MOJEKyNax (MHIyKTHBHBIA M Me30MepHbIH 3¢ dexTsl, opueHTanTsil u 1l pomna);
(hakTONMOTHYECKE CBENEHHMs O CBOMCTBaX, COCTaBe, IONyYeHHH U OE30IacHOM WCIOJIh30BAHUH Ba)KHEHIINX
OpPTaHWYECKHX BEIIECTB B OBITY ¥ MPAKTUYECKOH AEATEIHHOCTH YEIOBEKa, OOMNX HAYJHBIX MPUHIIUTIAX XHMHYIECKOTO
MIPOU3BOCTBA (HA IIPHIMEPE IIPOMU3BOJICTBA METaHOJIa, TIepepaboTkn HeDTH);

chOpMHUPOBAaHHOCTh YMEHHI: BBIABISATH XapaKTEPHBIE NMPU3HAKA TMOHATHH, YCTaHABIWBATHUX B3aWMOCBS3b,
HCIIOTIB30BaTh COOTBETCTBYIOMINE ITOHITHS IIPH OMFICAHUU COCTaBa, CTPOSHUS M CBOMCTB OPTaHMYECKIX COCIIHEHHIA,

chOpMHUPOBAaHHOCTH YMEHHIA:

WCIIONb30BaTh XWMHUYECKYI0 CHMBONUKY JJISi COCTaBJICHUS MOJIEKYISAPHBIX W CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAMIEHHBIX U CKEJIETHBIX) ()OPMYIT OpTaHUIECKUX BEIECTB;

COCTaBJIATh YPaBHEHUS! XUMUYECKUX PEAKIIUN M PACKPBIBATH UX CYIIHOCTh: OKACITHTEIHHO-BOCCTAHOBHTEIHHBIX
peakmuii TOCPEACTBOM COCTABJICHUS JJIEKTPOHHOT'O OanaHca 3TUX peakIuil, peakiuii HOHHOro OOMeHa IyTEéM
COCTaBJICHUS WX ITOJHBIX M COKPANIEHHBIX NOHHBIX YPaBHEHHIA;

W3TOTaBIIMBATh MOJIENIM MOJIEKYJl OpTraHWYeCKWX BEIIECTB [UIS WIDIFOCTPAlMM WX XAMHAYECKOro |
MIPOCTPAHCTBEHHOT O CTPOCHUS;

chOpMHUPOBAaHHOCTh YMEHHI: YCTaHABIWBATh MPUHAIIEKHOCTh H3YyYEHHBIX OPTraHUYECKHUX BEIIECTB IO HX
COCTaBy W CTPOSHHIO K OIPENENIEHHOMY KIACCY/TPYIIE COCAWHEHWH, MaBaTh UM HA3BaHUS IO CHCTEMAaTHYECKOM
Homenknatype (IUPAC) m mpuBOAWTH TpPHUBHAIBHBIC HAa3BaHUS IS OTHENBHBIX TIPEACTaBUTENCH OpraHMYECKHX
BeIeCcTB (ITWIJICH, alleTHIIeH, TOJYOJ, TJIMIEPUH, STHJICHTIUKONb, (eHon, (opManbaerus, aneranbieri, ameToH,
MypaBbHHAs KWCJIOTA, YKCYCHAsi KHCJIOTa, CTEAPUHOBAsl, OJICMHOBAas, MAJbMUTHHOBAsS KHUCIIOTHI, TJIMIUH, AJaHUH,
ManbTo3a, PPyKTO3a, AHWIINH, AUBUHUII, U30MIPEH, XJIOPOIIPEH, CTUPOI U APYyTHE);



c(hOPMHUPOBAaHHOCTh YMEHUS OMPEACIATh BHJI XUMHUECKOW CBSI3U B OPTaHUYECKUX COCTUMHCHHSX (KOBAJICHTHAS
Y MUOHHAS CBSI3b, G- U TT-CBS3b, BOJIOPOIHAS CBS3b);

c(hOPMHUPOBAHHOCTh YMEHHS TPUMEHSATH TOJOXKCEHHUS TEOPHH CTPOSHMS OpTraHMYECKUX BemiecTB A. M.
BytnepoBa 11 00bSICHEHUST 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHHSI,;

c(hOpMHUPOBAaHHOCTh YMEHUN XapaKTepPU30BaTh COCTaB, CTPOCHHE, (U3NYCCKUEe U XUMHUYECKHUE CBOMHCTBA
TUNAYHBIX TPEICTABUTEICH Pa3IMYHBIX KIACCOB OPraHMYECKMX BEIICCTB: AaJKaHOB, IIMKIIOAJIKAHOB, AaJKECHOB,
aJKaJIMCHOB, AJIKMHOB, apOMAaTUYECKHX YTJICBOJOPOJOB, CIIMPTOB, ajbJCTHJIOB, KETOHOB, KapOOHOBBIX KHUCIIOT,
MPOCTBIX U CIIOKHBIX 3(DUPOB, KUPOB, HUITPOCOCTUHEHHUI 1 aMHUHOB, aMHHOKHUCIIOT, OCJIKOB, YIJIEBOAOB (MOHO-, JIU- U
HOHHCﬂXﬂpHI{OB), HUIUTIOCTPUPOBATH TCHETUYCCKYIO CBA3b MCXKY HUMU YPABHCHUSAMU COOTBETCTBYIOIINX XUMUYCCKUX
peaKnuii C UCTIOJIb30BAHUEM CTPYKTYPHBIX QOpMYT;

c(hOPMHUPOBAaHHOCTh YMEHUS MOATBEPKIAATh HA KOHKPETHBIX MPUMEpPax XapakTep 3aBHCUMOCTH PEAKIIMOHHON
CIOCOOHOCTH OpPraHWYEeCKUX COEAWHEHWH OT KPaTHOCTH W THUMA KOBaJEHTHOH CBs3U (G- M T-CBSI3U), B3aMMHOIO
BJIMAHUA aTOMOB U I'pYyIIT aTOMOB B MOJICKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTEepU30BaTh WCTOUYHUKH YTIIEBOJAOPOTHOTO CBHIPbs (HEPTh, MPUPOIHBIN Ia3,
yroJib), CIIOCOOBI €ro MepepadoTKU U MPAKTHUECKOE TPUMEHEHHUE MTPOAYKTOB MepepadOoTKu;

C(i)OpMHpOBaHHOCTL BJIaACHUA CUCTEMOI 3HAHUM O C€CTCCTBCHHO-HAYYHbIX METOAAaX IMO3HAHUA — Ha6J'IIO):[eHI/II/I,
HU3MCPECHNU, MOJACIIUPOBAHUHU, DKCIICPUMEHTEC (peaJ'ILHOM u MLICHCHHOM) U YMCHUA IPUMEHATDH 3THU 3HAHUA,

C(i)OpMHpOBaHHOCTL YMEHUA NIPUMCHATHOCHOBHBIC OII€PpAIlIUU MBICIIUTEILHOM JACATCIIPHOCTH — aHaJIU3 U CUHTE3,
cpaBHEHHUE, 00O00IIEHNE, CHCTEMATHU3AIINIO, BRISBICHUE MPUYMHHO-CIICACTBEHHBIX CBS3CH — I W3yUEHHUST CBOMCTB
BCIIECCTB U XUMHWYCCKUX peaKuHﬁ;

Cq)OpMHpOBaHHOCTB YMGHHﬁi BBISBIISITH B3aMMOCBSI3b XUMHUUYECKUX 3HAHHUH C MOHITUSIMH U pEACTaBICHUAMA
ApYrux €CTECTBEHHO-HAYUYHBIX MMPEAMETOB I 0oJiee OCO3HAHHOI'O ITOHHUMAaHMUS CYIITHOCTHU MaTE€pUaJibHOIro €ANHCTBA
MHpa, UCII0JIb30BaTh CUCTEMHBLIC 3HAHUA I10 OpFaHquCKOﬁ XUMHWHU I 00BICHEHUS U IIPOrHO3MPOBaAHUA ﬂBHeHHﬁ,
AMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMHUPOBAHHOCTh YMEHHIA: MPOBOJMUTH PACUYETHI 110 XUMHYECKUM (OpMyZiaM U YPaBHEHHSM XHMHUYECKHX
peaknuii ¢ UCIOIb30BaHUEM (U3MUYECKUX BEMUYMH (Macca, 00bEM ra3oB, KOJIUYECTBO BEIIECTBA), XapaKTEPH3YIOIIIX
BEIIIECTBA C KONMYECTBEHHON CTOPOHBI: PacU€Thl M0 HAXOXJICHHIO XMMHUYESCKOH (POPMYIBI BEIECTBa IO W3BECTHBIM
MacCCOBBIM JIOJNISIM XUMHUYECKHUX 3JIEMEHTOB, IIPOIYyKTaM CTOPaHWS, TUIOTHOCTH ra3000pa3HbIX BEIIECTB;

chOpMHPOBAaHHOCTh YMEHHUI: MPOTHO3WPOBATh, AHAIM3MPOBATh W OIEHUBATH C TO3UIUI 3KOIOTHYECKOU
0€30MacHOCTH TIOCIEACTBHS OBITOBOM M TPOM3BOACTBEHHOW ICATEIHLHOCTH YEIIOBEKA, CBSI3aHHOW C IepepabOTKOiM
BEIIIECTB, MCIOIb30BATHIIONYYEHHBIE 3HAHUS IS IPUHATHS TPAMOTHBIX PElIeHHH Mpo0IeM B CHTYalHsiX, CBA3aHHBIX
C XMMMEH;

chOpMHUPOBAaHHOCTH YMEHHI: CaMOCTOATEIHHO IUTAHWPOBATh W TPOBOJUTH XHWMHUYECKAW OSKCIIEPUMEHT
(momydeHne W W3ydeHHE CBOWCTB OPTaHWYECKHX BEIECTB, KaueCTBEHHBIE DPEAKIUU YTIIEBOAOPOIOB Pa3THUHBIX
KJIACCOB M KHCIIOPOJICO/IEPKAIINX OPTaHMYECKIX BEIIECTB, pelIeHNe dKCIIEPUMEHTANBHBIX 3a]1a49 110 PAaCIO3HAaBaH U0
OpPTaHWYECKUX BEIIECTB) C COOJIOJCHHEM TIpaBH OE30IMacHOTO OOpalleHHUs C BEIIeCTBAMH M JIAOOpaTOPHBIM
obopymoBaHueM, (OpMyTUpOBaTH IENb HCCIENOBAHUS, TPEACTaBIATh B pa3nudHON (opme pe3yiabTaThl
JKCIIEpUMEHTA, aHATM3UPOBATH U OLEHUBATH WX JIOCTOBEPHOCTH;

chOpMHUPOBAaHHOCTH YMEHHUI:

COOJFO/IATh TIPaBHJIA DKOJIOTMUYECKH IIeN1eCO00Pa3HOro MOBENECHUS B OBITY U TPYAOBOW MEITETHHOCTH B IENIX
COXpaHEHHI CBOETO 370POBBSI, OKPYKAIOIIEH MPUPOIHON CPEbl U JOCTHKEHHS €€ YCTOWIMBOTO Pa3BUTHS;

0CO3HABAaTh OMACHOCTh TOKCHYECKOTO JISHCTBHS HA KUBBIC OPTaHU3MBI OIPENEIEHHBIX OPTaHNYECKIUX BEIIECTB,
IMOHUMas CMBICI mokasateis [1K;

AHAM3UPOBATH I1eNIeCO00PA3HOCTh TMPUMEHEHHSI OPTaHWYECKHX BEIIECTB B IPOMBINUIEHHOCTH U B OBITY C
TOYKH 3PEHHS COOTHOIIEHNS PUCK-TIONH3A;

chOPMHUPOBAaHHOCTh YMEHHU: OCYIIECTBISTh IIEICHANPABICHHBIM MMOUCK XWMHWYeCKOH wH(opManuu B
Pa3TUYHBIX MCTOYHWKAX (Hay4dHas W y4yeOHO-HaydHas JIMTEpaTypa, CpencTBa maccoBod mHpopmaryu, MHTEpHET U
Ipyrue), KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYH) WH(GOpMAIHio, IepepadaTreiBaTh €€ UM HUCHOJIh30BATh B
COOTBETCTBHH C TIOCTABIICHHON y4eOHOM 3a/1auen.

11 KUIACC

[Ipenmernbie pe3ynbTaThl 0cBOeHHS Kypca «OO0Iasi 1 HeopraHndecKass XUMUSD OTPaKaloT:

chOpMHUPOBAaHHOCTH TPENCTABICHUI: O MaTepHabHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX W ITO3HABAEMOCTH
SIBJICHUI TPUPONBI, O MECTe W 3HAYEHWU XMMHUU B CHUCTEME E€CTECTBEHHBIX HayK W e€ poIlu B O0ECIeYeHUU
YCTOMYMBOTO PAa3BUTHs, B PEHICHUU MPOOJIIEM SKOJIOTHYECKOH, JHEPreTHYEeCKOW M MHINEBONW Oe30MacHOCTH, B
Pa3BUTUH MEIWIIMHBL, CO3JaHUHM HOBBIX MATEPHAJIOB, HOBBIX MCTOYHUKOB HSHEPTHH, B O0ECIICUCHHH PAIlMOHAIHHOIO



MPHUPOAOITIONB30BaHNS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyJIbTYpHl YENOBEKa, a TakkKe JKOIOTHYECKH
000CHOBAaHHOT'O OTHOILIEHHUS K CBOEMY 30POBBIO H MIPUPOTHON Cpee;

BJIQJICHUE CHCTEMON XMMHYECKHUX 3HAHWH, KOTOpas BKJIIOUAET: OCHOBOIOJIATAIONIME MOHATUS — XUMHUYECKUI
JJIEMEHT, aTOM, SIPO aToMa, W30TOINbI, JICKTPOHHAs 000JI0YKa artoma, S-, P-, d-aTOMHBIE OpOWTANIM, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHHSI aroMa, TUOpUAM3AlMs aTOMHBIX OpOWTaleidl, HWOH, MOJIeKyJa, BaJCHTHOCTb,
QJICKTPOOTPUIATCIIBHOCTb, CTCIICHb OKUCIICHUA, XUMHUYCCKasA CBA3b (KOBaHCHTHaﬂ, HOHHasA, MCTAlJINYCCKasd,
BO/IOPO/IHASA), KpUCTAIJIMUEcKass peméTka, XUMHUYecKas peakius, pacTBOp, OJJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
QJICKTPOIUTHUYECCKAd Jucconualus, CTCIICHb JUCCOHAINY, BOZ[OpOI[HBIﬁ moKas3aTciib, OKHCIMUTCIIb, BOCCTAHOBUTCIIb,
TerToBo 3(pdekT XMMUUecKOW peakluuu, CKOPOCTh XMMHYECKOW peaKlnW, XMMHUYECKOe pPAaBHOBECHE; TEOPHU U
3aKOHBI (TECOPHUS DICKTPOIUTHYECCKON IUCCOLMAINK, nepuoanyeckuil 3akoH .M. MennueneeBa, 3aKOH COXpaHEHUS
MacCChbl BCIICCTB, 3aKOH COXPAHCHUA W MNPCBPAlICHHA SHEPIrurv MNpru XUMHUUYCCKUX PCAKIHAX, 3aKOH ITOCTOAHCTBA
COCTaBa BEILECTB, 3aKOH JEUCTBYIOIIUX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUH, MUPOBO33PEHUYECKIE
3HaHUWid, JCKaAIIME B OCHOBEC ITOHMMAaHUA IMPUYMHHOCTH M CHUCTEMHOCTHU XHMHUYCCKUX HBHCHI/Iﬁ; COBPEMCHHBEIC
npeacTaBjI€HUsA O CTPOCHUM BEUISCCTBA HAa AaTOMHOM, MWOHHO-MOJICKYJIAPHOM HW HAJIMOJICKYJIAPHOM YPOBHIX|
NpeaACTaBJICHUA O MEXaHU3MaX XHUMHUYCCKUX peaKHHﬁ, TEPMOJUHAMUYCCKUX W KUHCTUYCCKUX 3aKOHOMCPHOCTAX HX
MPOTEKaHUsl, 0 XUMHYECKOM DPAaBHOBECHH, PACTBOPAX W JIUCIEPCHBIX CHCTeMax; (pakToloruyeckue CBEACHUS O
CBOMCTBax, cOCTaBe, MOJYYEHHUH M OE30MaCHOM HCIOJIb30BAHUM BaKHEWIIMX HEOPTaHUYECKHX BEIECTB B OBITY M
HpaKTquCKOﬁ JACATCIbPHOCTH Y€JIOBCKA, O6IIII/IX HaY4YHBIX IMPUHOHUIIAX XUMHUYCCKOI'O MPOMU3BOACTBA,

C(l)OpMI/IpOBaHHOCTB YMCHHﬁI BBIABJIATE XapaKTCPHBIC TIPHU3HAKN HOHSITI/IfI, YCTaHaBJIMBAaTb UX B3aWMOCBA3b,
HCII0JIB30BAaTh COOTBETCTBYIOMIME ITOHATUSA IIPU OITMCAHNU HEOPTAHNYCCKUX BEIICCTB U UX HpeBpameHm‘/'I;

C(l)OpMI/IpOBaHHOCTB YMEHHA HCIOJB30BATh XUMHUYECKYH0 CHUMBOJIMKY JJId COCTaBJICHUS @opMyn BCIIIECTB U
YpaBHEHUH XMMUYECKHX peakiuii, cucremaruieckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIENBHBIX
BEIIIECTB;

C(l)OpMI/IpOBaHHOCTB YMEHUA ONpPEACIiATh BaJICHTHOCTbL M CTCIHCHb OKUCICHUA XWUMUYCCKHUX DJJIEMCHTOB B
COCIMHCHUAX, BH XUMHUYECKOH CBS3U (KOBaHeHTHaH, HOHHAas, MECTAJIJIMYCCKasd, BO]IOpOIIHaSI), THII KpHCTaHHquCKOﬁ
pELIETKY KOHKPETHOT'O BEIIECTBA;

chOpMHUPOBAaHHOCTh YMEHHS OOBSICHAITH 3aBHCHMOCTH CBOWCTB BEIIECTB OT BHJA XUMHYECKOW CBSI3M W THIIA
KPUCTAJUTHIECKON pemeéTky, 0OMEHHBIN 1 JOHOPHO-AKIIENTOPHBIA MEXaHU3MBI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(OPMHUPOBAHHOCTh YMEHUI: KIacCH(PUIIMPOBATh: HEOPraHMYECKWE BEIIECTBA IO WX COCTaBY, XUMHUYECKUE
pPEeaKkuu MO Pa3WYHBIM TNpPU3HAKaM (YHCITY M COCTaBy PEardpyroIlnX BEIIECTB, TEIUIOBOMY 3(PQeKTy peakluu,
W3MEHEHUIO CTEMCHEH OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, yYYaCTHIO KaTaU3aTopa W JPYrHe); CAMOCTOSTEIHLHO
BBIOMPATh OCHOBAHUS M KPUTEPUH JIJIsI KITaCCU(DHUKAIINY H3Y9aeMbIX BEIECTB U XUMHUECKUX PEaKIIN;

chOpMHpPOBAaHHOCTH YMEHHSI pacKpeIBaTh CMBICT Tnepuogmdeckoro 3akoHa JI. WM. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATHU3UPYIOITYI0, O0BSICHUTENBHYIO M IPOTHOCTUIECKYIO (DyHKIIHH;

chOpMHPOBAaHHOCTh YMEHHWH: XapaKTepH30BaTh DIEKTPOHHOE CTPOSHHE AaTOMOB M HOHOB XUMHYECKHUX
3JIEMEHTOB IepBoro—uerBéproro mnepuogoB llepmoamueckoit cucremsl .M. MeHneneeBa, HCHONb3ysl MOHATUA
«IHEPreTHUCCKUE YPOBHM», «IHEPreTHUYCCKUE MOAYPOBHM», «S-, P-, O-aTOMHbIE OpOHMTANIN», «OCHOBHOC U
BO30YX/IEHHOE DHEPTreTHYECKHE COCTOSHHUS aToOMa»; OOBICHATH3AaKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMHUYECKHX
3JIEMEHTOB U UX COENMHEHUW Mo mepuoaaMm u rpynnam Ilepuommnueckoit cuctemsl . Y. MenzaeneeBa, BaleHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS MX AIIEKTPOHHBIX 000JIOUEK;

chOpMHUPOBAaHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHMHYECKHE CBONCTBA BEIIECTB
Pa3TUYHBIX KIIACCOB, MOJATBEPKAATH CYIIECTBOBAHHME T€HETHYECKON CBS3M MEKIY HEOPTaHHMUYECKHMHE BEIIECTBAMH C
MTOMOIIBIO YPaBHEHUH COOTBETCTBYIOIINX XUMHYECKUX PEAKITHI;

chOpMHUPOBAaHHOCTh yMEHHWS  PaCKpbIBaTh  CYIIHOCTh:  OKHCIHTEIhbHO-BOCCTAHOBUTENBHBIX  PEAKITHHA
MTOCPEICTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca 3THX peakIuil; peakiiii HOHHOT0 OOMeHa MyTEM COCTaBIICHUS WX
TIOJTHBIX W COKPAIIEHHBIX MOHHBIX YpaBHEHWIl; peaknuii THIPONIN3a; peaKInui KOMILUIEKCOOOpa3oBaHus (Ha mpumepe
THUIPOKCOKOMITIIEKCOB IIMHKA U JTFOMHUHUSA);

chOpMHUPOBAaHHOCTh YMEHHsI OOBSCHATh 3aKOHOMEPHOCTH TMPOTEKAHWS XUMHWYECKHUX PEeaKIHid ¢ Y4ETOM HX
JHEPreTUYECKUX XaPAKTEPUCTHK, XapaKTep H3MEHEHUSI CKOPOCTH XUMHUUYECKON PEaKIUU B 3aBUCHMOCTH OT Pa3IUIHBIX
(hakTOpOB, a TaKXKe XapaKTep CMENIeHUs] XHMHIECKOI0 PABHOBECHS T10J] BIMSHUEM BHEITHUX BO3ACHCTBUHN (PUHITUT
JlelllaTenbe);

chOpMHUPOBAaHHOCTh YMEHHUS XapaKTePH30BaTh XUMHYECKHE PEaKIHH, JISKAIFe B OCHOBE MPOMBINUIEHHOTO
MOJTY4EHHs] CEPHOM KHUCIOTHI, aMMHaKa, OOIMEe Hay4HbIe NPUHIMIIBI XUMUYECKUX IPOU3BOJICTB; 1I€IECO00Pa3HOCTD
MPUMEHEHHS] HEOPTaHUYECKUX BELIECTB B POMBILIIJIEHHOCTH U B OBITY C TOUKU 3PEHUS] COOTHOLIEHUS PUCK-TIONB3a;



c(OPMUPOBAHHOCTh BJAJICHUS CUCTEMOH 3HAaHMH O MeETOJaX HAay4yHOro MO3HAaHMS SBJICHUN NPHUPOIBI —
HaOJI0IcHHE, N3MEPEHNE, MOJICIMPOBAHHE, SKCIIEPUMEHT (peaibHbIA U MBICICHHBIH ), HCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, YMEHHUS NPUMEHSTh 3TH 3HAHHUSA TMPH OSKCIIEPUMEHTAIFHOM HCCIEIOBAHWU BEIECTB W sl OOBSCHEHUs
XUMHYECKUX SBJICHUM, MMEIOIIUX MECTO B IPUPOJE, MPAKTHUECKOW MAEATEIbHOCTH YeIOBEKa M B ITOBCETHEBHOM
KU3HU;

C(bOpMHpOBaHHOCTL YMCHUSA BBIABJIATH B3aUMOCBA3b XUMHYCCKUX 3HAHUM C MOHATHUIMH U MpeaACTaBJICHUAMN
APYrux €CTCCTBCHHO-HAYYHBIX ITPEAMETOB IJId GOHCC OCO3HAHHOI'0 MIOHMMAaHUA MaTCpUuaIbHOro €AMHCTBA MUpPA,

c(hOPMHUPOBAaHHOCTh YMEHHUS IPOBOJUTH PACUEThI: C MCIOJIb30BAHUEM IMOHATHUH «MaccoBas JIOJs BEIISCTBA B
pacTBope» U «MOJsIpHas KOHLIEHTPAIH»; Macchl BEIIECTBA MM 00bEMa ra3a 1O U3BECTHOMY KOJIMYECTBY BELICCTBA,
Macce WM O0bEMY ONHOrO M3 YYAaCTBYIOUIMX B PEaKIMM BEIIECTB; TemIoBOro 3¢ddekra peakuuu; 3HAYCHUS
BOJIOPOJTHOTO TIOKA3aTeNsl PacTBOPOB KHCJIOT M IIENOYEH C M3BECTHOW CTENEHBbIO AMCCOIHMAIMU; Macchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOAYKTA PEaKIUH, €CIN OJHO U3 UCXOJHBIX BEIIECTB JaHO B BUJE PacTBOpa C OMpeenEHHON
MAaccoBOH J0Nieil pacTBOPEHHOTO BEIECTBA MM JJAHO B M30BITKE (MMEET PUMECH ); IOJH BBIXO/IA MIPOJYKTa PEAKIINH;
00BHEMHBIX OTHOIICHHH Ta30B;

c(hOPMHUPOBAaHHOCTh YMEHHH: CaMOCTOSATEIBHO IUIAHUPOBATH U MPOBOJUTH XUMHUYECKHH SKCIIEPUMEHT
(mpoBezieHNEe peakUii MOHHOTO OOMEHa, MOJTBEPKJCHUE KayeCTBEHHOTO COCTaBa HEOPraHMYECKUX BEIECTB,
olpesielieHne cpellbl PACTBOPOB BEHIECTB C MOMOIIBIO0 HMHIUKATOPOB, M3YYEHHE BIMSHUS Pa3iUYHBIX (aKTOPOB Ha
CKOpOCTh XMMHYECKOW peaKIuu, pelIeHHe SKCIePpUMEHTAIbHBIX 33/ay 1Mo TeMaM «Mertamis»y u «Hemeramisy) c
COOJTIOICHUEM TTpaBHII 0€30MacCHOr0 OOpaIlieHrsl ¢ BEllecTBaMU M J1TabopaTopHBIM 000pyIOBaHUEM, (opMyIHpOBaThH
LIENTb WCCIIEZIOBAHUS, TIPEACTABIATh B Pa3InyHON (opMe pe3yabTaThl KCIIEPHUMEHTA, aHAJN3UPOBATh U OIEHUBATHUX
JIOCTOBEPHOCTH;

chOpMHUPOBAaHHOCTh YMEHHU: COOMIOJATh IpPaBMJIA TOJNB30BAHUS XWMWUYECKOM MOCYAO0H M J1a00opaTOpHBIM
0o0opya0oBaHHEM, OOpAaIeHHs] C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHMSIMH I10 BBITOJHEHHIO JTA0OPaTOPHBIX
XUMHUYCCKHUX OIIBITOB, 3KOJIOTMYCCKU uenecoo6pa3Horo IIOBCACHUA B 6L1Ty u Tp}UIOBOﬁ ACATCIBHOCTH B ICIIAX
COXpPaHEHMSI CBOETO 3J0pPOBbs, OKpY>Karouleld NOPUPOAHON Cpeabl M JIOCTHKEHUS €€ YCTOMYMBOTIO pa3BUTHS,
OCO3HaBaTh ONACHOCTb TOKCHYECKOI'O NEHCTBHUS HA KUBbIC OPIaHU3MBl ONpPENENIEHHBIX HEOPraHWYECKHX BEIECTB,
MmoHuUMas cMbIC noka3zartens [TK;

cpopMHPOBAHHOCTh YMEHHMH: OCYIIECTBIIATH IIEICHANPABICHHBIH IMOMCK XHUMHUYECKOH HH(pOpMalmu B
pa3IUYHBIX MCTOYHMKAX (HaydHas M y4eOHO-HaydHasl JUTEpaTypa, CPEACTBa MaccoBOil mHGopmanuu, MHTEepHET H
Jpyrue), KpUTHUECKH aHAIN3UPOBAaTbXMMHUYECKYIO HH(OpMAIHIO, TepepadbaThlBaTheé U UCIO0JIb30BaThB COOTBETCTBUU
C TIOCTaBJICHHOW yueOHOH 3amauei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounuecTrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB 1 (undpoBbIe)
n/n TEMIPOrPaMMbI
porp Bcero KonTposbHubiepadorsl | [IpakTnuecknepadoThl oBpazoBaTeIbHBIEPECYPCHI
Pa3nes 1.Teopernyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipeamer opranndeckoit xumuu. Teopus
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 8
M. bytiepoBa
Hroromnopaszneny 8
Paspgen 2.YrieBogopoabl
21 [IpenenbHBICYTIICBOOPOIBI — ANKaHBI, 5
) UKJIOAJIKAHBI
29 HenpenenbHble yrieBoI0pObl: alIKEHBI, 14 1
) aJIKaJINCHBI, aJIKUHBI
2.3 ApOMaTHYECKUEYTIECBOIOPOIBI (APCHBI) 8
524 [IpupoaHbIle HCTOYHUKH YTIEBOJIOPOIOB U 4
' UX nepepadoTKa
2.5 ["asloreHnpon3BOAHBICYTIIEBOIOPOIOB 4 1
Hroronopazneny 35
Paznea 3.KuciaopoacoaepskanmeoprannyecKkuecoeIunHeHust
3.1 Cnuptel. Denon 11 1
KapOonusbHbie COeTMHEHHUS: allbeTUIbI
3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 21 1
CnoxHuble 3¢upbl. Kupsl
3.3 VrneBoanl 9 1
Hroronopaznemny 41

Pa3nes 4.A30Tcoaep:kameopraHnyecKuecoeiMHeHust




4.1 ‘ AmuHbl. AMUHOKHUCIIOTHL benku 12
Uroronopazneny 12
Pasjnen 5.BbIcOKOMOJIEKYISIPHbIECOSIMHEHUS

5.1 ‘ BBICOKOMOJIEKYIISIPHBIECOE TUHEHN S 6
Hroromnopaznemy 6
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




11 KVIACC

Ne n/n HaunmeHoBaHuepasaejoB 1 KosmvecrBouacos DJIeKTpOoHHBbIe (U poBbIe)
B TEMIPOTrPaMMBbI Bcero Kontposnbubiepagorsl | IIpakTuuecknepaGorsl | 00pa3oBaTe/lbHBIEPECYPCHI
Pa3zjnen 1.TeopeTuyeckneoCHOBbIXUMUH
Crpoenne atoma. Ilepronnueckuii 3aKoH 1
11 ITepuonnueckas cucrema XMMUYECKUX 9
anemenToB J[. 1. MenneneeBa
12 CrpoeHueBenecTsa. 11 1
MHoroobpa3ueBeniecTB
1.3 XUMHUECKU epeaKIiH 19 1 3
Hroromnopasueny 39
Pa3znen 2.HeopranuveckassxuMusi
2.1 Hemeramibt 31 3
2.2 Merannst 23 2
Hroromnopasnerny 54
Paznen 3.XuMus M )KM3Hb
31 Meronbl NO3HAHUS B XUMUU. XUMHUS U 9
' KU3Hb
Uroronopazneny 9
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 4 8




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Temaypoka

KoaunuecTBouacoB

Bcee KounTtpoabusiepa
ro 00THBI

IIpakTHyeckuepa
00TBI

Haran3yue
HUS

uekTpoHHbIeNUPPOBbIEOOPA3OBATENBH
blepecypchl

IIpenMer u 3HaueHue
OpraHUYeCKON XHUMUH,
MPEJCTaBJICHHE O MHOI000pa3uu
OpraHMYeCKUX COCTMHEHUHN

DeKTPOHHOE CTPOCHUE aTOMa
yrieposa (OCHOBHOE H
BO30YXKJIEHHOE COCTOSTHHS).
BasieHTHBIEBO3M 0)KHOCTHATOMAYTIT
epona

XUMHYecKasi CBSI3b B OPraHUYECKUX
COCTMHEHUSAX. MeXaHU3MbI
00pa30BaHUsI KOBAJICHTHOM CBSI3H,
Croco0BI pa3pbiBa CBA3EH

Teopusi cTpoeHMST OpraHUYECKUX
coequaeHnt A. M. bytieposa

Buner nzomepun: ctpykrypHas,
MIPOCTPaHCTBEHHAS. DIEKTPOHHBIE
3¢ ekt B MONIEKyIax
OpraHUYeCKUX COCTUHEHUHN

I[Mpencraienne o KiaccuGUKaum
U cHCTEMaTHYecKass HOMEHKIIaTypa
(IUPAC) oprannveckux BEIIECTB

Knaccudukamus peakuii B
OpraHWYeCKOH XMMHUH

CucreMmatnsanuys 1 o000IIEHNE
3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTUYECKUN ps,
obmast popmyIia, HOMEHKJIATYpa U




HU30MEpHs, DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

10

dusnueckue U XUMHUYECKUE
CBOMCTBA aJIKAHOB

11

Haxoxnenue ankaHoB B IPUPOJIE.
CriocoObl TIOMy4YeHus U
[IPUMEHEHHUE AJIKAHOB

12

Huknoankansl: oOmias popmyia,
HOMEHKJIATYPa W H30MEPHS,
0COOEHHOCTH CTPOCHUS
XHMHUYECKHUX CBOMCTB, CIIOCOOBI
IMOJTY4YCHHUA U IPUMEHCHUEC

13

Pemienuie pacu€rHpix 3a/1a4 Ha
OIIPEEIIEHNE MOJIEKYJIIPHOM
(hopMyITBI OPraHUIECKOTO
BEIIIECTBA I10 MAaCCOBBIM J0OJISIM
aTOMOB 3JIEMEHTOB, BXOJAIINX B
ero coctaB. CucreMaTu3anus 1
0000111eHe3HaHUHIIOTEME

14

AJKEHBI: TOMOJIOTHYECKUH P,
obmrast popmyIa, HOMEHKIATYpa,
3JIEKTPOHHOE M IPOCTPAHCTBEHHOE
cTpoenne Moiekyn. CTpykTypHas u
IIMC-TPaHC-N30MEPHSIATKEHOB

15

dusnueckue 1 XUMHYECKUE
CBOICTBA aJIKEHOB.
[IpaBunoMapKOBHHKOBA

16

Crioco0b! ToydeHus u
PUMEHEHHE ATKSHOB

17

[Ipaktuyeckas padora Ne 1 o Teme
"[lony4yenue sTUIEHA U U3yUYECHUE
€ro cBOMCTB"

18

Pemenne pacu€THpIxX 3a1a4 Ha
onpezeraeHrne MOJIEKYISIPHON
(hOpMyJIBI OPraHUYECKOTr0




BCIIICCTBA

19

AJKaIMeHbl: CONPsHKEHHBIE,
H30JIMPOBAHHBIC, KyMYIUPOBAaHHBIE.
OcobeHHOCTH DIIEKTPOHHOTO
CTPOCHHSI

20

XHWMHUYECKUECBONCTBACONPSKEHHBI
XJAMECHOB

21

CriocoObl TIONy4YeHHs U
MPUMEHECHHUE AJIKAMCHOB

22

AJKHUHBI: TOMOJIOTHYECKUH DA/,
o6riast popmMyiia, HOMEHKIATYpa,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHME MOJIEKYII, (PU3HUECKHE
CBOMCTBa

23

XUMHAYECKNECBOHCTBAAJIKUHOB

24

KauecTBeHHBIE peakIIMu HA
TPONHYIO CBSI3b

25

CrocoObl OTy4eHus U
MIPUMEHECHHE AIKHHOB

26

Pemienue 3aay: pacu€rsl Mo
YpaBHEHUIO XHMHYECKON peaKInu

27

Cucrematnsanys 1 0000IIEHNE
3HAHUH 110 TEME

28

ApEHBI: TOMOJIOTHYECKUH P,
obmast popmMyna, HOMEHKIATYpa.
DIIeKTPOHHOE U TIPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKyN OeH30Ia 1
TONyOINa, UX (PU3MIECKHE CBOHCTBA

29

XuUMHYECKHE CBOMCTBA APEHOB:
peaKkuru 3aMelIeHus!

30

XuMHYECKHE CBOMCTBA APEHOB:
PEaKIy MPUCOSTUHEHUS,
OKHCIIEHHE TOMOJIOrOB OeH30I1a

31

Oco0eHHOCTUXMMUYECKUXCBOWCTBC
THUpOJIa




32

Pewienne pacu€rHpix 3a1a4 Ha
ONPENETICHUE MOJIEKYJIAPHON
(hopMyJIBI OPraHUYECKOTO
BeEIlleCTBA

33

CriocoObl IOMyYeHHs U
MPUMEHECHHUE apPCHOB

34

I'enernueckast CBA3b MEXKIY
Pa3JIMYHBIMU KJIACCAMHU
YTII€BOJOPOIOB

35

Pacuérel o ypaBHEHUIM
XUMUYECKUX PEAKLIUN.
CucremaTuzanus u 00001IeHNE
3HaHUH 10 TeMeE

36

IIpuponnsrii ra3. ITomyTHele
HeTSHBIE Ta3bl

37

KaMmeHHBII yTrosib U MPOIYKTHI €r0
nepepadoTKu

38

HedTb 1 criocoObI €€ mepepaboTKH.
[MpuMeHEHUETTPOAYKTOBIIEpEPaOOTK
nHehTH

39

I'enernueckas CBSI3b MEXIY
Pa3TUYHBIMH KIIACCAMU
YTIIEBOIOPO/IOB

40

I"anorenonpou3BoiHbIE
YTIIEBOIOPOJIOB: SJIEKTPOHHOE
CTpOCHHUE; PEAKIINU 3aMEIIeHUS
rajoreHa

41

JlelicTBHE IIenOYeH Ha
raJIOreHIPOU3BOTHBIE.
BzaumoneiicTBue
JIUTAJIOT€HAJIKAHOB C MAaTrHUEM H
IIHHKOM

42

CucreMmatnsanys 1 0o000IIEHNE
3HAHUU TI0 pa3zieny
"Yrnesogopoas!"




43

Kontponsnas pabora o Teme
"YraeBogopossl"

44

IIpenenvHble OIHOATOMHBIE
CIUPTHI: TOMOJIOTHYCCKUN PSIJI,
o6rras popmyiia, cTpoeHIEe
MOJICKYJI, U30MEPHS,
HOMEHKJIATypa, KJIaCCH(UKAIIHS,
(du3nUecKre CBOWCTBA

45

XUMHUYECKUE CBOMCTBA
MpEeNeTbHBIX OTHOATOMHBIX
CITUPTOB

46

CriocoObl IOy4YeHHs 1
MPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB

47

[Ipocteie 3pupsl: HOMEHKIATYpA U
H30MEpHs, 0COOCHHOCTH
(UBNIECKIX U XUMHYECKUX
CBOICTB

48

MHoroaToMHbI€ CTUPTHI:
STHJICHTIUKOIb U TIHUILEPHH, UX
(hm3uUecKre 1 XUMHYECKHIE
CBOIICTBa

49

Crioco0b! oTy4eHus 1
IPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

50

@DeHO: CTPOEHUE MOJIEKYIIBI,
(hm3MUecKue CBOMCTBA.
ToxcumaHoCTR(heHOMTA

51

XumuuecknecBoicTBadeHona

52

Crioco0b! ToydeHus u
npuMeHeHue (eHomna

53

[Ipaktnueckas padora Ne 2.
Pemenne sxcrieprMeHTaIbHBIX
3aga4 1o teme "Crnuptsl 1 peHosnsr"

54

CucreMmarnsanys 1 0000IIEHNE




3HAHUH 110 TEME

55

AJbIETU/IBI U KETOHBI:
ANIEKTPOHHOE CTPOCHUE
KapOOHWIIBHOW TPYIITIBI;
TOMOJIOTUYECKHUE PSIbI, 001Iast
(dhopmya, u3omMepus U
HOMECHKJIATypa

56

AJNBJIErU/Ibl U KETOHBI: pu3nueckue
CBOMCTBA; pPEAKIIMU TPUCOETUHEHUS

o7

Peaknuu oxucieHus u
Ka4eCTBEHHBIC PEAKITHI
AJIBJIETHUIOB U KETOHOB

58

Crioco0Obl Oy4EHHUs ajlbIACTUI0B U
KETOHOB

59

OnHOOCHOBHBIE TIpEeTbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJIEKYIT

60

M3omepusi 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, X
(bu3mdeckue cCBOWCTBA

61

XUMHUYECKHE CBOMCTBA
MpeaenbHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHCIOThL. MHOTOOOpa3ue
KapOOHOBBIX KHCIIOT

63

OCoOEHHOCTH CBOWMCTB:
HETIPEAENbHBIX U apOMaTHIECKIX
KapOOHOBEIX, IUKApPOOHOBBIX,
THJPOKCHKAapOOHOBBIX KHCIIOT.
[pencraBUTENMBBICIINXKAPOOHOBEI
XKHCIIOT

64

IlonsTue o MMPOU3BOJAHBIX
Kap6OHOBBIX KHUCJIOT




65

CriocoObl OMy4YeHus 1
MpUMEHEHUE KapOOHOBBIX KUCIOT

66

CroxHbIC 3(UPBI; TOMOJIOTHYCCKHIA
psna, oOmiast popmyiia, U30MEpHS U
HOMEHKJIATypa

67

dusnueckue U XUMHUYECKUE
CBOMCTBa 3(hHPOB

68

Peuienue pacu€rHbIX 3aaa4: Mo
YPaBHEHUIO XMMUYECKON PEAKLUH,
Ha ONPEACIICHUE MOJIEKYJISIPHON
(hopMyJIBI OPraHUYECKOTO
BEILECTBA

69

[paktudeckas padora Ne 3.
Perienue sKcriepuMEHTaIbHBIX
3anad o Teme "KapOoHOBbIE
KucioThl. CioxxHbICIGUPHT"

70

JKupsl: ctpoenue, pusndeckue u
XUMHYECKNE CBOMCTBA (THIAPOIIN3)

71

OcoOEeHHOCTH CBOWCTB JKHPOB,
COJIepXKAIINX OCTATKH
HEeNpeAeTbHBIX JKUPHBIX KHCIIOT.
’Kupsl B ipupose

72

Mbu1a KaK COIU BBICIIHX
KapOOHOBBIX KHCIIOT, X MOIOIIICE
nevicreue. IlorsTHe O
CUHTETUYECKHUX MOIOIINX
cpenctBax (CMC)

73

I'enernyeckas CBA3b
YTTIEBOIOPOJIOB H
KHCITIOPOJCOEPKAIINX
OpPTaHUYECKHUX BEIIECTB

74

Pacuérsl mo ypaBHEeHHAM
XMUMHYECKUX PEeaKIUi

75

CucreMmarnsanys 1 0000IIEHNE
3HAHUH 10 TEME




76

OO1mast XapakTepHCTHKA YTIIEBOIOB
U Ki1accu(uKanus yrieBo10B
(MOHO-, W~ 1 TTOJIMCaXapHbl)

77

MoHocaxapusl: pU3nUEcKre
CBOMCTBa U HAXOXKJCHUE B PUPOJIE

78

IIpuMeHenue roKo3sl, €€
3HAYCHHUC B XKU3HCACATCIIbBHOCTH
opraHusma

79

Jucaxapubl: caxaposa, MajbTo3a U
sakro3a. Haxoxnenue B mpupoe u
MIpUMEHEHHE TUCaXapHJIOB

80

[Tonmmucaxapunsl: crpoeHue
MaKpOMOJIEKYII, PU3HUECKUE 1
XUMHYCCKHE CBOMCTBA,
IIPUMEHEHNE

81

[NoHsATHEOONCKYCCTBEHHBIXBOJIOKHA
X

82

Perienne pacdeTHbIX 3a/1a4 Ha
olpeneNneHre O BhIXo/Ia
MPOAYKTA PEAKIINHA OTTEOPETUUECKH
BO3MOKHOTO

83

Cucrematnsanyst 1 0000IIEHNE
3HaHUI 0O pa3aeny

84

KonTtponwsHas pabota o Teme
"Kucnopozacomepsxamie
OpraHuYecKue coeaguHeHus"

85

AMUHBIL: KITacCH(UKAIS, CTPOCHUE
MoJieKy, oommas hopmyna,
M30MepHs, HOMEHKIIaTypa U
(bm3mueckue cBOCTBa

86

XUMHYECKHECB OIZCTBaaHH(I)aTquCK
NXaMHWHOB

87

AHuuH: CTPOCHHC aHUJIMHA,
0COOEHHOCTH XMMHYECKUX CBOHCTB
dHUJIMHA




88

CriocoObl OMy4YeHus 1
MPUMEHEHHE ATU(PATHYECKUX
AMHWHOB

89

AMUHOKHCIIOTHI: HOMEHKJIaTypa U
nuzoMepus, GU3NUecKre CBOMCTBA.
OtnenpHBICNPEICTABUTEIN 0L-
AMHHOKHCIIOT

90

XUMHYECKUE CBOMCTBA
AMHUHOKHUCJIOT, HX OMOJIOTHYECKOe
3HaYeHHe aMUHOKKCIOT. CHHTE3 U
TUJIPOJIM3ICIITHIOB

91

Benku kak npupoIHbIC TOTMMEPHI;
CTPYKTYPBI OCJIKOB

92

XHUMHUYECKHECBOHCTBAOEITKOB

93

AzoTcoaepkarime
TeTePOIMKIMYECKUE COCTUHCHUSL.
HyknenHoBEBIE KHCIIOTBI: COCTAB,
CTpOCHHE U OMOJIOTHYECKast POJIb

94

[IpakTuueckas pabora Ne 4,
Perenne sxcriepuMeHTaIbHBIX
3a1a4 1Mo TeMe " A3oTcoziepKariie
OpraHudecKue coequHeHus "

95

[Ipaktrueckas padora Ne 5.
Perrenne sxcriepuMeHTaNbHBIX
3amaq mo TeMe "PacnosnaBanue
OpPraHUYICCKUX COCTUHEHUN"

96

KonTponsnas pabora mo teme
"AzoTcomepKaIue OpraHuIecKue
coequHeHns"

97

OCHOBHBIE OHATHS XUMHUHU
BBICOKOMOJICKYJISIPHBIX COC,Z[PIH@HPII?I
1 METOAbI UX CUHTE3a—
nojimmepusanus u
ITOJIMKOHACHCAlIUA

98

IImact™Maccel. YTunuzanus u




nepepaboTKa ImiIacTuKa

99

OnacToMephl: HaTypaibHbIHI
CUHTETHYECKHE Kayuyku. Pe3nHa

100

Bonokna: HaTypaibHbIE,
HCKYCCTBEHHBIE, CHHTETUYECKUE.
[Tonmumeps! ciennaIbHOro
Ha3HAYCHMsI

101

[paktryeckas padora Ne 6.
PemeHHe SKCHepI/IMCHTaHBHBIX
3aja4 1o TeMe "Pacno3naBanue
IUIACTMACC U BOJIOKOH"

102

O0001IEHNE U CHCTEMATH3ALIHS
M3Y4YEHHOrO MaTepuaja 1o TeMe
"BbICOKOMOJIEKYIIIpHBIE
coeauHeHus"

OBLIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

102




11 KVIACC

Ne KoanuecTBouacon
arau3yd dnexkTpoHHblenuppoBbIEOOPa3OBaTE
Temaypoka A
1w/ yp Bce | Kontpoabnsiep | IIpakTHyeckue CHUSE bHBIEPECYPChI
- ro a0oThI padoThI
1 AtoM. CocTaB aTOMHBIX sifiep. XUMHYECKHUM 1
aneMeHT. M30Tomnbl
2 CTpoeHHe 3IEKTPOHHBIX 000I0YEK aTOMOB, 1
KBAHTOBBIC YHICIIA
3 Kiaccudukaiys XaMUUECKUX JIEMEHTOB (S-, 1
p-, d-, f-3;memMenThI)
4 Pacnpenenenne anekTpoHOB 110 1
ATOMHBIMOPOHUTAJIAM
DJIEKTPOHHbBIE KOH(PUTYPAIIMH ATOMOB
) 3JIEMEHTOB B OCHOBHOM U BO30YKJIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHBIEKOH(PHUTYPAITHUTHOHOB. 1
DIEKTPOOTPHUIIATEIEHOCTh
ITepuoanueckuii 3axkoH u [lepuonnueckas
7 cHCTeMa XMMHUYeCKuX djieMeHToB /1. 1. 1
MenneneeBa, CBA3b C COBPEMEHHOM Teopueit
CTPOEHHSI AaTOMOB
3aKOHOMEPHOCTH M3MEHEHHSI CBOMICTB
8 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX HMH 1
MIPOCTBHIX U CIOKHBIX BEMIECTB IO TPYIIaM U
eproaam
9 Cucremaruzanus U 0000IIEHIE 3HAHHI TT0 1
TeMe
Bubl xumudeckoit cBsizu. MexaHu3Mbl
10 00pa30BaHUs KOBAJIEHTHOW CBSI3H. 1
BonoponnasicBsizb.
MeXMONIeKyISIpHBIEB3aUMOICHCTBUS
11 BaneHTHOCT 1 BaJeHTHBIE BO3MOXHOCTH 1
aToMOoB. CBsI3b 2JIEKTPOHHON CTPYKTYPHI




MOJICKYJI € UX TCOMECTPHUICCKUM CTPOCHHUEM

12

HpeHCTaBHeHHH O KOMIIJICKCHBIX
COCAMHCHHUAX: COCTaB M1 HOMCHKJIATYpa

13

Bemecrsa MONEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS. THUMbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELIECTB

14

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJUIOMAHBIX PacTBOPax

15

HcTnHHBIE pacTBOPHI: HACHIIIIEHHBIE U
HEHAaCBHIIIIEHHbIE, PACTBOPUMOCTb.
Kpucrammoruapatsl

16

CrocoObIBbIPaKCHUSIKOHIIEHTPAI[UMPACTBOPO
B

17

Pentenue 3aga4 ¢ UCIIOJIL30BAHUEM ITOHSITUI
""MaccoBast J10JIsi paCTBOPEHHOTO BeIIecTBa",
"MOJIsIpHAsT KOHIIGHTpaIus"

18

Knaccudmukamms u HoMeHKIaTypa
HEOPTaHWYECKHUX BEIIECTB

19

Cucrematnsanys 1 0000IIEHNE 3HAHUN 110
TEME

20

KonTtponsaas pabota o Temam "CtpoeHue
aroma. [lepuoanueckuii 3aKoH U
[lepronnyeckas cucreMa XUMHIECKAX
anementoB []. . Menneneesa", "Ctpoenne
BerectBa. MHorooOpasmeBemecTs"

21

Knaccudukanms XuMI4IeCcKuX peaxiiii B
HEOPraHWYECKOW U OPraHUYECKOU XUMUHU.
3aKOH COXpaHEHHS MacChl BEILIECTB; 3aKOH
COXpaHEHMs U IPEBPAILIECHHs SHEPTUH NIPH
XMMHYECKUX PEeaKIsIX

22

TennoBsie 3pPeKTh XUMUYECKUX PEAKIIUH.
TepMoXxrMHUYECKHE YpaBHEHUS

23

Beruucnenuns mmo YpaBHCHUAM XUMHUUYCCKHUX
peaKLII/Iﬁ 1 TCPMOXUMHYCCKUM YPABHCHUSIM




CKopoCTh XUMHUUYECKOHN peakiunu, eé

24 3aBUCHMOCTb OT Pa3IMYHBIX (PAKTOPOB. 1
Karanus u kataam3aTopsl

25 ['oMoreHnHbIe U reTeporeHHblepeakiuu 1
[Ipaktuyeckas padora Ne 1 o Teme

26 "BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTD 1
XUMHYECKOH peakuuu"

27 O6patumble 1 HeOOpaTUMBIE PEAKIINH. 1
XUMHUYECKOE PABHOBECHE
[paktryeckas padora Ne 2 o Teme

28 "BnusiHue pa3nuyHbIX GaKTOpOB Ha 1
MIOJIOKEHNE XUMHYECKOr0 paBHOBecHs"
OnekrponutHueckas quccoruarys. CHUIbHbIe

29 U CJ1a0bIe AJIEKTPOJIUTHIL. 1
CreneHpancCcorranun
Honnoe nmpoussenenne Boasl. Cpea BOTHBIX

30 pactBopoB. Bonoponnsiitnokasarens (pH) 1
pacTBopa

31 I'maponus coneit. Peakiiuu, npoTeKaromnye B 1
pacTBOpax 3JIEKTPOIUTOB
[Ipaktrueckas padora Ne 3 mo Teme

32 "XUMUYECKHE PEaKINK B PACTBOPax 1
DJIEKTPOITHUTOB"

33 OKHCIUTENEHO-BOCCTAHOBUTENHHBIE PEAKIIHH. 1
Baxknelme OKUCIUTENN U BOCCTAHOBUTEIN

34 Meroa 31eKTpOHHOTO (JIIEKTOHHO-MOHHOT0) 1
Oamanca

35 DJEeKTPOIIN3 PACTBOPOB M PACIUIABOB BEIIESCTB 1

36 PemennesanaupazmTuIHBIX THIIOB 1

37 PemennesanaupazmuIHBIX THIIOB 1

38 Cucremaruzanus 1 0000IIEHIE 3HAHUI IO 1
teMe "Xumuyeckue peakuu'

39 KonTponsnas pabora no Teme "XuMudeckue 1

peakuuu"




40

[Tonoxenue nHemeramios B [lepuonnueckoit
CHUCTEeME XUMHYECKUX dneMeHToB . .
MeneneeBa 1 0COOCHHOCTH CTPOCHUS UX
aToMoB. OU3UYECKUECBONCTBAHEMETAIIJIOB

41

AJutoTponusi HeMeTauioB (Ha IpuMepe
KHCIIOpPOJa, cephl, pocdopa u yriaeposa)

42

Bonopoa: nonydenue, pusndeckue u
XUMHUYECKHEe CBOMCTBA. [ uapu bl

43

lajiorenbl: HAXOXKJICHUE B TIPUPOJIE, CIIOCOOBI
noJiy4eHusl, pu3nuecKrue U XUMHUUECKUE
CBOICTBa

44

I'anorenoBogopoasl. BaxHelue
KHCITIOPOCOEpKAIINE COETNHEHUS
raJIOreHOB

45

JlaGopaTopHbIe ¥ MPOMBIIIIIIEHHBIE CIIOCOOBI
IIOJIy4CHU A I'aJIOTCHOB. HpI/IMeHeHI/Ie
TaJIOTEHOB U UX COSAMHEHUN

46

[IpakTudeckas padora Ne 4. Perrenue
JKCIIEPUMEHTAIBHBIX 3a]]a4 IO TeMe
"l"amorens!"”

47

Kucnopon: nabopaTopHble 1 IPOMBIIILICHHBIE
CHOCOOBI MOTy4deHHs], PU3NIECKUE H
XUMHYecKe cBoiicTBa. O30H.
[TpuMeHeHHeKnCcIopoIa U 030Ha

48

OKCHIIBI ¥ TIEPOKCHIBI

49

Pemenn €3a1avupa3IMIHbIXTUIIOB

50

Cepa: HaxOX/IeHUE B TIPUPOJIE, CIIOCOOBI
ToNTy4deHwsl, PU3NIECKue i XUMHUIECKUE
CBOMCTBA

51

CepoBomopon, cyabhuas!

52

Kucnoponcozaepskarye coeTMHEHUS CEPBI.
OcobeHHOCTH CBOMCTB CEPHOM KHUCIIOTHI

53

IIpaktuyeckas pabora Ne 5. Pemenue
SKCIIEpUMEHTAIBHBIX 33112y 1o Teme "Cepa u
eé coequHeHusa"




A30T: HAXOXK/ICHUE B IPUPOJIE, CIIOCOOBI

54 MOTy4eHus, PU3NIeCKNe U XUMUYECKHE 1
CBOICTBA. AMMUAK, HUTPHIBI

55 Kucnoponconepskamme coeTMHEHUS a30Ta. 1
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI

56 [Mpumenenue a30Ta ¥ €ro COCIUHECHUH. 1
A30THBICYTOOpEHUS
®docdop: HaxokAEHHE B IPUPOJIE, CIOCOOBI

S7 MoTy4eHus, PU3NIecKre U XUMUIECKHE 1
cBoiictBa. @ochuapt u hochuu

58 Oxcupl hocopa, dhochopcoaepkaiiue 1
kuciotbl. Conmu pocdopHON KUCITOTHI

59 [Mpumenenue hocdopa u ero coeMHEHUIA. 1
DochopHbiey100peHHSs
[IpakTudeckas padora Ne 6. Perrenue

60 3KCIIEPUMEHTANIbHBIX 3314 110 TeMe "A30T U 1
dhocdop 1 ux coenuHEHU"
Vriepoa: HaX0XIeHNE B IPUPO/IE,

61 aJUTOTPOITHBIC MOIU(UKALNH; HU3NIECKUE U 1
XMMHUYECKHE CBOICTBA, IPUMEHEHHE

62 Oxcun yraepona(ll), oxcun yrinepoma(lV), 1
YroJIbHasl KMCJOTa U €€ COJIA

63 PerrenresagaupasanaHbIX THIIOB 1
KpeMHuwmii: HaxoxIeHHE B IPHPOJIE, CITOCOOBI

64 MONTy4YeHws, (PU3MUecKre U XMMIIECKIe 1
CBOIICTBa

65 Oxcup xkpemuus(1V), kpeMHIEBas KUCIIOTA, 1
CHJIMKATHI

66 [IpuMeHeHuEe KpeMHUS U €r0 COSAUHEHUI. 1
Crekito, ero noy4eHue, BUJIbI CTEKIIa

67 PemennesanaupazmuIHBIX THIIOB 1

68 CucremaTH3anust 1 0000IIeHHE 3HAHUH IO 1
teme "HemeTaibr"

69 KonTponsnas padora no Teme "Hemeramsr" 1




70

AmnHanu3 pe3yabTaToB KOHTPOJIBHON PaboTHI,
KOppEeKIHs OUIHO0K

71

ITonoxenue meramnos B llepuonnueckoi
CHUCTEMEC XUMHNYECCKUX DJICMCHTOB.
Oco0eHHOCTUCTPOCHUSIIIEKTPOHHBIX000104Ye
KaTOMOBMETAJIJIOB

72

OO0mme Gusnveckue CBONCTBA METAJIIOB.
HpI/IMeHeHI/Ie MCETAJIJIOB B 6I>ITy U TECXHUKE

73

CmaBeiMeTaiuioB. Kopposusimeramio

74

Pemienn €3a/1avupa3JINIHBIXTUIIOB

75

ONEKTPOXUMUYECKUN PSiI HATPSKEHUH
MerasuioB. O0mue crocoObl MOTyIeHUs
MeTajljIoB

76

OO1as xapakTepucTrka MerauioB |A-
rpynisl Ilepuonnueckoil cuCTeMsl
XUMHUYECKUX 3jieMeHToB. Hatpuii n kanwuii:
nojiy4eHue, GU3NIEeCKHe U XUMHUECKUEe
CBOICTBA, IPUMEHEHUE IPOCTHIX BELIECTB U
HX COCOUHEHUI

77

O6mras xapakrepuctrka meramios |1A-
rpynmnbl [lepuoguyeckoit CUCTEMBI
XHUMHYECKUX 3JIEMEHTOB. MarHuii ¥ KaJIbITUi:
nony4denue, (YU3MUecKre U XMMIYECKIe
CBOICTBA, IPUMEHEHHE TIPOCTHIX BEIIECTB U
WX COCITHMHEHHMN

78

JKéctrocTh BOMBI M CITOCOOBI €€ yCTpaHEHUS

79

ANOMWHHN: TTONTy4YeHne, GU3ndecKue u
XMMHUYECKHE CBOICTBA, NPUMEHEHHE

80

AwmdoTtepHBIe CBOHCTBA OKCHIA W THAPOKCHIA
QTIOMHHWSI, THIPOKCOKOMITIEKCHI aTFOMHHUS,
UX IPIMEHEHHE

81

Pemenn €3a1a4pa3JINIHBIXTUIIOB

82

[Ipaktuyeckas pabora Ne 7. Pemenue
9KCIEPUMEHTAIIBHBIX 33724 [0 TeMe
"Mertasuisl TIaBHBIX oArpymn”




83

OO01as XxapakTepUCTHKA METAJLIOB MTOOOYHBIX
noarpynn (b-rpynmn) [lepuonuaeckoit
CHCTEMBI XUMHUECKHUX 3JIEMEHTOB

84

®U3NYECKHE U XUMUYECKHE CBOMCTBA XpOMa
U €r0 COCIMHEHUHN, UX IPUMEHEHUE

85

Baxwuelime coeqHEeHNs Maprasia.
ITepmanranat kanus, €ro OKUCIUTEIbHBIE
CBOMCTBA

86

duznyeckre 1 XUMHUUECKHE CBOMCTBA JKeje3a
u ero coequHeHui. Ilomyuenue n
MIpUMEHEHHNE CIUIaBOB JKee3a

87

dusnueckne 1 XUMUYECKUE CBOMCTBA MEIU U
€€ COeIMHEHU N, UX IPUMEHEHHE

88

dusnueckne 1 XUMUYECKHE CBOMCTBA I[TUHKA
U €ro COeIMHEHUHN, UX TPUMEHEHUE.
I'uIpOKCOKOMITIIEKCHIIMHKA

89

[IpakTudeckas padora Ne 8. Perrenue
SKCTIIEPUMEHTAIILHBIX 337124 [0 TeMe
"MeTaiibl TOOOYHBIX MOArpymmI”

90

Pemenn €3a1avupa3 INIHbIXTUIIOB

91

O6o001enre ¥ CUCTEMATH3AINS H3YIEHHOTO
Marepuaa 1mo Teme "Meramisr”

92

KonTtponwsaas padota o teme "Merasibr"

93

AHanu3 pe3yabTaToB KOHTPOJIBHON PaboTHI,
KOPPEKITUS OITHOO0K

I e I = N

94

Pounb xumum B o0ecriedeHnn yCTONINBOTO
pa3BuTHA YenoBedecTBa. [loHATHE O HAYYHBIX
METO/aX HCCIICIOBAHUS BELIECTB

95

Hay4nble npuHIMIIEI OpraHu3ayuu
XMUMHYECKOr0 MIPOU3BOACTBA.
[IpomplnuieHHBIE CTOCOOBI TOMYYEHHS
BaKHEHIIMX BEIIECTB

96

XuMHUYECKOE 3arps3HEHIE OKPYKaroIeH
CpEIbl U ero MOCIEACTBU




XUMHUSA U 310POBLEC UCIIOBCKA.

97 1
JlekapcTBEeHHEBIE CpeCTBA

98 Xumus vy, Poins XxumMuu B o0ecriedeHnn 1
MMHIIEBON 0€30I1aCHOCTH

99 Kocmernueckue u napdromMepHbIe CPEICTBA. 1
brrroBasg xumusa

10 XHUMMS B CTPOUTENBCTBE. BaxkHelme

0 CTPOUTENBHBIE U KOHCTPYKIIMOHHBIC 1
MaTepHuabl

10 XUMUS B CEIILCKOM XO3SIHCTBE. 1

1 Oprannydeckue 1 MUHEpAJIbHBIE YA00pEHUs

10 Cucremaruzamus 1 00001IIeHe 3HAHUH 10 1

2 TEME

OBHIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






