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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 1Mo XMMUU Ha YpOBHE CPEIHErO OOIIero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanuuny, TpedOBaHUN K pe3ylbTaTaM OCBOCHUS
benepanbHOM o0pa3oBaTebHOM porpamMMbl CpeIHEro o011ero
obpazopanusa(POII COO), npeacraBiaeHHbIX B DeepalbHOM TOCYIapCTBEHHOM
oOpazoBatenpbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX oOpranuzamusx Poccuiickoit
deneparuy, peaTU3yIONIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPaMMbI, U
OCHOBHBIX TonoxkeHnd «Crparerum pasBUTHS BocnUTaHus B Poccuiickoin
Oenepanuun Ha nepuon a0 2025 roga» (Pacnopstbxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHsS 3aHUMAeT Ba)XXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro oOpa3oBaHus ywammuxcs 10-11 kiaccos.
N3ydyenue mnpeamera, pealuzyeMoe B YCIOBUAX JU(PPEpeHIInpOBAHHOTO,
npodUIbHOrO OO0y4YeHHs, MPHU3BAHO OOECHeYnTh OOIIE00Pa3OBATEIBbHYIO H
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIYCKHHKOB IIIKOJbI, HEOOXOAUMYIO JJIf
ajanTaiyuy UX K ObICTPO MEHSIOMIMMCS YCIOBUSM KU3HU B COLIMYME, a TaKkKe JIJIs
MPOJOJDKEHUSI OOYYEeHHsI B OpPraHMU3alusaX MpPOPEeCcCHOHAIBHOIO 00pa3OBaHHUs, B
KOTOPBIX XUMUS SIBISIETCS OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B mporpamMe 1m0 XuUMHUM Ha3Had€HUE TMpeaMeTa «XHUMHSD) TOJIy4aeT
NOJPOOHYI0 ~ MHTEPIIPETAIMI0 B COOTBETCTBUM C  OCHOBOMNOJIATaIOIUMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEpIKaHWs,
pe3yabTaToB OOYy4YeHUsT U TpPeOOBAaHUN K YPOBHIO TMOJTOTOBKHU BBIITYCKHUKOB.
CBUIETETECTBOMTOM YSIBIISIFOTCS CTIE TYFOIITHEBBITTOTHAEMBICTIPOT PAMMOUTTIOXUMU U (D
YHKLIHH:

e UH(OPMAIMOHHO-METOANYECKAs, peanu3alus KOTOpol oOecreyrBaeT
MOJIyYEHHE TMPEICTABICHUS O LESAX, COJIEp)KaHUHM, OOILIeH cTpaTeruu
oOydeHMsI, BOCIIUTAHUS U Pa3BUTHs 00YJarOIINXCsl CPEICTBAMU MIPEIMETA,
U3Yy4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TLIAHUPYIOIIAs, KOTOpas IpeayCMaTpPUBAET
OINpE/ENICHUE: TPUHILMIIOB CTPYKTYpPUPOBAHUS W TOCIIEAOBATEIbHOCTU
U3Yy4YeHUs] y4eOHOro marepualia, KOJUYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTepUCTUK; TMOIXOJ0B K (HOPMHUPOBAHUIO COJIEPKATEIHHOM OCHOBBI
KOHTPOJSI M OLEHKH OOpa3oBaTENIbHBIX JOCTHKEHUN OO0ydaroluxcs B
pamMKax WTOTOBOM aTTecTaluu B ¢GopMe E€IUHOTO TOCYAapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriayOn€HHOTO U3y4EeHUs] XUMUM:



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 pACIpEAENICHHE YYEOHOro BPEMEHH, PEKOMEHIYeMOro
JUISL U3y4EHUS OTAEIIbHBIX TEM;

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

e JTaET METOJIMYECKYIO MHTEPHPETALHMIO 1IeJiel U 3aJa4 U3y4yeHUs MpeaMeTa
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,
MeTaIpeIMETHbIX, MPEIMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHJIOB
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 TpelelaMH  YCTAHOBIIEHHOM MpOrpaMMoOil 1O  XUMHUU
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
XUMHSI Ha YpOBHE YIIyONEHHOrO U3yYEHHUs HAmlpaBiIeH Ha pean3alfio
IPEEMCTBEHHOCTH €  MOCJIEAYIOIIMM  3TaloM  [OJYYEHHS  XUMHUYECKOTO
o0pa3oBaHus B paMKaxX M3y4EHUs CHEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alMIX CPeHEro MpodeccCuOHAIbHOIO
oOpa3oBaHus. B 3Toil cBf3M H3ydeHUE NpeaMeTa «XUMHUSD» OpPUEHTHUPOBAHO
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. Hapsany ¢ 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



BOCIHUTAHUS U COLIMAJIILHOTO PAa3BUTHUSL 00ydaromuxcsi, 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 xumus» u  «OOmas u
Heopranuueckas Xxumus». [Ipu onpenesaeHnn moaxoa0B K 0OTOOPY U CTPYKTYpHOU
OpraHu3alliyd COJEP)KaHUs ATHUX KYpCOB B MPOrpaMMe IO XHMHUU 332 OCHOBY
npusaTel TonokeHuss GI'OC COO o paznuyusx 0a3o0BOro M yriryOJIEHHOTO
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
3HAHMI TIOJYy4YaeT OINpEAeTIEHHOE TEOPETUYECKOE JIONOJHEHUE, I03BOJISIONIEE
OCO3HAHHO OCBOUTH  CYILIECTBEHHO OOJbIIMK  00bEM  (PAKTOIOTHYECKOTrO
Martepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4€HHUs MpeaMera obecredeHa
BO3MOXKHOCTh 3HAYUTEIFHOTO YBEJIWYEHUS O00bEMa 3HAHUM O XUMHYECKUX
AJIEMEHTaX U CBOMCTBAaX MX COEAMHEHHUN Ha OCHOBE PACIIMPEHUS U YIrIyOJIeHUs
MPEICTaBICHUNA O CTPOCHHH BEIIECTBA, XMMHUYECKOH CBS3M M 3aKOHOMEPHOCTSIX
POTEKaHMs peaklUid, pacCMaTPUBAEMbIX C TOYKH 3pEHUS] XUMUYECKOW KMHETHUKU
U TEpMOIMHAMUKH. HM3yueHune mnepuoandeckoro 3akoHa u llepuogmueckoi
CUCTEMBl  XHMHYECKHX  DJIEMEHTOB  Oa3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUUYECKHUX MPEJCTABICHUAX O CTPOCHHHM aToMa. XUMUYECKasi CBA3b
OOBSICHSIETCS C TOYKH 3PEHUSI SHEPreTUIECKIX U3MEHEHUH MpH €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKXKe ¢ TOYKU 3pEHUsS MEXaHHW3MOB e€ oOpaszoBanus. M3yuenue
TUIIOB ~ peakuuid  JomonHsercs  (GOpMHUpPOBAHUMEM  MpPEJCTaBICHUM 00
AIEKTPOXUMUYECKUX MPOIIECCax U IEKTPOIN3E PACILIABOB U PACTBOPOB BEILECTB.
B kxypce opranuueckoil XMMHUH TMpPH PACCMOTPEHHH PEAKIIMOHHON CIOCOOHOCTH
COEIMHEHUMN yJieNsieTcss 0co00e BHUMaHKE BompocaM 00 AIEKTPOHHBIX 3¢ deKTax,
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 oOIeil 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 akleHT OyJeT chenaH 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 IPYTO€.

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
OMOJIOrMYECKOll CHCTeMBbl, B COCTaB KOTOPOW BXOAAT, K TMpPUMEPY, TaKHe
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 H3y4YEHUS
CYLIHOCTH MPOLIECCOB (DOTOCHHTE3A, NbIXaHUs, TUIIEBAPCHHUS.

B mnnane ¢opMupoBaHus OCHOB HAydyHOIO MHPOBO33PEHMS, OCBOCHUS
OOIIEHAYYHBIX METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTr0 MPUMEHEHUSI HAYUHbIX
3HaHUW H3ydeHue mpeaMera «XUMHUS» Ha YriyOJ€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SX C Y4COHBIMH TMpEAMETaMH, BXOISIIUMU 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 OCHOBHOT'O U CpeJHEro odiero oopazoBanus (Ha 6a30BOM
YpPOBHE), 3a7aueii MEepBOCTEIIEHHON 3HAYUMOCTHU SBJIsIeTCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oO0JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIbHOCTU YEJIOBEKAa U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphl. Pemenne
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
CHCTEME €CTEeCTBEHHBIX HAyK U €€ BeAylled poiii B OOECHedYeHUuu
YCTOMYMBOIO  pa3BUTUS  YEJIOBEYECTBA: B  PEIICHHH  MPoOJeM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBON O€30MacCHOCTH, B Pa3BUTUU
MEJIULMHBI, CO3JaHUN HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB DHEPTUH, B
o0ecreyeHuu palMoOHAIBHOIO MPHUPOAOIONIb30BaHUsA, B (HOPMHUPOBAHUU
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 XUMHHU, COBPEMEHHBIX IPEJICTABICHUN O
CTPOGHHM BEUIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIDHOM,  HaAMOJEKYJISPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs XUMHUYECKMX PEaKLHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOpPAX U JUCHEPCHBIX CUCTEMaX, 00 00IIUX
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, MUMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
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, HCIIOJIB30BAaHHMEM 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 IOBCEIHEBHON KU3HU.

B nnaHe peanuzanuM NEpPBOOYEPEIHBIX BOCHUTATENBHBIX W Pa3BUBAOLINX
(GYHKUMNA LETOCTHOM CHUCTEMBI CPEAHEro OOIIero oopa3oBaHUs NPHU HU3YYEHHH
npeamera  «XUMHUS» Ha  YrJyOJEHHOM ypOBHE OCOOYIO  aKTYyalbHOCTh
IIPUOOPETAIOT TaKKUE LEIH U 33a4H, KaK:

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

pa3BUTHE MOTHBAllMM K OOYYCHHMIO W IO3HAHHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO W  CaMOBOCIIUTAHWUIO  HAa  OCHOBE  YCBOCHUS
O0IIIeYeTOBEYECKUX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYCCKHX
criocoOHOCTel oOO0ydJarmmxcs, (OPMHUpPOBAHWUE Y HHUX CO3HATEIHLHOTO
OTHOIIIEHUSI K CaMOOOPa30BaHUIO W HEMPEPHIBHOMY OOPa30BaHUIO 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 IKOJOTUICCKON KYJIbTYPHI, TPHOOPETEHUE OIBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTHYECKON JIEATEIHLHOCTH.

OO011ee YMCII0 YacoB, MPENYCMOTPEHHBIX JUIsl U3yUYEHUS XUMUU Ha YIITyOJICHHOM
YpOBHE CpellHero oliero oopazoBanus, cocranisieT 350 yacoB: B 10 kimacce —
175 gacoB (5 yacoB B Henento), B 11 knacce — 175 gacoB (5 4acoB B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM.

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

DNEeKTPOHHOE CTPOCHHE aroMa Yriiepojia: OCHOBHOE U BO30OYXKAEHHOE
COCTOSIHUS. BajleHTHbIE BO3MOXHOCTH aToMa yriiepoaa. XUMHUYECKas CBS3b B
OPraHMYECKUX COCIWHEHUSX. [HWIbl THOPHUIM3AIMM ATOMHBIX OpOWTAICH
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOUW CBA3U (OOMEHHBIN U JOHOPHO-
aKuenTopHblil). Tumbl TepeKkppIBaHUA AaTOMHBIX oOpOWTaneil, ©- U m-CBS3U.
OnunapHas, nBOMHAsE U TpoiHasi cBA3b. CHocoObl pa3phiBa CBA3EH B MOJEKYIax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopusi cTpoeHUs oOpraHudeckux coeauHeHuit A.M. bByriaepoa wu
COBPEMEHHBIC MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYECKUX COCIUHEHUU. MoNeKkyasipHble U  CTPYKTYpHBbIE  (OPMYIIBL.
CtpykTypHble (OpMYNBl Pa3IMYHBIX BHJOB: pa3BEPHYTas, COKpali€HHAs,
ckenetHad. WM3omepua. Buasl u3oMepuu: CTPYKTypHas, NPOCTPAHCTBEHHAS.
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
HOMeHKkarypa oprannyeckux coenuHeHudt (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OTJZIEJIbHBIX MIPEICTaBUTEIICH.

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

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHUS BEIIECTB M HX MPEBPAILCHUN:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYEeCKHUX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, OIBITHI IO MPEBPAIICHUID OPraHWYECKUX BEIIECTB NPU HATPEBAHUU
(aBneHue, OOYIIMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENIEeH MOJEKYI
OpraHNYEeCKUX BEIECTB.

YrieBonopoasl.

Ankanbl. ['omonoruueckuil psij ajkaHoB, oomas (Gopmyia, HOMEHKIATypa u
M30MEPHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI ajKaHOB, SP°-
ruopuan3anmsi aTOMHBIX OpOWTaniell yriepoaa, o-cBsizb. dusnueckue CBOIMCTBA
AJIKAHOB.



XHAMHUYECKHE CBOMCTBA QJIKAHOB: PEAKLUUN 3aMEIICHMs, W30MEpHU3aLuH,
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
CTPOCHHUS M XUMHYECKHX CBOMCTB MajblX (LMKJIONPONaH, IMKIOOYTaH) W
OOBIYHBIX (IIUKIIOTIEHTAH, IUKJIOTeKCaH) MUKIOATKaHOB. CrocOObI MOMy4YeHUs |
IpUMEHEHUE ITUKII0ATKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysiia, HOMEHKIATypa.
DIIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN ajlKeHOB, Sp?-
ruOpuan3anusi aTOMHBIX OpOuTalned yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckass (muc-tpaHc-) wuszomepus. Dusnyeckre CBONCTBA aAJKEHOB.
XVMMHMUYECKHE CBOMCTBA: PEAKLUMU IPUCOCIUHEHHUs, 3aMELICHUS B O-II0JIOKEHUE
IIpU JBOMHOM CBSI3HM, NOJMMEpPHU3aUMU W OKucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakliMM Ha JBOMHYIO CBA3b. CIIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

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

Ankunbl. ["'oMonorudeckuii psj alkMHOB, 0011as GopMyJsia, HOMEHKIIATypa U
U30MepHsl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHMHOB, SP-
ruopuau3anmsi aTOMHBIX opOuTaner yriepoma. dusndeckre CBOWCTBAa AJKHMHOB.
XVWMHUYECKME  CBOMCTBA:  PEAaKIMU  MPUCOCAUHEHMS,  JUMEpU3alUUd |
TpUMEPHU3ALNH, OKUCIEHU. KUCI0THBIE CBOWCTBA aJKWHOB, HMEIOIINX KOHIIEBYIO
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
CTpoeHHE MOJeKynbl OeH3ona. du3nueckue CBOWCTBA apeHOB. XHUMHYECKUE
CBOCTBA O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUs B OEH30JIbHOM KOJIbIIE U
YIIEBOJAOPOJHOM paJHKaie, PEaKIUu MPUCOCIUHEHHUS, OKUCIEHHE T'OMOJIOIOB
Oenzona. IlpeacraBnenue 00 OpPUEHTUPYIOIIEM JEWUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpHUMEpEe AIKUIbHBIX pPagUKaJOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB ctuposia. [lomumepusanus ctupona. CrnocoObl MoydeHus u
OPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

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



NEPETOHKA, KPEKUHT (TEPMHUYECKUM, KaTAIUTUYECKUM), pUDOPMUHT, MHUPOIU3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eHeTrdecKas CBS3b MEXKIY Pa3IMYHBIMU KJIACCAMH YTIICBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOAHBIX YrIEeBOAOPOIOB. Peakiuu
3aMCIICHUS] TaJloTéHa Ha THUAPOKCOTPYIY, HHUTPOTPYNINY, IHAHOTPYIIITY,
amuHorpymmy. JlelicTBue Ha TaJOTreHNPOU3BOAHBIE BOJHOTO M CIUPTOBOTO
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 HM3y4eHUsS BEIIECTB M WX MPEBPAIICHUI:
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
YIJIEBOJOPOIOB M TaJIOT€HIIPOM3BOAHBIX YTIIECBOIOPOIOB.

Kucaopoacoaep:xaniue oprannyecKue coeIMHeHUsl.

[IpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHWe MOJEKyn (Ha TMpuMepe
METaHoOJla M JTaHona). ['omoyoruueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa W kinaccudukanus. Dusmdeckue CBOWCTBA  MPEACIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOIHBIE CBS3UM MEXIYy MOJICKYJaMHU CITHPTOB.
XVWMHYECKUE CBOMCTBA: pEaKUM 3aMEIIEHUs, JETUApATaIluu, OKUCICHUS,
B3aUMOJICHCTBUE C  OPraHMYECKUMH UM  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTtBeHHast peakuns Ha OJTHOATOMHBIE COUPTHI. J[€MCTBHE 3TaHOJIA U METAHOJA
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
XUMHUYECKAE CBOMCTBA: PEaKIIMU 3aMEIICHHS, B3aUMOJCHCTBHE 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 CITHPTOB.

®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 npuMeHenue penomna. Genondopmanbaeruatas cMoia.

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  QIBACTMAOB U  KETOHOB:  PEaKUUHU
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 HOMeHKJIaTypa. Ou3ndeckue cBocTBa
OJTHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHCIOT. BOMOpOAHBIE CBS3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus >TepuUKalUU, PEaAKIUU C Y4YacTHEM YIJIEBOAOPOJHOIO paauKaa.
OcOOCHHOCTH CBOWCTB MYpaBbMHOW KHCIOTHL. [loHATHE O TPOU3BOMHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OCcoOEHHOCTH CBOWCTB HEIPEACIBbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. IIpeacraBurenu BBICIIUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAas, NAJIbMUTHHOBAs, 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,
ne3okcupuoo3a. dusnyeckre CBONCTBA UM HaxXxOoXkAeHHE B npupoje. DoToCHHTES.
XHWMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMKU C Y4aCTUEM CIIUPTOBBIX U AJIbJETHIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQUYCHUE B KU3ZHEACATENBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U
nakTo3a. BoccranaBimBaromye 1 HEBOCCTAHABIMBAOIIME AHcaxapubl. 1 uaponus
nucaxapuzioB. Haxoxnenue B npupoae u npuMmeHenue. [lonmucaxapuasl: kpaxmail,
IVIMKOTEH M 1eiuntoyio3a. CTpoeHrne MakpoMOJNEKYJd KpaxMasa, TJIMKOreHa H
HEeJUT0103bl.  PU3MYECKHMEe CBOMCTBA Kpaxmajga W UEJUIK0JIO3bl. XHMUYECKHE
CBOMCTBA KpaxMmalia: TMAPOJIM3, KAYECTBEHHAs PEAKLMUS C HOJIOM. XHUMHUYECKHE
CBOMCTBA LIEJUIIOJIO3bL: TUAPOJIN3, MoNydeHue 3(upoB 1esunoo3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).



OKCHepUMEHTAIbHBIE METOAbl M3Yy4EHHUsS BEUIECTB M WX IMPEBPALICHUIA:
PacTBOPUMOCTh Pa3IUYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJIEHHWE ATUJIOBOTO CIHUPTA B &JIbJCTHUJ]] HAa PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUYECTBEHHbIC PEAKIMU Ha adbJeruibl (C THUIPOKCHUIOM
muammuncepeopa(l) wu  rugpoxkcumom  Mmenu(ll)), peakmus ramMiIepuHa
ruapokcuom Mmeau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOWM KHCIIOTHI,
B3aMMOJICHCTBUE PAacTBOpPA TJIOKO3bI ¢ rugapokcunom menu(ll), B3aumonericTBue
Kpaxmalia ¢ MOJIOM, PEIICHUE HKCIEPUMEHTAIBHBIX 3a7a4d 1Mo TemMaM «CrupThl U
denonby, «KapOoHoBbIe KUCTOTHI. CI0XKHBIE 3PUPHD.

A3o0Tcoep:Kanue OpraHudecKue coeJnHeHu.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMmMuaka. Kmaccudukanys aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenne monekyn, obmas (Gopmysa, U30MepHs, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Comnu anKuIaMMOHUA.

AHMIIMH — TIPEACTaBUTENIb aMHUHOB apoMaruueckoro psaa. CrpoeHue
aHunuHa. B3anMHOe BIIMSIHUE TPYIIT aTOMOB B MoJieKyJie aHuiauHa. OcOOEHHOCTH
XUMUYECKUX CBOWCTB aHuiuHa. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
NOJIy4YeHUsT W TpUMEHEeHHEe anudaThyeckux amMuHOB. llomydeHue aHwnIMHaA U3
HUTPOOEH30J1a.

AwmwuHOKHCIOTEL. HoMeHkmarypa u uzomepusi. OTnenbHbIe IPEICTaBUTENHN -
AMUHOKHUCJIOT:  TJIMIMH, ajaHuH. Du3udeckue CBOWCTBA aMUHOKHUCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUN, peakuus TOJUKOHJEHCAlMK, OOpa3oBaHHE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 MENTUIOB.

benku kak mpupomHsie mojguMephl. [lepBudHas, BTOpHYHAS W TPETUYIHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THAPOJIH3, JACHATYypalus,
KaueCTBCHHbIE PEaKIIMK Ha OCIKH.

OKCHepUMEHTAIbHBIE METOAbl M3YyY€HHUsS BEUIECTB M WX IMPEBPALCHUIA:
pacTBOpeHuEe OENTKOB B BOJE, JCHATypalus OCJKOB IMPU HarpeBaHUU, IBETHHIC
peakiuu Ha O€JKH, pelIeHHWe OKCIEePUMEHTAIbHBIX 3ajlad MO0 TeMaM
«A30TCcolepKalllUe  OpPraHWYECKUE  COCAUHEHHS» U «Pacnio3HaBanue
OpPraHUYECKUX COCTUHCHUI.

BbicokomoJieKy IsipHbIE COeUHEHMS .

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEeHb MOJIMMEPHU3ALINM, CPEIHSS MOJICKYJIspHas



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

[lomumepHbie Marepuansl. [lmactmaccel  (MOMMATUIEH, MOJIUIPONUIEH,
MOJIMBUHWIXJIOPU, TIOJIMUCTUPOJ, TOJUMETHIMETAKpUIaT, MOJUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DnacToMepsl: HaTypalbHbINA Kay4yK, CUHTETUYECKUE KaydyKd
(OyTamreHOBbIN, XJIOPOMPEHOBBIN, U30ITPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HarypasibHble (XJIOMOK, HIEPCTh, MENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPOIPOBOIAIINE TOJIUMEPHI, OMOpa3iaraeMbie OTUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IPEBPALLECHUIA:
O3HaKOMJIEHHE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHUE OJKCIEPUMEHTANbHBIX 3adad 1o Teme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnsle 3amaun.

HaxoxaeHnne MONEKyIsspHON (OpMyISIbI OpPraHUYECKOrO0 COEIUHEHHUS IO
MAacCOBBbIM  JOJSIM  DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJISIpHOM (POpPMYJIBI OPraHMYECKOTO COEAMHEHUs 1o Macce (00béMy)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuMd W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYEeCKOr0 BEIECTBA Ha OCHOBE €ro XMMHUYECKHX CBOMCTB MJIM CIIOCOOOB
NOJIYYEHHUSI, ONPEIECICHUE JOJIA BBIXOJA MPOAYKTA PEAKUHH OT TEOPETHUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanu3zanus MexnpeIMeTHbIX CBA3€H MPU U3Y4EHUU OPraHUYECKON XMMUU B
10 kimacce OCYIIECTBIISIETCS 4e€pe3 HCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAayYHBIX TIOHSITHH, TaK ¥ TIOHATUH, MPUHATHIX B OTIACIBHBIX MpEaMeTax
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: SIBJICHUE, HAYYHbIN (DaKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHajlu3, CHHTe3, Kiaccudukaius, HAOIIOJEeHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEINIb, MOJECIUPOBAHUE.

®duzuka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, (PU3UYECKUE BEJIIMUYMHBI, €IUHMIBI M3MEPEHHUS, CKOPOCTb, HEprus,
Macca.

buonorusi: kneTka, oOpraHusM, J3KocucTteMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBIA M TeTepOoTpO(HBIA TUI MUTaHUSA, OpOXKEHUE,



(doTocuHTE3, IBIXaHWE, OENKH, YIJICBOMBI, MHPbI, HYKJICUHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mosne3HbIe HCKOMAEMBIE, TOTLIHBO.

TexHonmorus: mNHUIIEBBIE TPOAYKTH, OCHOBBI PAIMOHATIHHOT'O ITHTAHUS,
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
AJIEKTPOHHBIX 00O0JIOUEK aTOMOB, KBAaHTOBbIE UHCA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpOUTAIISIM.
DNEeKTpOHHbIE KOH(PUTYpaAllMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOOB
B OCHOBHOM U BO30YXIEHHOM COCTOSHHMH, SJIEKTPOHHBIE KOH(UTYyparuu MOHOB.
DIIEKTPOOTPUIIATENBHOCTD.

Ilepuoanueckuit 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsi3b MEPUOANMYECKOrO 3akoHa W llepmommueckoil cUCTEMBI
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHHUS  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,
MeTajndeckas. MexaHu3Mbl 00pa3oBaHMsI KOBAJCHTHOW CBsI3M: OOMEHHBIN U
JOHOPHO-aKLENTOPHBIA. DHEPIUs U IJMHA CBsI3U. 1[0IpHOCTD, HAlIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW CBsA3U. Kparaele cBsa3u. Bopopoanas CBA3b.
MexXMONEKyISpHbIE B3AUMOICHCTBHS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX COeTMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIIJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUMU.

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

ITonstue o nucnepcHbix cucremax. MctuHHble pacTBOpHI. lIpeacrasinenue o
KOJUTOMAHBIX pacTBopax. CrmocoObl BBIPAKEHUS KOHIICHTPAIIUU PACTBOPOB:
MaccoBasi JI0JIsl BEUIECTBA B PACTBOpE, MOJISIpHAs KOHUEHTpauusa. HacellienHsie u
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KprcTammoruaparsl.



Krnaccudukarus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. TpUBUATIbHBIC
Ha3BaHUS OTICIIBHBIX IIPEACTABUTEIIEH HEOPIraHUUECKUX BELIECTB.

Krnaccugukaiuss XuMUYECKUX peakiMii B HEOPraHMYECKOM M OpraHMYeCcKou
XUMHUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U NPEBPALLICHHS
SHEPIruM MPU XUMUYECKUX peakiusX. TeraoBbie 3PHEeKThl XUMUYECKUX PEaKIUH.
TepMOXUMHUYECKUE YPABHEHUS.

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

OOparuMble 1 HEOOpaTUMbIC peakinu. XuMudeckoe paBHoBecue. Koncranra
XUMHAYECKOro paBHOBecHs. DaKTOpbl, BIUSAIONIME HA IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSA: TEMIIEPATYpPA, NABICHUE U KOHLEHTPALUM BEIIECTB, YYaCTBYIOLIUX B
peakuuu. [Ipunuun Jle [larense.

OnextponuTuyeckas auccouuanus. CuiibHble H  ciaOble  3JIEKTPOJIUTHL
Crenenp nucconmanuu. Cpena BOIHBIX PAacTBOPOB: KHUCIOTHAas, HEWTpasbHas,
menoyHas. Bomopoaubeiii mokazarens (PH) pactBopa. I'mnponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTENeHb  OKUCICHUS.
Okucnurenb M BOCCTAaHOBHUTENb. [Ipoliecchl OKUCIEHUS W BOCCTAHOBJIICHHS.
Baxnelime OKUCIUTENIM W BOCCTAHOBUTENU. MeETON 3JIEKTPOHHOrO OalaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
pa3lIOKEHUE TMEPOKCHIA BOAOPOAA B TIPUCYTCTBUM KaTaand3aTopa, MOJIECIH
KPUCTALTUIECKUX PEIIETOK, MPOBEACHUE PEaKIIii HOHHOTO 0OMEHa, OTPE/ICIICHIE
cpedbl pacTBOPOB C TOMOIIBK) HMHIWKATOPOB, HU3YYEHUE BIMSHUS Pa3IUUHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIWH U TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

Heopranuueckasi xumus.

[lonoxenne HemeraiuioB B llepuomnueckot cucTeME  XMUMHUYECKHUX
sanemenToB [.M. MenpeneeBa 1 0COOEHHOCTU CTPOCHUSI UX aTOMOB. Dusznueckue
CBOMCTBA HEMETAIOB. AJIJIOTPONUS HEMETAJUIOB (Ha MPUMEPE KHUCIOPOA, CEPBI,
dbocdopa u yriaeposaa).

Bonopon. Ilomydenue, guznueckue M XUMHUYECKHUE CBOMCTBA: pEaKIMHU C
METAUIaMA W HEMETAJUIAMH, BOCCTAHOBHUTEIBHBIE  CBOWCTBA. ['mMapuubl
TomMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxneHue B MpUpojeE, CIOCOOBI MOMy4YeHHUs, (PU3NYECKHUE U
XMMHUYECKUE CBOMCTBA. [ alIoreHOBOOpOAbI. BaxxkHeumure KucIopoACOAepKaIIUe
COEIMHEHHUs TajoreHoB. JlabopaTopHble W MPOMBIILIEHHBIE CIIOCOOBI MOJYYEHHUS
rajoreHoB. [[ppyMeHeHne rajJoreHoB U UX COCAUHEHUM.



Kucnopon, o3oH. JlabopaTtopHble W NPOMBIIUICHHBIE CIOCOOBI IMONIYy4YEHHUS
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). Cepuucras m cepHas KHUCIOTBI U UX coJid. OCOOCHHOCTH CBOKMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeIMHEHU .

A3zor. HaxoxaeHue B TMpupoJie, CIOCOObI TOJNy4YeHUs, (PUIHUECKUE U
XUMHUYECKUEe cBOMCTBA. AMMHMAaK, HUTpUIbl. OKCHIbl a30Ta. A30TUCTast U a30THAs
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue azora
U €r0 COeIMHEHUN. A30THBIE Y00PEHUS.

®ochop. Haxoxnenwe B mpupoae, CHocoObl TMONydeHHs, (PU3NUECKHE H
xumuueckue cBorictBa. Dochuaslt u dochun. Oxcunbl docdopa, dochopHas
kuciora u e€ comu. Ilpumenenue docdopa u ero coegumHenuir. dochopHbie
yI00peHUSI.

Yrnepon, HaxokACHWE B NOpuUpoje. AJUIOTPONHBIE  MOAU(UKAIUH.
Ouznyeckue ¢ XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kuciora u e
Coiu. AKTHBUPOBaHHBIN yroib, ancopouusa. DymnepeHsl, rpadeH, yriepoaHble
HaHOTPYOKH. [IpuMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YTIIEPOJIOM, U €0
COETMHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMy4deHUs, (U3NYECKUe U
xumuueckue cporictBa. Okcupn kpemuus(lV), kpemHueBass KUCIOTa, CUIUKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKII0, €ro MoJlydeHue, BUJIbl CTEKJIA.

ITonoxxenne MeraiuioB B Ileproanyueckon CUCTEME XHUMUYECKUX JIEMEHTOB.
OCOOEHHOCTH CTpOEHHUS DJEKTPOHHBIX 000J04YeK aToMOB MeTayuioB. OOmue
¢usnueckne cBOMCTBa MeTaioB. [IpuMeHeHWe METaIOB B OBITY W TEXHHKE.
CnuiaBbl METAILIIOB.

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

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

O6mas xapaktepuctuka MetrauioB |IA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX JJIEMEHTOB. MarHuii W KaJblUi: Mony4eHue, (U3NUEecKue u
XUMUYECKHUE CBOMCTBA, MNPUMEHEHHE TPOCTHIX BEIIECTB U HX COCIAUHEHUH.
JXKécTtrocTh BOABI M CTIOCOOBI €€ yCTpaHEHMUS.



ATIOMUHMI: MOTy4YeHHe, (PU3NUYEeCKue U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmoTepHble CBOWCTBa OKCHAA H
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.

dusnyeckue M XUMHYECKHE CBOWMCTBA MapraHia W €ro COECIUHECHUM.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) u
mapranua(Vll). Ilepmanranar kanausi, €ro OKUCIUTEIbHBIE CBOMCTBA.

du3nyeckue U XUMHYECKUE CBOMCTBA JKele3a U ero coeauHeHnil. OKCHIbI,
rugapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuyenue u npumeHneHue xemnesa
U €ro CIUIABOB.

PusnyecKkrue 1 XUMHUYECKUE CBOMCTBA MeAU U €€ coenuHenuil. llonyyenue u
MIPUMEHEHUE MEJIU U €€ COCTMHEHUN.

[{uuk: nosydyeHue, (PU3NYECKHE M XUMUYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUAPOKCHIA IMHKA, THIPOKCOKOMILIEKCHI [IUHKA. [IprmeHenne
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALICHUN:
u3y4eHue oO0paslloB HEMETAJIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHCIIOPOJIe, M3Yy4YEHHE KOJUIeKIMM «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMENBbHBIX METAUIOB C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEpPUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKeJie3a C pacTBOpaMU KHUCJIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEaKIM Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPO/AA
Y KaTUOHbl METAJUIOB, B3aHUMOJIECWCTBHE THAPOKCHIOB AIIOMHUHHUS WU LIMHKA C
pacTBOpaMu KHUCIIOT U IIEJIIOYEH, pelIeHruEe SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«anorens», «Cepa u e€ coeguHeHUs», «A30T U (hochop U MX COCTUHEHUSY,
«Mertasuibl TJIaBHBIX TOATPYNI, «MeTamibl TOOOYHBIX MOATPYIID).

XUMHUS 1 KU3Hb.

Ponb xumun B obecrieueHn yCTOMYMBOrO pa3BUTHs desnoBeuecTBa. [lonsTue
O HAY4YHBIX METOJAaX TMO3HAHUS M METOAOJIOTMA HAYYHOIO MCCIEIOBAHUS.
Haydnbie mpuHIUIBI OPraHU3aMd XUMUYECKOT0 TPOM3BOACTBA. [IpoMbliiyieHHbIE
CIOCOOBI TTOTYYCHUSI BAKHEUIITUX BEIIECTB (HA TPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOM KHCJIOThI, MeTaHoja). [IpombIlieHHbIE CIOCOOBI MOTYy4YeHUsI METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpellbl U €ro MNOCIEACTBHUS.
Ponb xuMun B o6ecniedeHn 3HepreThuecKor 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 MUIIEeBOM 0€30I1aCHOCTH.

Kocmernueckue u mnapdromepHbie cpeactBa. beiToBas xumus. [lpasuiia
0€30I1acHOr0 MCIIOJIb30BaHMs MpenapaToB OBITOBOM XMMHMHM B IOBCEAHEBHOU
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.

Pacuérer: macchl BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OAHOrO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIH OJHO U3
BEIIECTB MMEET MpHUMeECH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuH, €cCld OJHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHOU
MAacCOBOM JIOJIEM PACTBOPEHHOrO BEIIECTBA, MACCOBOW JIOJM W MOJISIPHOU
KOHIICHTPAllMM BEUIECTBA B PAacTBOPE, [OJIM BBIXOJIa MPOAYKTA PEAKLUHH OT
TEOPETUYECKU BO3ZMOMXKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusg  MeXNpeAMETHBIX  CBSI3€M MNpU  U3YYeHUM  o0mel u
HEOpraHndeckol xuMuu B 11 Kiacce ocyliecTBIsIeTCsl 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, KiaccuuKaius, NepuoJuIHOCTb, HaOIIOACHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIENb, MOJIETMPOBAHNE.

®duznka: Marepus, MHKPOMHp, MaKpOMHUpP, aTOM, 3JIEKTPOH, IIPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEJ0, OOBEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WACATLHBIN Tas,
busnyuecke BEJIMYMHBI, €IMHULIBI U3MEPEHUsI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: kieTka, opranusm, sKocucrema, ouocdepa, MeTaboIU3M, MaKpo-
Y MUKPORJIEMEHTHI, O€JIKU, )KUPBI, YTIEBOJIbI, HYKJIIEMHOBBIE KUCIIOTHI, ()E€PMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB U IOTOK SHEPTUH B 3KOCHCTEMAX.

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

TexHonorusi: XuMu4yeckasi MPOMBIIIJIEHHOCTb, METALTYpPIUsi, CTPOUTEIbHbBIE
MaTepHalibl, CEIbCKOXO03SICTBEHHOE MPOM3BOJCTBO, MUIIEBAsi MPOMBIILIEHHOCTD,
dbapmarieBTHIECKAS MIPOMBIIICHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX



IperaparoB, IIPOHU3BOACTBO KOHCTPYKIHMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOI'H.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcCTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHUsI BBIICICHBI CICIYIOIIME COCTaBIISIIONIME: OCO3HAHUE
OOYJarOMIMMUCS POCCHUMCKOM TPAKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOONPEICICHUIO; HATMYUEe MOTUBALIMU K
OOYy4EHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaromuxcsi PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE NPaBWJIaMM M HOpPMAaMH T[OBEACHUS; HalM4yue
MPaBOCO3HAHMUS, SKOJIOTMUECKON KYIbTYpPhl, CIOCOOHOCTh CTABUTh 1[E€JIU U CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNIbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD» OTpaXKaroT
c(hOpMUPOBAaHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESATEIbHOCTH
00y4JaromuXcs B MPOIIECCe peaan3alu 00pa3oBaTeIbHON JeATETbHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBl OCBOCHUSI MpPEAMETa «XUMHUS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOM M MPAKTUYECKOU JCSATEIHbHOCTH
oOydJarmuxcs B MPOIECCe pean3alid 00pa3oBaTeIbHON NIEATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpakIaHCKOro BOCIIMTAHUSA

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOIMOPSAIKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESITEIBHOCTH NIPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEUICHUU y4EOHBIX M TO3HABATEIbHBIX 3a/1a4, BBIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W TPUHUMATH MOTHBBI, HAMEPCHHUS, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIECHHOCTHOI'O OTHOUIEHHWS K MCTOPUYECKOMY H HAYYHOMY HAaCJIECIUIO
OTECUYECCTBEHHON XMMUU;

YBOXEHUSI K TIPOIIECCY TBOpPYECTBA B 0OJIACTH TEOPUM M MPAKTUYECKOTrO
IPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPE3yJIbTaT
JUINTEbHBIX ~ HAOMIOJCHUHN, KPOMOTJIIMBBIX  DKCIEPUMEHTAJbHBIX  IOHCKOB,
IIOCTOSTHHOT'O TPyJa YUYEHBIX U IPAKTUKOB;



MHTEpeCa M TO3HABATEIIbHBIX MOTHBOB B TMOJYYEHHH U TIOCIEAYIOIIEM
aHaiu3e MH(pOpPMAalMK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOI0 MOBEICHMUS;

CIOCOOHOCTH OLIEHUWBATh CUTYAlMH, CBS3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIEC PEIIEHUS, OPUEHTUPYACh HA MOPaIbHO-HPaBCTBEHHbIE
HOPMBI U IIEHHOCTH;

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

4) popMupoOBaHUS KYJbTYPbI 310POBb:

MOHUMAaHUsl LEHHOCTEH 310poBOro W 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DHM3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOMIOZICHUST TIpaBWJI 0€301acHOTO OOpalieHus C BEMIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOU JEATENBHOCTH;

NOHUMAHUA LEHHOCTM TPaBUI HHIUBUAYATbHOIO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJAEHUS B CUTYAIUAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHUS MOCJIEICTBUN M HENPHUATUS BPEIHBIX NPUBBIYEK (YNOTpeOIeHHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEI0BaTEIbCKON
NESTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM MW JAPYyrux BUIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE B PEIICHUH MPaKTUYECKUX 3ajaad
COLIMAJILHOI HAIPaBJIIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Y4EHHUIO Mpodeccuii pa3iuyHoro poaa, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBa)XEHUS K TPYNY, JIOJIAM TPYyJla U pe3yJibTaTaM TPYIOBOW AEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJLHONH TpaeKTOpUU
oOpa3zoBaHus, Oyayilel mnpodeccun W peaau3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEl 001IIeCTBa;

6) 3K0JIOrM4€eCKOro BOCIIUTAHMS

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 HCHOJb30BAHUS JOCTIDKCHMH XUMHUH IS
pELICHUS BOIPOCOB PALMOHAIIBHOTO IIPUPOIOTIOIL30BAHUS;

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

HAUIMYUS PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBHI,
OIlbITa JICATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI MMHU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAIBLHOU
MPAKTUKE, CIOCOOHOCTM W yMEHHS AaKTUBHO TPOTHUBOCTOSITH HJICOJIOTUH
xemo(poouu;

7) HEHHOCTH HAYYHOI' O O3HAHMSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHenu(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ pOoau B
(GbOpMHUPOBAaHUN PAIIMOHAIIBHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU IIEJIOCTHOTO
MpEACTaBICHUSI 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJBI U UYEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U pEIICHUU NPOoOJieM COXpaHECHHS
IIPUPOJTHOTO PABHOBECHS;

yOeXKJIEHHOCTM B  OCOOOM 3HAYUMOCTH XUMHUHM JUISI COBPEMEHHOMU
UUBWIN3AIMA: B €€ TYMaHUCTHUYECKOM HAIPABICHHOCTH W BaXHOM pOJIA B
CO3JJaHMM HOBOW 0a3bl MaTepUAIbHOW KYJIbTYpPbl, B PEIICHUU TIJI00ATBHBIX
npo0JeM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTHUCCKOM,
MUIIEBOM M DKOJOTHYSCKONW 0€30IMacHOCTH, B Pa3BUTHUHU MEIUIIMHBI, 00€CTICUCHUN
YCJIOBHH YCIEIIHOTO TPyAa U IKOJOTHYECKH KOM(OPTHON KU3HU KaXKIOr0 4jeHa
00111eCcTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TIOHUMAaHUA CYIIHOCTA METOHOB
MO3HAHUS, WCIIONb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJH30BaTh
MOJTy9aeMble 3HAHUS JIJIST aHAJIN3a ¥ OOBSICHEHUS SIBJICHUI OKPY KAIOIIEro MUpa U
MPOUCXOAIINX B HEM M3MEHEHUH, YMEHUS JIeJIaTh 00OCHOBAHHbBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX ()aKTOB M HWMCIOMIMXCA MJaHHBIX C TIEJbI0 TONy4CHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEILHO HMCIIOJIB30BaTh XMMHYECKUE 3HAHUS IS
penieHus npooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIESTEIIbHOCTH;

FOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpPa3OBaHUIO U
caM0o00pa3oBaHHI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW TI0 XUMHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

HWHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iudHbIX cdepax mpodeccuoHaTbHON
JICSATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MerTanpeMeTHbIC Pe3y/IbTaThl OCBOCHHUS MPOTrPaMMbI 10 XMMHH Ha YPOBHE
cpenHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (QOPMHUPOBAHUS  MHPOBO33PCHHS  OOYYAIOIIHUXCS
MEXKIUCITUTUTAHAPHBIE (MEXKITPEIMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPAXKAIOIIHIC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCHU(PHUKY METOJOB ITO3HAHMUS,
UCIOJIb3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIISCTBO, SHEPrus, SBIICHUE,
nporiece, CUCTeMa, HayIHBIH (DaKT, TPUHITUI, TUIIOTE3a, 3aKOHOM EPHOCTh, 3aKOH,
TEOpUsi, UCCIICIOBAHNE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHE);

YHUBEpCAIbHBIE ydeOHbBIE JICHCTBHUS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTH U COLMAILHONW KOMIETEHIINHN 00Yy4atoLnXcs;
CIIOCOOHOCTH 00 yJaroImuxcst UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YYCOHBIC
JICUCTBUS B IIO3HABATEILHON U COLIMAIIBLHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yibTaThl OTPAKAIOT OBJAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABAaTCIIbHBIMH, KOMMYHHMKATHUBHBIMH W  PETYISATHBHBIMU
NICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

1) 6a30BbI€e JTOrHYeCKHeE AeliCTBUSA:

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

OMpeaeNsITh e JeATCIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUHU HX
JTIOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEILHOCTH C ITOCTABJICHHBIMU LIECIISIMU;

UCIIOIb30BaTh MPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
WCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS AJIS OOBSICHEHHS OTIEIbHBIX (PaKTOB U
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
AQHAJIOTHMH), BBISABIISTH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUYCHUS;

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



peakMu — MpU PEIICHUU Y4EeOHBIX IMO3HABATEIbHBIX M MPAKTHUYECKUX 3aj]1ad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEAKIUH.

2) 6azoBbI€e HCCJIEI0BATEIbCKHE 1eHCTBHSA:

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

(bopMynupoBaTh LENU U 33Ja4H UCCIIEI0BAaHUS, UCIIOIb30BATh 1OCTABJICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KJIECHUN;

BJQJIETh HAaBBIKAMHM CAMOCTOSITEILHOIO IIJIAHUPOBAHHUS M MPOBEICHUS
YY4EHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOMIOAATh 3a XOJO0M
IpoIecca, CaMOCTOSTENLHO IPOTHO3UPOBATh €ro pe3ynbTar, (opMyIHpOBaTh
0000IIIeHHsI ¥ BBIBO/IBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIICTOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN 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 ¢ uaopmaumeii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HMCTOYHUKAX HHPopMauuu (HaAydHO-
HOMYJIIpHasl JUTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcbl UHTepHeTa), aHamU3MpoBaTh MH(MOPMALMIO PAa3IUYHBIX BUIOB U (hopMm
pe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JOCTOBEPHOCTD u
HENPOTUBOPEUHUBOCTE;

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

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS HHPOPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTUI U PA3IMYHBIX IOMCKOBBIX CHCTEM;

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

UCIIOJIb30BaTh HAYYHbIM A3BIK B KAyeCTBE CpeICcTBa NpU paboTe C
XUMHUYECKON HMH(pOpMalMel: TMPUMEHATh MEXIpeAMETHbIE ((pu3ndyeckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAT'TLIAHOCTH.

KoMMyHuUKaTHBHBbIE YHMBEPCAJIbHbIC YUeOHbIE 1elCTBHSA:



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 TPE3CHTAUMEN PE3YyJIbTATOB ITO3HABATEIBHOW NIESITEIBLHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEJIBHO MUJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUUYECKOTO KCIIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaU3aIlii y4eOHOTo MPOEKTa, U (POPMYITUPOBATH BBHIBOIBI
[0 PE3YyJIbTaTaM IPOBEAEHHBIX HUCCIEHOBAHUNA NMYTEM COTJIACOBAHUS MO3ULUAU B
X0J1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHBIe YHMBeEpPcaIbHbIEe Y4YeOHbIe 1eliCTBHUSA:

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

OCYIICCTBIISITH CAMOKOHTPOJIb JIEATEIILHOCTH HAa OCHOBE CaMOaHAllu3a H
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[TpenMeTHBIC pe3ysIbTaThl OCBOSHUS MPOTPAMMEBI 110 XHMHH Ha YTIyOJIEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIero 0Opa30BaHUsS BKIIOYAIOT crienuduaeckue
U1 y4eOHOT0 TIpeMeTa « XMMUs HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI ICHCTBHIA
10 OCBOCHUIO, MHTEPIPETAIIMN U TPeoOpa30BaHUIO 3HAHWUW, BUJBI JEATEIHHOCTH
1O TOJYYCHHUIO HOBOT'O 3HAHUS W NMPUMCHCHHIO 3HAHUN B Pa3IMUYHBIX YYCOHBIX
CUTYaITUsIX, a TAK)KE B peabHBIX )KH3HCHHBIX CHTYAIUIX, CBI3aHHBIX C XUMHEH. B
nporpaMmMe 10 XHMHH TPEJAMETHBIC pPe3ylbTaThl MPEACTABICHBI 10 TOAaM
U3yUCHUSI.

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHMS Kypca «Opranuueckas XUMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHUU OPraHUYeCcKOu
XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ poJid B O0OECHEUYEHUH YCTOMUMBOTO
pa3BUTHS YEJIOBEUECTBA B PEILICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEPreTHYeCKOr 1



NUIIEBON 0€30IaCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3AAHUM HOBBIX MaTEpHUajIoB,
HOBBIX UCTOYHHKOB DHEPIuH, B obecrieueHuu PalMOHAIILHOTO
MPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOILIEH KYJbTYpPbI
YelioBeKa, a TaKXKe DJKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0pPOBbIO U IPUPOJIHOM CpPEIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAeET:
OCHOBOIIOJIArarol1e MOHATHSI — XUMUYECKUN 3JIEMEHT, aTOM, AP0 U 3JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIC OpOWTAIM, OCHOBHOE M BO30YXIEHHOEC
COCTOSIHMSI aToMa, THOpuAM3alMs aTOMHBIX OpOuTaled, HWOH, MOJeKyIa,
BaJIEHTHOCTb, JIEKTPOOTPUIIATEIBHOCT, CTENEHb OKUCIECHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00bEM, YITIEPOAHBIN CKENET, (yHKIIMOHATbHAS
rpynma, pagukaig, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpalEHHBIE,
CKEJIETHbIE), H30MEpHsl CTPYKTypHass U MPOCTPAHCTBEHHasl (TeomeTpuyeckas,
ONTHYECKas), HM30MEPbl, TOMOJOTMYECKUN psl, TOMOJOIH, YIJIEBOIOPOJIbI,
KHCIIOPOA- U a30TCOACPIKALIUE OPraHUYECKUE COCIMHEHMS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEOWHEHUSA; TEOPUH, 3aKOHBI
(mepmonnueckuii 3akon J[. M. MenneneeBa, TeopHsi CTpPOEHUS OPraHHMYECKHUX
BenlecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MAaCChI BEIIECTB, 3aKOH COXPAaHEHUS
M TpPEBpalleHHs] SHEPrUM NpPH XUMHUYECKHUX PEaKUHsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3BIK XMMHH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJIEHUH; MPEACTABICHUS
0 MEXaHU3Max XUMHUYECKHX PpEaKlHil, TEePMOJAWHAMHUYECKMX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHMsI, O B3aHMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB
B MOJIeKyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3 dekThl, opueHtantsl | u |l pona);
(paKTOIOTHYECKUE CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJIYYCHUH U O€30MacHOM
UCMOJIb30BAaHUM BAXKHEUIIMX OPraHMYECKHX BELIECTB B OBITY M IPAKTHUUYECKOM
NEATENbHOCTH  4YEJNOBEKa, OOUIMX  HAaY4YHBIX NPHUHIMIAX  XUMHUYECKOIO
MPOU3BOCTBA (HA MPUMeEpE MPOU3BOJICTBA METAHOJA, TepepadboTKu HePTH);

C(POPMUPOBAHHOCTh YMEHMI: BBIABIATH XAPAKTEPHbIE MPU3HAKU IOHATHUH,
YCTAHABJIMBATbUX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHATHS MpU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCINHECHU;

c(OpMUPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JUIsl COCTABJICHHUSI MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEIIECTB;

COCTaBJSITh YPABHEHUS XWUMMUYECKUX PEAKLIMN M PACKPBIBATh MX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ pPEaKIMid  MOCPEACTBOM  COCTABIICHHS
ANEKTPOHHOrO OajlaHca JTUX peaklMil, peakuuii HMOHHOrO OOMeHa MyTEéM
COCTaBJICHUS UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHU;



M3TOTABJIMBATh MOJIEIU MOJIEKYJ OpraHUYECKUX BEIIECTB I WILTIOCTpaIuU
UX XUMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHHUH: yCTAHABIMBATH MPHHAMICKHOCTh W3YICHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTaBy U CTPOCHHUIO K ONpPEleIEHHOMY
KJIaCCy/TpyIIie COCMWHECHWH, JaBaTh WM Ha3BaHUA 110 CHCTEMAaTHYECKOU
Homenknarype (IUPAC) u npuBonuTh TpUBHAIbHBIC HA3BaHUS VISl OT/AEIBHBIX
Ipe/ICTaBUTENIeH OPraHMYeCKUX BEIIECTB (ITUJICH, alleTWIIEH, TOIYOJ, TJIUIEPHH,
ATUJICHTJIMKONb, (EeHONI, (GopManbAeTH, aleTajdbJCTH/l, alleTOH, MypaBbHHAS
KHUCIIOTA, YKCYCHAsl KUCTIOTA, CTEAPUHOBAS, OJIEMHOBAS, TAJIbMUTHHOBAS KUCIIOTHI,
[VIMIAH, ajlaHWuH, MaJlbTo3a, ()PyKTO3a, aHWIMH, TUBUHWII, W3OMPEH, 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. bytiepoBa st OObSCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
duzndeckrue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH Pa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, ITUKIOAIKAHOB, aJKEHOB, JIKaJHCHOB,
QIKUHOB, apOMaTHYECKUX YIJICBOJOPOJOB, CIHPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MIPOCTHIX U CIOXKHBIX d(PUPOB, KUPOB, HUTPOCOCIUHEHUHN U
aMUHOB, aMHUHOKHUCJIOT, O€JKOB, YIrJeBONOB (MOHO-, JU- U TOJIMCAXaPUJIOB),
WUTIOCTPUPOBATh ~ T'€HETHYECKYH)  CBA3b  MEXKAYy HHUMH  ypaBHEHUSIMH
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-CBSI3M), B3AUMHOT'O BIMSHUS aTOMOB
Y TPYIIT aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKU YTIIEBOAOP OJHOTO
Coipbsi  (HedTh, NTPUPOAHBIA Ta3, VYrojib), CHOCOOBI €ro mepepadoTKu U
MPaKTUIECKOE TIPUMEHEHHE MPOTYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METO/Iax IMMO3HAHWs — HAOJIOJCHHUH, U3MEPEHNUH, MOJCIHPOBAHNH, IKCIIEPUMCHTE
(peasIbHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh 9TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MTPUMEHSATHOCHOBHBIC OIEPAIlUN MBICTUTEIBHON
NEeSATeTbHOCTH — aHalli3 W CHUHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTEeMAaTH3alluIo,



BBISIBJICHUE NTPUYUHHO-CIIECICTBEHHBIX CBA3EU — JJI1 U3YUYEHUs CBOWCTB BEUIECTB U
XUMUYECKUX PEaKIU;

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 CHUCTEMHbIE 3HAHUS MO OPraHMYECKOM XMMHUHU ISl OOBSICHEHUS U
IPOrHO3UPOBAHMS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMUPOBAHHOCTh ~YMEHUN: TPOBOAUTH pacy€Tbl MO XUMHUYECKUM
dopmysaM U ypaBHEHHSIM XUMHUYECKUX pEaKUUd ¢ UCHOJIb30BaHUEM (PU3MUYECKUX
BEIMYMH (Macca, OOBEM Tra3oB, KOJUYECTBO BEIIECTBA), XaPAKTEPU3YIOLIUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAcUEThl MO HAXOKICHUIO XMMHUYECKOM
(GopMyIbl BEIIECTBAa MO M3BECTHBHIM MACCOBBIM JOJIAIM XUMHYECKUX 3IJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATh, aHATM3UPOBATH U OLIEHUBAThH
C TO3UIMH  DKOJOTMYECKOM  OE30MacHOCTH  MOCJEICTBUS ~ OBITOBOM |
MIPOU3BOJICTBEHHOM  JICSTEILHOCTH 4YEJOBEKa, CBS3aHHOM C mepepadOoTKoM
BEIIECTB, MCIOJIb30BATHIIONYUYECHHbBIE 3HAHUS JJIS1 IPUHATHS TPAMOTHBIX PEIICHHM
npoOJIeM B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEIbHO IUIAHUPOBaTh W IMPOBOIUTH
XUMUYECKUNA JKCIEPUMEHT (IOJyYEHHE M HW3Y4YEHHE CBOMCTB OpPraHMYECKHUX
BEIIECTB, KAUYECTBEHHbIE pPEAaKUUU YIJIEBOJOPOAOB PpA3JIMYHBIX KIACCOB H
KHCIJIOPOACOAEP/KAIUX OPraHUYECKUX BELIECTB, PEIIECHUE 3KCIEPUMEHTAIBHBIX
3aJa4 O PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM MpPaBUI
Oe3omacHOro oOpallleHUsl € BEHIeCTBAMU U JIaDOpAaTOPHBIM O0OpPYIOBAHHEM,
GopmMynupoBaTh Li€Jdb HUCCIEAOBAHUS, TMPEACTABIATh B pa3IudyHoOM (opme
PE3YyABTAThI IKCIIEPUMEHTA, AHATTU3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(OPMUPOBAHHOCTHh YMEHHIA:

cOOII0/IaTh MpaBUiIa HKOJIOTUYECKU I1eJIECO00pPa3HOro MOBEACHUS B OBITY U
TPYIOBOM HEATEIBHOCTU B LIEJSAX COXPAHEHUS CBOErO 30POBbS, OKPYXKAIOIIEH
MPUPOJHON CPeNlbl U TOCTHKEHUS €€ YCTOMYMBOrO pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3MBbI
OIpeAesIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMblca nmokazatens 111K

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

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIAThH II€JICHANPABICHHBIA TMOUCK
XMUMHUYECKON MH(pOpMAIMU B pa3InuHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4dHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATH XUMHUYECKYI0 MH(POpMAIIHIO, TepepadaThiBaTh €€ U UCIOJb30BaTh
B COOTBETCTBUH C MTOCTABJICHHOW y4eOHOM 3a1aueit.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH SIBIICHWM MNPUPOABI, O MECTE€ W 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pa3BUTHSI, B PEIICHUU MPOOIEM SKOJOTHYECKOM, DHEPreTUUEeCKOW U TMHIIEBOU
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHWU HOBBIX MAaTEPHUAJIOB, HOBBIX
HUCTOYHUKOB DHEPrUU, B OOECIEUYCHUH PAIMOHAIHLHOTO MPUPOJIOINOIL30BAHUS, B
GbopMUPOBAaHUK MHUPOBO33PEHUS] U OOIIEH KyJIbTYpbl YelOBEeKa, a TaKkKe
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-, 0-aTOMHBIC OpOUTAITH, OCHOBHOE U
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPUIIATEIIbHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, MeETaJUTMYECKasi, BOJOPOHAs),
KpUCTAUTMYECKAs] PpelIEéTKa, XUMHUYECKas peakiusi, pacTBOpP, IJICKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAS] AUCCOLMALMS, CTENEHb JIUCCOLUALINH,
BOJOPOAHBIN TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM A(dPeKT
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peaKkMi, XUMUYECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOpHUs JJICKTPOJUTHUUECKON ITUCCOIUALUM, TEPUOIUYECKUN
3akoH /.M. MenpaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUYECKHX PEAKLHIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEWCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK
XUMUH, MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE ITOHUMAHMS
NPUYMHHOCTA UM CHUCTEMHOCTM  XUMHYECKUX  SIBIICHHMI;  COBPEMEHHBIE
NPEACTABICHUA O CTPOCHUM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HaJMOJIEKYJISIPHOM  YPOBHSIX; TMPEJACTABICHUS O MEXaHU3MaxX XUMHUYECKHUX
peakuui, TEpPMOAMHAMUYECKMX M KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O XMUMHUYECKOM PaBHOBECHUM, PACTBOpPAX U JUCIEPCHBIX CHUCTEMAaX;
(aKTOJIOTMYECKUE CBEACHUSI O CBOMCTBAaX, COCTaBE, IMOJYYEHHH U O€30MacHOM
UCIOJIb30BAaHUM BOKHEUIIINX HEOPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOM
NEATeIbHOCTA ~ YeJIOBEeKa, OOIMMX  HAyYHBIX  NPUHIUMNAX  XUMHYECKOIO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABISITh XapaKTepHbIE MPU3HAKU TOHSTHUM,
yCTaHaBJIMBaTh WX B3aMMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHSTHS MPHU
OMMCAaHWU HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPAIICHUN;



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

c(OpMUPOBAHHOCTh YMEHUS ONPEAENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BHJI XMMHUYECKOW CBS3U (KOBaJCHTHAs,
WOHHAs, METANIMYECKas, BOJAOPOJAHAs), THUIl KPUCTALUIMYECKOM  PEIIETKH
KOHKPETHOTO BEIIECTBA;

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

chOpMUPOBAHHOCTh ~ YMEHHI:  KIACCU(UIIMPOBATH:  HEOPTaHUUYECKHE
BEIIIECTBA 10 UX COCTaBY, XUMUYECKHE PEaKLMU 110 Pa3IMYHbIM [IpU3HAKaM (YHUCITY
U COCTaBYy pearupyroliux BEUIECTB, TEIIOBOMY 3(PeKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKUCIEHMSI DJIEMEHTOB, OOpaTMMOCTH, Y4YacCTHIO KaTajlu3zaTropa H
Apyrue); CaMOCTOSATENBHO BBIOMPATh OCHOBAHUS U KPUTEPUH ISl KIACCH(PUKAIIUU
M3Yy4aeMbIX BEHIECTB U XUMHUYECKUX PEAKIIHA;

C(OPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI NEPUOANUECKOIO 3aKoHa /I.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINY;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh AJIEKTPOHHOE 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 BO30YXKAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBACHATH3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB XUMHUYECKUX DJIEMEHTOB U MX
coenMHeHurd 10 nepuoaam u rpymmnam llepmogmyeckon cucremsr . WM.
MeHeneeBa, BaJICHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX AJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh ~YMCHH: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYIIECTBOBAHUE TE€HETUYECKOM CBA3M MEXAY HEOPraHMYECKMMH BEIIECTBAMH C
MOMOILIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

C()OPMUPOBAHHOCTh YMEHHUS PACKpBIBaThb CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPECTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX peakUui; peakuuil MOHHOrO OOMeHa MYyTEM COCTABJIEHUS HMX IOJHBIX U
COKpAalIEHHBIX  MOHHBIX  YPaBHEHUW;  PEAKUMM  THUAPOIM3a;  PEaKui
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpe THAPOKCOKOMITIIEKCOB IMHKA U aJIFOMUHUA);



chOpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUs
XUMUYECKUX PEAKIHUN ¢ y4€TOM MX DHEPreTHYECKUX XapaKTEPHUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHUMHUYECKOW PEAaKIUH B 3aBUCHMOCTU OT Pa3IUYHBIX
(bakTOpoB, a TaKKe XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aercTBuil (npunuun Jle Hlatensbe);

chOpMUPOBAHHOCTh yYMEHHS XapaKTepU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXallle B OCHOBE IPOMBIILUICHHOTO TMOJYYEHHUS CEPHOM KHCIOTHI, aMMUAaKa,
o0lllMe Hay4yHble TPUHLUIBI XUMHYECKUX IPOU3BOJCTB; I€JI€CO00Pa3HOCTh
MIPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH M B OBITY C TOYKH
3peHUsI COOTHOIIECHHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAHUW O METOJax Hay4IHOTO
MO3HAHUS SIBJICHUA TPUPOIALI — HAOM0IeHNe, HW3MEpeHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pealIbHbI U MBICJIECHHBIN ), UCTIONIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHUS MPUMEHSITh 3TU 3HAHUS MPU IKCIIEPUMEHTAIIBHOM HCCIICIOBAHUU BEILIECTB
U 10 OOBSICHEHUS XMMHUYECKUX SBJICHUN, HUMEIONMX MECTO B MPHUPOJIE,
MPaAKTUYECKOMN JEATETLHOCTH YEJIOBEKA U B TOBCEHEBHOM JKU3HU;

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

chOpMUPOBAHHOCTh YMEHUS TPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHSITUM «MaccoBas JI0JISI BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHLICHTPALIHSY;
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 JHCCOIMAIU;, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
NPOAYKTa PEaKIMM, €CIU OJIHO M3 MCXOAHBIX BEIIECTB JIaHO B BUJE PACTBOpA C
OTIpeICIEHHON MAacCCOBOM J0JIe PacTBOPEHHOTO BEIIECTBA WJIM 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 HEOPraHMYECKUX BEIIECTB, OMpe/eIcHUE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIBI) HWHIWKATOPOB, HW3YyYCHUE BIIMSHUS
pa3nuuHbIX  (DAKTOPOB HAa  CKOPOCTh XMMHUYECKOW  peaKiu, peIIeHue
AKCIEPUMEHTAIBHBIX 3a7ad 1o TeMam «Mertamisly u  «Hemerammey) ¢
coOJIro/IeHUuEM TpaBuil 0€30MacHOr0 OOpAIeHHs C BEHIECTBAMU M JIAOOPATOPHBIM
o0opynoBanveMm, (OpMYyJIUpPOBaThH I€Jdb HCCIEIOBAaHUS, MPEJACTABIATh B
paznuuHOil (popMe pe3ysabTaThl IKCIEPUMEHTA, aHAJIU3UPOBATH U OLIEHUBATHUX
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
AHATM3UPOBATBXUMHUUYECKYI0 HH(POPMAIIUIO, TepepadbaThiBaThe€ M HCIOJIb30BATHB
COOTBETCTBHUH C IMOCTABJICHHON y4eOHOM 3a1auei.
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Pa3znen 1. TeopeTudyeckue 0CHOBbI OPraHUYeCKON XUMHHU
IIpenmer opraHMYECcKOr XUMHUH.
1.1 Teopust crpoeHnst OpraHuYECcKuX 20 1
coenuHenuit A. M. bytieposa
Uroronopazueny 20
Pa3znen 2.YrieBoaopoansl
IIpenenbHBICYTIEBOTOPOABI —
2.1 P Y P 13 1
aJKaHbl, IUKJIOAJIKAHbI
HenpenenbHble yriieBogopOabL:
2.2 P T P 24 1 1
aJIKeHBI, aJIKaJUCHBI, AJTKMHbI
53 ApomMaTHUeCKHUEYTIIEBOT0POIbI 10
' (apeHsb1)
24 [IpupoaHble HCTOUHUKN 4
' YTJI€BOJOPO/IOB U UX IepepaboTka
["asioreHnpon3BOAHBIEYTIEBO10POIO
2.5 4 1
B
Uroromnopazaeny 55
Pasznen 3. KucisiopoaconepxammeoprannyecknecoeIMHeHUs
3.1 Cnuprtel. @eHon 17 1 1




KapOoHuIbHBIC COCTMHCHHUS:
3.2 anpJaeruapl U KeToHbl. KapOoHOBBIE 37
KUCIOThL. CiioskHBIC 3(puphl. Kupb

3.3 Vriesonsl 17

Uroronopazneny 71

Pa3znen 4.A30Tc0nepmamne0praanecmlecoezmneHnﬂ

4.1 AmMuHBl. AMUHOKUCITOTHL. benkn 20

Hroronopazueny 20

Pa3nen S.BeicokomoieKy/IsipHBIeCOeIMHEHUS

5.1 BrICOKOMOJIEKYJIIPHBIECOEIUHEH S 9

Uroronopazueny 9

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 175




11 KUIACC

KoauuecrBouacos DJIeKTPOHHbIE

(uudposbie)
o0pa3oBaTe/IbHbIEPECYPCHI

Ne HaunMeHoOBaHHepa31eioB U

n/n TEeMIIPOrpaMMbl Bcero Konrpoabnbiepaborsl | IlpakTnyeckuepadoTsl

Pa3znes 1. TeopeTu4eCKHMEOCHOBBIXUMHH

Crtpoenue aToma.
[Tepuognueckuii 3aK0H U

1.1 [Tepuognueckas cucrema 17 1
XUMHYEeCKuX 31eMeHToB /1. 1.
MenpgeneeBa
12 CTpocHHEBEIICCTRA. 18 1
MHuoroo0Opa3ueBeniecTB
1.3 XuMH4ecKuepeakuu 37 1 3
Wroronopasaeny 12
Pa3znen 2.Heopranuveckassxumms
2.1 Hemerasisl 44 1 3
2.2 Mertamnibl 36 1 2
Hroronopasnery 80

Pa3zgea 3. Xumusg u :Ku3Hb

MeTo/b! TO3HAHUS B XUMUHU.
3.1 23 1

XUMHUA U )KA3HD

Uroronopazueny 23

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 175 6 8







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosnuecrBoyacos
Jaram3yd | DuekTpoHHbIeHH(PPOBbICOOpPA30BAT
n Temaypoka Bce | KonTpoabhbie IIpakTHyeckue
eHHUs eJIbHbIEpPeCypChl
/ ro paGoThI paGoThI
n
[TpenmeT u 3HaUEeHUE
OpPraHUYECKON XUMHH,
MIPEICTaBJIICHUE O 1 01.09.202
MHOT000pa3uu OPraHuYeCKUX 3
COEIMHCHUI
IIpenmer u 3HaueHHE
OpraHUYECKON XHUMUHU,
MIPE/ICTaBJICHUE O 1 01.09.202
MHOT000pa3uy OPraHHYECKUX 3
COEMHEHUMN
DIEKTPOHHOE CTPOCHHE aTOMA
yriaepona (OCHOBHOE U
BO30YXIEHHOE COCTOSIHUSA). 1 05.09.202
BaneHTHBIEBO3MOXKHOCTHATOMA 3
yriepona
Teopus crpoeHns
OpPraHUYECKUX COCTUHECHUM A. 1 05.09.202
M. bytneposa 3
Teopus crpoenus
OpTraHUYECKUX COCAUHEHHH A. 1 06.09.202
M. bytneposa 3




XuMudeckas CBSI3b B
OpPraHUYECKUX COCTUHCHHUSIX.
MexaHu3MbI 00pa30BaHUs
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
paspniBa cBsi3ei

08.09.202
3

XuMHUecKasl CBsI3b B
OpPraHUYECKUX COCTUHCHUSX.
MexaHu3Mbl 00pa3oBaHus
KOBAJICHTHOM CBSI3U, CITOCOOBI
pas3pbIBa CBsi3el

08.09.202
3

Teopus rubpuauzannu (Sp-,
Sp2-, Sp3- rubpuan3ams).
I'eomerpusmonexy,
MOJIIPHOCTb.

12.09.202
3

Teopus rubpuauzanuu (Sp-,
Sp2-, sp3- rubpuan3aus).
I'eomerpusimonexy,
HOJSPHOCTb.

12.09.202
3

10

Bunbl nzomepun: CTpyKTypHas,
IIPOCTPaHCTBEHHAsI.
OnexTpoHHbIE F3PPEKTHI B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUH

13.09.202
3

11

Bupl u3oMepuu: CTpyKTypHasi,
NPOCTPAHCTBEHHAS.
DnexTpoHHBIE Y(DEKTH B
MOJIEKYJIaX OPraHUYECKHX
COEIMH CHU I

15.09.202
3

12

Bunbl nzomepun: CTpyKTypHas,




MIPOCTPAHCTBEHHASI.
DnexTpoHHBIE Y(DEKTH B
MOJIEKYJIaX OPraHUYECKHX
COEIMHCHUI

15.09.202
3

IIpencraBnenue o
KJIacCU(pUKAIUU U

13 cucTeMaTuuecKas 19.09.202
Homenkiatypa (IUPAC) 3
OpPraHUYECKUX BEIIECTB
IIpencraBnenue o
KJIacCU (PpUKaAUU 1

14 CHUCTEMATHYECKAs 19.09.202
Homenkiarypa (IUPAC) 3
OpPraHWYECKUX BEIIECTB
Knaccudukanus peakiuii B

15 . 20.09.202
OpPraHUYECKON XUMHH 3

16 Kﬂaccn(bm(auvnﬂ peaxiuii B 99 09.202
OpPraHUYECKON XUMHH 3

17 CI/ICTelz/[aTnsauHﬂ U1 0000111eH1E 99 09.202
3HAHUM 10 TEME 3

18 Pewtenue 3amau Ha BeIBEICHUE 96.09.202
bopmyn

3
19 Pertenue 3aa4 Ha BBIBEIEHNE 96.09.202

popmyn

3




KonrtponpHas pabota o reme
"Teopusi XUMHUYECKOTO

20 27.09.202
CTPOCHHUS OPraHUIECKHX 3
coequHEeHn"

AJIKaHBI: TOMOJIOTHYECKUM I,
obmras hopmyna,

21 HOMEHKJIaTypa ¥ U30MEpHsI, 99.09.202
AIIEKTPOHHOE U 3
MIPOCTPAaHCTBEHHOE CTPOEHHE
MOJIEKY T
AJKaHBI: TOMOJIOTHYECKUH PSII,
obmras popmyna,

29 HOMEHKJIATypa ¥ U30MEpPHS, 99.09.202
JJIEKTPOHHOE U 3
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEK YT
MonenupoBanue. CocTaBieHue

23 CTPYKTYPHBIX (GOPMYII MOJIEKYT 03.10.202
aJIKaHOB, MX Ha3BaHME. 3
MonenupoBanue. CocTaBieHUE

24 CTPYKTYPHBIX (POPMYJI MOJIEKYT 03.10.202
aJIKaHOB, NX Ha3BaHUE. 3
Pemenue 3agau Ha BBIBOJ

95 dbopmyn anKkaHOB, ONpeaeneHIe 04.10.202
KOJIMYECTBEHHOT O cocTaBa (® % 3
C, H).

26 dusndeckne 1 XUMUIECKUE 06.10.202

CBOMCTBA aJIKaHOB

3




27

dusnyeckue U XUMHUYECKUE
CBOMCTBA aJIKaHOB

06.10.202
3

28

Haxoxnenue aakaHoB B
npupozae. CriocoObl MoTydeHus
Y IPUMCHEHHE AJIKAHOB

10.10.202
3

29

Haxoxxnenne aaikaHoB B
npupoje. CrnocoObl MOTyYEHUS
Y IPUMEHEHHUE AJIKAaHOB

10.10.202
3

30

[MuknoankaHsl: o0mas
dbopmyna, HOMEHKIATypa U
U30Mepusi, 0COOCHHOCTH
CTPOEHUS U XUMUYECKUX
CBOMCTB, CIOCOOBI MOTYYEHHUS U
NpUMEHEHUE

11.10.202
3

31

[uknoalkaHbl: 001Ias
dbopMya, HOMEHKJIATypa U
U30MepHsi, 0COOECHHOCTH
CTPOCHUA U XUMHUYCCKUX
CBOMWCTB, CIIOCOOBI MMOJIYyYEHUS U
MpUMEHEHUE

13.10.202
3

32

Pemenune pacuérHbix 3a7a4 Ha
OnpeeNICHNE MOJIEK YIS pHOM
(bOpMYIIBI OPraHUYECKOTO
BEIIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOISIINX
B ero cocras. CucremaTu3anus
1 00001IeHHEe3HAHUIIIOTEME

13.10.202
3

33

KonrtponeHas pabota o teme




"[IpenenbHble yriIeBOLOPOABI"

17.10.202
3

AJIKEHBI: TOMOJIOTHYECKUM I,
obmras hopmyrna,
HOMEHKJIATypa, 3JIEKTPOHHOE U

34 17.10.202
MIPOCTPAHCTBEHHOE CTPOCHHUE 3
MosiekyJ. CTpyKTypHas M IIHC-

TpaHC-U30MEPUAAIKEHOB
AJKEHBI: TOMOJIOTUYECKUHN Psif,
obmas popmya,

35 HOMEHKJIATypa, 3JIEKTPOHHOE U 18.10.202
MPOCTPAHCTBEHHOE CTPOCHUE 3
MouieKyJl. CTpyKTypHasi U LIUC-

TpPaHC-U30MEPHUSIATKEHOB
®u3nuecKre U XUMUYECKUE

36 CBOICTBA aJIKEHOB. 20.10.202
[TpaBunoMapkoBHHKOBa 3
Pu3nYeCcKre U XUMHYECKHE

37 CBOICTBA aJIKEHOB. 20.10.202
[TpaBuioMapKkOBHHKOBA 3

38 CriocoOsI oJTy4eHus: u 24.10.202
MPUMEHEHHUE aJIKEHOB 3

39 Crnioco6bl oJ1y4yeHust u 24.10.202
MPUMEHEHUE AIIKEHOB 3
[TpakTuueckas padora Ne 1 o

40 teme "l[lonyueHne aTuiieHa u 25.10.202
U3y4EHUE ero CBOUcTB" 3




Pemenue pacuérHbix 3a1a4 Ha
onpejeNneHre MOJIEKYJIIPHOM

41 27.10.202
(bopMyITBI OpraHUIECKOTO 3
BEIIECTBA
Pemenue pacuéTHeixX 3a/1a4 Ha

42 orpesiesIeHH e MOJIEKY I pHOM 97 10.202
(bopMyIbl OpraHUYECKOro 3
BEIIeCTBa
AJKaaMeHbl: CONPSKEHHBIE,

M30JIMPOBAHHBIE,

43 KyMYJIUPOBaHHEIE. 07.11.202
Oco0eHHOCTH TIEKTPOHHOT O 3
CTPOCHUS
AJKagueHsl: conpsikEHHbIE,

M30JIMPOBAHHEIE,

44 KyMYJIMPOBaHHBIE. 07.11.202
Oco0eHHOCTH 3JIEKTPOHHOT O 3
CTPOCHHUS
XHUMHUYECKHECBOM CTBACON PSIAKE

45 08.11.202
HHBIX/IUEHOB 3

46 XUMHUYECKH ECBOMCTBACOTIPSIKE 10.11.202
HHBIX/IUEHOB 3

47 Crioco6bI ostydyeHust u 10.11.202
IPUMEHEHHUE aJIKa1EHOB 3

48 AJKUHBI: TOMOJIOTUYECKUH DAL,
obmas popmymna, 14.11.202




HOMEHKJIATypa, JJIEKTPOHHOE U
HPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ, (PU3NIEcKue
CBOICTBA

AJIKMHBI: TOMOJIOTUYECKHUM PsifI,
obmras hopmyna,
HOMEHKJIATypa, 3JIEKTPOHHOE U

49 14.11.202
MIPOCTPAHCTBEHHOE CTPOCHUE 3
MOJIEKYJI, (PU3HYECKHE
CBOMCTBa

50 XUMHYECKUECBOMCTBAAIIKUHOB 15.11.202

3
51 XUMHYECKUECBOMCTBAAIIKUHOB 17.11.202
3

50 Kaqf:CTBeHHLIe peakuuu Ha 17.11.202
TPONHYIO CBSI3b 3

53 CriocoObI OJTyYeHHS U 91.11.202
MIPUMEHEHUE aJIKMHOB 3

54 Crnioco0Obl oJtydeHust u 91.11.202
MIPUMEHEHUE aJIKHHOB 3
Pemenue 3amgau: pacy€rol 1o

55 YPaBHEHHIO XUMHUYECKOM 22.11.202
peaxkuuu 3




Cucrematusanusg 1 00001IeHIE

56 . 24.11.202
3HaHUU 1O TEME 3
KonrtponeHas paborta o teme

57 "HenpenenbHubie 24.11.202
yTi1eBO0pO b " 3
ApeHBI: TOMOJIOTHYECKUH PsifI,
obmas popmyia,

58 HOMEHKJIATypa. DJIEKTPOHHOE 28.11.202
MPOCTPAHCTBEHHOE CTPOCHUE 3
MoJIeKyJ1 OeH30J1a U TOIyoJIa,
ux (pu3NYecKue CBOCTBa
ApEHbI: TOMOJIOTUYECKUH PsfI,
obmas ¢popmyia,

59 HOMEHKJIaTypa. DJIEKTPOHHOE U 28.11.202
MIPOCTPAHCTBEHHOE CTPOEHHUE 3
MOJIeKyJ1 O€H30J1a U TOJIyOJIa,
ux (pusnvyeckne cBorcTBa

60 XHWMHUYECKHE CBOKCTBA aPEHOB: 29 11.202
peaKIiy 3aMeIIeHUs 3
XUMHYECKHE CBONCTBA apEHOB:

61 PEaKIUU IPUCOSTUHCHHS, 01.12.202
OKHCJICHHE TOMOJIOTOB OeH30J1a 3
XHUMHUYECKHE CBOMCTBA apPEHOB:

62 peakly NPUCOECTUHEHHUS, 01.12.202
OKHCJICHHE TOMOJIOTOB OeH30J1a 3

63 OCo00eHHOCTUXUMUY €CKUXCBON
CTBCTHpOJIA 05.12.202




Pemenue pacuérHpix 3a7a4 Ha
OIpEENeHNE MOJIEKYJIIPHON

64 05.12.202
(bopMyIbl OpraHUYECKOro 3
BEIleCTBa

65 CriocoObI osTy4eHus u 06.12.202
IIPUMEHEHHUE APEHOB 3
['eneTnueckas CBSI3b MEXIY

66 Pa3NIUYHBIMU KIIACCaAMH 08.12.202
YIIEBOJ0POI0B 3
Pacuérel 0 ypaBHEHUAM

67 XMUMHYECKUX peaKLni. 08.12.202
CucremaTtu3zanus 1 0600111eHNE 3
3HAHUH 10 TeME

68 IIpuponnsiii ra3. [lomytHeie 12.12.202
He(TsAHbIE ra3bl 3

69 KameHHBII yroiabs U NPOAYKTHI 12.12 202
ero nepepadoTku 3
Hed b 1 criocoOb! e€

70 nepepadoTKH. 13.12.202
[TpumMeHeHuenpoayKTOBIEpepa 3
OOTKUHEPTH
['enernueckas cBsI3b MEXIY

71 pa3IMYHBIMU KJIACCAMH 15.12.202
YIII€BOJ0POJIOB 3




["anorenonpousBoIHbIE
YIIIEBOJOPO/IOB: DJIIEKTPOHHOE

72 15.12.202
CTPOCHHUE; PEAKIINH 3aMeIIeHUs 3
rajoreHa
JleiicTBue mienovei Ha
raJIOreHITPON3BOIHBIC.

73 B3aumoneiictBue 19.12.202
JUTAJIOTEHAIKAaHOB C MarHueM 3
U [ITHKOM
CucremaTtuszanus 1 0600111eHNE

74 3HaHUU 1O pa3ery 19.12.202
"VriaeBomopomasr"” 3

75 'I'(OHTpOHBHaSI pa?OTa 1o TeMe 90.12.202

YTr1eBOA0POIbI 3
[IpenenbHbIe OIHOATOMHBIE
CIUPTHIL: TOMOJIOTHUECKUHN PSII,
ob1mas ¢popmya, CTpoeHHE

76 MOJIEKYJ1, U30MEPHU, 22.12.202
HOMEHKJIaTypa, 3
KJIaccupukanus, Gu3nuecKkue
CBOICTBA
[IpenenbHbIE OAHOATOMHBIE
CIHPTHL: TOMOJIOTHYECKUH PSII,
obmras (hopmyia, CTpoeHUE

7 MOJICKYJI, H30MepHs, 22.12.202
HOMECHKJIATypa, 3

KIaccupuKanus, Gu3nIecKue
CBOMCTBa




78

XUMHUYECKHE CBOMCTBA
MpeeIbHBIX OHOATOMHBIX
CITUPTOB

26.12.202
3

79

XUMHUYECKHE CBOMCTBA
MpeebHBIX OTHOATOMHBIX
CIIUPTOB

26.12.202
3

80

CriocoObI oTy4eHus u
HNPUMEHEHUE OJTHOATOMHBIX
CIIUPTOB

27.12.202
3

81

ITpocthie 3upsr:
HOMECHKJIATypa U U30MEpHs,
0COOEHHOCTH (PU3UYECKHUX U
XUMHYECKUX CBOMCTB

29.12.202
3

82

HenpenenbHbI€0IHOATOMHBIECTI
UPTHI

29.12.202
3

83

MHOroaToMHbIE COUPTHI:
ATUJIEHTJIUKOJb U TJIMIEPUH, KX
buznuecKre 1 XUMUYECKUE
CBO¥ICTBa

84

MHOroaToOMHbIE COUPTHI:
STUJIEHTJIUKOJb U TJIIMLEPUH, HX
busznuecKkne 1 XMuMUIECKHE
CBOICTBA

85

Crioco0OsI oNTydeHus: u
NPUMEHEHHUE MHOT0aTOMHBIX
CIIUPTOB

86

DeHom: CTPOEHUE MOJIEKY B,




¢u3nyeckre cBOMCTBA.
TokcuuHOCTBPEHOIA

87

XuMuueckuecBocTBadenona

88

CriocoObI osTyyeHus u
npuMeHeHue GpeHomna

89

[TpakTueckas pabota Ne 2.
Perienne skcnepuMeHTaIbHBIX
3aaa4 o Teme "CrupThl U
benonbr"

90

Cucrematusanusg 1 00001IeHE
3HAHUH 110 TEME

91

CucreMatuzanus 1 00001IeHuE
3HAHUH 110 TeEME

92

KonrtponpHas pabota o reme
"Cnuptel. ®enon"

93

ANbIerupl 1 KETOHBI:
HIIEKTPOHHOE CTPOECHUE
KapOOHUJIBHOW TPYIIIEI;
TOMOJIOTHYECKHE PSIIIbL, 001I1ast
dopmyna, u3oMepus u
HOMEHKJIaTypa

94

ANbIerupl 1 KETOHBI:
AIIEKTPOHHOE CTPOCHHE
KapOOHUJIbHOM I'pyIIIbI;
TOMOJIOTHYECKHE PSIIIBI, 00IIast
dbopmyna, usomepus u
HOMEHKJIaTypa

95

AJ'H:,[[GFI/IIILI N KCTOHBI:




¢u3nyeckue CBONCTBA; PeaKkInu
HPUCOESTUHEHUS

Peaknuu okuciieHusa u

96 KayeCTBEHHbIE peakluu
aJIbJIETUI0B U KETOHOB
Peakiiuu okucieHus U

97 KaueCTBEHHBIE PEaKIUU
aJIbJICTMI0B U KETOHOB
[TpakTuueckas pabota

98 Ne3"KauecTBeHHBIC peaKIUuu
anpaeruaos"

99 Crnioco6s1 ostyueHust
aJIbJIETHI0B U KETOHOB

10 I'enernueckas CBI3b

0 YIIIEBOJOPO/IOB, CIIUPTOB H
KapOOHMJIBHBIX COCAMHEHUI

10 O0001IEHN e 3HAHUM 10 TEME

1 "ANbOEruabl 1 KETOHEI"
OnHOOCHOBHBIE NTpENIEIbHBIC

10 KapOOHOBBIE KUCIIOTHI,

2 O0COOEHHOCTH CTPOSHHS UX
MOJIEKYJT
OIHOOCHOBHBIE IPEEIbHBIC

10 KapOOHOBBIC KUCIIOTHI,

3 0COOEHHOCTH CTPOEHUS UX
MOJICK YT

10 N3oMepusi 1 HOMEHKIIaTypa

4 KapOOHOBBIX KHCIIOT, UX




¢u3nyeckue cBoicTBa

XHUMHUYECKHE CBOMCTBA

éO MPeICTbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

10 XHWMHUYECKHUE CBOMCTBA

5 MPeAETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOWCTB

10 MYypaBbHUHOW KUCJIOTHI.

7 MHuoroo0pasue kapOOHOBBIX
KHUCIIOT
HenpenenbHbie kapOOHOBbIE

10 KHUCJIOTBL. 0COOEHHOCTH

8 CTPOCHUS U XUMUYECKUX
CBOICTB
HenpenenbHbie kapOOHOBEIE

10 KHCIIOTBl. 0COOEHHOCTH

9 CTPOCHHUS U XUMHUYCCKUX
CBOVICTB
Bricime kapOOHOBBIE KUCIIOTHI.

11 Oco0eHHOCTH CTPOEHHUS,

0 cBoiicTB. [lonyduenue u
MIPUMEHCHUE BBICIIHX
KapOOHOBBIX KHCIIOT
Bricime kapOOHOBBIE KUCTOTHI.

1 OCO0eHHOCTH CTPOCHHUS,

1 cBoiicTB. [Tonyduenue u

MPUMEHEHUE BBICIINX
KapOOHOBBIX KHCIIOT




ApomaTtnueckue KapOOHOBBIE

;1 KHCI0ThL. OCOOCHHOCTH
CTPOEHHUS U CBOMCTB.
JuxapOoHOBBIE U

11 TUAPOKCUKApPOOHOBbBIE

3 KucIoThl. OCOOCHHOCTH
CBOMCTB

11 Crnioco0Osl osty4yeHus u

4 IIPUMEHEHUE KapOOHOBBIX
KHCJIOT

11 [ToHsITHE O IPOM3BOIHBIX

5 KapOOHOBBIX KHUCIIOT

11 [TonsATHE O TPOU3BOAHBIX

6 KapOOHOBBIX KHCIIOT
CrnoxHbie d(UpHL:

11 TOMOJIOTHYECKUH PsiJT, 001mast

7 dopmyna, ©3oMepHs U
HOMEHKJIaTypa

11 duznuecKre 1 XUMUYECKUE

8 cBoiicTBa 3(hUpoB
Pemenune pacu€THbIX 3a0a4: MO

11 YPaBHEHHIO XUMHUYECKOM

9 peaKIuu, Ha OMpeIeIeHUue
MOJICKYJIIPHOM (hOPMYJIbI
OpPraHUYECKOr0 BEIIECTBA

12 Pemenue pacuérHbix 3a1a4: 1o

0 YPaBHEHHIO XUMHYECKON

peaKIiu, Ha OlpesiesieHIe




MOJIEKYJIApHOU (HOpMYyIIbI
OpPraHNYEecKOro BelecTBa

[TpaxkTueckas padota Ne 4.

12 Pemenue skcrepuMeHTaIbHbIX

1 3ajad rno teme "Kapb6oHoBbie
KUCIOThL. CriokHbIedPUpHI"

12 O06o0011eHne 3HaHMI IO TeMe

5 "KapOOHOBBIE KUCIIOTHI U UX
MPOU3BOIHbBIE"

12 KonrtponsHas pabota no teme

3 "KapOoHOBBIE KHCIIOTHI U UX
Mpou3BOIHbIE"

12 Kupsl: ctpoenue, puznueckue

4 Y XMMUYECKHE CBOMCTBA
(runmponu3)
Oco0eHHOCTH CBOWCTB KHUPOB,

12 CoJIepyKaIliX OCTATKH

5 HEeMpeeTbHBIX KUPHBIX
KHUCITIOT. JKuphl B mpupoe
Mpl1a KaK COJM BBICIITHX

12 KapOOHOBBIX KHCIIOT, UX

5 Moroniee nercreue. [Ionartue o
CUHTETHYECKUX MOIOIINX
cpenctBax (CMC)
I'eneTnueckas cBs3b

12 YTJIEBOAOPOJIOB U

7 KHUCIIOPOACOAEPKAIIUX

OpraHM4e€CKUX BCIICCTB




12

Pacuérel Mo ypaBHEHUAM
XUMHUYECKUX PEaAKIUM

12 CucremaTtu3aius 1 00001IcHUE

9 3HAHUU 10 TEME
OO01mas xapakTepucTuka

13 YTJIEBOAOB U KJaccH (puKaIus

0 yI1€BO10B (MOHO-, TU- U
MIOJIM CaXapH/Ibl)

13 Monocaxapuabl: pu3ndecKkue

1 CBOMCTBA U HaXOXKIEHUE B
IpUpoOJIC

13 IIenTO3EI.

5 0COOEHHOCTHCTPOECHUS,
CBOICTBA

13 I'exco3bl. OCOOEHHOCTH

3 CTPOCHHMS U CBOMCTBA

13 .

4 XHUMHYECKHECBOH CTBATTFOKO3 b1

13 [IpumeHeHue rioKo3sl, €€

5 3Ha4YeHHE B
KHU3HEIEATESITLHOCTH OPraHn3Ma
Jucaxapunsl: caxaposa,

13 MaJibT03a M JIAKTO34.

6 Haxoxmenue B npupoje u
MIPUMEHEHUE TNCaXapHUI0B

13 Jucaxapuapl: caxaposa,

7 MaJlbTO3a M JIAKTO3a.

Haxoxnenue B mpupoje u




MMPUMCHCHHUEC JUCaxapuJ10B

[Tonucaxapuael: cTpoeHue

13 MaKpOMOJIeKyJI, (pusnueckue u
8 XHMHUYECKHE CBOMCTBA,
IpUMEHEHNE
[Tomcaxapunabl: CTpOECHUE
13 MaKpOMOJIEKY, GU3NIECKUE U
9 XHMHYECKUE CBOMCTBA,
MPUMEHEHUE
[TpakTuueckas padora No
14 5"N3yueHue CBOWUCTB
0 YIJIEBOIOB Ha NMPUMeEpE
TJIFOKO3bI, CaXapo3bl U
Kpaxmasa"
14 [ToHsATHEOOUCKYCCTBEHHBIXBOJ
1 OKHax
Pemenue pacueTHbIX 3a7a4 Ha
14 OIpeEeNeHN e 101 BBIX0AA
2 MPOJYKTa PEAKIIUU OT
TEOPETUYECKUA BO3MOKHOT'O
Pewiennie pacueTHbIX 3a/1a4 HA
14 ONpeeNIeHUE J0JIM BbIX0OAa
3 MPOAYKTA PEAKIIHMH OT
TEOPETUYECKU BO3MOKHOTO
14 Cucrematu3anus 1 000011IeHNE
4 3HaHUM 10 pa3aeny
14 CucremaTtu3aius 1 00001IeHUE
5 3HaHUM MO pa3aeny




KonrtponpHas pabota o reme

24 "Kucnopoaconepxaiue
OpraHUYECKHEe COeTMHEeHU"
AmuHBL: Kiaccudukanus,

14 CTPOEHUE MOJIEKYJI, 001Iast

7 dbopmya, uzomepus,
HOMEHKJIaTypa U (PU3HUIECKUe
CBO¥ICTBa
AMUHBL: KJaccuukanus,

14 CTPOEHHE MOJIEKYJI, 001as

8 bopmyna, uzomepus,
HOMEHKJIaTypa U (pu3nvecKue
CBOMCTBa

14 XUMHUYECKHECBOMCTBaAIM (haTh

9 YECKUXaMHHOB

15 XuMHUUYECKHECBOMCTBaAIH (haTh

0 YeCKUXaMHUHOB

15 AHUIVH: CTpOCHUE aHUJIMHA,

1 0COOCHHOCTH XHMHYECKUX
CBOICTB aHUJIMHA

15 AHWINH: CTpOEHUE aHUJINHA,

5 0COOEHHOCTH XUMHUYECKHX
CBOWMCTB aHWJIMHA

15 CriocoObI OTYYSHHS U

3 MPUMEHEHUE aTu(PaTUICCKUX
aMHUHOB

15 AMHWHOKHCIIOTBI: HOMEHKJIATypa

4 U U30MepHs, GU3nYecKre




CBOMCTBA.
OTnenbHBICTIPEICTABUTEIH OL-
AMHUHOKHUCIIOT

AMHMHOKHCIIOTBI: HOMEHKJIATypa
U U30MepHsl, GU3nYecKre

15 .

5 CBOMCTBA.
OTaenbHBICTPEACTABUTEIH O
aMHUHOKHCJIOT
XuMHYECKHEe CBOMCTBA

15 aMHHOKHCIIOT, UX

6 OMOJIOrHYECKOE 3HAUCHHUE
aMuHOKHCIOT. CHHTE3 B
TUPOJIM3TIENTHIOB
XUMHUYECKHEe CBOMCTBA

15 AMHUHOKMCIIOT, UX

7 OMONOrMYEeCKOE 3HAUCHUE
aMuHOKHUCIIOT. CHHTE3 B
TUAPOJTU3IIETITHIOB

15 benku kak npupoaHbIe

8 MOJIMMEPBI; CTPYKTYPHI OEITKOB

15 .

9 XUMHUYECKHECBOI CTBA0EIKOB
AzoTtcoaepxaiue

16 TeTEPOIUKINYECKIE

0 coenuHeHnus. HykienHoBbie
KHCIIOTBI: COCTaB, CTPOCHUE U
Ouosioruyeckas poib

16 A3zoTconaepikaiime

1 reTEPOLMKIINYECKUE




coenuHeHnus. HykienHoBbie
KHCJIOTBL: COCTaB, CTPOEHUE U
Ouosoruyeckas polib

[TpaxkTueckas padota Ne 6.
Pemenne OKCIICPUMCEHTAJIBHBIX

16

) 3a7a4 [0 TEME
"AzoTconepxkaiiue
OpraHUYECcKUEe CoeMHeHus"
[TpakTueckas padota Ne 7.

16 Pemenue sxcrepuMeHTaIbHBIX

3 3aga4 o teMe "Pacno3naBanue
OpraHUYECKUX COCAUHEHUI"

16 O0600111eH1 € 3HAHNI 10 TEME

4 "AzoTcoaepiKaliue
OpraHUYECKHE COeTMHEHU"

16 O0001IEHN e 3HAHUM 10 TEME

5 "AzoTconepxkaiue
OpraHUYeCKUe COeTUHECHUS"

16 KonrtponeHas pabota o teme

6 "AzoTconepxaiue
OpraHUYECcKUEe coeIMHEeHus"
OCHOBHBIC IOHATHS XUMUHN

16 BBICOKOMOJIEKYJISIPHBIX

- COCIUHEHWI B METOMIBI UX
CHHTE3a —II0JIUMEPH3alus U
MOJIUKOHICH CaIlH s

16 [Tomumepsr. [1nactmaccsl.

8 Buasl momuMepoB U miiactMace




16

I[Tmactmaccel. YTunnuzanus u

9 nepepaboTKa MmiIacTuka 1
17 DacToOMepbl: HaTypaIbHbINA
0 CUHTETHYECKHE KayqyKH. 1
Pe3una
Bonokna: HaTypallbHBIE,
17 UCKYCCTBEHHBIE, 1
1 cuHTetnueckue. IlommMepst
CHENHUAILHOT O Ha3HAYCHUS
ITpakTuyeckast pabora Ne 8
17 Pemenue axcrepruMeHTaIbHbIX 1
2 3azad4 mmo reme "Pacno3HaBanue
IJIacTMacc U BOJIOKOH"
O600611eHNE U cUCcTeMaTH3aLUs
17 M3Y4EHHOr0 MaTepuasa o TeMe 1
3 "BbICOKOMOJIEKYISIpHBIE
COEIMHEHUS"
17 ['eHeTnuecKasiCBSI3bOpraHUYECK 1
4 UXCOETUHEHNH
17 O6o0mIeHne U cucTeMaTH3aUs 1
) BCEro U3y4E€HHOr0 MaTepuaa
OBIIEE KOJIMYECTBO YACOB 175

I10 ITPOT'PAMME




11 KUIACC

Ne KoaunuyecrBouacoB
HMaramzy | DaexkrpoHHblenugpoBbieodpa3o
n | Temaypoka Be Konrpoasusl | IIpakTH4yecku
YeHUs BaTeJIbHbIEPECYpPChI
/ ero | epaboTnbl epaéoThI
n
AtoMm. CocTaB aTOMHBIX S7€ED.

1 1 AP 1 04.09.20
XuMHuueckuil pieMeHT. M130Tonb! 93
AtoMm. CocTraB aTOMHBIX SII€ED.

2 : AP 1 04.09.20
XuMuuyeckuil rseMenT. M30Tombl 93
CTpoeHue 2IEKTPOHHBIX 000JI0UEK

3 P P 1 06.09.20
aTOMOB, KBAHTOBBIE YHClIa 93
Knaccudukanms xXuMnuueckux

4 Puicar 1 07.09.20
aIIeMeHTOB (S-, p-, d-, f-amemenTHI) 93
Pacnpenenedue 3J1EKTPOHOB 110

5 pedt P 1 07.09.20
ATOMHBIM OpOUTAJISAM 93
Pacpenenenue >JIEKTPOHOB 110

6 pea P 1 11.09.20
ATOMHBIM OPOUTAIIAM 93
DIEKTPOHHBIC KOH(DUTYpALIK aTOMOB

7 3JIEMEHTOB B OCHOBHOM U 1 11.09.20
BO30YX/IEHHOM COCTOSTHHH 23




OneKTpOHHbIE KOHPUTYpaLlUU ATOMOB

8 3JIEMEHTOB B OCHOBHOM U 13.09.20
BO30YXIEHHOM COCTOSTHUH 23
DIeKTPOHHBIEKOH (PUTYPALIUUAOHOB.

9 P Puryp 14.09.20
DJIEKTPOOTPHUIIATEITBHOCTh 23
DIEKTPOHHBIEKOH (PUTYPALITUAOHOB.

10 P Purypau 14.09.20
DNEeKTPOOTPULIATEILHOCTD 23
[Tepuonnueckuii 3aKoH U
[Teproguyeckas cucTeMa XUMUYECKHX

11 snementoB []. 1. MeneneeBa, CBSI3b C 18.09.20
COBPEMEHHOW TEOPHEH CTPOCHUS 23
aTOMOB
3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB
XAMHAYECKUX DJIEMEHTOB U 00pa3yeMbIX

12 pasy 18.09.20
WUMHU TPOCTHIX U CJIOKHBIX BEIIECTB 11O 93
TpyIIaM U Iepuoaam
CucreMatuzanus 1 00001eHre 3HaHUI

13 20.09.20
10 TEME

23
Pemenne 3aga4d mo Teme B popmare
14| A dop 21.09.20
23
Pemenwne 3amadu no teme B popmare
15 | o A $op 21.09.20
23
16 | KonrtponbHas pabota o treme "




Ilepunonnuecknii 3akoH u IICXD B cBere
Y4EeHHS O CTPOCHUHU aToma"

25.09.20
23

AHanM3pe3yabTaTOBKOHTPOIbHONPAOOT

17 25.09.20

Bl
23
Xumuueckast cBs3b. MlonHas

18 27.09.20

XUMHYECKAsI CBI3b

23
Buapsr xuMmmaeckoil ¢BsI3u. MeXaHnu3MbI
00pa3oBaHus KOBAJEHTHOHN CBSA3H.

19 P 28.09.20
BonoponnasicBsszb. 93
MexMOJeKy I pHbIEB3aUMO/1CH CTBHUS
Buner xumudeckoit ¢Ba3u. MexaHu3MEBI
00pa3oBaHuUs KOBAJIEHTHON CBA3U.

20 P 28.09.20
BonoponHascssss. 23
MexMoIIeKy s pHBIEB3aUMO/ICH CTBUS
BaneHTHOCTH U BaJ€EHTHBIE
BO3MOXHOCTH aTOMOB. CBS3b

21 . 02.10.20
AIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX 93
F€OMETPUUECKUM CTPOCHUEM
BaneHTHOCTH 1 BaJE€HTHEIE
BO3MOXKHOCTH aTOMOB. CBS13b

22 N 02.10.20
AIIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX 93
TEOMETPUYECKUM CTPOCHHEM
IIpencraBieHusT 0 KOMILJIEKCHBIX

23| P 04.10.20
COCIMHEHUSX: COCTaB U HOMEHKJIATypa 93

24 [IpencraBieHust 0 KOMILIEKCHBIX




COCAMHCHHUAX: COCTaB U HOMCHKJIaTypa

05.10.20
23

BemectBa MOJIEKYJISIPHOTO 1
HEMOJIEKYJIIPHOro cTpoeHus. THmsl

25 . 05.10.20
KPUCTAJUTMYECKUX PEIICTOK U CBOMCTBA 93
BEILECTB
[ToHsITHE O AMCIIEPCHBIX CHCTEMAX.

26 [IpencraBienne 0 KOIOMAHBIX 09.10.20
pacTBopax 23
HcTrHHBIE pacTBOPHI: HACHIIIIEHHBIC U

27 | HeHaCHIIIEHHBIE, PACTBOPHUMOCTb. 09.10.20
Kpucramioruaparb 23

98 CriocoOBIBBIPAK CHUSKOHIICHTPAITUHPAC 11.10.20
TBOPOB 93
Pemrenre 3a1a4 ¢ UCIOIb30BaHUEM

29 HOHSITI/II\/JI""MaCCOBaH I OJIS o 12.10.20
pacTBOpPEHHOTO BeriecTBa", "MoIIpHAs 23
KOHIIEHTparus"

Pemrenre 3a1a4 ¢ UCIIOIb30BAHUEM

30 HOHHTI/II\/JI""MaCCOBaH OIS o 12 10.20
pacTBOpEHHOTO BemiecTBa", "MoIsIpHAs 93
KOHLIEHTpaus"

31 Knaccudukanus 1 HOMEHKIaTypa 16.10.20
HEOPraHWYECKUX BEIICCTB 93

39 Knaccudukarus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB 16.10.20




23

Cucrematusanusa 1 00001IEHNE 3HAHUT

33 18.10.20
o TeMe 93
KonTtponsnas pabora mno

34 Teme"CTpOoeHHE BEIIECTBA. 19.10.20
Mmuoroo0pazueserniecTs" 23

35 AHanu3pe3yabTaTOBKOHTPOJIbHONPAOOT 19.10.20
Bl 93
Knaccudukanuss XAMUIECKUX PEAKITUIT
B HEOPraHNYECKOM U OPraHu4eCKOU

3p | XUMUH. 3aKOH COXpaHEHHS MaCChI 93.10.20
BEIICCTB; 3aKOH COXPAHCHHUS U 23
MPEBPAIICHUS SHEPTUU TTPU
XUMHYCCKUX PEAKIUIX
Knaccuukanus XHMHUYIECKUX peaKIuit
B HEOPraHUYECKOW U OPraHUYECKOU

g7 | XUMAH. 3aKOH COXpPaHEHHS MaCChI 93.10.20
BEIIECTB; 3aKOH COXPaHEHHS U 93
MpPEBpAIleHUs SHEPTUU IPU
XUMHUYECKUX PEAKIUAX

38 | Pemennesanau 25.10.20

23
TennoBbie 3G HEKThI XUMUYECKUX

39 | peaknwuii. TepMOXHMHYECKUE 26.10.20

ypaBHEHUS 23




TenoBble AP (HEKTH XUMUUECKUX

40 | peakiuii. TepMoxumMudecKue 26.10.20
ypaBHEHUS 23
BrIancneHus mo ypaBHEHHSIM

41 | XUMHYECKHX peaklui u 06.11.20
TEPMOXUMUYECKUM YPaBHEHUSAM 23
Brrancnenus o ypaBHEeHHSIM

42 | XUMHYECKUX PEaKUui U 06.11.20
TEPMOXUMUYECKUM ypaBHEHUSIM 23

43 Pemenunesanau 08.11.20

23
CKOpOCTh XMMHYECKOU peaKIuy, e€

44 3aBUCUMOCTD OT PA3JIMYHBIX (PaKTOPOB. 09.11.20
Karamu3 n katanm3aTopbl 23
CKOpOCTh XUMHUYECKOU peaKIinu, eé

45 | 3aBHUCHUMOCTH OT PAa3JTUYHBIX (PAKTOPOB. 09.11.20
Karanu3 n katanu3aTopsl 23

46 ['oMoreHHbI€ U TeTePOreHHbIEPEaKIINH 13.11.20

23
[TpakTunueckas padora Ne 1 mo Teme

47 "BrnusiHre pa3myHbIX (PaKTOPOB Ha 13.11.20
CKOPOCTh XUMHUYECKOH peakiuu" 23

48 OO6paTiMble 1 HEOOPAaTUMbIE PEAKIIHH. 15.11.20
XHUMHUYECKOE paBHOBECHE 23

49 | Bremonnenue 3ananuii B popmare EI'D




Ha CKOPOCTh U 00paTUMOCTh 16.11.20
XUMHYECKUX PEaKIIHM 23
Brimonnenue 3ampannii B popmare EI'D

50 | Ha cKOpOCTh U OOPATUMOCTH 16.11.20
XUMHMYECKUX peaKuit 23
[TpakTiueckas pabora Ne 2 o reme

51 | "BausHue paznuuHBIX (aKTOPOB HA 20.11.20
MI0JI0’KEHUE XUMUYECKOr0 paBHOBECHS" 23
DNEeKTPOIUTUYECKAS TUCCOIIHAIIHSL.

52 | CubHBbIC U clTa0ObIC AJIEKTPOJIUTHI. 20.11.20
Crenespaucconuanuu 23
HonHoe nmpoussenenue Boabsl. Cpena

53 | BOIHBIX PaCTBOPOB. 22.11.20
Bonopoansriinokazatens (pH) pactBopa 23
IM'uaponus comeii. Peakuuu,

54 | mpoTekaronue B pacTBOpax 23.11.20
SJICKTPOIUTOB 23
I'maponms comeii. Peaknuy,

55 | MpOTEeKarle B pacTBOPax 23.11.20
DJICKTPOJIUTOB 23
[TpakTuueckas padora Ne 3 mo Teme

56 "XUMHUYECKHE PEeaKIIMK B PACTBOpax 27.11.20
AIEKTPOIUTOB" 23

57 | PeakuunnoHHOrooOMeHa 27.11.20

23

58 OKHCIUTETFHO-BOCCTAHOBUTEIIHHBIC

peakiuu. BaxkHeilmme OKUCIUTENN U 29.11.20




BOCCTaHOBUTCIIN

23

OKMCIINTENBbHO-BOCCTAHOBUTEIILHEIC

59 | peaknuu. Baxxneime oKUCTUTENN U 30.11.20
BOCCTAaHOBUTEIIN 23
OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIE

60 peakiuu. BaxkHelme oKUCIUTENN U 30.11.20
BOCCTAaHOBUTEIN 23

61 MeTo 371eKTPOHHOTO (3JIEKTOHHO- 04.12.20
HMOHHOT0) OayaHca

23

62 MeToz 37eKTpOHHOTO (3JIEKTOHHO- 04.12.20

MOHHOT0) OajaHca
23

63 MeTo 37eKTPOHHOrO (3JIEKTOHHO- 06.12.20

MOHHOT0) OanaHca
23

64 DNEKTPOIN3 PACTBOPOB M PACILIaBOB 07.12.20
BEILIECTB 93

65 DJIEKTPOIINU3 PAaCTBOPOB M PACILIaBOB 07.12.20
BEILECTB

B 23

66 | PemennesanaupazIMIHBIXTHIIOB 11.12.20
23

67 Pemienne3anaupazinuHBIXTUTIOB 11.12.20

23




Cucrematusanusg 1 00001IEHIE 3HAHUT

68 \ Y 13.12.20
1o TeMe "XUMHUYECKUE PeaKIuu 93

69 Brimonnenue 3aganuit B popmate EI'D 14.12.20
1o teme "XumMuyeckue peakuun" 5 3' '

70 Brmonnenue 3aganuii B popmate EI'D 14.12.20
1o Teme "XuMudeckne peakuun" 5 3' '

71 KonTponsHas padora mmo reme 18.12.20
"XumMHu4ecKHre peakun' o

23

Ananu3pe3ynbTaToBKOHTPOILHOHPadOoT

72 pesy P P 18.12.20
bl

23

ITonoxenne HEMETAILIOB B
Ileproanyeckoi cucTeMe XUMHYECKUX

73 anementoB /. 1. MeHneneeBa u 25.12.20
0COOEHHOCTH CTPOCHHS UX aTOMOB. 23
DHu3nyecKreCBONCTBAHEM ETAIIIIOB
ITonoxenne HEMETAIIJIOB B
[leproauyeckoit cucreMe XUMUYECKUX

74 anementoB /. . MenneneeBa u 25.12.20
0COOEHHOCTH CTPOCHHS UX aTOMOB. 23
du3nyecknecBoicTBaHEMETAIIIIOB
Amnorpomnus HeMeTaJuIoB (Ha IpuMepe

75 P (2 punep 20.12.20

KHUCIIOpoAa, cepbl, ocdopa u yriaepoaa)

23




OO0MMEXUMHUYECKIECBOH CTBAHEMETAIIIIO

76 21.12.20
? 23

77 OO0nIMeXUMHYIECKH €CBOM CTBAHEMETAIIIIO 91.12.20
s 23

78 Bonopon: Honyqi:HHe, ¢duznyeckue u 9512 20
XUMHYECKUE CBOWCTBA. [ HIpHIbI 93

79 Bonopon: nonyquHe, (busnueckue u 95 .12 20
XHUMHYECKUEe CBOMCTBA. [ mapuapl 93
["anoreHsl: HaXOXKJICHUE B TIPUPOJIEL,

80 | cmocoOs! momyueHus1, GU3NUECKHUE U 27.12.20
XMMHUYECKHE CBOWCTBA 23
["ayoreHbl: HaXOXKCHUE B IPUPOJIE,

81 | cmocoObl momyueHus, Gpu3nIecKue u 28.12.20
XMMHUYECKUE CBOWCTBA 23
I'aorenoBogoponasl. Baxuenmue

82 | kmcnopoaconepKamme CoeTHHEHUS 28.12.20
rajoreHoB 23
JlaGopaTopHbI€ ¥ IPOMBIIILJICHHBIC

83 CIOCOOBI MOJTy4YEHHUS TaJIOTeHOB.

[TpMeHeHue TaJIoreHOB U UX

COeIMHEHUN

[Tpaktuueckast pabora Ne 4. Pemenue
84 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME

"T"anorednr"”




Kucnopon: maboparopusie u
IMPOMBIITJICHHBIC CIIOCOOBI MMOJIy4CHUA,

85 ¢bu3nUecKue U XMMHUYECKHE CBOHCTBA.
O30H. [IpuMeHeHneKucIOpoaa U 030Ha
Kucnopon: maboparopusie u

gg | TPOMBIILICHHbIE CIIOCOOBI MOTyYCHUS,
(du3nUecKue U XUMUYECKAE CBOMCTBA.
O3oH. [IpuMeHeHnekrcnopoia 1 030Ha

87 | Okxcuasl U MEPOKCUIBI

88 | PemennesanaupazInIHBIXTUIIOB

89 | Pemenne3anaypazIMIHBIXTHIIOB
Cepa: HaxOXAEHHE B IPUPOJIE, COCOOBI

90 | mnonydeHus, PU3NYECKUE U XUMUICCKUE
CBOMCTBa

91 | CepoBomopon, CyabhuIbI
Kucnoponcoaepxaiiye coequHeHUs

92 | cepsl. OcOOEHHOCTH CBOMCTB CepHON
KHCIIOTBI
Kucnoponconepxarniie coeJHHEHUS

93 | cepsl. OcOOEHHOCTH CBOMCTB CEpHOU
KHCIIOTBI
[Tpaktnueckas padora Ne 5. Pemenue

94 | »sKkcnepUMEHTaJbHBIX 33/1a4 0 TEMe
"Cepa u e€ coenuHeHus"

A30T: HaXOXXJEHHE B TIPHPOJIE, CIIOCOOBI

95 | mnomyueHus, GpU3NYECKUE U XUMHYECKHE
CBOICTBAa. AMMHAK, HUTPUJIBI

96 | A30T: HaXOXJAEHHUE B IPUPOJIE, CIIOCOOBI




noJIy4eHusl, GU3NIECKHE U XUMUYECKHUE
CBOMCTBa. AMMHaK, HUTPUJIbI

Kucnoponconepxaiue coenuHeHus

97 | a3ora. OcoOEHHOCTH CBOICTB a30THOI
KHCITOTBI
Kucnoponconepxaiye coeTuHeHUS
98 | aszora. OcoOEHHOCTH CBOWCTB a30THOU
KHCJTOTBI
99 [TpumMeHeHue a30Ta U €ro COeAUHEHUH.
A30THBICY10OpEHUS
®dochop: HaXOXKIEHUE B IPUPOJIE,
10 | cnocoOsl momy4eHus1, PU3NIECKHE U
0 XUMHUEcKue cBoiicTBa. Pocdupl u
dochun
®dochop: HaXOKIEHUE B IPUPO]IE,
10 | cnocoOsl momy4eHus, pU3NIECKUE U
1 XHMHYECKHEe cBOMcTBA. Dochuanl U
bochun
10 | Oxcuast pocdopa, pochopconepxaniue
2 kucnotel. Conu pochopHOM KUCIOTHI
10 | Oxkcuasl hochopa, pochopconepxariue
3 KucaoThl. Comu hochOpHOI KUCIOTHI
10 | IIpumenenwue pocdopa u ero
4 coeauHeHui. @ochopHbiey100peHUs
10 [TpakTuueckas pabota Ne 6. Perienue
5 OKCIEPUMEHTANBHBIX 33/1a4 110 TeMe
"A30T 1 hocdop u ux coequHEHU"
10 | VYrnepon: HaXOXJIEHUE B IPUPOJIE,




aJUTOTPOITHBIE MOIU(DUKAIINN;
dusnUecKre 1 XMMUYECKUE CBOWCTBA,

NpUMEHEHUE

10 Oxkcun yraepona(ll), oxcun

- yraepona(lV), yronpnas kuciora u eé
COJIH

10 Oxkcun yraepona(ll), oxeun

8 yraepona(lV), yronpHas kuciora u €€
COJI

10

9 Pemennesanaupa3mmuHBIXTUTIOB

11 Kpemnuii: HaxX0xaeHHUE B TPUPOLE,

0 CHocoObI MOoTy4YeHus, pusnueckue u
XMMHYECKUE CBOWCTBA

11 | Oxkcua kpemuus(l1V), kpemHueBas

1 KHCIIOTa, CUIMKATHI

11 IIpumeHenne KpeEMHHUS U €ro

) coeauHeHui. CTekIo, ero noiyueHue,
BH/JIbI CTEKJIA

11

3 Perennesanaupa3mmuHBIXTUTIOB

11 CucremaTn3anus 1 00001IeHIE 3HAHUMA

4 no reme "Hemeramnbr"

11 | KoHutposbHas paboTa 1mo Teme

5} "Hemerannbr"

11 | AHanu3 pe3yJbTaTOB KOHTPOJILHON

6 paboTHI, KOPPEKIUS OIIUOOK

11 [Tonoxxenue MeTaysioB B




[lepuoanyeckoi cucTeMe XUMHYECKUX
DJIEMECHTOB.

OCO00EHHOCTH CTPOCHHSIAIIEKTPOHHBIX00
OJIOYEKAaTOMOBMCETAJIJIOB

O6mme pusnyeckne cBONWCTBA

;1 MeTauioB. [Ipumenenne metamios B
OBITY M TEXHHUKE

11

9 CnnaseiMeraioB. Koppo3usMeramios

12

0 Pemennesanaupa3imuHbIXTUIIOB

12 DIIEKTPOXUMHYECKHUM Pl HAIIPSKEHUI

1 MetayiioB. O61ue crocoObl MOTy4eHUs
METaJIOB
OO6mmas xapakTepructuka Metamion |A-
rpynisl [lepruoguyeckoil cucTeMsl

12 XUMUYECKHUX 3JIEMEHTOB. Hatpuii u

2 KaJIMii: monydyenue, Gu3NYecKue u
XMMHYECKHE CBOWCTBA, TPUMEHEHUE
IIPOCTBIX BEILECTB U UX COCAUHEHUN
O61mas xapakTeprucrtuka Metauios |A-
rpynnsl [leppoanaeckoit cucTeMbl

12 XUMHUYECKUX 3JIEMEHTOB. Hatpuit u

3 KaJMi: ToTydeHune, Gu3ndeckue u
XMMHYECKUE CBOWCTBA, IPUMEHEHUE
IPOCTHIX BEILIECTB U UX COETUHEHUM

12 O6mas xapaktepuctuka Metamion |1A-

4 rpynisl [lepruoguyeckoil cucTeMsl

XUMHUUYECKUX DJIEMEHTOB. Maruumi nu




KaJIbIIUIL: MoTy4yeHue, (pu3nyecKkue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE
IIPOCTBIX BEILECTB U UX COCTMHEHUU

O6mas xapaktepuctika metainios |1A-
rpynmnsl [leproauueckoit cucTeMsl

12 XUMHUUYECKUX 3JIEMEHTOB. Maruuii u

5 KaJIBIIAN: TTOTy4eHue, GU3NIeCcKue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHUE
MPOCTHIX BEIIECTB M UX COCTUHEHHM

12 | JKéctkocTh BOABI U CIOCOOBI €&

6 yCTpaHEHUS

12 | AmoMuHHE: odydeHue, pu3udeckue u

7 XUMHUYECKUE CBOWCTBA, TPUMEHEHUE
AMdoTepHbIe CBOWMCTBA OKCHAA U

12 TUJIPOKCUJIA aTTFOMUHUS,

8 TUIPOKCOKOMIIJIEKCHI aJTFOMUHMS, X
MIPUMEHCHUE

12 CBUHEI ¥ 0JIOBO: MOJyYEHHUE,

9 busznuecKkre 1 XMMUYECKUE CBOWCTBA,
pUMEHEHUEe

13

0 Periennesanavupa3mmaHBIX TUTIOB

13 [TpakTuueckas pabora Ne 7. Pemenue

1 OKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe
"MeTaJlibl TJIaBHBIX TOATPYII"

13 OO0m1ast XxapakTepuCTHKa METAJIJIOB

5 no6ouHsIX noarpyn (b-rpymm)

[lepuoanyeckoi CUCTEMbI XUMUYECKUX




OJIEMCHTOB

OO01mas xapakTeprucTUKa METaJIOB

13 | mnob6ounsix noarpymnm (b-rpymm)

3 [Teproguyeckoit CHCTEMBbI XUMUY ECKIX
3JIEMEHTOB

13 Dduznyueckue U XUMHUIESCKHE CBOMCTBA

4 XpOMa M €ro COCAUHEHUM, UX
MPUMEHEHUE
CoenuHeHus: Xxpoma. 3aBUCUMOCTh

13 KUCJIOTHO-OCHOBHBIX M OKUCIIMTEIBLHO-

5 BOCCTaHOBUTEIILHBIX CBOMCTB OT
CTENEeHU OKHCJICHHUS MeTajlja

13 Baxneiimme coeguHeHsl MapraHia.

5 Ilepmanranat kanusi, ero
OKHCIINTCIIFHEIE CBOMCTBA

13 OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC

7 PEAKIUU C y4aCTUEM COEAMHEHUN
MapraHia

13 duznyueckue U XUMUIECKHE CBOMCTBA

8 JKenes3a u ero coequHenui. [lonyyenune
Y IPUMEHEHHE CIUIaBOB XKeJe3a

13 du3nyeckrue U XUMUYSCKHUE CBOMCTBA

9 M€Y U €€ COeTMHEHUM, UX TPUMEHECHHUE
dusnyueckue U XUMHICCKHE CBOMCTBA

14 IIMHKA U €r0 COSANHEHNH, NX

0 IIPUMEHEHUE.
' IpOKCOKOMILIEKCHIITTHKA

14 [TpakTuueckas padota Ne 8. Perienue




AKCIEPUMEHTAJBHBIX 33/1a4 10 TEME
"Mertasibl moOOYHBIX moarpymmn"

;4 Pemrennesanaupa3 mmaHBIX THIIOB

14

3 Pemennesanaupa3mmaHbIX THIIOB

14 O6o0061eHue 1 cucTeMaTH3aus

4 M3y4YEHHOr0 Matepuana o Teme
"Meranibr"

14 | KourtponbHas paboTta 1o Teme

5 "Meramibr"

14 | AmHamu3 pe3yJbTaTOB KOHTPOJILHOM

6 paboThI, KOPPEKIIHS OMUOOK

14 I'eneTnyeckas cBsI3b MEXKIY KiaccamMu

7 HEOPraHMYECKHX COCANHEHHUN

14 I'eneTnueckas cBs3b MEXIY KlaccamMHu

8 HEOPraHUYECKUX COEMHEHUN

14 | CpaBHeHHE CBONCTB HEOPraHUYECCKUX U

9 OpPraHUYECKUX COCIMHCHUMN

15 | CpaBHeHHE CBOICTB HEOPraHUYECKUX U

0 OpPraHUYECKUX COEIUHEHUN

15 | Pacuersl N0 XMUMHUYECKUM QOpMYJIaM U

1 YPaBHEHMAM pEaKLUN

15 Pacuersl o xumuueckuMm hopmyiiam u

2 YpaBHEHHSAM PEaKIui

15 Ponp xumunm B obecriedeHun

3 YCTOWUYHBOI'O pa3BUTHS YEJIOBEUECTBA.

ITousatue o HAaY4YHBIX ME€TOAaX




HUCCICA0BaHUA BCIICCTB

Hayunble npruHUUIIBI OpraHu3anuu

15 | XUMHUYECKOro MpOU3BOJICTBA.

4 [TpombILIEHHBIE CIIOCOOBI MOTYYEHUS
Ba)KHEUIIINX BEIIECCTB

15 XHUMHUYECKOE 3arpsi3HEHUE

5 OKpY’KAIOIIEH CPEIbl U €ro
MOCJIEICTBUS

15 XUMHYECKOe 3arpsi3sHEeHe

5 OKpY’KaroIIel cpeasl U ero
MOCTIEICTBUS

15 | Xumus u 310pOBbE UETIOBEKA.

7 JlexapcTBEHHBIE CpeacTBa

15 XuMus muiny. Poies XumMuu B

8 o0ecreueHn  MUIIeBOi 0e30MacHOCTH

15 | Kocmernueckue u napproMepHbie

9 cpenctBa. beiToBast xumus

16 XuMHs B CTPOUTENBCTBE. BaxkHenmue

0 CTPOUTENbHBIE U KOHCTPYKIIUOHHBIE
MaTepuaibl

16 XUMUS B CENBCKOM XO3SIICTBE.

1 Oprannydeckne U MUHEPAITbHBIE
ynoopenus

16 CucreMatuzanus 1 0000IeHIE 3HAHUM

2 1o TeMe

16

3 Pemenue 3amau B popmate EI'D

16 | Pemenue 3aga4 B hopmate EI'D




26 Pemenue 3amau B popmate EI'D

16

5 Pemenue 3anau B popmarte EI'D

16

- KonrtponsHas pabora B popmare EI'D

16 | Amnanu3 pe3yibTaTOB KOHTPOJIHHOM

8 paboOThI, KOPPEKIHS OIHUOOK

16 O06o061enue 1 cucTeMaTH3aus 3HaHu|

9 10 KypCy OPraHMYeCcKON U
HEOPraHWYECKON XUMHUU

17 O0600611eHue 1 cucTeMaTH3alus 3HaHul

0 10 KypCy OPraHM4YeCKON 1
HEOPraHM4YeCKON XUMUH

17 O06o01eHue 1 cucTeMaTH3aIus 3HaHUH

1 10 KypCy OPraHMYECKOU U
HEOPraHM4YECKON XUMHUH

17 O06o0mIeHre ¥ cCUCTeMaTH3alHsI 3HAHUIA

5 10 KypCy OPraHM4YECKOU U
HEOPraHM4YECKOM XUMHUH

17 O06o061eHue u cucTeMaTH3aus 3HaHUH

3 10 KypCy OPraHMYeCcKON U
HEOPraHWYECKON XUMUHU

17 O060061eHue U cucTeMaTH3alus 3HaHU|

4 10 KypCy OpraHM4YeCcKON 1
HEOPraHMYeCKON XUMUH

17 PesepBHOEBpeMs




5

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

17







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

» Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., JIlyaun B.B.;
noa penakiueit Jlynuna B.B., O01iecTBo ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
«IPOD®AY; AxunonepHoe oduiectBo «M3narenbctBo «IIpocBenienne»

» Xumus, 11 xmace/ T'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., JIEBkuH

A.H., Akunonepnoe oo6mectBo «M3narensctBo «lIpocsemnienuey

METOINUYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET






