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MHOACHUTEJIBHAS 3AIINCKA

PabGouass mporpaMma o XMMHHM Ha YPOBHE CpPEIHEro 0011ero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
benepanbHOIt oOpa3oBaTeIbHOU porpamMMbl CpEeIHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbix B DefepaabHOM rOCyAapCTBEHHOM
oOpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro TmpenMera «XuMHus» B 00pa30BaTENbHBIX OpraHu3aIusax Poccuiickoit
Qdenepanuy, peaTu3ylOUIMX OCHOBHBIE 00pa3oBaTelibHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIO)keHHM «CTparerun pa3BUTHS BoclUTaHus B Poccuiickoi
®deneparuun Ha nepuoa a0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHg Ha YpOBHE YINIYOJIEHHOTO HW3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CHUCTEME €CTECTBEHHO-HayqHOro oOpa3oBanus ydamuxcs 10-11 kiaccos.
WN3ydenune mnpeamera, peaqimzdyeMoe B YCIOBUAX U] epeHIIMpOBaHHOTO,
npoUILHOTO O0y4YeHHUs, TMPHU3BAHO OOeCleunuTh 0011e00pa3oBaTeIbHYI0 H
OOILEKYIbTYPHYIO TOJATOTOBKY BBITYCKHHKOB IIIKOJbI, HEOOXOAMUMYIO JJIf
ajanTaluyi UX K OBICTPO MEHSIIOIIUMCS YCIIOBHSM KU3HHU B COIMYME, a TAKXKE IS
POJOHKEHUST OOYYEeHMsI B OpraHu3aiusx MnpoQecCHOHAIBHOr0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B mnporpamMe 1o XuUMHM Ha3Ha4€HUE MpeaMeTa «XHUMHSD)» MOIYy4aeT
NOJPOOHYI0  MHTEpIIPETAalMi0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxkeHusasmu  GI'OC COO o B3auMOOOYCITOBIEHHOCTH II€JICH, COAepKaHuUs,
pe3yNbTaToB OOyUeHHUS W TPeOOBaHWW K YPOBHIO TIOJATOTOBKH BBHITYCKHUKOB.
CBHUIETENHECTBOM TOMY SIBJISIFOTCS CJIEYIOIIME BBINOJIHSIEMbIE MPOrpaMMOM 1O
XUMHH (PYHKITUU:

e HUH(QOPMAIMOHHO-METOAMYECKAs, peanu3anus KOTOpol obecrieurBaeT
MOJIyUCHHE TIPEJCTABICHUSI O LEJSAX, COJEpKaHWH, OOIed crpaTeruu
0o0yueHUsl, BOCIIUTAHUS U PA3BUTHUS 00YJAIOIIUXCS CPECTBAMU MPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3ALMOHHO-TIJIAHUPYIOLIAs, KOTOpas IpeyCMaTpUBaET
OIIpENICTICHUE: MNPUHIUIIOB CTPYKTYPUPOBAHUA M TMOCJIEIOBATEIbHOCTH
U3y4eHHUs y4eOHOro marepualia, KOJUYECTBEHHBIX M KAaYECTBEHHBIX €ro
XapaKTepUCTUK; MOAXOA0B K (DOPMHUPOBAHHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJSI W OIEHKH OOpa3oBaTENbHBIX JOCTHKEHUN OOYyJaromuxcs B
pamMKax WTOrOBOM aTTecTaluu B (QopMe €IUHOr0 TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMHUHU.

[Iporpamma aJis yriyOiIE€HHOTO U3yYEHUSI XUMUU



e YCTaHaBJMBACT WHBAPUAHTHOE MPEIMETHOE COJepKaHue, 00s3aTenbHOe
JUIA W3y4eHUs B paMKax OTIENbHBIX MNpOQUIEH, IperycMaTpuBaeT
pacrnpefeleHie M CTPYKTypUpOBaHUE €ro 1o KiaccaMm, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSM/pa3ziesiaM Kypca;

e JAET NMPUMEPHOE paCIpeAesieHHEe Y4eOHOro BPEMEHH, PEKOMEHAYEMOTrO
JUISL U3y4EHUS OTAEIIbHBIX TEM;

e TIIpelyaraeT MPUMEPHYIO IOCJIEJOBATEIbHOCTh H3y4€HUs Yy4eOHOro
Mareprajia ¢ y4€ToM JIOTMKH MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXXIPEAMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPHPETALHMIO LIeJiel U 3aJa4 U3y4yeHUs MpeIMeTa
Ha yriayOJ€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero o0Imero oOpa3oBaHUA, COAEPIKATEIbHON XapaKTEPUCTHKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 00pa3oBaTeilbHOMU
MIPOTPaMMBbI CpeaHEero o011ero oOpa3oBaHUs (JINYHOCTHBIX,
MeTaIrpeIMETHbIX, MPEIMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEeNbHBIX  JCUCTBUNA  OOydJalomerocss IO OCBOEHUIO
COJIEp’KaHUsI IPEIMETA.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IIPOrpaMMeE II0 XWUMHH IPEIyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOYYE€HHMEM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a TMpelelaMH YCTAaHOBJICHHOM MpOrpaMMoil 1O  XUMUU
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIIAIOIIEH COAEpKaHUA y4eOHOro mpeaMera
«Xumus» OCTaéTcsi BO3MOXKHOCTH BbIOOpa €ro BapUaTHBHOW COCTABJISIOIICH,
KOTOpasi JIOJKHA OIPEAENATHCS B COOTBETCTBHM C HANPABIEHUEM KOHKPETHOTO
npodusnst o0ydeHus.

B coorBerctBuM ¢ koHuentyaubHbiMU nosnoxeHusmu PIrOC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOro M yriayOJIE€HHOro YpPOBHEH B CHCTEME
muddepeHmpoBaHHOTO 00y4YeHUsT HA YPOBHE CpeaHEro oOImiero oOpa3oBaHMUS
XMUMHSI Ha YpOBHE YIIyONEHHOrO U3yY€HHUs HAmlpaBieH Ha peaau3alfio
PEEMCTBEHHOCTH €  MOCIEAYIONIMM  3TarioM  MOJYYEHHS ~ XUMHYECKOTO
o0pa3oBaHus B paMKaxX M3y4EHUs CHEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alMIX CPeHEro MpodeccCuOHAIbHOIO
oOpa3oBaHus. B 3Toil cBf3M H3ydeHUE NpeaMeTra «XUMHUSD» OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIMpeHue W  YIUIYOJEHUE TEOPETUYECKOW U
IPaKTUYECKOM MOATOTOBKH OOY4YaIOUIUXCsl, BHIOPABIIUX OMpPEAeIEHHbBIN TpOoPHIib
00y4eHHsI, B TOM YHUCJIE C MEPCIEKTUBON MOCIEAYIOIIEr0 MOJYYeHUS] XUMUYECKOTO
o0pa3oBaHus B OpraHu3aiusax npodeccuoHaibHOro oopasoBanus. Hapsmay ¢ aTum,
B cBere TpedboBanuii PI'OC COO Kk mMmIaHUpPYEMBIM pe3yJbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETro o0IIero o0pa3oBaHUs
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPHUEHTHPOBAHO TaKK€ Ha pElIeHHe 3a]ay



BOCIUTAHUS U COLIMAJIILHOTO PAa3BUTHUSL OOy4aromuxcsi, Ha (GOpMHUPOBAHUE Yy HHUX
OOIIEUHTENIEKTYAJIbHBIX YMEHUH, YMEHUU paloOHaIM3aluu y4eOHOro Tpyna |
00O0OIIEHHBIX CIOCOOOB  JIESITEIBHOCTH, UMEIOIIUX  MEKIUCIUILTMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeameTa «XUMHUsS» Ha YPOBHE YIUIYOJIEHHOTO H3Yy4YEHUS
ABJIAIOTCS  yriiyOsn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
Heopranuueckas Xxumus». [Ipu onpenesaeHnn moaxoa0B K 0OTOOPY U CTPYKTYpHOU
OpraHu3alliyd COJEP)KaHUs ATHUX KYpCOB B MPOrpaMMe IO XHMHUU 332 OCHOBY
npuaaTel ToNokeHust GI'OC COO o paznuuusix 0a30BOr0 W yriayOJIEHHOTO
YPOBHEU U3Y4YEHHUS IIpEAMETA.

OcHoBy copepkanust KypcoB «Opranuueckas xumusi» U «OOmas u
HEOpPraHWYecKasi XUMHS» COCTaBJSIET COBOKYMHOCTh MPEAMETHBIX 3HAHUA |
YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs NpeaMera. JTa CUCTEMa
3HAHMM TIOJYy4aeT OINpEAeNIEHHOE TEOPETHUYECKOE JIONOJHEHUE, I103BOJISIONIEE
OCO3HAHHO OCBOUTH  CYILIECTBEHHO OOJbIIMK  00bEM  (PAKTOIOTHYECKOTrO
Martepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4€HHUs MpeaMera obecredeHa
BO3MOXKHOCTh 3HAYUTEIFHOTO YBEJIWYEHUS O00bEMa 3HAHUM O XUMHYECKUX
AJIEMEHTaX M CBOMCTBaxX MX COCJAMHEHMH HAa OCHOBE PACIIUMPEHMs U YIiIyOJeHUs
MPEICTaBICHUNA O CTPOCHHH BEIIECTBA, XMMHUYECKOH CBS3M M 3aKOHOMEPHOCTSIX
POTEKaHMs peaklUid, pacCMaTPUBAEMbIX C TOYKH 3pEHUS] XUMUYECKOW KMHETHUKU
U TEpMOIMHAMUKH. HM3yueHune mnepuoandeckoro 3akoHa u llepuogmueckoi
CUCTEMbl  XHMMUYECKHUX  DJIEMEHTOB O0a3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUUYECKHUX MPEJCTABICHUAX O CTPOCHHHM aToMa. XUMUYECKasi CBA3b
OOBSICHSIETCS C TOYKH 3PEHUSI SHEPreTUIECKIX U3MEHEHUH MpH €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKKe C TOYKU 3pEHUsS MEXaHHU3MOB e€ oOpazoBaHus. M3yuenue
TUIIOB ~ peakuui  JomoiHseTcs  (GOpMHUpPOBAHMEM  MpPEACTaBICHUM 00
AIEKTPOXUMUYECKUX MPOIIECCax U IEKTPOIN3E PACILIABOB U PACTBOPOB BEILECTB.
B kxypce opranuueckoil XMMHUH TMpPH PACCMOTPEHHH PEAKIIMOHHON CIOCOOHOCTH
COEIMHEHUN yJleNsieTcsi 0c000€ BHUMAHUE BOMpocaM 00 AJIEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX pEaKlUi.

Oco0oe 3HaueHWEe HMEEeT TO, 4YTO Ha COJEpPKAaHHE KYypCOB XUMHH
yrIyOJIEHHOTO YPOBHS M3yYEHUS JUIS KJIACCOB ONMpeneNEHHOro npoduis (TIaBHbIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JOMOJHEHHH K oOIell cucreme
OPEIMETHBIX 3HAHUN) OKa3bIBAIOT BIMSHUE CMEXKHBIE NMPEAMETHI. Tak, Hampumep,
B COJICpKaHUM TMPEaMeTa JUIsl KJIACCOB XMMHUKO-(PU3HYECKOTro Mpoduisi O0IbIIoe
3HaueHUE OyAyT MMETh AJIEMEHTHl ydeOHOro Marepuaia mno obmed xumun. [Ipu
U3YYEHUM TpeIMeTa B JAaHHOM Ciy4yae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHH W B (PU3UKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIEKYISIpHasi TeOpUsi B (PU3UKE), 3aKOHBI COXPAHEHUS



MacChl M DHEPIrHM, 3aKOHbl TEPMOJIWHAMHUKH, 3JIEKTPOJU3a, MPEACTABICHUS O
CTPOCHUHU BEUIECTB U IPYTOE.

B TO e BpeMs B COIEpXKaHWM IMpeaMera Uil KIJIAcCOB XUMHUKO-
OMOJIOrHYecKOro npoduiis OOJBUINI yAENbHBIM Bec OyJeT MMETh OpraHuyecKas
xumus. B 3ToM  chmywae  mpenocTaBisieTcss  BO3MOXKHOCTH it Oojee
OOCTOATENBHOIO ~ PACCMOTPEHUS] XMMHUYECKOM  OpraHu3alMy  KJIETKH  Kak
OMOJIOTMYECKOM CHCTeMBbl, B COCTaB KOTOpPOW BXOHAT, K MpHUMEpY, TakKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUAbL, OEJIKU, VYIJIeBOAbl, HYKJICHHOBBIC
KUCJIOTBI U Apyrue. IIpy 3TOM 3HaHMS O COCTaBE€ M CBOMCTBAaX NPEACTABUTEIIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEIIECTB CIY)KAT OCHOBOW I HW3Y4ECHUS
CYLIHOCTH MPOLIECCOB (DOTOCHHTE3A, NbIXaHUs, TUIIEBAPCHHUS.

B mnnane ¢opMupoBaHus OCHOB HAydyHOIO MHPOBO33PEHMS, OCBOCHUS
OOIIEHAYYHBIX METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTr0 MPUMEHEHUSI HAYUHbIX
3HaHUU H3ydeHue mnpenMera «XUMHUsS» Ha YrIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C Y4YEOHBIMH MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHhIX obnacteil «EcTtecTBeHHO-Hay4yHBIE TpeaMeThl», «Martematuka u
uHpopmaTrka» 1 «Pycckuii sI3bIK U TUTEpATypar.

[Ipyu wn3ydyeHun yuyeOHOro mnpeaMera «XuUMHUS» HAa YIJIyOJIEHHOM YpOBHE
Tak)Xe, Kak Ha YPOBHE OCHOBHOI'O U CpeJHEro odmiero oopaszoBanus (Ha 0a30BOM
YpPOBHE), 3a7aueii MEepBOCTEIIEHHON 3HAYUMOCTHU SBJIsIeTCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oO0JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKON
NEATEIIbHOCTU Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYphI. Pelenne
TOM 3aJaud Ha YriayOJIEHHOM YpOBHE W3Y4YeHHs] NpeaMeTa MpeArosiaraer
pean3aluIo TaKUX 1EJIeH, Kak:

e (opMupOBaHHE TMpPEJICTaBICHUI: O MaTepuaJbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJIEHUW IPUPOIBI, O MECTE XUMHUHU B
CHUCTEME €CTEeCTBEHHBIX HAyK U €€ BelIylled poiiMm B OOECHeUYeHUU
YCTOMYMBOIO  pa3BUTUS  YEJIOBEYECTBA: B  PEIICHHH  MPoOJeM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBON O€30MacCHOCTH, B Pa3BUTUU
MEJIULMHBI, CO3JaHUN HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB DHEPTUH, B
o0ecreyeHnu palMoOHAIBHOIO MPUPOJIOIOIb30BaHusl, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KYyJIbTYpbl YEJIOBEKA, a TAKKE HKOJIOTHYECKU
00OCHOBaHHOT'O OTHOIIEHHS K CBOEMY 310POBBIO U MPUPOJHON CpeeE;

e OCBOCHME CHUCTEMBl 3HAHUM, JISKAIIUX B OCHOBE XMMHUYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: QyHIAMEHTATbHBIX
MOHATUN, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IMPEICTABICHUN O
CTPOGHHM BEUIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIDHOM,  HaAMOJEKYJISPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs XUMHUYECKMX PEaKLHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMaX, 00 00Iux
HaY4YHBIX IPUHLHUIAX XUMHUYECKOTO TPOU3BO/ICTBA;

dhopmupoBaHue y oOydJaronuxcs OCO3HaHHOT'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KJIFOUEBBIX UJIEW U MPOOJIEM COBPEMEHHOW XWUMHH, JJISI OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPHUPOJY;
IPaMOTHOTO PEIICHUs MPOoOJIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHNUS,
aHAJIN3a U OLIEHKH C ITO3ULAIN DKOJIOTHYECKON O0€30MacHOCTH ITOCJIEACTBUN
OBITOBOM M TPOW3BOJCTBEHHOW NEATEILHOCTH YEJOBEKAa, CBS3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJB30BAaHHMEM U  MepepadoTKOM
BEILIECTB;

yrayOJeHue  TPENCTaBICHWH O  HAyYHBIX  METOoAaX  ITO3HAHWS,
HEOOXOJIMMBIX JUIsl MPUOOPETeHHs] YMEHUN OpPUEHTHPOBATHCA B MHpE
BEIIECTB U OOBACHEHUS XUMHUECKUX SIBJICHUM, HMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKON AEATEIBHOCTH U OBCEAHEBHON KU3HMU.

B nnaHe peanuzanuM NEpPBOOYEPEIHBIX BOCHUTATENBHBIX W Pa3BUBAOLINX
(GYHKUMNA LETOCTHOM CHUCTEMBI CPEAHEro OOIIero oopa3oBaHUs NPHU HU3YYEHHH
npeamera  «XUMHUS» Ha  YrJyOJEHHOM ypOBHE OCOOYIO  aKTYyalbHOCTh
IIPUOOPETAIOT TaKUE LEIH U 33Ja4H, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBICHUH TIPUPOIBI,
YB@KEHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPETHUYECCKUX U
NPUKJIATHBIX HWCCICIOBAaHUN B XUMHH, (HOPMHUPOBAHHUE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYCHHIO W IIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO W  CaMOBOCIIUTAHWUIO  HAa  OCHOBE  YCBOCHUS
O0IIIeYeTOBEYECKUX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYCCKHX
criocoOHOCTel oOO0ydJarmmxcs, (OPMHUpPOBAHWUE Y HHUX CO3HATEIHLHOTO
OTHOIIIEHUSI K CaMOOOPa30BaHHUIO W HEMPEPHIBHOMY OOpPa30BAHMIO KaK
YCIIOBUIO YCTICIITHON Mpo¢heCCHOHATBHONW M OOIIECTBEHHON NEITeILHOCTH,
OTBETCTBEHHOTO OTHOIICHHWSI K CBOEMY 3J0pPOBBI0 M MOTPEOHOCTH B
3I0pOBOM 00pa3e *KU3HH;

dbopMupoBaHHUE YMEHHH W HABBIKOB Pa3yMHOI'O IPHUPOJIONOIL30BAHMS,
Pa3BUTHE IKOJIOTUIECKON KYIbTYPHI, TPHOOPETEHUE OIBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTHYECKON JIEATEIHLHOCTH.

OO011ee YMCII0 YacoB, MPENYCMOTPEHHBIX JUIsl U3yUYEHUS XUMUU Ha YIITyOJICHHOM
YpOBHE CpellHero oliero oopazoBanus, cocranisieT 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Heznenmo0), B 11 kimacce — 102 gaca (3 gaca B Heeni0).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM.

IIpenmer W  3HAYEHWE  OPraHUYECKOM  XHMHUH, TMPEICTABICHHUE O
MHOT'000pa3uM OPraHUYECKUX COSTUHEHUM.

DNEeKTPOHHOE CTPOCHHE aToMa YIJIepojia: OCHOBHOE U BO30YXIAEHHOE
COCTOSIHUS. BajleHTHbIE BO3MOXHOCTH aToMa yriiepoaa. XUMHUYECKas CBS3b B
OPraHMYECKUX COCIWHEHUSX. [HWIbl THOPHUIM3AIMM ATOMHBIX OpOWTAICH
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOM CBA3U (OOMEHHBIN U JOHOPHO-
aKuenTopHbil). TuUmbl TEpeKphIBaHHUA AaTOMHBIX oOpOuTaneil, ©- U T-CBS3M.
OnunapHas, nBOMHAsE U TpoiHasi cBA3b. CHocoObl pa3phiBa CBA3EH B MOJEKYIax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopusi CcTpoeHHsI OpraHudyeckux coeauHeHuid A.M. bytiaepoBa wu
COBPEMEHHBIC MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYECKUX COCIUHEHUU. MoNeKkyasipHble U  CTPYKTYpHBbIE  (OPMYIIBL.
CtpykTypHble (OpMYNBl Pa3IMYHBIX BHJOB: pa3BEPHYTas, COKpali€HHAs,
ckenetHad. M3omepua. Buasl u3oMepuu: CTPYKTYpHas, HPOCTPAHCTBEHHAS.
OnexTpoHHbIe 2G(HEKTH B MOJIEKYIaX OPraHUYECKUX COCAUHEHUM (MHIyKTHUBHBIM
U Me30MepHbIN 3D PEKTHI).

[IpenacraBnenue o KiaccupuKaluyu opraHudeckux BemiecTB. [loHarue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HoMeHKarypa oprannueckux coenuHeHuit (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OTJZIEJIbHBIX MIPEICTaBUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKuxX peakiuil. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUSI BEIIECTB M HX MPEBPAILICHUN:
O3HaKOMJICHHE C 00pa3laMu OpraHMYeCKUX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, OIBITHI IO MPEBPAIICHUID OPraHWYECKUX BEIIECTB NPU HATPEBAHUU
(aBneHue, OOYIIMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENIEeH MOJEKYI
OpraHNYEeCKUX BEIECTB.

YrieBonopoasl.

Ankanbl. ['omonornueckuii psij akaHoB, o0mias (Gopmyiia, HOMEHKJIATypa H
M30MEPHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI ajKaHOB, SP°-
ruopuan3anmsi aTOMHBIX OpOWTaniell yriepoaa, o-cBsizb. dusnueckue CBOIMCTBA
AJIKAHOB.



XHAMHUUYECKHE CBOMCTBA QJIKaHOB: PEAKUHUH 3aMELICHUsS, W30MEpU3aluH,
JNETUIPUPOBaHNs, IMKIN3aLUHU, [TINPOIU3a, KpeKUHra, ropenus. IlpencraBinenue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

[Huknoankansl. O01mas Gopmyna, HoMeHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHS M XHUMHYECKMX CBOMCTB MajblX (LMKJIONPONaH, IMKIOOYyTaH) H
OOBIYHBIX (IIUKIIOTIEHTAH, IUKJIOTeKCaH) MUKIOATKaHOB. CrocOObI MOMy4YeHUs |
IpUMEHEHUE ITUKII0ATKAHOB.

Ankenbl. ['omonornueckuii psan ajakeHoB, oOmas (Gopmyia, HOMEHKIATypa.
DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ  AlKEHOB, SP?-
ruOpuan3anusi aTOMHBIX OpOuTalned yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckass (muc-tpaHc-) wuszomepus. Dusnyeckre CBONCTBA aAJKEHOB.
XVMMHMYECKUE CBOMCTBA: PEAKLUMU IMPUCOCIUHECHMS, 3aMEIIEHUS B O-II0JIOKEHUE
IIpU JBOMHOM CBSI3M, NOJMMEpPHU3aUMHA U okucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHBIE peakliMM Ha JBOMHYIO CBA3b. CIIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIUMPOBAHHBIE,
Kymyauposannsie). OcOOEHHOCTU 3JEKTPOHHOIO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONpPsKEHHBIX  AWEHOB, 1,2- wu  1,4-npucoenunenne. Ilonmmmepusanus
CONPSKEHHBIX AMEeHOB. CrIOCOOBI MOTy4eHUsI U IPUMEHEHHUE alIKaIuEHOB.

Ankunbl. ['omonorudeckuii psij aikuHOB, 0011as GopMysia, HOMEHKIATypa 1
U30MeEpHsl. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-
ruopuau3anmsi aTOMHBIX opOuTaner yriepoma. dusndeckre CBOWCTBAa AJKHMHOB.
XVWMHUYECKME  CBOMCTBA:  PEAaKIMU  MPUCOCAUHEHMS,  JUMEpU3alUUd |
TpUMEPHU3ALNH, OKUCIEHUA. KUCI0THBIE CBOWCTBA aJIKWHOB, UM EIOIINX KOHLEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIMKi Ha TPOWHYIO CBsA3b. CrOCOOBI MOTY4YEHHUS
Y IPUMEHEHUE ATKUHOB.

Apomarnueckue yrieBoaopoasl (apeHbl). ['omonormyeckuid psii apeHoB,
obmiast popMyna, HOMEHKIATypa U U30Mepusl. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTpOCHHE MOJeKyNIbl OeH3ona. Du3MUecKhe CBOMCTBA apeHOB. XUMHUYECKHE
CBOCTBA O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUs B OEH30JIbHOM KOJIbIIE U
YIIEBOJAOPOJHOM paJHKaie, PEaKIUu MPUCOCIUHEHHUS, OKUCIEHHE T'OMOJIOIOB
Ooenzona. IlpeacrtaBineHue 00 OpPUEHTUPYIOIIEM JEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIBILIE Ha MpUMEpEe aIKWIbHBIX PpPaJUKaloB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB ctuposia. [lomumepusanus ctupona. CrnocoObl MoydeHus u
OPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Tpuponnsiii ra3. IlonytHeie HedTaHble Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yroiab U NpoAykThl ero nepepadorku. CrocoObl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUM, KaTAIUTUYECKUM), pUDOPMUHT, MHUPOIU3.
[IpoaykTel mepepaboTKH HEPTH, UX IPUMEHEHNE B TPOMBIIIUIEHHOCTH U B OBITY.

['eHeTHdecKas CBS3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIICBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOAHBIX YrIEeBOAOPOIOB. Peakiuu
3aMCIICHUS] TaJloTéHa Ha THUAPOKCOTPYIY, HHUTPOTPYNINY, IHAHOTPYIIITY,
amuHorpymmy. J[leficTBue Ha TaJOT€HNPOU3BOAHBIE BOJHOTO M CIHUPTOBOTO
pacTBopa ménoun. B3zaumMoaeiicTBie TUTAIOr€HAIKaHOB C MarHUEM M IIUHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIMHEHMUAX. Hcnonw3oBanue
TaJIOTCHIPOM3BOHBIX YIIEBOJAOPOIOB B OBITY, TEXHUKE U TPH CHHTE3E
OpPraHMYECKUX BEIICCTB.

DOKCHepUMEHTAILHBIE METOAbl HM3y4eHUS BEIIECTB W WX MPEBPAICHUI:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJaccoB (oOeciiBeurBaHWE OpPOMHOW WIIU
WOJHOW BONBI, pacTBOpa IEepMaHTaHaTa KajWs, B3aUMOJCHCTBUE aleTHICHA C
aMMHa4YHBIM pacTBopoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHHE
yriaepoia ¥ BOAOPOJa B OPraHMYECKUX BEIIECTBAaX, MOJy4YEHHUE OHTHIEHA H
M3Y4YEHUE €ro CBOMCTB, O3HaKomileHHe c KoiutekiuusMu «Hedts» n «Yrompy»,
oOpa3laMd  IJIaCTMAcC, KaydyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YIJI€BOJOPOJIOB M TaJOTCHIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaep:xaniue oprannyecKue coeIMHeHUsl.

[IpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHWe MOJEKyn (Ha TMpuMepe
METaHoOJla M JTaHona). ['omoyoruueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa W kinaccudukanus. Du3ndyeckue CBOWCTBA  MPEACIIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOIHBIE CBS3UM MEXIYy MOJICKYJaMHU CITHPTOB.
XVWMHYECKUE CBOMCTBA: pEaKUM 3aMEIIEHUs, JETUApATaIluu, OKUCICHUS,
B3aUMOJICHCTBUE C  OPraHMYECKUMH UM  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTtBeHHas peakunsi Ha OJTHOATOMHBIE COUPTHI. [[efCTBHE 3TaHOIA U METAaHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢dupnl, HOMEHKIATYpa U H3oMepusi. OcCOOCHHOCTH (PU3UUECKUX H
XUMUYECKUX CBOMCTB.

MHOTOaTOMHBIE CIHAPTHI — ATWICHIJIMKOIb M TIMIEpUH. Duzndeckue u
XUMHUYECKHAE CBOMCTBA: PEaKIIMU 3aMEIICHHsI, B3aUMOJCHCTBIE C OPTaHMYECKUMU
U HEOPraHWYECKUMH KHUCIOTaMM, KAa4eCTBEHHAs pEakiMs Ha MHOI0AaTOMHBIC
cupthl. [IpencraBneHne o MeXaHW3ME PEaKIUi HYKJICO(DHIBHOTO 3aMEIICHHUS.
HeiictBue Ha opranu3zM denoBeka. CrnocoObl TMONY4YeHHS U MPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJEKYNbBI, B3aWUMHOE BIUSHHUE THIAPOKCOTPYIIBI H
oenzonbHOTO siApa. Pusmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHYECKUX



cBoiicTB (peHona. KadecTBeHHBIE peakiuu Ha (eHod. TOKCHYHOCTH (eHoa.
CrniocoObI monmyueHus u npuMenenue penona. GenondopmansaeruaHas cMoa.

KapOoHuabHbIE COeAMHEHUS — JIbJACTU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomMepus U HOMEHKJaTypa. DPuU3MYecKUe CBOWCTBA albJETUI0B U
KETOHOB. XHMMHUUYECKHE  CBOWCTBA  QIBJETMJIOB M  KETOHOB:  PEaKUUH
npucoennHeHus1. OKUCIEHUE albIErUA0B, KAYECTBEHHbIC PEAKIIUU Ha albICTHIbI.
Cnoco0ObI MOTy4eHHS U IPUMEHEHUE ajlbJACTHI0B U KETOHOB.

OnHOOCHOBHBIE TIpeieTbHBIE KapOOHOBBIE KUCTOTH. OCOOCHHOCTH CTPOSHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIaTypa. Pu3ndeckue cBOcTBa
OJTHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHCIOT. BOMOpOAHBIE CBS3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus >TepuUKalUU, PEaAKIUU C Y4YacTHEM YIJIEBOAOPOJHOIO paauKaa.
OCOOEGHHOCTH CBOWCTB MYpPaBbHUHOW KHUCJIOTHL. [loHATHE O TIPOM3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OCcoOEHHOCTH CBOWCTB HEIPEACIBbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. IIpeacraBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€ApUHOBAs, NAJIbMUTHUHOBAsS, OJCHHOBAS, JUHOJIE8As,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxuble 3¢upsl. ['oMmonoruueckuit psia, obmas Qopmyna, uzomepus u
HOMEHKJIaTypa. DPU3NUECKHE U XMMHUYECKUE CBOWCTBA: TUAPOIU3 B KHUCIOW H
HIEJIOYHOU CpEeJIE.

Kupswi. Ctpoenue, puznueckue U XUMHUYECKHUE CBOWCTBA KUPOB: TUIPOJIH3 B
KHUCIION U 1ienovyHon cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPIKAIIUX OCTATKU
HETPEIEIIbHBIX JKUPHBIX KUCTOT. JKHUpbI B IpUpOIE.

MpI1a KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHUE.

OO6mras xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcrupuoosa. dusnyeckrue CBONCTBA M HaxOoxkAeHHE B npupoge. POoTOCUHTES.
XHAMHUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMKU C Y4aCTUEM CHUPTOBBIX U AJIbIECTUIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQUYCHUE B KU3ZHEACATENBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U
JakTo3a. BoccranaBimBaromye U HEBOCCTAHABIMBAIOIIME Aucaxapuasl. ['maponus
nucaxapuzioB. Haxoxnenue B mpupoze u npuMenenue. [lomucaxapuasl: kpaxma,
IVIMKOTEH M 1eiuntoyio3a. CTpoeHrne MakpoMOJNEKYJd KpaxMasa, TJIMKOreHa H
HEeJUT0103bl.  PU3MYECKHMEe CBOMCTBA Kpaxmajga W UEJUIK0JIO3bl. XHMUYECKHE
CBOMCTBA KpaxMmalia: TMAPOJIM3, KAYECTBEHHAs PEAKLUs C HOJIOM. XHUMHUYECKHE
CBOMCTBa LIEJUIIOJIO3bL: TUIPOJIN3, MonydeHue 3¢pupoB 1emnono3bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).



OKCHepUMEHTAIbHBIE METOAbl M3Yy4EHHUsS BEUIECTB M WX IMPEBPALICHUIA:
pPacTBOPUMOCTh Pa3IUYHBIX CIIUPTOB B BOJIC, B3aUMOJICHCTBUE STAHOJIA C HATPHUEM,
OKHCJIEHHWE STUJIOBOTO CIHPTA B aJIbJIETU]I HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUYECTBEHHbIC PEAKIIMU Ha albJeruibl (C THUIPOKCUIOM
muammuncepeOpa(l) u  rugpokcumom  menu(ll)), peaknus ramiepuHa
ruapokcuom Mmeau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOWM KHCIIOTHI,
B3aMMOJICHCTBUE PAacTBOpPA TJIOKO3bI ¢ rugapokcunom menu(ll), B3aumonericTBue
Kpaxmaljia ¢ MOJIOM, PEIICHUE DKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaMm «CHIupThl U
benonby, «KapOboHoBbIe KUCHTOTHI. CI0XKHBIE 3PUPBI».

A3o0Tcoep:Kanue OpraHudecKue coeJnHeHu.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMmMuaka. Kmaccudukanys aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenne monekyn, obmas Gopmyia, u3oMepusi, HOMEHKJIATypa U (U3HYIECKUE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anuaTUYECKUX aMHHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Comnu anKuIaMMOHUA.

AHUIIMH — TIPEACTaBUTENIb aMUHOB apomaruyeckoro psaa. CrpoeHue
aHunuHa. B3anMHOe BIIMSIHUE TPYIIT aTOMOB B MoJieKyJie aHminHa. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHuiuHa. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
MOJIyYeHUsT W TpUMEHeHHe anudaTuyeckux amMuHoB. [lonmydeHue aHuimuHa wu3
HUTPOOEH30J1a.

AwmwuHOKHCIOTEL.. HoMeHkmarypa u uzomepusi. OTenbHbIe IPEICTaBUTENH -
AMUHOKHUCJIOT:  TJIMIMH, ajaHuH. Ou3udeckue CBOWCTBA  aMUHOKHUCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUN, peakuus TOJUKOHJEHCAlMK, OOpa3oBaHHE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THUAPOJIN3 ENTUIOB.

benku kak mpupomHsie mojguMmephl. llepBuunasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THAPOJIH3, JACHATYypalus,
KaueCTBCHHbIE PEaKIIMK Ha OCIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3y4eHHUs BEIIECTB M UX IPEeBpallCHU:
pacTBOpeHuEe OENTKOB B BOE, JCHATypalus OCJKOB IMPU HArpeBaHUM, IIBETHHIC
peakiuu Ha O€JKH, pelIeHHWe OKCIEePUMEHTAIbHBIX 3ajlad MO0 TeMaM
«A30TCojiep)Kalllue  OpraHUYEeCKWe  COCIUHECHUS» U «Pacnio3HaBanue
OpPraHUYECKUX COCTUHCHUI.

BbicokomoJieKy IsipHbIE COeUHEHMS .

OCHOBHBIC TIOHSATHS XUMHUU BBICOKOMOJICKYISIPHBIX COCIWHCHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3ALINM, CPEIHSS MOJICKYspHast



macca. OCHOBHBIE METOJBI CHHTE32 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJIMMEPU3aLUs U ITOJTMKOHICHCALIHSL.

[lomumepHbie Marepuansl. [lmactmaccel  (MOMMATUIEH, MOJIUIPONUIEH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DnacToMepsl: HaTypalbHbINA Kay4yK, CUHTETUYECKUE KaydyKd
(OyTamueHOBbIH, XJIOPOMPEHOBBIN, N30MTPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HarypasibHble (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPOIIPOBOIAIINE MOJMMEPBI, OMOpa3iaraeMble MOJTUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IPEBPALLECHUIA:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
Kay4yKOB, pEIICHHUE OJKCIEPUMEHTANbHBIX 3adad 1o Teme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnsle 3amaun.

HaxoxzaeHnne MONEKyIApHON (OpPMyINIbI OpPraHUYECKOro0 COEIUHEHHUS IO
MacCoBbIM JIOJSIM  DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaX0XJICHHE
MOJIEKYJISIpHOM (POpPMYJIBI OPraHMYECKOTO COEAMHEHUs 1o Macce (00béMy)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkuMu W/WIM HKCXOJHBIX BEUIECTB, YCTAHOBJIEHHE CTPYKTYpHOU (HOpMYyIIbI
OpPraHMYEeCKOro BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
NOJIYYEHHUSI, ONPEIECICHUE JOJIA BBIXOJA MPOAYKTA PEAKUHH OT TEOPETHUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanu3zanus MexXnpeaMeTHbIX CBsI3ed MpU U3YYEHUH OpPraHuYecKOd XMMUU B
10 kimacce OCYUIIECTBIISIETCS 4e€pe3 HCIOIb30BaHUE KaK OOIIUX EeCTECTBEHHO-
HAayYHBIX TIOHSITHH, TaK ¥ TIOHATUH, MPUHATHIX B OTIACIBHBIX MpEaMeTax
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIC TOHATHUS: SIBJICHUE, HAYYHbIN (DakT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajlu3, CHHTe3, Kiaccudukaius, HAOIIOJEeHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duzuka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, (PU3NYECKUE BEIMYMHBI, €IMHMIIBI W3MEPEHHUS, CKOPOCTb, IHEPrus,
Macca.

buonorusi: knetka, oOpraHusM, 3KOocuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBIA M TeTepOoTpO(HBIA TUI MUTaHUSA, OpOXKEHUE,



doTocuHTE3, IBIXaHWE, OEJKH, VYIJIEBOMABI, JXHPbI, HYKJICHHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mosne3HbIe HCKOMAEMBIE, TOTLIHBO.

TexHoONmOrWs: MNHUIIEBBICE MPOAYKTHl, OCHOBBI PpAI[MOHATBHOIO IHTAHUS,
MOJOIIIAE CPEJCTBA, MaTEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECCKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX siaep. XUMUYECKU 35ieMeHT. M3otonbl. CtpoeHue
AJEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBbIE YHUCIA. DHEPreTUYECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue 93JIEKTPOHOB IO ATOMHBIM — OpOHTAIISIM.
DNEeKTpOHHbIE KOH(PUTYpaAllMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, HJIEKTPOHHBIE KOH(HUTyparuu HMOHOB.
DIIEKTPOOTPUIIATENBHOCTD.

Ilepuoanueckuit 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsi3b MEPUOANYECKOTO 3aKkoHa M llepmoanyueckor cucTeMbl
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX H CJIOXHBIX BEIIECTB [0 TIpylnmaM © MepuoJaM. 3JHaYeHUe
nepuoanueckoro 3akona /[.11. Menneneena.

XuMuueckass CBi3b. BHIbl XUMHYECKOW CBSI3U: KOBAJEHTHAas, WOHHAas,
MeTayindeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKLENTOPHBIA. DHEPIUs U IJMHA CBsI3U. 1[0IpHOCTD, HAlIPaBIEHHOCTh U
HAChIIIaEMOCTb KOBAJEHTHOW CBA3U. Kparnele cBs3u. Bonopoanas CBA3b.
MexXMONEKyISpHbIE B3AUMOICHCTBHS.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKIUM CTPOCHUEM (HA MPUMEPE COCITUHEHHI
AJIEMEHTOB BTOPOTO MEPUO/IA).

IIpencraBieHne 0 KOMIUIEKCHBIX coenHEHNAX. COCTaB KOMIIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIDHOIO  CTPOE€HHUA.  THIIbI
KPUCTALTUYECKUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonstue o nucnepcHeix cucremax. MctuHHble pacTBOphL. lIpeacrasienue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHHS KOHIIGHTPAIMW PACTBOPOB:
MaccoBasi JI0JIsl BEUIECTBA B PACTBOpE, MOJISIpHAs KOHUEHTpauusa. HacellienHsie u
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KprcTammoruaparsl.



Krnaccudukarus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. TpUBUATIbHBIC
Ha3BaHUS OTIECIIBHBIX IIPEICTABUTEIIEH HEOPITaHUUECKUX BELIECTB.

Krnaccugukaiuss XuMUYECKUX peakiMii B HEOPraHMYECKOM M OpraHMYeCcKou
XUMHUH. 3aKOH COXPAHEHHUsI MAacChl BEIIECTB; 3aKOH COXPAHCHUS U IPEBPALLICHU S
SHEPIruM MPU XUMUYECKUX peakiusX. TeraoBbie 3PHEeKThl XUMUYECKUX PEaKIUH.
TepmMoXxuMHU4ECKUE YPABHECHMUS.

CKOpOoCTh XUMHUUYECKOW PEaKINK, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHbIe peakiuu. Katanus u karaims3aTopsl.

OOpatuMble 1 HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecHs. DaKTOpbl, BIMSAIOIMIME HA IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSA: TEMIIEPATYpPA, NABICHUE U KOHLEHTPALUM BEIIECTB, YYaCTBYIOLIUX B
peakuuu. [Ipunuun Jle [larense.

OnextponuTudeckas auccouuanus. CuiibHble U cjaOble  3JIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX PAacTBOPOB: KHUCIOTHAas, HEWTpasbHas,
menoyHas. Bomopoaubiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTENeHb  OKUCICHUS.
OkuciauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTAHOBIICHUSI.
Baxnelme OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOrO OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
pa3lIOKEHUE TEPOKCHAA BOAOPOAA B MPUCYTCTBUM KaTalW3aToOpa, MOJIEIU
KPUCTALTUIECKUX PEIIETOK, MPOBEACHUE PEaKIIii HOHHOTO 0OMEHa, OTPE/ICIICHIE
cpedbl pacTBOPOB C IOMOIIBKD HMHIAWKATOPOB, W3YUYCHUE BIUSHUS Pa3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIWH U TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

Heopranuueckasi xumus.

[lonoxenne HemeraiuioB B llepuomnueckol cHcTeME  XMMUYECKHUX
sanemenToB [.M. MenpeneeBa 1 0COOEHHOCTU CTPOCHUSI UX aTOMOB. Dusznueckue
CBOMCTBa HEMETAIOB. AJUIOTPONHS HEMETAIOB (HAa MpUMEpPE KHUCIOpPOAA, CEpPHI,
dbocdopa u yriaeposaa).

Bonopon. Ilomydenue, gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METAUIaMA W HEMETAJUIAMH, BOCCTAHOBHUTEIBHBIE  CBOWCTBA. ['mMapuubl
TomMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxxneHue B MpHUpOAE, CIOCOOBI MONy4YeHUs, (PU3NUYECKUE U
XUMUYECKUE CBOMCTBA. ['alIoreHOBOOpOAbl. BakHenIne KUCIOpoacoaepKaliue
COEIMHEHHUs TrayioreHoB. JlabopaTopHble M MPOMBIILIEHHBIE CIIOCOOBI MOJYy4EHHUS
rajoreHoB. [[ppyMeHeHne rajJoreHoB U UX COCAUHEHUM.



Kucnopon, o3oH. JlabopatopHble W MPOMBIIUICHHBIE CIOCOOBI TMOMyYEHUs
kuciopona. duznueckue U XMMUYECKUE CBOWMCTBA U NMPUMEHEHHE KHCIOPOJa U
030Ha. OKCHUIBI 1 IEPOKCHIBI.

Cepa. Haxoxpaenwe B mpupoze, CIOCOObI TONy4dyeHHUs, (QU3NYecKue u
xumuueckue cpoiictBa. CepoBogopon, cyiabdunbl. Oxcun cepwi(1V), oxcun
ceppl(V1). CepHucras m cepHas KHUCIOTBI U UX coyid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeIMHEHU .

A3zor. HaxoxJeHue B TMpupoOJie, CIOCOOBI TOJYy4YeHUs, (PU3NUECKUE U
XUMHUYECKUEe cBOMCTBA. AMMHMAaK, HUTpUIbl. OKCHIbl a30Ta. A30TUCTast U a30THAs
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KucoThl. [IpruMeHeHune azora
U €r0 COeIMHEHUN. A30THBIE Y00PEHUS.

®ochop. Haxoxnmenne B mpupone, CHOCOOBI MONMy4YeHHs, (U3HUECKUE U
xumuueckue cBorictBa. Dochuaslt u dochun. Oxcunbl docdopa, dochopHas
kuciora u e€ comu. Ilpumenenue docdopa u ero coemuaeHui. DochopHbIe
yI00peHUSI.

Yrnepon, HaxokACHWE B NOpuUpoje. AJUIOTPONHBIE  MOAU(UKAIUH.
Ou3nyeckue ¢ XUMHYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOPa30BaHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kuciora u e
CONU. AKTHBUPOBaHHBIN yroib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKkH. [IpuMeHeHrne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YTIIEPOJIOM, H €TO
COETMHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMy4deHUs, (U3NYECKUe U
xumuueckue cpoiictBa. Okcupa kpemuus(lV), kpemHueBasi Kuciora, CUIUKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKII0, €ro MoJlydeHue, BUJIbl CTEKJIA.

ITonoxxenne MeraiuioB B Ileproanueckon cucteMe XUMHUUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTpOEHHUS DJEKTPOHHBIX 000J04YeK aToMOB MeTayuioB. OOmue
¢dusnueckne cBoiicTBa MeTaioB. [IpuMeHeHHe METaIoOB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DNEKTPOXUMUUYECKUI  psifi  HamnpsbkeHuid  MertamwioB.  OOmme  crnocoObl
MOJTY4CHUS METaJUIOB: TUJPOMETAILTYPIUsl, MUPOMETATLTYPIus,
anekTpomeramutyprus. llositue o koppo3uu MerawioB. CrnocoObl 3alUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka MmetamioB |A-rpynnsl [lepuoguyeckoil cucTteMbl
XUMUYECKUX OdJeMeHToB. Harpuit wu kammil: mnomydenue, ¢u3MuecKue U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapaktepuctuka MetrauioB |IA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblLMid: ToJdy4dyeHue, (unyeckue Hu
XUMUYECKHUE CBOMCTBA, MNPUMEHEHHE TPOCTHIX BEIIECTB U HX COCIAUHEHUH.
JXKécTtrocTh BOABI M CIOCOOBI €€ yCTpaHEHMUS.



ATIOMUHMI: MOTy4YeHHe, (PU3NUYEeCKue U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmoTepHble CBOWCTBa OKCHUIA U
TUAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMIUICKCHI aTFOMUHUSI.

OOmiasi xapakTepucThka MeTauioB To0ouHbIX moarpymnm  (b-rpymm)
[Teproanueckor CUCTEMbI XUMUYECKUX JIEMEHTOB.

@u3nuecKue U XMMUYECKHE CBOMCTBA Xpoma U €ro coeAnHeHul. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u nuxpomarsl, UX
OKHUCJIMTENbHBIE CBOMCTBA. [lonydyeHne u npuMeHeHue xpoma.

du3nyeckue M XUMHYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUMU.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) u
mapranua(VIl). Ilepmanranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

du3nyeckue U XUMHYECKUE CBOMCTBA JKele3a U ero coeauHeHnil. OKCHIbI,
rugpokcuanl u conu xene3a(ll) u xenesa(lll). [Tonyuenue u npumeHneHnue xemnesa
U €ro CIUIABOB.

PusnyecKkrue 1 XUMHUYECKUE CBOMCTBA MeAU U €€ coenuHenuil. llonyyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHUM.

[{uuk: nosydyeHue, (PU3NYECKHE M XUMUYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa M THAPOKCUAA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMenenune
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALICHUN:
u3ydeHue oO0pas3lloB HEMETa/uIoB, TopeHue cephl, (docdopa, keneza, MarHusi B
KHCIIOPOJIe, HM3Y4YEHHE KOJUIeKIMM «MeTamibl W CIUIaBbl», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENBbHBIX METAUIOB C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEpPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJie3a C pacTBOpaMU KHUCIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEaKIM Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPO/AA
Y KaTHOHbl METAUIOB, B3aMMOJEWCTBHE THUAPOKCUIOB ATOMUHUA M LUHKA C
pacTBOpaMu KHUCIIOT U IIEJIIOYEH, pelIeHruEe SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«Tanorensy, «Cepa u e€ coeguHeHUs», «A30T U GHochop U HX COSAUHEHUSY,
«Mertasuibl TJIaBHBIX TOATPYNI, «MeTamibl TOOOYHBIX MOATPYIID).

XUMHUS 1 KU3Hb.

Ponb xumuu B oOecriedeHr yCTOMYUMBOTO pa3BUTHS yenoBeuecTBa. [lonsarue
O HAY4YHBIX METOJAaX TMO3HAHUS M METOAOJIOTMA HAYYHOIO MCCIEIOBAHUS.
Hayunbie mpyuHIUIBI OPraHU3AIMU XUMHYECKOTO MPOU3BOICTBA. [[pOMBITIICHHBIE
CIOCOOBI TTOTYYCHHS] BKHEHIITUX BEIIECTB (HA MpUMEpe MPOU3BOACTBA aMMHUaKa,
CEpPHOM KHCJIOThI, MeTaHoja). [IpombIlieHHbIE CIOCOOBI MOTYy4YeHUsI METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpellbl U €ro MNOCIEACTBHUS.
Ponb xuMum B o0ecriedueHrH SHEPreTUYeCKOr 0€30MacHOCTH.

Xumug U 300pOBbe 4enoBeka. JlekapcrBeHHble cpencrta. [IpaBuiia
UCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XuMun B pa3BUTUU METULIUHBI.



XUMHS MHUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe A00aBku. Poib Xumuu B
o0ecrieueHnH NUIIEeBON 0€30MaCHOCTH.

Kocmernueckue u mnapdromepHbie cpeactBa. beiToBas xumus. [lpasuiia
0€3011acHOr0 MCIIOJIb30BaHMsI IPENapaToB OBITOBOW XUMHUU B IOBCEIHEBHOM
KU3ZHHU.

XUMHST B CTPOUTENIHCTBE: BAKHEUIIUE CTPOUTEIbHBIC MaTepuaibl (IEMEHT,
OCTOH).

XuUMHUS B CENbCKOM X03siicTBe. OpraHnveckue U MUHEpalIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKH, CTEKIIO, KEpaMmuKa.
Marepuansl 11 3JIEKTPOHUKUA. HanoTEXHOIOTMMU.

Pacuérnsle 3amaun.

Pacuérpr: maccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIWYECTBY
BEIIECTBA, Macce WM O0BEMY OAHOrO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIMU, €CIU OJHO U3
BEIIECTB MMEET MpHUMeECH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuy, €cClid OJHO M3 BEIIECTB JAaHO B BHJE pPACTBOPA C ONPEIEIEHHOU
MAacCOBOM JIOJIEM PACTBOPEHHOrO BEIIECTBA, MACCOBOW JIOJM W MOJISIPHOU
KOHIICHTPALlMM BELIECTBA B PACTBOPE, MOJU BbIXOJA MNPOAYKTAa PEAKIUH OT
TEOPETUYECKU BO3ZMOMXKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusg  MeXNpeAMETHBIX  CBSI3€M MNpU  U3YYeHUM  o0mel u
HEOpraHudeckol xuMuu B 11 Kiacce ocylecTBIsIeTCsl Yepe3 UCIOIb30BAHUE KaK
OOIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ TOHITHHA, IPUHATHIX B OTAEIHHBIX
peIMETax eCTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYUYHBIN (haKT, THIIOTE3a,
TEOpHsl, 3aKOH, aHAJIM3, CHUHTE3, KiaccU(UKaIus, NepUOJUIHOCTb, HAOIIOACHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIENb, MOJIETMPOBAHNE.

®dusnka: Marepus, MHKPOMHp, MaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEJO, OOBEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WCATLHBIN Tas,
busnyuecke BEJIMYMHBI, €IMHULIBI U3MEPEHUsI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: kieTka, opranusm, sKocuctema, ouocdepa, MeTadboIM3M, MaKpo-
Y MUKPORJIEMEHTHI, O€JIKU, KUPBI, YTIEBOIbI, HYKIIEMHOBBIE KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB U IOTOK SHEPTUH B 3KOCHCTEMAX.

['eorpadust: MuHepanbl, TOPHBIE MOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peECYpCHI.

TexHonorusi: XuMu4yeckasi MPOMBIIIJIEHHOCTb, METALTYpPIUsi, CTPOUTEIbHbBIE
MaTepHalibl, CEIbCKOXO03SICTBEHHOE MPOU3BOJICTBO, MUILEBASI MPOMBIIIJIEHHOCTD,
dbapmarieBTHIECKAS MIPOMBIIICHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX



IpcriaparoB, IIPOHU3BOACTBO KOHCTPYKIOHMOHHBIX MATCpUATIOB, JJICKTPOHHAA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOI'H.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM € CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
oOmiero 00pa3oBaHWsl BBIJIEICHBI CIECAYIOUIME COCTABJSIOIIME: OCO3HAHHE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEEICHUIO; HATMUYUE MOTHBAIIUU K
OOy4EHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
IIPaBOCO3HAHMS, IKOJIOTMYECKOW KYJIbTYpPbI; CIIOCOOHOCTh CTaBUTh LIEJIA U CTPOUTH
KU3HECHHbIEC TUIAHBI.

JInyHOCTHBIE pE3yNbTaTbl OCBOCHUS MpeaMeTa «XUMHSD)  OTPaXKarT
c()OPMHUPOBAHHOCTh OIbITA IO3HABATEIbHOM M NPAKTHYECKOW JIEATEIbHOCTH
00y4aroUmMxcs B MPOLECCE pealn3alii 00pa30BaTeIbHOMN 1€ATEIbHOCTH.

JIM4HOCTHBIE pe3yiabTaTbl OCBOEHUS IMpeaMeTa «XHUMHS»  OTPaKarT
c(OPMHUPOBAHHOCTh OMNbITA IO3HABATEIBHOM M MPAKTUUYECKON JESITeIbHOCTU
o0yyarolmxcs B MPOLIECCEe pean3allid 0O0pa30BaTENbHON AESITENbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpakAaHCKOr0 BOCIIMTAHMS:

OCO3HAaHMS 00YYaIOUIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBO)XEHUS K 3aKOHY U TIPABOIOPSIIKY;

NPEICTABIIEHU O COLUMAIBHBIX HOpPMax M NPaBWIAX MEKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATEIbHOCTH IpPU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATENbHBIX 3a/1ay, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh M TNPUHUMAaTh MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) NIaTPpMOTHYECKOr 0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHHWS K MCTOPUYECKOMY W HAYYHOMY HAaCIEIUIO
OTECUYECCTBEHHON XMMUU;

YBOXEHUSI K TIPOLECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO
OPWIOKEHHUSI XHMHHM, OCO3HAaHHsS TOrO, YTO JaHHbIE HAYKH €CTb pPE3yJIbTar
JUINTENbHBIX ~ HAOMIOACHWH, KPOIMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOHCKOB,
INOCTOSIHHOTO TPYZa YYEHBIX U IPAKTUKOB;



WHTEpeCa M TO3HABATEIIbHBIX MOTHBOB B TOJYYEHHH U TOCIEAYIOIIEM
aHaiu3e MH(pOpPMAalMK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OLIEHUWBATh CUTYAlMH, CBS3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIEC PEIIEHUS, OPUEHTUPYSICh HA MOPAJILHO-HPAaBCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBAPHILEH C
NO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUM
MIOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBb:

MOHUMAaHUsl LIEHHOCTEH 310poBoro u Oe3omacHoro oOpasza >KHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DHM3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHUST TIpaBUJl 0OE€30IacCHOr0 OOpalieHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOU JEATENBHOCTH;

NOHMMAHUA UEHHOCTH NpPaBUJ HHJIMBUIYAJbHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEJAEHUS B CUTYAIUAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHUS MOCJEICTBUN M HENPUSATUS BPEIHBIX MPUBbIUEK (yHnoTpeOiIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEI0BaTEIbCKON
NESTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM MW JAPYyrux BUIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHWU NPAKTUYECKUX 3ajad
COLIMAJILHOI HAIPaBJIIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEeHHIO npodeccuidl pa3inyHoro pojaa, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYIY, JIOIAM TPYyJla U pe3yJibTataM TPYJ0BOM JAESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJLHONH TpaeKTOpUU
oOpa3zoBaHusi, Oyayied mnpodeccur U peaqu3aliu COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEl 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11eJIECO00PAa3HOro OTHOIICHHUS K NPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOIO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUAIILHOM CPE.Ibl;



OCO3HAHMUSI HEOOXOIMMOCTH MCIOJb30BAaHUS JOCTHIKEHHH XUMHUH JJIA
pELICHUS BOIPOCOB PALMOHAIIBHOTO IIPUPOIOTIOIL30BAHUS;

AKTUBHOTO HEMNPUATUA JCUCTBUM, MPUHOCAIIMX BPEA  OKPYXKaroIIeh
IPUPOJHON cpejie, YMEHHUS MPOrHO3UPOBATh HEOJIArONPHUATHBIC SKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAIIATh UX;

HAUIMYUS PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBHI,
OIlbITa JICATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI MMHU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAIBLHOU
PAKTUKE, CHOCOOHOCTM W yMEHHS AaKTUBHO TMPOTUBOCTOATH HJEOJIOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI' O O3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUA
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHenu(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ pOoau B
(GbOpMHUPOBAaHUN PAIIMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHU IIEJIOCTHOIO
MpEACTaBICHUSI 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJBI U UYEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U pEIICHUU NPoOJieM COXpPaHECHHS
IIPUPOJTHOTO PABHOBECHS;

yOeXKJIEHHOCTM B  OCOOOM 3HAYUMOCTH XUMHUHM JUISI COBPEMEHHOMU
UUBWIN3AIMHA: B €€ T'YMaHUCTUYECKOM HAIMPABICHHOCTH W Ba)XHOM pOJIA B
CO37laHMM HOBOW 0a3bl MaTEpUAIbHOW KYJIbTYpPhl, B PEIICHUH TJIOOATbHBIX
npo0JeM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTHUCCKOM,
MUIIEBOM M DKOJOTHYSCKONW 0€30IMacHOCTH, B Pa3BUTHUHU MEIUIIMHBI, 00€CTICUCHUN
YCJIOBHH YCIICIIHOTO TPyAa U IKOJOTHYECKH KOM(OPTHOM KU3HU KaKIOTO 4jieHa
00111eCcTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOIOB
MO3HAHUS, WCIIONb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJH30BaTh
MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEr0 MUpa |
MPOUCXOAIINX B HEM M3MEHEHUH, YMEHUS JIeJIaTh 00OCHOBAHHbBIC 3aKJIFOUCHUS Ha
OCHOBE HaydyHbIX (DaKTOB W HWMCIONIMXCA JaHHBIX C IEJbI0 TIOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEILHO HMCIIOJIB30BaTh XMMHYECKUE 3HAHUS IS
perieHus npooJieM B peaIbHBIX KU3HEHHBIX CUTYAITUsIX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIESTEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUI0 U
caM0o00pa3oBaHHI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW TI0 XUMHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

HWHTEpeca K 0COOCHHOCTSIM TpyJa B pa3aIudHbIX cdepax MmpodecCHoHATbHON
JICSATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIC Pe3yIbTaThl OCBOCHHS MPOTrpaMMBbI TI0 XMMHUHU Ha YPOBHE
cpenHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (QOPMHUPOBAHUS  MHPOBO33PCHHS  OOYYAIOIIHUXCS
MEXKIUCITUTUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC MOHITHUS, OTPAXKAIOIIHIC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCHU(PUKY METOIOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIISCTBO, SHEPrus, SBIICHUE,
nporiece, CUCTeMa, HayIHbIH (DaKT, TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpUsi, UCCIICIOBAHNE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHE);

YHHUBEpCAIbHBIE ydeOHBbIC JeHCTBUS (ITO3HABATENbHbIC, KOMMYHHUKATHBHEIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTH U COLMAILHOW KOMIIETEHIIH 00 Yy4aroInXCs;
CIIOCOOHOCTH 00 yJaroImuxcst UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33pEHUYECKHE 3HAHMUS M YHUBEPCAIbHBIC yUCeOHBIC
JICUCTBUS B IIO3HABATEILHON U COLIMAIIBLHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yibTaThl OTPAKAIOT OBJAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCIIbHBIMH, KOMMYHHUKAaTHUBHBIMH W PETYISTHBHBIMU
NICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

1) 6a30BbIE JJOrHYeCKHeE e CTBUS:

CaMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTIOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEILHOCTH C ITOCTABJICHHBIMU LIECIISIMU;

UCIOIb30BaTh MpPU OCBOEHWM 3HAHUM NTPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
HCIIO0JIb30BaTh COOTBETCTBYIONINE MOHATHS I OOBSICHEHUS OTACIIbHBIX (DaKTOB M
SIBJICHUM;

BBIOMpaTh OCHOBAHMS M KPUTEPUU I KJacCH(PHUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh MPUUYMHHO-CJIECJCTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXJeHUus (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpHUBAEMbIX
SIBJICHUSIX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUECHUS,

MPUMEHSThH B MPOIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHHU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TTPEOOPA30BBIBATh MOJICTbHBIC IIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



pEaKIMM — MpU pEIICHUH YYEOHBIX IMO3HABATENbHBIX W IPAKTHUUECKHUX 3azad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEAKIUH.

2) 6azoBbIe MCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIETh OCHOBaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
peaKUunii;

(bopMynIupoBaTh LENU U 33Ja4M UCCIIEI0BAaHUS, UCIIOIb30BATh 1OCTaBJICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KJIECHUN;

BJIQJIETh HABBIKAMHM CAMOCTOSITEJILBHOI'O IUIAHUPOBAHUS M MPOBEACHUS
YY4EHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOMIOAATh 3a XOJO0M
polecca, CaMOCTOSTENLHO IPOTHO3UPOBATh €ro pe3ynbrar, (hopMynnpoBaTh
0000IIIeHHsI ¥ BBIBO/IBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIICTOBAHMS,
COCTaBJISITh 0OOCHOBaHHBIN OTYET O MPOJIETaHHON paboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOM MCCIEAOBATEILCKOM M MPOEKTHOU
NEeSATENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIONCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3aa4, NPUMEHEHHUIO pPAa3JIMYHbIX
METO/I0B MTO3HAHUS.

3) pa6ora ¢ uHpopmanmeii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HMCTOYHUKAX HHPopMauuu (HaAydHO-
HOMYJIIpHasl JUTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcbl UHTepHeTa), aHanmuM3upoBaTh MH(OPMALMIO pa3IMYHbIX BUIOB U (HOpM
pe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JOCTOBEPHOCTh u
HENPOTUBOPEUHUBOCTE;

(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IUYHBIE METOJbI NPU MOUCKE U
orbope wuHbOpMaIMK, HEOOXOAMMOW [JIsl BBIMOJHEHHSA Y4eOHBIX 3a7ad
OIPEACIIEHHOIO TUIIA,

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS HHPOPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHN U PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaAMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (OpMYy  IpEACTaBICHUS
uHpopmaimu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KAauyeCTBE CpPEICTBA Mpu pabore ¢
XUMHUYECKON HMH(pOpMalMed: TNPUMEHATh MEXIpeAMETHbIe ((pu3nyecKkue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAT'TLIAHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:



3a1aBaThb BOIIPOCHKHI I10 CYICCTBY 06CY)I(II&CMOI>'I TCMBI B XOIC JUaJiora /U
AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMYJII/IpOBaTI> CBOHU IIPCHIIOKCHHUA
OTHOCHUTCJIBHO BBIITOJIHCHU S HpeI[J'IO)KeHHOﬁ 3agadu,

BBICTYIIATh C MPE3CHTALMEN PE3YyJbTATOB IO3HABATEIBHON ACATEIIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEJIBHO MUJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUUYECKOTO KCIIEPUMEHTA, MPAKTUYECKOU pabOThl MO HCCIICIOBAHUIO CBONCTB
M3Y4aeMbIX BEIIECTB, peaU3aIlii y4eOHOTo MPOEKTa, U (POPMYITUPOBATH BBHIBOIBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEIOBAHUM ITYTEM COIVIACOBAHUS TO3ULIUK B
X0J1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHbIe YHUBepPCcaIbHbIe YUyeOHbIe 1eliCTBUS:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYHIECTBIIATH CBOK I103HABATEILHYIO
NEATENBHOCTh, ONpenessas €€ Lend M 3aJadd, KOHTPOJIMPOBATh M II0 Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MPEJIaraeMblii  aNTOPUTM JIEUCTBHM TIpH
BBIIOJIHEHUM Y4EOHBIX M HCCIENOBAaTEIbCKUX 3a/Jay, BbIOMpaTh Haubosee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TIOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYHICCTBIISITH CAMOKOHTPOJIb JIEATEIILHOCTH HA OCHOBE CaMOaHAlu3a H
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[TpenMeTHBIC pe3ysIbTaThl OCBOCHUS TPOTPAMMBI 110 XUMHUHU Ha YTITyOJIEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIero 0Opa30BaHUsS BKIIOYAIOT crienuduaeckue
U1 y4eOHOT0 TpeMeTa « XUMUs» HaydHbIC 3HAHUS, YMEHHSI U CIIOCOOBI JACHCTBUI
10 OCBOCHUIO, MHTEPIPETAIIMN U TPeoOpa30BaHUIO 3HAHWUW, BUJBI JEATEIHHOCTH
10 TOJYYCHHUIO HOBOT'O 3HAHUS W NMPUMCHCHHMIO 3HAHUN B PA3IMUHBIX YYCOHBIX
CUTYaITUsIX, a TAK)KE B peabHBIX )KH3HCHHBIX CHTYAIUIX, CBI3aHHBIX C XUMHEH. B
nporpaMMe 10 XHMHH TPEAMETHBIC PE3yJIbTaThl MPEACTABICHBI IO TOAaM
U3yUCHUSI.

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMHs
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHUU OPraHUYeCcKOu
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poJid B 0OECHEeUEeHUH YCTOMYHUBOIO
pa3BUTHS YEJIOBEUECTBA B PEILICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEPreTHYeCKOr 1



NUIIEBON 0€30IaCHOCTH, B Pa3BUTUH MEIUIMHBI, CO3JaHUM HOBBIX MaTE€pHAaJIOB,
HOBBIX UCTOYHHKOB DHEPIuH, B obecrieueHuu PalMOHAIILHOTO
MPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YelioBeKa, a TaKXKe DJKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3JI0pPOBbIO ¥ IPUPOJIHOM CpEJIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAeET:
OCHOBOIIOJIArarol1e MOHATHSI — XUMUYECKUN 3JIEMEHT, aTOM, AP0 U 3JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIC OpOWTAIM, OCHOBHOE M BO30YXIEHHOEC
COCTOSIHMSL aToMa, THOpuAM3alMs AaTOMHBIX OpOUTalell, HWOH, MOJIEKYIa,
BaJIEHTHOCTb, JIEKTPOOTPUIIATEIBHOCT, CTENEHb OKUCIECHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00bEM, YITIEPOAHBIN CKENET, (yHKIIMOHATbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHbIE), W30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKas), HM30MEPbl, TOMOJOTMYECKUN psl, TOMOJOIH, YIJIEBOIOPOJIbI,
KHCIIOPOJ- U a30TCOACPIKALIUE OPraHUYECKUE COCIMHEHMS, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEOWHEHUSA; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akoH J[. M. MeHneneeBa, TEOpUsi CTPOCHHS OpPraHUYECKUX
BenlecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MAaCChI BEIIECTB, 3aKOH COXPAaHEHUS
M TMpEBpallleHHs] SHEPrUM TpPH XUMHUYECKUX pEaKUuAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3BIK XMMHH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUS MPUYMHHOCTA U CUCTEMHOCTH XMMHYECKHUX SIBJICHUI; MPEACTaBICHUS
0 MEXaHU3Max XUMHUYECKHX PpEaKlHil, TEePMOJAWHAMHUYECKMX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHMS, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3 dekTrl, opueHtanTsl | u |l pona);
(paKTOIOTHYECKUE CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJIYYCHUH U O€30MacHOM
UCMOJIb30BAaHUM BAXKHEUIIMX OPraHMYECKHX BELIECTB B OBITY M IPAKTHUUYECKOM
JCSTeIbHOCTH  4YeNOBeKa, OOMMX  HayyHbIX MPUHLUIAX  XUMHYECKOTrO
MPOU3BOCTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKH HEPTH);

C(POPMUPOBAHHOCTh YMEHMI: BBIABIATH XAPAKTEPHbIE MPU3HAKU IOHATHUH,
YCTAaHABJIMBATh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE MOHSTHS MpPU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCINHECHU;

c(OpMUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY ISl COCTaBJIEHUS MOJEKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEIIECTB;

COCTaBJISITh YPABHEHMUS! XMMHMUYECKUX PEAKLUMN M PAaCKpPbIBATh MX CYIIHOCTH:
OKHUCJIMTEIIbHO-BOCCTAHOBUTENbHBIX ~ PEAKIUH  IMOCPEJACTBOM  COCTaBJIEHUS
ANEKTPOHHOrO OajlaHca JTUX peaklMil, peakuuii HMOHHOrO OOMeHa MyTEéM
COCTaBJICHUS UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJT OPraHMYECKUX BEIIECTB JJI WIUTIOCTPALUU
UX XUMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHHUM: YCTaHABIMBATH MPUHAIICKHOCTh H3yICHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTaBy U CTPOCHHUIO K ONpPEleIEHHOMY
KJIaCCy/TpyIIie COCNWHCHWM, JaBaTh MM Ha3BaHUA TI0 CHCTEMaTHYCCKOU
Homenknarype (IUPAC) u npuBonuTh TpUBHAIbHBIC HA3BaHUS VISl OT/AEIBHBIX
MPE/ICTaBUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOIYOJ, TIUIEPHH,
ATUJICHTJIMKONb, (EeHONI, (GopManbAeTH, aleTajdbJCTH/l, alleTOH, MypaBbHHAS
KHUCIIOTA, YKCYCHAsl KUCIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAIbMUTHHOBASI KUCIIOTHI,
TVIMIAH, aJlaHuH, MaJibTo3a, (DPyKTO3a, aHWINH, TUBHHHII, W30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUAX (KOBaJICHTHAsT W MOHHAsl CBSI3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiiepoBa 1is1 00bSICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
duznyeckre M XUMHUYECKHE CBONCTBA TUIHUYHBIX IPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIECTB: aJKaHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB,
QIKUHOB, apOMaTHYECKUX YIJICBOJOPOJOB, CIHPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MTPOCTHIX U CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUMN U
aMUHOB, aMHUHOKHUCJIOT, O€JKOB, YIrJeBONOB (MOHO-, JU- U TOJIMCAXaPUJIOB),
WUTIOCTPUPOBATh ~ T'€HETHYCCKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSIMH
COOTBETCTBYIOIIMX XHMHUYECKHUX PEAaKIUid C HCIOJb30BAHHEM CTPYKTYPHBIX
bopmyi;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CITOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT
KpPaTHOCTHU U TUIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3H), B3AMMHOT'O BIMSHUS aTOMOB
Y TPYIIT aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIEBOJOPOJIHOTO
Coipbsi  (HedTh, NTPUPOAHBIA Ta3, VYrojib), CHOCOOBI €ro mepepadoTKu U
MPaKTUIECKOE TIPUMEHEHHE TIPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METO/Iax IMMO3HAHWs — HAOJIOJCHHUH, U3MEPEHNUH, MOJCIHPOBAHNH, IKCIIEPUMCHTE
(peasIbHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh OTH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMCHUS MIPUMEHSTH OCHOBHBIE oreparu
MBICIIUTEILHOM JEATEIbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE, 0000IlIeHue,



CUCTEMATHU3alIUI0, BBISIBJICHUE MPUYUHHO-CIICCTBEHHBIX CBSI3eH — IS U3ydEHUs
CBOMCTB BEUIECTB U XMMUYECKUX PEAKIIUII;

c(hOPMUPOBAHHOCTh YMEHHI: BBISIBISITH B3AUMOCBSI3b XUMUYECKUX 3HAHHUM C
HNOHATUSAMU WM NPEJICTABICHUSAMHU JIPYTMX €CTECTBEHHO-HAYYHBIX IPEIAMETOB IS
0ojyiee OCO3HAHHOIO MOHHMMAHMS CYIIHOCTH MAaTE€PUAIBHOIO €AMHCTBA MUPA,
UCMOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
IPOrHO3UPOBAHMS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO [IPUPOLY;

c(OPMUPOBAHHOCTh ~YMEHUN: TPOBOAUTH pacy€Tbl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XUMHYECKUX PEAKIMI C MUCIOIB30BaHUEM (DU3UIECKUX
BEIMYMH (Macca, OOBEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAacUEThl MO HAXOKICHUI0 XUMHYECKOU
(GopMyIbl BEIIECTBAa MO M3BECTHBHIM MACCOBBIM JOJIAIM XUMHYECKUX 3IJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATH, aHAIM3UPOBATh M OI[CHUBAThH
C TO3UIMH  DKOJOTMYECKOM  OEe30MacHOCTH  MOCHIENCTBUS ~ OBITOBOM U
MIPOU3BOJICTBEHHOM  JICSTEILHOCTH 4YEJOBEKa, CBS3aHHOM C mepepadOoTKoM
BEIIECTB, UCIIOJIb30BATh MOJYYECHHBIE 3HAHUS JJISl IPUHATHS TPAMOTHBIX PEIICHHI
po0JieM B CUTYAIUsIX, CBI3aHHBIX C XUMUCH;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEIbHO IUIAHUPOBaTh W IMPOBOIUTH
XUMHUYECKUH JKCHEPUMEHT (TOJIy4eHHE M U3yYEHUE CBOMCTB OpPraHUYECKUX
BEIIECTB, KAUYECTBEHHbIE pPEAaKUUU YIJIEBOJOPOAOB PpA3JIMYHBIX KIACCOB H
KHCIIOPOACOAEP/KAIUX OPraHWYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3aJa4 O PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM MpPaBUI
0e3omacHOro oOpallleHus C BEHIeCTBAaMU U JIaDOpaTOPHBIM O0OpPYIOBAHHEM,
GopmMynupoBaTh Li€Jdb HUCCIEAOBAHUS, TMPEACTABIATh B pa3IudyHoOM (opme
PE3YNbTATHI IKCIIEPUMEHTA, aHAJIM3UPOBATH U OIIEHUBATH UX JIOCTOBEPHOCTH;

c(OPMUPOBAHHOCTHh YMEHHIA:

co0JII0/1aTh MpaBUiIa FKOJIOTUYECKU I11e1eCO00pa3HOro MOBEAEHUs B OBITY U
TPYJOBOM JEATEIHLHOCTU B LEISX COXPAHEHUSI CBOETO 3JI0POBBS, OKpPY)KArOIIeH
MPUPOJHON CPeNlbl U TOCTHKEHUS €€ YCTOMYMBOrO pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEHCTBUS Ha >KUBBIE OpPraHU3MBbI
OIpeAesIEHHBIX OPraHMYECKUX BEIECTB, MOHUMast cMbica nokazatens 11K

aHAJIM3UPOBATH LIETIECOO0PA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3pEHHS] COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIAThH II€JICHANPABICHHBIA TMOUCK
XUMUYECKON MH(MOPMAIINK B PA3TMYHBIX UCTOUYHUKAX (HaydHas U yueOHO-Hay4YHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATH XUMHUYECKYIO MH(OpMAIINIO, IepepadaThiBaTh €€ U HCHOJIb30BATh
B COOTBETCTBUH C MTOCTABJICHHOW y4eOHOM 3a1aueit.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUsI Kypca «OOImas M HeopraHuyeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIEHUM MPUPOJBI, O MECTE€ W 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pa3BUTHSI, B PEIICHUU MPOOJIEM SKOJOTUYECKOM, DHEPreTUUEeCKOW U TMHIIEBOU
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHWU HOBBIX MAaTEPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
dbopMUPOBAaHUN MUPOBO33PEHUSI U OOIIEH KyJIbTYphl UENOBEKa, a TaKxke
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M TMPUPOTHOU

cpexne;
BJIaJICHUE  CHUCTEMOW  XMMHYECKHX  3HAHHWHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS — XHMHWYECKHUH O3JIEMEHT, aToM, SJApO aToMa,

M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOUTAITH, OCHOBHOE U
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPUIIATEIIbHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, MeETaJUTMYECKasi, BOJOPOHAs),
KpUCTAUIMYECKAsT PpelmETKa, XUMHUYECKas peakius, pacTBOP, JJICKTPOJIHUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAS] AUCCOLMALMS, CTENEHb JIUCCOLUALINH,
BOJOPOAHBIN TIOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3¢ deKT
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peaKkMi, XUMUYECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOpHUs AJNEKTPOJUTHUECKON TUCCONUALUM, NEPUOTUYECKUN
3akoH /.M. MenpaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEWCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMUH, MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE ITOHUMAHMS
NPUYMHHOCTA UM CHUCTEMHOCTM  XUMHYECKUX  SIBIICHHMI;  COBPEMEHHBIE
NPEACTABICHUA O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM U
HaJMOJIEKYJISIDHOM  YpPOBHSX; TMPEJACTABICHUS O MEXaHM3MaX XHUMHUYECKUX
peakuui, TEpPMOAMHAMUYECKMX M KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O XMUMHUYECKOM PaBHOBECHUM, PACTBOpPAX U JUCIEPCHBIX CHUCTEMAaX;
(GaKTOJIOrMYEeCKUE CBEJCHUS O CBOMCTBAaX, COCTaBE, IMOJYYEHUH U O€30MacCHOM
UCIOJIb30BAaHUM BKHEUIIINX HEOPraHUYECKHX BEUIECTB B OBITY M MPAKTUYECKOU
NEATeIbHOCTA ~ YeJIOBEeKa, OOIMMX  HAyYHBIX  NPUHIUMNAX  XUMHYECKOIO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABISITh XapaKTepHbIE MPU3HAKU TOHSTHUM,
yCTaHaBJIMBaTh WX B3aMMOCBSI3b, MCIIOIH30BaTh COOTBETCTBYIOIIUE MOHSTHS MPHU
OMMCAaHWU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPALCHUN;



C(POPMUPOBAHHOCTh YMEHHS HCIIOJIb30BAaTh XMMHMUECKYI0 CHMBOJMKY JUIS
cocTaBieHHUS (QOpMya BEHIECTB M  YPaBHEHMH XUMHUYECKMX  PEaKIHil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACIHHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAEIIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BHJI XMMHUYECKOW CBS3U (KOBaJCHTHAs,
WOHHAsl, METANIMYECKasi, BOAOPOJHAs), THUIl KPUCTAUIMYECKON PpPEIETKH
KOHKPETHOT'O BEILECTBA;

Cc(OPMUPOBAHHOCTb YMEHHsI OOBSCHSITH 3aBUCUMOCTb CBOWCTB BEILECTB OT
BUJA XUMHYECKOW CBSI3M W THUNA KPUCTAIMYECKOM pemeTKd, OOMEHHBIA U
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHWH:  KJIACCU(UIIMPOBATH:  HEOPTraHUYECKUE
BEIIIECTBA 10 UX COCTaBY, XUMUYECKHE PEaKLMU 110 Pa3IMYHbIM [IpU3HAKaM (YHUCITY
U COCTaBy pearupyroliux BEUIECTB, TEIUIOBOMY 3(PPeKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKUCIEHMSI DJIEMEHTOB, OOpaTMMOCTH, Y4YacCTHIO KaTajlu3zaTropa H
Jpyrue); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH AJIA KiIaccuukaimu
M3Yy4aeMbIX BEHIECTB U XUMHUYECKUX PEAKIIHA;

C(pOPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI EPUOAMUECKOTO 3aKkoHa /I
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINY;

c()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB II€pPBOIO—YETBEPTOrO MEPHUOIOB
[lepuomnueckorn  cucremsl  JI.MI.  MenngeneeBa,  UCHOJIB3yS  TOHSTHUA
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYypPOBHU», «S-, P-, O-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXKJAEHHOE SHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKHMX JJIEMEHTOB U MX
coenMHeHurd 10 nepuoaam u rpymmnam llepmogmyeckon cucremsr . WM.
MenneneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh ~YMCHH: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOMCTBA  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAAThH
CYILIECTBOBAHUE TEHETUYECKOM CBSI3M MEXKIYy HEOPraHMYECKHMMHU BEIIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

C()OPMUPOBAHHOCTh YMEHHUS PACKpBIBaThb CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS AJEKTPOHHOrO OanaHca
ATUX peakUui; peakuuil MOHHOrO OOMeHa MYyTEM COCTABJIEHUS HMX IOJHBIX U
COKpalI€HHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  peakLHi
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpe THAPOKCOKOMITIIEKCOB IMHKA U aJIFOMUHUA);



chOpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUs
XUMUYECKUX PEAKIHUN ¢ y4€TOM MX DHEPreTHYECKUX XapaKTEPHUCTHK, XapaKTep
W3MEHEHHSI CKOPOCTHM XHMHUYECKOW PEAKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKKe XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHUS MO/ BIUSHUEM
BHEUIHUX Bo3aencTBui (npunuun Jle aTtense);

chOpMUPOBAHHOCTh yYMEHHS XapaKTepU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXalllle B OCHOBE IMPOMBIILICHHOTO IOJYYEHHUS] CEPHOW KHUCIOTHI, aMMHUAKa,
o0lllMe Hay4yHble TPUHLUIBI XUMHYECKUX IPOU3BOJCTB; I€JI€CO00Pa3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3peHUsI COOTHOIIECHHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAHUW O METOJax Hay4IHOTO
MO3HAHUS SIBJICHUA TPUPOIALI — HAOM0IeHNe, HW3MEpeHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pealIbHbIN U MBICTICHHBIN ), UCTIONb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHUS MPUMEHSITh 3TU 3HAHUS MPU IKCIIEPUMEHTAIIBHOM HCCIICIOBAHUU BEILIECTB
U 10 OOBSICHEHUS XMMHUYECKUX SBJICHUN, HUMEIONMX MECTO B MPHUPOJIE,
MPaAKTUYECKOMN JeATETLHOCTH YEJI0BEKA U B TOBCEAHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUS BBIABIISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMUA M TPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOT'0 MOHUMaHUSI MaTePUATILHOTO €UHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUSI TMPOBOJIUTH PACUETHI: C HCIOIb30BAHUEM
MOHSITUM «MaccoBas JIOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHIICHTpAIIUs»;
MaccChl BEIIECTBA WM 00bEMaA Ta3a M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB; TEIIOBOTO 3(dekTa
peaKkiy; 3HAUYCHUS BOJOPOJHOIO IMOKa3aTelisi PacTBOPOB KHUCIOT MU IIEIoYeh C
U3BECTHOM CTEMEHBIO JHUCCOIMAlUM;, Macchl (00bEMa, KONMMYECTBAa BEIIECTBA)
NPOAYKTa PEaKIMM, €CIU OJIHO M3 MCXOAHBIX BEIIECTB JIaHO B BUJE PACTBOpA C
onpeeNEHHON MacCOBOW JI0JIe pacTBOPEHHOrO BEUIECTBA WM JTaHO B M30BITKE
(MMeeT TpHUMEcH); JOJIM BBIXOAA NPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHUN
ra3os;

chOpMUPOBAHHOCTh YMEHHI: CaAaMOCTOSITCTILHO TUIAHUPOBATh W TPOBOIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MpOBElIEHHE  pEeaKIMid  HOHHOTO  OOMEHa,
MOATBEPXKICHUE KaueCTBEHHOTO COCTaBa HEOPraHUUECKUX BEIIECTB, OMPEICIICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI) HWHIWKATOPOB, HW3YyYCHHUE BIUSHUS
pa3nuuHbIX  (DAKTOPOB HAa  CKOPOCTh XMMHUYECKOW  peaKiu, peIIeHue
AKCIEPUMEHTAIBHBIX 3a7ad 1o TeMam «Mertamisly u  «Hemerammey) ¢
cOOJTI0/IeHUEM TIpaBuil 0€30MacHOr0 OOpAIeHUs C BEIIECTBAMHU U JTaOOPaTOPHBIM
o0opynoBanveMm, (OpMYyJIUpPOBaThH I€Jdb HCCIEIOBAaHUS, MPEJACTABIATh B
paznuuHOi (popMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh U OILEHUBATh HX
JIOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJia MOJIb30BAHUS XUMUYIECKON
nocyon u jgabopaTopHbIM 00OpYyJIOBaHHMEM, OOpallleHUs] C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKLIMSMU IO BBIOJHEHUIO JAOOPAaTOPHBIX XUMHUYECKUX
OTBITOB, SKOJIOTHYECKH I€JIeCOO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOHU
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHsA, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUS HA >KUBBIE OPraHU3Mbl OMPEIACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, TOHUMas cMbIci nokasarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUMW: OCYIIIECTBISATh IICJICHAMPABICHHBINH TOUCK
XUMHUYECKON MH(POpMAIIMK B pa3IMUHBIX UCTOYHUKAX (HaydHas ¥ yueOHO-Hay4YHas
JIUTEepaTypa, cpeacTa MaccoBoit nHpopmaru, UHTepHET U ApyTHE), KPUTHIECKU
AHATM3UPOBATH XUMHUYECKYIO MH(GOPMAIINIO, TTepepadaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBHHM C MOCTaBJIEHHON y4eOHOM 3a1a4cii.
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s¢upsl. XKupsl

3.3 VrineBoasl 9 https://m.edsoo.ru
Uroro no pazneny 41
Pa3nen 4. A3oTcoaepikaiiue Oprannyeckue coeJUHEHUs

4.1 AMUHBI. AMUHOKHUCTOTHI. benku 12
Wroro no pazneny 12
Pa3nen 5. BoicokomoJsieKyJIsipHbIe COeINHEHUS

5.1 BricOkOMONIEKY IS pHBIE COEIMH EHUS 6 https://m.edsoo.ru
Hroro no pazueiy 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

11 KUIACC

KoanuectBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM undposbie
Ne n/m pasi Kontpoiasbnsbie | IlpakTHyeckue (mupp )
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aroma. [lepuoguueckuii 3axoxn
1.1 u [lepuognyeckas cucremMa XMUMAYECKUX 9 https://m.edsoo.ru
snemenToB /1. 1. MenaeneeBa
12 Crpoenue BemectBa. MHOroo0Opasue 11 1 https://m.edsoo.ru
BELIECTB
1.3 XUMHUECKUE peaKuu 19 1 3 https://m.edsoo.ru
Hroro no pazneny 39
Pasznen 2. Heopranuueckass xumust
2.1 Hemeramnst 31 3 https://m.edsoo.ru
2.2 Mertansl 23 2 https://m.edsoo.ru
Hroro no pasnemy o4
Pasznes 3. Xumus u Ku3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMHUS U 9 https://m.edsoo.ru
KU3Hb
Hroro no pazueiry 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



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




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

KonTpoJbHbIe
Bcero P
padoThbI

IIpakTnueckue
padoThbI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

[IpenmeT n 3HaYeHNE OPraHUYECKON
XUMUH, IPEACTaBICHNE O MHOI000pa3uu
OpPraHUYECKUX COEINHEHUN

DJEeKTPOHHOE CTPOSHHE aTOMa YIiieposa
(ocHOBHOE 1 BO30YKIEHHOE COCTOSHUSA).
BasenTHbIe BO3SMOXKHOCTH aToMa yriepoja

XUMHUYECKasi CBSI3b B OPraHMYEeCKUX
COCIUHEHUIX. MeXaHU3MbI 00pa30BaHHUS
KOBAJICHTHOM CBSI3H, CITOCOOBI pa3pbiBa
CBsI3eH

Teopust cTpoeHNs OPraHNYECKUX
coenquHeHnii A. M. bytiepoBa

Bunel nzomepun: cTpykTypHas,
IIPOCTPAaHCTBEHHAs. DJIEKTPOHHbIE

3¢ eKThl B MOJIEKYJIaX OPraHUYeCKUX
COEAVHCHHUN

[IpencraBienue o kinaccupuKaly u
cuctemaTndeckas HomeHkiaarypa (IUPAC)
OpPraHUYEeCKUX BEIECTB

Knaccudukanus peakinii B OpraHu4ecKoi
XUMHUHU




Cucrematuzanusa 1 00001IEHNE 3HAHWI IO
TEME

AJKaHBI: TOMOJIOTHYECKUN psifl, 00TIast
(dopmyna, HOMEHKJIATypa U U30MEpHUs,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10

duznyeckue U XUMUYECKHUE CBOMCTBA
aJIKaHOB

11

Haxoxnenue ankanoB B ipupoze. CriocoObl
MOJIYYCHHUS ¥ IPUMEHCHHE aJIKAaHOB

12

Huxnoankansl: obmas popmya,
HOMEHKJIaTypa 1 U30MepHsi, 0COOEHHOCTH
CTPOEHHUS U XMMHUYECKUX CBOMCTB, CIIOCOOBI
IOJIYyYCHUA U TPUMECHECHUEC

13

Penrenne pacu€THbIX 3a71a4 HA
OIpeNIeTICHIE MOJIEKYIISIPHON (hOPMYJIBI
OpPraHUYECKOT0 BEIIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOISIINX B €70
coctaB. CucremaTu3anus 1 0000IIEHE
3HAHUM T10 TEME

14

AJIKEHBI: TOMOJIOTHYECKUN psifl, 001Iast
(dhopMyra, HOMEHKIATYpa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIL.
CTpyKTypHas U IUC-TpaHC-U30MEpUs
aJIKCHOB

15

duznyuecKre U XUMUYECKUE CBOMCTBA
ankeHoB. [ITpaBuno MapkoBHUKOBa

16

Crioco6bI osTyueHus M IpUMEHEeHHe




aJIKCHOB

[IpakTueckas pabora Ne 1 mo Teme

17 "[lonyuyeHune 3THIIEHA U U3yUYEHUE €r0
CBOMCTB"
Penrenne pacu€THbIX 337124 HA

18 OIpesieTICHNE MOJIEKYJIIPHOI (hOpMYJIbI
OpPraHUYECKOro BEIECTBA
AJKanHueHBl: CONPSKEHHBIE,

19 U30JIMPOBAaHHBIE, KyMYyJINPOBAHHBIE.
Oco0EeHHOCTH 3JIEKTPOHHOI'O CTPOECHUS

20 XUMHYECKHE CBOMCTBA CONMPSAKEHHBIX
JIMECHOB

21 CrniocoObl ONTy4YeHUsl U IPUMEH EHUE
aJIKaJIuE€HOB
AJIKWHBI: TOMOJIOTHYECKUHN Psifl, 00TIast

29 (dbopmyna, HOMEHKJIATypa, dJIEKTPOHHOE U
IIPOCTPaHCTBEHHOE CTPOCHUE MOJIEKYI,
¢uznyeckue cpoicTra

23 XUMHYECKHE CBOMCTBA AJIKNHOB

24 KauecTBeHHBIE peakUy HAa TPOWHYIO CBSI3b

o5 CrniocoObl OJTy4eHUsl U IPUMEH EHUE
aJIKMHOB

26 Pemenne 3aa4: pacy€rel N0 ypaBHEHUIO
XUMHYECKON peaKnu

97 Cucrematusanus 1 00001IeHIE 3HAHUH 110
TEME

28 ApeHbI: TOMOJIOTHYECKHH psif, o01mas

(dbopmyna, HOMEHKJIaTypa. DJIEKTPOHHOE U




MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY T
OCH30J1a ¥ TOJIyoJIa, UX (PU3nYECKue
CBOMCTBa

XUMHYECKHE CBOWCTBA APEHOB: PEaKLIUU

29
3aMeIICHHS
XUMHYECKHE CBOWCTBA APEHOB: PEaKLIUU

30 MIPUCOEANHEHNS, OKHCIIEHUE TOMOJIOTOB
OeH3o0I1a

31 OcoOeHHOCTH XUMHUYECKUX CBOWCTB
cTUpoia
Pemenue pacu€THbIX 3a1a4 Ha

32 OIpeIeNIeHre MOJIEKYIIIPHOU (POPMYIIBI
OpraHMYECKOro BEUecTBa

33 CrniocoObl MOSTy4YeHUsl U IPUMEH EHUE
apeHoB

34 ['eHeTnveckas CBS3b MEXKY Pa3IMIHBIMH
KJIaccaM¥ YTJIEBOZOPOIOB
Pacuérpl MO ypaBHEHUSIM XUMHYECKUX

35 peakuuii. Cucremaruzanus 1 o0o0mieHne
3HAHUU 110 TeMe

36 [Ipuponuslii ra3. [lonytHble HEQTSIHBIE
rassl

37 KaMeHHbIH yroJsib 1 IPOAYKTHI €10
nepepadoTKH
Hed b 1 ciocoOs! €€ mepepaboTKu.

38 [IpumeHeHue NpoayKTOB nepepaboTKu
HehTH

39 ['enernueckas cBA3b MEXAY Pa3TUUHBIMU




KjlacCaMH yIrJI€BOJOPOJA0B

40

l"asloreHonpor3BOAHBIC YIIIEBOAOPOIOB:
AIIEKTPOHHOE CTPOCHUE; PEAKIIUN
3aMelleHus TajoreHa

41

JeiicTBue 11enoueii Ha
rajoreHInpou3BoaHbIe. B3aumonelicraue
JUTaJIOTCHAIIKAHOB C MarHUEM U IUHKOM

42

Cucrematnsanus 1 0000IeHIE 3HAHUH I10

pasaeny "YriaeBoapopoast"

43

Kontposnbhas pabora o reme
"Yraesomopoasr"

44

[IpenenbHbIC OHOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKUI psijl, o01Iast popmy.ia,
CTPOCHHE MOJIEKYJI, H30MEPHs,
HOMEHKJIATypa, K1accu pukarms,
(bu3HYecKue CBOMCTBA

45

XUMHYECKHE CBOMCTBA IPeIEIbHbIX
OJIHOATOMHBIX CIIUPTOB

46

Crioco0ObI osTyueHHs M IPUMEHEHHE
OJIHOATOMHBIX CIIMPTOB

47

[IpocTsie 3¢upbl: HOMEHKIIATYpa U
n3oMepusi, 0COOEHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOWCTB

48

MHoroaTomMHbIE CIIMPTHI: 3TUJICHITIMKOJIb U

TJIMIEPUH, UX (PU3NIECKHE U XMMHUYECKUE
CBOICTBa

49

Crioco6bI osTyuyeHus M IpUMEHEeHHe
MHOT'0aTOMHBIX CIIUPTOB




50



KHCI0Thl. MHOrooOpasue kapoOHOBBIX
KHCIIOT

63

OcoOeHHOCTH CBOMCTB: HEMPEAEIbHbBIX U
apoMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKApOOHOBBIX
kucnoT. [IpencraBuTeny BeICIINX
KapOOHOBBIX KHCIIOT

64

[ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX
KHCIIOT

65

Crioco0n1 IMMOJY4YCHUA U IPUMCHCHHUC
Kap6OHOBBIX KHCJIOT

66

Crnoxnble 3(UpBI: TOMOJIOTUUECKHUH PSI,
oOmras hopmysia, ©30MEpHs 1
HOMEHKJIaTypa

67

duznyeckue U XUMUYECKHUE CBOMCTBA
3hupoB

68

Pemenne pacu€THbIX 3a1a4: 10 ypaBHEHUIO
XUMHUYECKOHN peaKIu, Ha ONpe/IeICHHE
MOJIEKYJISIpHON (hOPMYJIIBI OPraHUYECKOTr0
BEIECTBA

69

[TpakTrueckas padota Ne 3. Pemenue
SKCHEPUMEHTAIbHBIX 3a/1a4 110 TEME
"Kap6oHoBsie kucioThl. CioxHbIe 3PupbI"

70

XKupsl: ctpoenue, puznyeckue u
XUMHUYECKHE CBOMCTBA (THAPOIIH3)

71

OCc00EHHOCTH CBOKMCTB KHUPOB,
COZIEpKAIINX OCTATKU HENpeaeNbHbBIX
KHUPHBIX KUCIOT. JKHPHI B TpUpOe




72

Mpblta KaK COJIM BBICIIMX KapOOHOBBIX
KHCIOT, uX Moromee aeicreue. [lonsaTue o
cUHTeTHYecKux Moromumx cpencreax (CMC)

73

I'enernueckas cBsi3b yrieBOJOPOIOB U
KHCIIOPOJCOJIEPKAIINX OPraHUYECKUX
BEIIIECTB

74

Pacuérel o ypaBHEHHSIM XUMUYECKUX
peakuui

75

Cucrematnsanus 1 0000IeHIE 3HAHUH 10
TEME

76

OO6m1ast XxapaKTepuCTHKA YTIJIEBOIOB U
KI1accu GUKaIus yriaeBoaos (MOHO-, TU- U
MIOJI CaXapy/ibl)

77

Monocaxapubl: pU3NYECKHE CBOMCTBA U
HAaXO0XKJIEHUE B IIPUPOJIE

78

[IpumeHeHue TII0K03bI, €€ 3HaYCHHE B
KHU3HEAESITEIbHOCTH OpraHu3Ma

79

Jucaxapuipl: caxapo3a, MajabTo3a U
nakro3a. Haxoxaenue B mpupoje u
PUMEHEHHE TUCAXapHI0B

80

[Tonucaxapuasl: CTPOCHUE MAKPOMOJIEKY I,
¢busnyecKknue 1 XMMHUYECKHUE CBOICTBA,
IIPUMEHEHUE

81

ITousitue 00 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemenune pacueTHbIx 3a/1a4 Ha
OIIpeNeIeHUE SO BBIXO01a IIPOAYKTa
pEaKInU OT TEOPETUYECKH BO3ZMOXKHOI O

83

CucremMatusanus 1 00001IeHIE 3HAHUM 110




paszzmeny

84

KonTponpHas pabora 1o Teme
"Kucnopoaconepxaiiye opraHu4ecKue
coenuHeHus"

85

AMMHBIL: KnaccuduKanus, CTpoeHHE
MoJieKy, o0mast popmyna, nzomepus,
HOMEHKJIaTypa U (puzndeckue CBOHCTBa

86

XUMHUYECKHE CBOMCTBA aJ'II/IQ)aTI/I‘IeCKI/IX
aAMHHOB

87

AHWINH: CTpOEHHE aHUJIMHA, 0COOCHHOCTH
XMMHMYECKUX CBOMCTB aHWJIMHA

88

CriocoObl OJTyYEeHHUsT U IPUMEHCHUE
anpaTHIECKUX aMHUHOB

89

AMMHOKHUCIIOTBI: HOMEHKJIATypa U
n3zomepusi, (pu3nyecKue CBONCTBA.
OTI[eJ'H)HI)Ie MpeaACTaAaBUTEIIN 0.-aMHUHOKHUCIIOT

90

XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OHOJIOrHYECKOE 3HAUCHUE AMHUHOKHUCIIOT.
CuHTE3 ¥ TUIPOIN3 METTUIOB

91

benku kak npupoaHbIE MOJUMEPHI;
CTPYKTYpBI O€JIKOB

92

XUMUYECKUE CBOMCTBA OCIIKOB

93

A3oTconepKallre reTepoUKINY €CKUE
COCOAUHCHU. HYI(J'IGI/IHOBBIG KHCIIOTHI:
COCTaB, CTPOEHUE U OMOJIoruyecKas poib

94

[IpakTuueckas padbora Ne 4. Pemenue
AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"A3oTcoaepKauie opraHuyecKue




coenuHenud"

95

[IpakTrueckas padbora Ne 5. Pemenue
JKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TEME
"PacniozHaBaHnE OpraHUYECKUX
coequHeHnn"

96

KonTtponbsHas pabota no reme
"AzoTconepKalie OpraHu4eckue
coeauHeHus"

97

OCHOBHEIE TOHATHS XUMUU
BbICOKOMOJICKYJIAPHBIX COCJIMHEHUH U
MCTOAbI UX CUHTC3a —IIOJIMMCPHU3alHia U
IMIOJIMKOHACH CalluA

98

[Mnactmaccel. Ytunuzanus u nepepaboTka
IJ1acTUKA

99

OnacToMepbl: HaTypallbHbI CHHTETUUECKUE
Kay4dyku. Pesnna

100

BosnokHa: HaTypabHbIE, HCKYCCTBEHHBIE,
cuHTeTHYecKue. [lomuMeps! crienuanbHOro
Ha3HAYCHHUS

101

[IpakTrueckas padota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Pacmo3HaBaHue I1JaCTMacC U BOJIOKOH"

102

O060011eHNE U cucTeMaTU3alHsl U3yYEHHOIO
MaTepHala 1o TeMe
"BBICOKOMONEKYIISIPHBIE COEIUHEHUS"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




11 KUIACC

KosauuyecTBo 4yacoB DJIeKTPOHHbIE
° ara U BbI€e
‘:;H Tema ypoka Beero KonTpoasbnbie | IlpakTuyeckue lzalsyqemm :6g)azzBaTeanme
padoThI padoThI pecypesI
1 AtoMm. CocTaB aTOMHBIX sAJiep. XUMHUYECKUM 1
aneMeHT. M30ToIb! 05.09.2023
5 CtpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIC YHCJIA 07.09.2023
3 Knaccudukanus XaMU4eCKUX 3JIEMEHTOB (S- 1
, p-, d-, f-a;memenTHI) 08.09.2023
4 Pacnipenenenne 371€KTPOHOB 110 ATOMHBIM 1
opouTaIIM 12.09.2023
DJEeKTpOHHBIE KOHPUTYPALIMH ATOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXKJIEHHOM 1 14.09.2023
COCTOSIHUH
6 DNEeKTPOHHBIE KOH(UTYpalli HOHOB. 1
DNEeKTPOOTPUIIATEIHLHOCTD 15.09.2023
[Tepuonnueckuit 3axoH u Ilepuognueckas
7 cUcTeMa XUMHUYecKux 3remenToB /1. U. 1
MenpeneeBa, CBsI3b C COBPEMEHHOM Teopueit 19.09.2023
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOKCTB
3 XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX HMHU 1
IIPOCTBIX U CJIOKHBIX BEIIECTB 10 I'PyIIIaM U 20.09.2023
nepuoamM
9 CucremaTuzanus u 00001IeHNe 3HAHUH 110 1




TEMCEC

21.09.2023

10

Buapsl xuMu4deckoil cBsi3u. MexaHnu3Mbl
0o0pa3oBaHMs KOBAJCHTHON CBS3U.
Bonoponnas cBsi3b. MexMOIEKyIsIpHbIE
B3aUMOACHCTBUS

26.09.2023

11

BasleHTHOCTB ¥ BaJICHTHBIE BO3MOXKHOCTH
aToMOB. CB$I3b JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI ¢ UX T€OMETPUYECKUM CTPOCHUEM

28.09.2023

12

HpeHCTaBHeHI/IH O KOMIIJICKCHBIX
COCANHCHUAX: COCTAaB U HOMCHKJIATYpa

29.09.2023

13

BemecTBa MOIEKYJISIpHOTO 1
HEMOJIEKYJIIPHOro cTpoeHusl. THIbl
KPUCTAJUINYECKUX PELIETOK U CBOMCTBA
BEILECTB

03.10.2023

14

[TonsATHE O QUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne 0 KOJUIOUIHBIX PacTBOPaX

05.10.2023

15

VcTuHHBIE pacTBOPBL: HACBILIEHHBIE U
HEHACBIILIEHHbIE, PACTBOPUMOCTb.
Kpucramioruaparst

06.10.2023

16

CriocoOblI BeIpaKeHUs KOHI[EHTpaluu
pacTBOpOB

10.10.2023

17

Pemenue 3a1a4 ¢ HCOIB30BAHNEM TTOHATHH
"MaccoBas J10J1s1 paCTBOPEHHOIO BELIECTBA",
"MoJsipHasg KOHUEHTpauus"

12.10.2023

18

Knaccudukanuys 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIICCTB

13.10.2023

19

Cucrematusanusa U 00001IeHNE 3HAHUH 10
TEME

17.10.2023




20

KontponbeHas pabora no remam "CtpoeHue
aroma. [lepuonuueckuii 3aKoH 1
[Tepuoamyeckas cucreMa XUMHUIECKUX
anemenTtoB [[. . MenneneeBa", "Ctpoenue
BemiecTBa. MHoroo0pasue BemiecTB"”

19.10.2023

21

KJ'IaCCI/I(bI/IKaIII/ISI XUMHUYCCKHUX peaKHI/Iﬁ B
HeopraHqucxoﬁ n OpFaHquCKOﬁ XHUMHUH.
3aKkoH COXpaHCHHA MACChI BEHICCTB, 3aKOH
COXpaHCHUA U NPEBPALICHUSA SQHCPIUU IIPpU
XUMHUYCCKUX PCAKIHAX

20.10.2023

22

TemoBble AP (HEKTH XUMUUECKUX PEAKIIHI.
Tepmoxumudeckue ypaBHEHUs

24.10.2023

23

BrlunciieHns 1o ypaBHEHUAM XUMUYECKUX
peakuui 1 TEPMOXUMUYECKUM YPaBHEHUSAM

26.10.2023

24

CKOpOCTh XUMHUYECKON peaklny, eé
3aBHCHMOCTb OT pa3IM4HbIX (DaKTOPOB.
KaTtanu3z n katanuzaTopsl

27.10.2023

25

I'omorenunsie u ICTCPOrcHHbIC pCaKINH

07.11.2023

26

[TpakTueckas padora Ne 1 mo teme
"BnausiHue pa3nuyHbIX (PaKTOPOB Ha
CKOPOCTh XUMUYECKOH peakiuu"

09.11.2023

27

OO6paTtumble 1 HEOOPAaTUMBIE PEAKIHH.
XuMHU4eCcKOe paBHOBECHE

10.11.2023

28

[TpaxkTueckas pabota Ne 2 mo teme
"BnausiHue pa3nuuHbIX (aKTOPOB Ha
MIOJIO)KEHUE XUMHUUYECKOI0 paBHOBECHS"

14.11.2023

29

3JIGKTpOJII/ITI/I"IeCKa}I JUucCConranmus.




CunbHble U crabble 37eKTpoauThl. CTeneHb
JUccoluanuu

16.11.2023

HonHoe npoussenenue Boasl. Cpena

.B i
30 BOJHBIX pacTBOPOB. BomoponHbIi 17 11.2023
nokasarens (pH) pactBopa
I'mnpoismns coneit. Peakuuu, nporekaromue B
31
pacTBOpax 3JIEKTPOJIUTOB 21.11.2023
[Tpaktuueckas pabora Ne 3 o Teme
32 "X
I/IMquCKHe”peaKuHH B pacTBOpax 93.11.2023
AIIEKTPOJIMTOB
OKHCIUTETHEHO-BOCCTAHOBUTEIHHBIC
.B 7
33 peaknun. BaxkHeH e OKUCIUTENN | 94.11.2023
BOCCTaHOBUTEIH
34 MeTop 31eKTPOHHOTO (3J1€KTOHHO-HOHHOT0)
OanaHca 28.11.2023
35 DIIEKTPOJIA3 PaCTBOPOB M PACIIABOB
BEILIECTB 30.11.2023
36 Pemenue 3a1a4 pa3iMuHbIX TUTIOB
01.12.2023
37 Perenne 3ama4 pa3nuaHbBIX THIIOB
05.12.2023
38 CucremaTusanus u 0000111eHUE 3HAHUH 110
Teme " XuMUYeCKue peakiuuu" 07.12.2023
39 KontponbeHas pabora no reme "Xumuueckue
peakuuu" 08.12.2023
[Tonoxenue HemeraiioB B [lepuoanueckoi
40 A
CHUCTEME XMMHUYECKUX 3JIEMEHTOB ] 12.12.2023

MeHneneeBa 1 OCOOCHHOCTH CTPOCHUS UX




aToMOB. OU3NYECKIE CBOICTBA HEMETAIIIOB

41

AJoTponus HeMeTaJIoB (Ha IpuMepe
KHCIIOPO/Ia, cephl, pocdopa u yrieposa)

14.12.2023

42

Bonopox: monydenue, puzndeckue u
XUMHUYECKUE CBOMCTBA. ['napu bl

15.12.2023

43

["asorensl: HaxoXeHUE B IPUPOJIE,
CHOCOObI MOoTy4YeHus, pusnueckrue u
XMMHYECKHE CBOMCTBA

19.12.2023

44

I"aorenoBogoponsl. Baxuenmue
KHCJIOPOACOAEPKALINE COCTUHEHUS
raJIoreHOB

21.12.2023

45

JlaGopaTopHble U TPOMBIIIJICHHBIE CIIOCOOBI
MoJIy4eHHUsl rajioreHoB. [Ipumenenue
rajioreHoB U UX COeIUHEHUN

22.12.2023

46

[TpakTuueckas padota Ne 4. Perienue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe
"T"a;morensr"

26.12.2023

47

Kucnopoa: nabopatopHsie u
IIPOMBIILIEHHBIE CIIOCOOBI TIOTy4EHUS,

(1)I/ISI/I‘ICCKI/IC 1 XuMHu4eckue cBorictBa. O30H.

HpI/IMeHeHI/Ie KHCJIOpOJa U O30Ha

28.12.2023

48

OKcHUIBI U TEPOKCUIBI

29.12.2023

49

Pemenne 3a/1a4 Pa3JIMYHbIX TUIIOB

16.01.2024

50

Cepa: HaxOXAEHUE B IPUPOJIE, CIIOCOOBI
nonyquI/m, (1)I/ISI/I‘IGCKI/Ie U XUMHYCCKHUC
CBOMCTBA

18.01.2024




51

CepoBoniopo, CyabhuIb!

19.01.2024

52

Kucnoponconepxamme coeJUHEHHUS CEPHI.
Oco0eHHOCTH CBOWCTB CEPHOM KHUCIOThI

23.01.2024

53

[TpakTuueckas padborta Ne 5. Perenue
IKCIEPUMEHTANbHBIX 3a/1a4 1o Teme "Cepa u
e€ coennHeHus"

24.01.2024

54

A3or: HaX0XIACHUEC B IIPUPOJC, CII0COOBI
MMOJIYUCHH, (l)I/ISI/I‘leCKI/Ie U XUMHWYCCKHEC
CBOMCTBA. AMMI/IaK, HUTPUbL

25.01.2024

55

Kucnopoaconepxamiue coequHeHus a30Ta.
Oco0EHHOCTH CBOMCTB a30THON KUCIOTHI

26.01.2024

56

[IpumeHeHue a30Ta U €ro COEeAMHEHUH.
A30THBIE Y100 pCHHS

30.01.2024

57

docdop: HaXOKIeHUE B IPUPOJE, CITOCOOBI
MOJIy4YCHUH, (1)I/I3I/I‘-IGCKI/Ie U XUMHWYECKHE
cBoiictBa. @ocuasl u pochun

01.02.2024

58

Oxkcupsl hocdopa, pochopconepxarniue
kucnoTbl. Comu ¢pochopHON KUCIOTHI

02.02.2024

59

[Tpumenenue Gpocdopa 1 ero COeTUHEHUM.
dochopubie ynodpeHus

06.02.2024

60

[TpakTuueckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4 Mo TemMe "A30T u
docdop u ux coequHeHus"

08.02.2024

61

VYriepon: HaxoXI€HUE B IPUPOAE,
aJUIOTPOIIHbIE MoAU(UKAINY; PU3HUECKHE U
XMMHYECKHE CBOMCTBA, MPUMEHEHUE

09.02.2024

62

Oxcun yrinepona(ll), okena yraepona(lV),




YIOJIbHAsi KUCJIOTA U €€ COu

13.02.2024

63 Pemenue 3ama4 pa3iuyHbIX TUTIOB 15.02.2024
Kpemuwmii: HaxoXAeHHE B TPUPOJIE, CIIOCOOBI
64 HOJIE"IGHHSI, bu3nYecKre U XUMUIECKHIE 16.02.2024
CBOIiCTBa
65 Oxkcup kpemuusa(1V), kpeMHueBast KUcioTa,
CHIIUKAThI 20.02.2024
66 IIpumeHeHue KpEMHHUS U €r0 COSANHEHUN.
Crekio, €ro moiaydeHue, BUIbI CTEKJIa 22.02.2024
67 Pemenue 3ama4 pa3auuHbIX THIIOB 93.02.2024
68 CucremaTusanus 1 0000111eHNE 3HAHUH 110
teme "Hemetanms" 27.02.2024
69 KonrtponsHas padora o reme "Hemerasmbr" 99.02.2024
70 AHanu3 pe3yabTaTOB KOHTPOJIHHOU paboTHI,
KOPPEKITUS OMIHOOK 01.03.2024
[Tonoxenune meraios B [lepuoanueckoi
CHCTEME XHMHYECKUX IJIEMEHTOB.
& Oc00EeHHOCTH CTPOCHUS JIEKTPOHHBIX 05.03.2024
000JI04€K aTOMOB METaJJIOB
79 O6mme pusnyeckre CBOWCTBA METAILIOB.
[TpruMeHeHue MEeTauIOB B OBITY U TEXHUKE 07.03.2024
73 CnnaBsl MetaoB. Koppo3ust MeTaiios 12.03.2024
74 Pemenue 3a1a4 pa3IMyHbIX TUIIOB

14.03.2024




75

DIIEKTPOXUMHYECKUI Pl HANIPSKEHUI
MeTayioB. OO0IIMe Cr1ocoObl MOJTydeHUS
METaJIJIOB

15.03.2024

76

OO6mast xapakTepucTika Metauios |A-
rpynnsl [lepuonnueckoii cucteMsl
XUMHUYECKUX 3J1eMEeHTOB. HaTpuii u kanuii:
MoJIy4eHue, PU3NIECKue U XUMUIECKUE
CBOWCTBA, MPUMEHEHHE MTPOCTHIX BENIECTB U
UX COEIWHEHUIN

19.03.2024

77

O6mmas xapaktepucrtuka Meramios [1A-
rpynisl [lepuoguyueckoil cucTeMsl
XUMHUYECKUX IJIEMEHTOB. Maruuii u
KaJIbIAN: TTOTy4YeHne, GU3nIecKue u
XUMHUUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BEIIECTB U UX COECAUHEHHI

21.03.2024

78

KécTtkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHUS

22.03.2024

79

AnroMuHUI: OTy4YeHHe, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE

02.04.2024

80

AmdoTepHBIe CBOICTBa OKCHIA U
TUIPOKCU/IA ATFOMUHUSA,
T'UIPOKCOKOMITIEKCHI aTFOMUHHUS, UX
MpUMEHEHUE

04.04.2024

81

Pemrenue 3a1a4 pa3JIMIHbIX TUIIOB

05.04.2024

82

[TpakTuueckas pabota Ne 7. Pemienue
AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME
"Mertabl ri1aBHbIX oArpynmn"

09.04.2024




OO61as xapakTeprucTUKa METalJIOB
no6ouHbIX moarpymi (b-rpymi)

83
[Teproamyeckoi CUCTEMbI XUMUYECKUX 11.04.2024
2JIEMEHTOB
Pu3nvecKue 1 XMMHYECKHE CBOMCTBA XpoMa
84 .
Y €ro COCIMHEHUH, UX TPUMEHEHU 12.04.2024
Baxneiimme coequHeHNs Maprasia.
85 ITepMaHraHaT KaJus, €ro OKUCIATEILHBIE
P! . 16.04.2024
CBOliCTBa
dusnyeckrue U XUMUYECKHAE CBOICTBA
86 JKelle3a U ero coequHenui. [lomyuenue u
y 18.04.2024
MIPUMEHEHUE CIIABOB JKeJie3a
dusnyeckre ¥ XUMHUYECKHE CBOMCTBA MEIU
87 ) .
1 €€ COeAMHEHMH, UX MPUMEHECHHE 19.04.2024
dusnueckue 1 XUMHYECKHE CBOMCTBA IIMHKA
88 U €ro COSINHEHNI, NX IPUMEHEHUE.
> % 1P 23.04.2024
I'uapokcokOMIIEKCHI [TUHKA
[TpakTuueckas pabota Ne 8. Pemienue
89 SKCHEPUMEHTAILHEIX 3a74a4 10 TEME
oKenep c 25.04.2024
MeTtauisl TOOOYHBIX TTOATPYIIIT
90 Pemenue 3a1a4 pa3jInyHbIX TUIIOB
P 26.04.2024
01 O0600611eHuE U cucTeMaTH3aIUs U3y4€EHHOTO
MaTepuaia o reme "Merasuibl" 30.04.2024
92 Konrpoinsnas padora mo treme "Mertamis!"
P P 03.05.2024
93 AHanu3 pe3yiabTaToB KOHTPOJIbHOW paboThl,
KOppeKIus OInO0K 07.05.2024




Posie xuMuu B o0ecrieueHnn yCcToi4uBoro

94 pa3BuTHs yenoBeuecTBa. [lonarue o 1 14.05.2024
HAyYHBIX METO/IaX MCCIIEOBAHUS BEIIICCTB
HayuHble TpUHIUTIBEI OpraHU3aIuu
95 XHUMHUYECKOI0 ITPOU3BOACTBA. 1
[TpoMBIIIIEHHBIE CIIOCOOBI MOTYYEeHUS 15.05.2024
BOKHEHIIINX BEIIECTB
9% XUMHUYECKOE 3arpsI3HEHUE OKPYXKaIOIIEH 1
CpeIlbl M €T0 MOCIEACTBUSA 16.05.2024
97 XuMus v 310pOBbE YEIIOBEKA. 1
JlexapcTBEeHHBIE CpelcTBa 17.05.2024
98 Xumus . Pons xuMun B 00ecriedyeHnu 1
NUIIEeBOM 0e30acHOCTH 21.05.2024
99 Kocmernueckue u mapdromepHbie cpencTna. 1
boiToBas xumus 22.05.2024
XUMHsI B CTPOUTENBCTBE. BaxkHenmue
100 CTPOMTEINIbHBIE U KOHCTPYKIIMOHHBIE 1 93.05.2024
MaTepuaibl
XUMUS B CENbCKOM XO3SICTBE.
101 Opranndeckre U MUHEpaJIbHbBIE Y00 peHus L 23.05.2024
102 Cucremartuzanus u 0000111eHrE 3HAHUH O 1
TeMe 24.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., JIlyaun B.B.;
noa penakiueit Jlyauna B.B., O01iecTBoO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
«IPOD®AY; AxunonepHoe oduiectBo «M3narenbctBo «IIpocBenienne»

ym3utuc I'.E. Xumusa. Oprannueckast xumust 10 knacce: yaeOHUK 15t
00111e00pa30BaTENbHBIX YUpexIeHui: 6a3oBbIil yposens / I'.E. Pynasutuc, ©.I'.

®enpaman — 14-e uznanue — M.: [lpocsemenue, 2021. — 192 c.

METOINYECKHUE MATEPHUAJIBI JIJI51 YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet

himiya_type-metodicheskoe-posobie/

. Xumus. [Inanupyemsle pe3ynbTarel. Cuctema 3ananuii. 8—9 kiaccel: mocooue
JUIs yauTenen oomieo0pasoBart. yupexaenuii / A. A. Kasepuna, P. I'. UBanoga, /I.
FO. Jobpotun; nox. pen. I'. C. KoBanesoii, O. b. Jlornnosoii. — M.:
[Tpocsemenue. — 2013. — 128 c.

2. Xumus. Temaruaeckuit KOHTpoJb. 8—9 kiaccel / A. A. Kasepuna, I'. H.
MomnuanoBa, M. I'. Cractuna. — M.: HantmonansHoe o6pazoBanue, 2022. — 160 c.
(®I'OC. Temarnueckuii KOHTPOJIb).

3. Hoopotun /. FO. KonTponupyromias ¢pyHKIIUS HIKOILHOT'O XUMUYECKOTO

skcriepuMenTa // Xumus B mkosne. — 2017, — No 3.



4. Epbirun 1. I1., umkus E. A. Metoauka pemienus 3aaad 1no XuMuau: y4eo.
ocoOue JJIsl CTYIEHTOB I€Jl. UH-TOB 10 OMOJ. U XuM. cnell. — M.: [IpocBelenue,
1989. - 176 c.

5. 3notaHukoB J. I'. XuMudeckuit KCIIepUMEHT KaK CeUPUIECKUA METO/
oO0yuenus // Ilepoe centsiopst. — 2007. — No 24,

6. Momuanosa I'. H., Caactuaa M. I'. KonnuecTBeHHBIE OTHOLIEHUS B XUMUH //
Xumus Ut IKoabHUKOB. — 2020. — Ne 4.

7. O6mias meTonuka o0ydenus xumuu B mikone / P. I'. ViBanosa, H. A.
[Noponuiosa, /1. FO. JlIo6potun u ap.; mox pexa. P. I'. IBanosoit. — M.: JIpoda,
2008. — 319 c. (Poccuiickas akamemusi oOpa3oBanus — yuutenio). A.A. Kasepuna,
P.I'. IBanoBa. I'n. HopmaruBHas 6a3a XUMU4YECKOr0 00Opa3oBaHusl B CpeaHEN
HIKOJIE.

8.Xumus. Pelienne 3ajaHnii MOBBIIIEHHOTO W BLICOKOTO YPOBHSI CIOKHOCTH.
Kak nonyunts makcumanbHbii 6ay1 Ha EI'D: yueb. mocodue / A. A. KaBepuna,
I'. H. Monuanosa, H. B. Ceupunenkona, C. B. CraxanoBa. — M.: IHTe1eKT-

Lentp,

2015. - 216 c.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
Ypok (PDI) https://resh.edu.ru

Ypok (Henopran) https://nsportal.ru



(AKmacce) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Mpesentanus (Mupoypoxk) https://infourok.ru
bu6muoreka [1OK https://m.edsoo.ru

[NpesenTanus (3uanuno) https://znanio.ru

Pemy ET'D: https://ege.sdamgia.ru/

Ypoxk : https://urok.1sept.ru

Ypok, npezenraruu: https://multiurok.ru

Ypok(®OKCDOP]): https://foxford.ru






