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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K PE3ylbTaTaM OCBOCHMS
dbenepanbHOI 00pa3zoBaTENbHON TpOrpaMMbl cpeaHero obiiero oopazoBanusi(DOOII
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit ~ Depaeparuu,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHS HAa YpPOBHE YIIyONEHHOTO HW3Y4YEHHUS 3aHMMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO JUIs
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLMYME, a TAKXKe IS
OPOJOJKEHUST OOy4eHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLHUIUINH.

B mporpamMmme 1o XuMHM Ha3Hau€HUE NpeaAMETa «XHUMHS» IOIydaeT
NoJpoOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CIICIYIOIIHUE BBIIOJHSEMbBIE IPOTrpaMMON IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkaHWH, oOIel crpaTeruu
o0yuyeHus, BOCIIUTAHUS U PAa3BUTHUS O0YUaIOIINXCS CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEePUCTUK; MOAXOJ0B K (OPMHUPOBAHHUIO COJEPIKATEIBHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKCHUN OOydarommuxcsi B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE NPEIMETHOE COJEp)KaHue, 00s3aTeNIbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHbIX Hpoduiield, npeaycMaTpuBaeT



pacrpesielieHue U CTPYKTYpUPOBaHUE €ro IO KjaccaM, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pachpeeieHue yueOHOr0 BpEMEHH, PEKOMEH1yEMOTO JIJIs
W3YUYCHUSI OTJIETbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JCHUCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBaHusl. 3a npeiesiaMi yCTAaHOBJICHHOHM IMTPOTrpaMMOid IO XMMUU 00513aTeIbHON
(MHBapHaHTHOW) COCTAaBISIONIEH coJiepKaHUsl y4eOHOro mnpeaMera «XHUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBHM ¢ KoHUeNTyalbHbIMH ToJoxkeHussMu DPIroC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOrO YpOBHEH B cHUCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MTOCJICTYIOUTUM TAINlOM MOTYYEHUsI XUMHUYECKOro 00pa3oBaHuUs
B paMKaxX M3Y4YCHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHUsl.
B aroli cBs13u n3ydenue npeamera « XMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclipeHre © YIUIyOJICHHE TEOPETUYECKONM U MPAKTUYECKON MOATOTOBKHU
oOy4Jarommxcs, BHIOPABIINX OMPEACIEHHBIA PO 00ydeHus:, B TOM YHUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XMUMHUYECKOro 0Opa3oBaHHS B
opraHmu3anusax MnpopecCHoHAIBHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B cCBeTe
tpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3yjibTaTaM OCBOEHUsS (eepaibHON
o0pa3oBaTeILHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUs N3yUCHUE TIPEIMETa
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HUX OONICHMHTEIUICKTYAIbHBIX
YMEHUM, YMEHHUI palMoHaIM3alii y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SBIIIOTCS  YTIIyOJNI€HHBIE Kypchl — «Opranudeckas xumus» U «OOmas wu
HeopraHuveckas Xumusi». [Ipu ompeneneHun MoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoOBy coaepkaHus KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpraHWYECKass XHMHs» COCTaBIIICT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHUW TIOJTydaeT OmpeeaEHHOE TEOPETUUYECKOE JOTOJHEHHUE, IO03BOJISIOINICE
OCO3HAHHO OCBOMThH CYIIIECTBEHHO OOJBIINN 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOJI€HHOM YpPOBHE HM3Yy4YeHHUs MpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYMUTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
UX COEJIMHECHUI Ha OCHOBE PAaCUIMPEHUS U YIIIYOJICHUS TTPEACTaBICHUM O CTPOCHUHU
BEIICCTBA, XHMHYECKOW CBS3M U 3aKOHOMEPHOCTSX MPOTCKAHUS pPEaKIui,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XMUMHYCCKOW KMHETHKHW M TEPMOJMHAMHKH.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0A3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKM 3pEHHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pYIIECHUH, @ TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3ydeHHe THUIIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM  TpEACTaBICHUN 00 JIEKTPOXUMHUYECKHUX IIpoleccax M
AJIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BeleCTB. B Kypce opraHndeckoil XuMuu mpu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaemsieTcsi 0co0oe
BHUMaHHUE BOMPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PeaKIlHii.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKAHKE KYpPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPEAeTIEHHOT0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIUSHUE CMEXKHBIC NpeAMEThl. Tak, HampuMmep, B COJCPKaHHUH
mpeaMeTa Ui KJIAacCOB XUMUKO-(pu3ndeckoro npodusis 60bI10€ 3HaYeHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera
B JIAHHOM CJIy4ae akIeHT OyJeT cAellaH Ha OOIIHOCTh METOJ0B TO3HAHWS,
OOITHOCTH 3aKOHOB U TEOPHI B XUMHUH U B (PU3HKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonexynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, DJICKTPOJIN3a, MPEJACTABICHUS O CTPOCHHUH BEIIECTB U JPYTOE.

B TO0 e Bpems B coaepKaHMHM TpeAMeTa IS KJIAaCCOB XHUMHUKO-
Oouosiornueckoro npodusis OOAbIINN yAENbHBIM BeC OyAeT MMETh OpraHuYecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHST, K TMPHUMEPY, TaKUE CTPYKTYPHBIE KOMIIOHEHTHI, KakK
JUTUJBI, O€IKU, YTJIEBObl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00IlleHaYYHBIX METO/IOB MTO3HAHMS U OMBITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBA3SX C Yy4eOHBIMH TIpPEAMETaMU, BXOJSIIIMMH B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HayuHble MpeaMeThl», «MaremaTuka u
uHdopMmatuka» 1 «Pycckuii sI3bIK U TUTEpPATYpay.

[Tpu u3ydyenuun yueoHoro npeamMera « XuMush Ha yriayOoJEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJIHETo 00111ero oopa3oBanus (Ha 6a30BOM ypOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYUMOCTH SBIAETCS (OPMHUPOBAHHUE OCHOB HAYKH
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIEITSIIbHOCTH
YeJI0BEKa M OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3aj1aun Ha
yrayoJIEHHOM YpOBHE H3YUCHHS MpEIMETa MperoaracT pealu3aiuio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mNpeACTaBIEHUN: O MaTepUaIbHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTUS  YEJOBEYECTBA: B  PEIICHHMH  TpoOsieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMHUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pPEHUSI M OOIICH KyJIbTypbl YelOBEKa, a TaKKe JKOJIOTUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TEOPUHW XUMHHM, COBPEMEHHBIX IIPEICTABICHUNU O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX  H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAaX, 00 00IIKX
Hay4YHbIX IPUHIMIAX XUMHYECKOTO ITPOU3BOJICTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MIOHWMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIMX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO pEIIeHUs: MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIIEHKH C MO3UIIMI HKOJIOTHUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;

e yIIyOJICHUE NMPEICTABICHUIN O HAYUYHBIX METO/IaX MTO3HAHUS, HEOOXOUMBIX
Ui TIPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOLIUX MECTO B TMPHUPOIE, B
MPAKTUYECKOU JCSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu mepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
(GyHKIHMI 11EJIOCTHOW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU W3YUYEHUH
npeamMera «XuUMHs» Ha  yrAayOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCIHUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUM TIPUPOIHI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAllMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHue yMeHUW U HABBIKOB Pa3yMHOI'0 TPUPOONOIb30BaHMUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpbI, IPHOOPETEHHUE OMBITA OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKOU IEATEIbHOCTH.

OO61iee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMUU Ha YTITyOJIeHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kitacce — 102 yaca (3 yaca B HEJIENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

[Ipenmer u 3HaUeHUE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpPOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE M BO30YXIAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKkuenTtopHslil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaNei, G- U T-CBSA3M.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. WM3omepusa. Buael u3omepun: CTpPyKTypHasi, NIPOCTPAHCTBECHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dynkimonanbHo rpymme. ['omonorus. ['omonoruueckue psaapl. CucreMaTnyeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl H3yYEHHs] BEHIECTB M HUX MPEBPAILICHUIN:
03HAKOMJICHHE C 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHI MO MPEBPALICHUIO OPTraHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
o0yrnMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJETCH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKME CBOMCTBA aJIKAHOB: PEAKUHUHU 3aMEILICHUs, H30MEpHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTMAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
[UKJIOATIKAHOB.

Ankensl. ['omosoruyeckuil psii ajnkeHoB, o6O1ias (opmylia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-TUOPUIM3aLIUs
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3uM. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Gusnyueckue CBOMCTBA aJKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBS3H,
noyimMmepu3anuu u okucienus. [Ipasmino MapkoBHrkoBa. KaduecTBeHHbBIE peakiiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarnusie). OCOOEHHOCTH IJIEKTPOHHOTO CTPOCHUS M XMMHYECKUX CBOMCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsyKEHHBIX
nueHoB. CriocoObl MOTyUYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI AJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHNUS, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHUCJIEHUS. KUCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30ila. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE HAa TMpUMEpPEe AaIKUIBHBIX PagUKaoB, KapOOKCHUIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsaHBIC Ta3bl. HeTh 1 €€ mpoucxoxaeHue.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY pa3IMYHBIMU KJIaCCaMU yTIIE€BOJOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTajJOT€HAIIKAHOB C MAarHueM U LIMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3yuyeHrue (PU3NUYECKUX CBOWCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHAYHBIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapyXeHUE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyUYCHHUE ITUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIaCTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJiOreHIPOU3BOIHBIX YTIEBOAOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoIOpOIHBIE CBSI3M MEXIAYy MOJIEKYJIaMH CIHPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M denoBeka. CrmocoObl TOMydYeHWs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOMCTBA: peaKIMU 3aMEIEHU S, B3aUMO/IEICTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(huIsHOTo 3amenieHus. [lefictBrue Ha
opraHu3M yenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJNEKYIbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTMHEHNS — abACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBA alIbJIETUIOB U KETOHOB: PEAKLIMU MTPUCOCTUHEHUS.
OkucieHue anbJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusndeckre CBOMCTRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHSATHE O NPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJbMHUTHHOBAs, OJICMHOBAs, JUHO/E6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakrepuctuka yriaeBoaoB. Kinaccudukamnus yrieBoaoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CIIUPTOBBIX U AJIbJIETUIHOU
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoje u nmpuMmeHenue. [lonucaxapuapl: kpaxman,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: THAPOJIN3, ModydyeHue 3(UpoB 1eitoio3bl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATUJIIOBOI'O CIIMPTA B AJbJIETUJ HA PACKAJIEHHOM MENHOW MIPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius rnunepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 10Ko3sl ¢ Tuapokcuaom meau(ll), B3aumoneicTBre kpaxmana ¢ HOAO0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o TemamM «Crnuptel U (EHOJBDY,
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A30Tcojep:Kanue opraHndecKkue coeInHeHu .

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anu(aTHYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psaa. CTpoeHUE aHWIIMHA.
B3aumHoe BiusHHME Tpynnm aTtoMoB B Mojekyle aHwinHa. OcoOeHHoCcTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHbIE TPEICTABUTENH Ol
AMUHOKHUCJIOT: TJWUWH, alaHuH. @Ou3Wyeckue CBOMCTBA  aMHUHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBOopeHHe OEJIKOB B BOJIE, JCHATypamusi OCIKOB MpPU HAarpeBaHUM, IBETHHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COEMHECHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUIPOINMICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUCHMsI BEIIECTB M WX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpMyNbl OpPraHMYECKOTO COCIMHEHHUS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIMX B €70 COCTaB, HAXO0XKISHUE MOJICKYJISIPHOM
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (POpMyYIbl OpraHMYecKOro BelIecTBa Ha
OCHOBE €TI0 XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpPEAeSICHUEe T0JIH
BBIXO/Ia MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKOW XUMUH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHbIX TOHATUM, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukausi, HaOIIOJIEHWe, W3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3WYECKUE BEIUYMHBI, €IUHHIBI U3MEPEHUsl, CKOPOCTb, SHEPTHs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboTOCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nmose3Hble HCKONAEMBbIE, TOIIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX aaep. XUMHUECKUil 35ieMeHT. M3oTonbl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMUuecKux 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DNEeKTPOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBsi3b MEPUOAMYECKOrO 3aKkoHA U llepuoguueckoil CUCTEMBI
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJI0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3Ha4eHUe MepuoguyecKoro
3akoHa /.M. Menaeneena.

XuMHuuecKkass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTalindeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOW CBsI3U. KpartHble cBsi3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICUCTBUS.

BajleHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHbl. 3HAYCHUE KOMIUICKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHeix cucteMax. MctuHHable pacTBOphl. [IpencraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.

Knaccudukanusa u HOMEHKIATypa HEOPraHMYECKUX BeEIeCTB. TpUBHUANIbHbBIC
HAa3BAHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XMMHUECKHX peakUuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIuM MpPU XUMUYECKUX peakiusax. TernnoBbie 3PHEeKTh XUMUYECKUX PEAKIIUH.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. KoHncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larenbe.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHas, HEUTpajbHas,
miesnounas. Bomoponueiii nmokaszatens (PH) pactBopa. I'maponus comneid. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurelb W BOCCTAaHOBUTENb. lIponecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxneiimume OKUCIUTENIM W BOCCTAHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUTMYECKHUX PEIIETOK, IPOBEJICHUE PeaKIuii HOHHOTO OOMeHa, OnpeeIeHIE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [leproanyeckor cucteMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aToMoB. du3nyeckue CBONCTBA
HEMETAIIOB. AJUIOTPOIIHS HEMETAUIOB (Ha IpUMeEpe KUCIIopoa, cephl, hochopa u
yIJIEpOJIa).

Bomopon. Ilomydenue, ¢pusndeckne M XUMHUYCCKHE CBOMCTBA: PEAKIMH C
MeTaJlIaMy U HeMeTajlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbIS
3JIEMEHTBHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (HU3UUCCKHE H
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeme KUCI0pOACOAEpKAIIUE
COCMHEHUS TajoreHoB. JlabopaTopHbIe M MPOMBIIIUICHHBIE CIIOCOOBI IMOTYyYCHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MNPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciopona. @U3NYECKUE U XUMHUYECKHUE CBOMCTBA M MPUMEHECHHE KHCIOpOAa M
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxpaenue B HpupoJe, CIOCOOBI MONydeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CEPHOI
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B mpupoae, crnocoObl MonydyeHus, (u3HYecKue u
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3zota
U €ro COeIMHEHHUI. A30THbIE Y10OpEHusl.

®ochop. Haxoxnenue B mnpupoje, cnocoObl MONydeHHs, (U3HUECKUE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckne W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, M €T0
COEIMHEHUMH.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MOJydeHHs, (U3NUECKHE U
xumu4deckue cBoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoandeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmmue  crocoObl
HOJIyYEHUs METaJIIOB: TUAPOMETAILTYPIrUs, NUPOMETAJUTYPrus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UH.

Ob6mrast xapakrtepuctuka MmeTawioB |A-rpynmer [lepuonuueckoit cUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: noimydeHue, puandeckue u XuMUIECKHE
CBOMCTBa, NPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHHU.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJlydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro CcoeluHeHui. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunogruueckon CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3nMYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUEe Xpoma.

OuU3nueCKue M XMMHUYECKHE CBOWCTBA MapraHia W €ro COEOUHEHHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranuna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

Ou3NYECKUe U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coeauHeHul. OKCHUIbL,
rugpokcu bl U conu xkene3a(ll) u sxenesa(lll). [TonydyeHne u mpuMeHEHHE Kele3a U
€ro CIUJIaBOB.

DU3UUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: mnomydeHue, (PU3MYECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIA ¥ TUJPOKCHUIA IMHKA, TUAPOKCOKOMIUIEKCHI IIuHKA. [IpumeHenue
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaIlCHHUIL:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIET0YHO3EMETbHBIX METAJUIOB C BOJIOM (BO3MOYKHO HCIOJIb30BaHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBbl METANIOB, B3aUMOJECHCTBHE THAPOKCUAOB ANIOMUHUA M LHUHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«l"anorensr», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumun B oGecriedeHry yCTOWUMBOTO pa3BUTHUS yeioBeuecTBa. [lonstue
0 HAy4YHBIX METOJAaX MO3HAHUSA U METOAOJIOTHUN HAYYHOTO uccieqoBanus. Hayunsie
MPUHIIUITBI OPTaHU3AINH XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BEIIEeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, M€TaHoa). [[pOMBINITIEHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIECH CPeAbl U €ro nocueaAcTBus. Poiap xumun B
o0ecTIicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMHUM B Pa3BUTUN MEIUIIMHBL.

XVMHUS TIAITU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [IpaBuia
0€30MacCHOr0 UCIOIb30BAHUS MPETAPATOB OBITOBOM XMMHUHU B IOBCETHEBHOM JKU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IEMEHT,
OeTOoH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 2JIEeKTpOHUKUA. HanoTEXHOI0TU M.

Pacuérnsbie 3anaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEII[ECTBA, MacCce WM O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECCTB, MACChI
(00BEMa, KoTMYeCTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEECT
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
M3 BEIIECTB JAaHO B BHUJE pPacTBOpa C ONPEACIIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpe, 10JIU BBIXO/Ia MPOYKTAa PEAKI[MUA OT TEOPETUYECKU BO3MOMKHOTIO.

MexnpeaMeTHbIE CBA3H.

Peanuzarnus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHWH  oOOmed
HEOpraHmuyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJb30BAHUE KAK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccHU(UKalus, IePUOIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, SJIEKTPOH, MMPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBa, HACANBHBIA Ta3, (HU3NUYECKHE
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opraHus3M, SKocucTema, onocdepa, MeTaboIM3M, MaKpo- 1
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIE3HBIE MCKOIIaeMble, TOTUIMBO,
pecypchl.

TexHoJIorrs: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTyprusi, CTPOUTEIbHBIC
MaTepUAIbI, CEITbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHAlOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTH M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MTPHU CO3J]aHUU YISOHBIX
IIPOEKTOB, PEIICHNN YUYCOHBIX U ITO3HABATEIIbHBIX 33]1a4, BHITTOJTHEHHH XUMHUYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS] K MCTOPUYECKOMY M HAy4YHOMY HAacJIEeIUI0
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B IIOJIYYEHHUH U MTOCIEAYIOIIEM aHATN3E
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS TMOCIEACTBUN
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBbIO;

coOJIroIcHUsT TIpaBWJl 0Oe30MacHOro oOpalleHHus C BellecTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS TOCIEICTBUI U HENPHUATHS BPEIHBIX NMPUBBIUEK (YMOTpPeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEUICHUHW NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIIPaBJIEHHOCTHU (B paMKax CBOErO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISAM TpyZAa U pe3yJibTaTaM TPYJI0BOW NEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAUBUIYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccur W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTHYECKH IIeTIECO00Pa3HOTO OTHOMICHUS K TPHUPOJAE KaK HCTOYHHUKY
CYILIECTBOBAHHMSI )KM3HH HA 3E€MJIE;

NOHUMaHHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCHOJb30BAaHUS JOCTIKCHUN XUMHUHU JJId
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHUS;



AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAJIMYUS Pa3BUTOTO SKOJOTMYECKOTO MBILIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYKaroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
UUBUJIA3AIMA: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIA B CO3JaHUU
HOBOW 0a3pl MaTepUabHON KYJIBTYpbl, B pEHICHUH TJIOOAIBHBIX MpoOsieM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHIMA
YCIICIIHOTO TPYJa U SKOJOTUYECKHA KOMMDOPTHON KUZHU KAKIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa |
MPOUCXOIAIIUX B HEM U3MEHEHUMN, YMEHUS JleJaTh 00OCHOBAHHbBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3iudHbIX chepax mpodeccHoHaTbHOMI
NEATENTBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS (bopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYUYHBIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAayYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
MpoLece, CUCTeMa, HAYYHbIA (akT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEA0BaHNE, HAOTIOEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEPCAJIbHbIC Y4EOHBIC
JIEVCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOATEbHO  (QOpMyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTD PE3YJIbTAThI AESITEIbHOCTH C TOCTABIECHHBIMHU LIEIISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA ISl OOBSICHEHUS! OTJEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIacCU(PUKalMKU BEIIECTB U
XUMHUYECKHUX PEaKIUil;

YCTaHABIMBATh MNPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJIEHHUSI (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSAX, GOPMYIHUPOBATH BHIBOBI U 3aKIIOUCHHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEINH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (hopmysia, ypaBHEHHE XUMHUYECKON peakinu
— MPU PEIICHUH Y4EOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3a7ad, NPUMEHAThH



Ha3BaHHBIC MOJICITbHBIC MPEACTABICHUS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECCTB U XUMHYCCKUX PEAKITHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJIOB HAyYHOTO ITO3HAHHS BEIIECTB W XHUMHYECKUX
peaxkuuu;

(GOopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CAaMOCTOSITCIIBHOTO IIJIJAHUPOBAHUS W TPOBEICHUS
YUYEHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/ATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIEHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHHS TPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHBIX METO/IOB
MO3HAHMS.

3) paboTa ¢ nunopmaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHOpManuu (HAy4IHO-
MOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXkKaHWs, CIPaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh WHQPOPMAIUIO PA3TUYHBIX BHJIOB U (GOpM
peaCTaBICHU, KPUTHYECKHU OIICHUBATH ed JIOCTOBEPHOCTD U
HEMIPOTHBOPEUYUBOCTH;

dbopMyITHpOBATh 3aNPOChl U MPUMEHITh PA3IUYHBIE METOJBI IIPH TIOWCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMaTbHYIO  (OpMY  TNPEICTABICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

WCITOJIH30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pad0TE ¢ XUMUICCKOU
nHpopManuei: MPUMEHATh MEXIpPeAMETHbIC ((DHU3UYSCKHE W MaTEMaTHYCCKHUE)
3HaKHA U CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPBI, HOMCHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B X0J1€ JUAT0Ta U/ WU
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOTro MpoeKTa, U (opMyJIUpOBATh BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMNA B
X0/J1e 00CYXJIeHHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCcaJbHbIe y4eOHbIE 1eHCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NESTENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JIEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4eOHBIX M UCCIIENOBATEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3G eKTUBHBIN crmoco0 HX pemieHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTrIyOJIEHHOM
YpOBHE Ha YPOBHE CpeHEero o0I1ero o0pa3oBaHus BKIIOYAIOT CrieIIUUISCKUe IS
y4eOHOro npeaMera «XuMus» HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI ACHCTBUM 110
OCBOCHHUIO, UHTEPIPETALMHA U TPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIYYCHHIO HOBOTO 3HAHUS M TPUMEHEHHWIO 3HAHWUN B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHHSI Kypca «OpraHuyeckass XuUMUSI»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3[JaHUH HOBBIX MAaTEpHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBbIO
U IIPUPOJHOU CpELE;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyIna, pajaudkan, CTPYKTypHbie GopMmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIeprKalllie OpPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpPAIICHUS DHEPrUd TPH XUMHUYECKUX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHUH, MHPOBO33DEHUYECKHE 3HAHUS, JEKAllUe B OCHOBE
NOHUMAaHUS MPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUI; TIPEICTABICHUS O
MEXaHM3Max XHUMHYECKUX PpEeaKIUi, TEPMOJUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKAHHUs, O B3AUMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB B
MoJIeKyJax (MHIYKTUBHBIA U Me30MepHbId 3ddekTri, opueHtantsl | u Il pona);
(akTONOTrMYEeCKNE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JeSTEHbHOCTH YeJIOBEKa, OOUTUX HAyYHBIX TPUHIUIIAX XUMHYECKOTO MTPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, ITIepEepabOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS MHPH
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHHS] XUMHUYECKUX PEAKIM U PACKpPbIBATh MX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKUUA  MOCPEICTBOM  COCTABJICHHUS
ANEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3rOTABIMBATh MOJIETM MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WUTFOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUM: YCTaHaBIMBAaTh MPUHAMJIEKHOCTh M3YUYEHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpPEAeTIEHHOMY
KJIaccy/Tpynne COEIWHEHWH, JaBaTh WM Ha3BaHUS IO CHUCTEMAaTHYECKOU
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpeICTaBUTENE OPraHMYEeCKUX BEIECTB (ITUJIEH, AllETUJIEH, TOIYOJI, TJIMLEPHH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTeapUHOBAs], OJIEMHOBAs, NATbMUTHHOBAS KUCIOTHI,
IIMLMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, HU3OIPEH, XJOPOIPEH,
CTUPOJI U IpYTHUE);

c(OpPMHUPOBAHHOCTh yYMEHHUS ONPENEATh BHUJ XUMHUYECKON CBA3UM B
OpraHMYeCKUX COEIUWHEHHUSAX (KOBaJleHTHAas M HWOHHAas CBA3b, G- M T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa s 00bsiICHEHUS] 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAB, CTPOEHUE, PU3HUECKHEe
U XUMHYECKHE CBOMCTBA THUMUYHBIX TMPEICTABUTENECH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: AJIKAHOB, IIUKJIOAIKAHOB, aJIKEHOB, aJIKaUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIIMPTOB, AlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KUCJIOT, TPOCTBIX M CJOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOCAMHEHUN U AMUHOB,
aMUHOKHUCJIOT,  O€NKOB, YIJIeBOJOB (MOHO-, JH- M  MOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPKIATh HAa KOHKPETHBIX TMpUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CTIOCOOHOCTH OPraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THIIA KOBAJIECHTHOM CBA3M (G- U T-CBSA3M), B3AUMHOI'O BIIMSHUAS aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKT€pPHU30BaTh UCTOUHUKH YIIEBOJIOPOAHOIO
CBIPbs (HEPTH, MPUPOTHBIN T'a3, YTOJb), CIIOCOOKI €To MEePepadOTKH U MPAKTUIECKOE
IIPUMEHEHHUE POAYKTOB IepepadbOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOI 3HAHUN O €CTECTBEHHO-HAaYYHBIX
MeTOJaX MO3HAHUA — HAOJIOJIEHUHU, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(pea’TbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATH OCHOBHBIE ONEPAIN MBICIUTEIHLHON
NESATENbHOCTH — aHAJIM3 W CHHTE3, CpPaBHEHHE, O000OIIEHHEe, CHCTEMATHU3ALUIO,



BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI M3YUYEHUS CBOWCTB BELIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM PopMyaM
U YPaBHCHHSIM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, 00OBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POPMYIIBI
BEILIECTBA 0 MU3BECTHBIM MAaCCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATH, AaHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICSATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepabOTKOMN BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYallUsX, CBI3aHHBIX C XUMHUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE W HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHMYECKUX BEIIECTB, PELICHHE SKCIEPUMEHTAIbHBIX
3a/lady 10 PAaCMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISATH IICJICHAMPABICHHBIN TOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYIO HHPOPMAIMIO, IEpepadaThiBaTh €€ U UCIOIL30BATh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHI NPUPOJBI, O MECTE M 3HAYCHHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECIEUCHHH PAlMOHAIBLHOIO MPUPOJOIOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIME MOHATHUS — XUMUYECKUM 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAss 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTAM, OCHOBHOE U
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUTMYECKAsA PpEIIETKA, XHUMHUYECKAasi PpEeaKIus, pacTBOp, OIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLAAIMH,
BOJOPOJHBIM TIOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEMJIOBOM 3 eKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINN, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIUMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILCHUS SHEPTUU MPU XUMHUYECKUX PEAKIMUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUYUHHOCTH
YU CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM W HAJIMOJIEKYJISIPHOM YPOBHSX;
MPEACTABJICHUSI O MEXAaHM3MaX XHMHUYECKUX PEAKIUN, TEPMOIUHAMHUYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTECKaHWs, O XHMHUYECKOM pPaBHOBECHH,
pacTBopax W JHCIEPCHBIX CHCTeMax; (PaKTOIOrHYecKue CBEACHHS O CBOWMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUUYECKOM JESATETbHOCTH YeJIOBEKa, OOIMX Hay4HBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHBIC TMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh MX B3aHMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS NPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckytro HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAs), THUMN KPUCTAIUIMYECKON pEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(PUIIMPOBATh: HEOPraHUUYECKHUE BEIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3JIMUYHBIM MIPU3HAKAM (YUCITY U COCTABY
pearupymroImx BeIIeCTB, TEIUIOBOMY A(PdeKkTy peakiunu, W3MEHEHHUIO CTereHel
OKHCJICHUS DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aropa U JApyrHe);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU Ui  KJacCUPUKAIIUU
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE M BO30YXIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JIEMEHTOB HAa OCHOBE CTPOCHUS UX
3JIEKTPOHHBIX 000JI0YECK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAllIEHHBIX  HWOHHBIX  YpPaBHEHWW;  peakUMd  THUAPOJIA33a;  PEaKUUU
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKHX PEAKIHMN C Y4ETOM HMX SHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTH XHWMHUYECKOM pEaKIMU B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIe)KaIllMEe B OCHOBE MPOMBIIIJIEHHOTO TOJYYEHHUSI CEPHOWM KHUCJIOThI, aMMHAKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHMs] HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILIECHUS] PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBl — HAOMIONCHUE, H3MEpPEHUEe, MOJISIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS TIPU SKCIEPUMEHTAILHOM MCCIIECIOBAHUHN BEILIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaAKTUYECKOM AEATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMHU W TPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUEThl: C HCIOIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIIMHM BEIIECTB; TEIUIOBOro 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIECTBA WM JaHO B M3OBITKE
(MMeeT mpuMecH); JOJU BbIXO/a MPOAYKTa PEAKINK;, 00BEMHBIX OTHOIIICHUH Ta30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUECTBEHHOI0 COCTaBa HEOPraHMYECKUX BELIECTB, ONPEACICHUE
Cpeabl pPAcTBOPOB BELIECTB C IMOMOIIBIO HWHIAWKATOPOB, H3YyYECHUE BIIUSHUSA
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TMpaBuil 6€30MacHOr0 OOpaIIeHus C BEHIeCTBAMU U JaOOpaTOPHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJIb UCCIEAOBAHMS, IPECTABIATH B PA3INIHOM
dopMe  pe3ynmpTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh M  OIEHWUBATh WX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynon u jabopaTopHbIM 000pyJOBaHUEM, OOpalleHHus C BellecTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUK B PA3INYHBIX UCTOYHUKAX (HaydHas ¥ yueOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJTM3UPOBATH XUMUYECKYIO HHMOPMAIIKIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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Wroro mo pazueny 23
Paznen 3. Kuciiopoacoaep:xanue oprannieckue coeTuHeHu st
Bubanoteka LLOK
https://m.edsoo.ru
3.1 Criuptel. @enon 6 ps://
Bubnnoteka PILL
https://resh.edu.ru
Bubnnoteka LLOK
KapOonunbHbIE COeMHEHUS: alTbICTU IBI
https://m.edsoo.ru
3.2 keToHbl. KapO6oHOBBIE KHUCHAOTHL. ClOKHBIE 14
b K Bubnnoteka PILL
3¢upsl. Kupsl
p p https://resh.edu.ru
Bubnnoteka LLOK
https://m.edsoo.ru
3.3 VYriaeBoasl 7 ps://
Bubnnoteka PILU
https://resh.edu.ru
Hroro mo pazgeny 25
Pasznen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus
Bubnnoteka LLOK
https://m.edsoo.ru
4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 7 ps://
Bubnnoteka P3O
https://resh.edu.ru
Uroro no pazgeny 7
Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUA
Bubnmoteka LLOK
5.1 BBICOKOMOJIEKYISIPHBIE COEMHEHMUS 7
https://m.edsoo.ru




Bubnmoteka PILL
https://resh.edu.ru

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KVIACC

KoauyecTBO yacoB DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3aeioB U TeM nudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
. Bubnmoteka LLOK
Crtpoenue atoma. [lepuoanueckuii 3aKoH
https://m.edsoo.ru
11 u [lepnoanueckas cucteMma XUMUYECKUX 8
LU M Bubnnoteka PILU
aneMeHTOB J[. Y. Menneneena
8 https://resh.edu.ru
Bubnnoteka LLOK
19 Crpoenue BemiectBa. MHOTOOOpasme 5 1 https://m.edsoo.ru
' BEIIECTB BubanoTteka P3LL
https://resh.edu.ru
Bubnnoteka LLOK
https://m.edsoo.ru
1.3 XUMHUYECKUE PEAKITUN 19 1 3 ps://
Bubnnoteka PO
https://resh.edu.ru
Hroro mo pazgeny 34
Paznen 2. Heoprannyeckasi XuMusi
Bubnnoteka LLOK
https://m.edsoo.ru
2.1 Hemeramnsr 12 1 3 ps://
Bubnnoteka PO
https://resh.edu.ru
Bubnnoteka LLOK
2.2 Meramibsl 10 1 2 H
https://m.edsoo.ru




Bbubnmoteka PILL
https://resh.edu.ru

Hroro no pazgeny 22
Paznea 3. Xumusd u :KM3HL
Bubanoteka LLOK
31 MeTtoabI ITO3HAHUS B XUMUH. XUMHAA U 12 https://m.edsoo.ru
' JKA3Hb BubanoTeka PILL
https://resh.edu.ru
Hroro mo pazgeny 12
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
N KounyecTBo yacoB 1 DJIeKTPOHHBbIE HU(PPOBHIE
0 ara
Tema ypoka Kontpoabubie | IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3yUYEeHUsS
padoTbI padoThbI pecypchl
[Ipeamer u 3HaueHue Bubnnoteka LIOK
1 OPraHU4eCcKO XUMHH, 1 509 https://m.edsoo.ru
MpEJICTaBICHHE O MHOTO0Opa3uu ' Bubamoteka PILL
OPraHNYeCKUX COCTMHEHUN https://resh.edu.ru
Bubnnoteka LLOK
Teopust CTpOEHUSI OPraHUYECKUX
. https://m.edsoo.ru
2 coemuaeHnit A. M. Bytieposa 1 15.09
Bubnmoteka PILU
https://resh.edu.ru
DIJIEKTPOHHOE CTPOCHUE aTOMa
yriepo/ia (0OCHOBHOE U Bubnnoteka LIOK
3 BO30YXIEHHOE COCTOSIHUS). 1 16.09 https://m.edsoo.ru
BaneHnTHbIE BO3MOXKHOCTH aTOMa ' Bubnnoteka PILL
yriepoja https://resh.edu.ru
Xummnyeckas cBA3b B OpraHMYeCcKmnx Bubnmoteka LLOK
4 coeanHeHuax. MexaHn3mbl 1 2209 https://m.edsoo.ru
06pa30BaHNA KOBANEHTHOW CBA3M, ' BubanoTeka PILL
cnocobbl paspbiBa cBsA3eM https://resh.edu.ru
Bubnnoteka LLOK
[IpencraBnenue o Kiaccuukauu
23.09 https://m.edsoo.ru
5 U CUCTEMATHYECKasi HOMEHKJIATypa 1
(IUPAC) 27.09 Bubnmoteka P3LU
OpraHUYECKHUX BEIECTB
p m https://resh.edu.ru




AJIKaHbBI: TOMOJIOTUYECKUM PsI,
obmias hopmysa, HOMEHKIATypa U

Bubnnoteka LLOK
https://m.edsoo.ru

6 M30MEpHsl, IIEKTPOHHOE U 29.09
Bubnnoteka PILL
NPOCTPAHCTBEHHOE CTPOEHUE
poctp p https://resh.edu.ru
MOJIEKYJT
Bubnnoteka LLOK
7 dusnyeckue U XUMHUYECKUE 410 https://m.edsoo.ru
CBOMCTBA AJIKAHOB ' BEubanoteka PILL
https://resh.edu.ru
Bubnnoteka LLOK
HaxoxneHnue ajikaHOB B IPUPOJIE.
https://m.edsoo.ru
8 CrrocoOBI MmoTydeHus 1 6.10
Bubnnoteka PILU
NPUMEHEHNE AJIKAHOB
p https://resh.edu.ru
uxnoankansl: oomas Gopmyina,
Bubnnoteka LLOK
HOMEHKJIaTypa U U30MEPHS,
https://m.edsoo.ru
9 0COOEHHOCTH CTPOCHUS H 11.10
. Bubnnoteka PILU
XUMHAYECKUX CBOMCTB, CIIOCOOBI
https://resh.edu.ru
MOJTy4YCHUS U IPUMEHEHNE
Pemenne pacu€THBIX 33724 HA
oIpeelIEHUE MOJIEKYIISIPHOMN
P VPP Bubnnoteka LLOK
(hopMyJIBI OPraHMIECKOTO
https://m.edsoo.ru
10 BEIECTBA 110 MACCOBBIM JIOJISIM 13.10
Bubnnoteka PO
aTOMOB DJIEMEHTOB, BXOIAIINX B
’ JU https://resh.edu.ru
ero cocras. Cucremaruzanus U
000011IeHE 3HAHUN 10 TEME
Bubnmoteka LLOK
KontpoabHag padora Nel o https://m.edsoo.ru
11 P P 18.10 ps://

teMe:lIpenensueie YB

Bubnnoteka PILL
https://resh.edu.ru




AJIKEHBI: TOMOJIOTUYECKUM psI,
obmias popmysa, HOMEHKIATYpa,

Bubnnoteka LLOK
https://m.edsoo.ru

12 3JICKTPOHHOC U IIPOCTPAHCTBECHHOEC 20.10
C Bubnnoteka PILL
CTPOCHHE MOJICKYIL. TypHas
p ¥ TPYKTYP https://resh.edu.ru
U LIUC-TPAHC-U30MEPHS AJTKEHOB
Bubnnoteka LLOK
dusznueckrue 1 XUMHUYIECKHE
. https://m.edsoo.ru
13 cBolicTBa ankeHoB. [IpaBuio 25.10
M Bubnnoteka PILU
apKOBHHKOBA
p https://resh.edu.ru
Bubnnoteka LLOK
14 CriocoObI oTy4eHus U 710 https://m.edsoo.ru
NpUMEHEHNE ATKEHOB ' Bubanoteka PILU
https://resh.edu.ru
Bubnmoteka LLOK
[Ipaktrueckast pabota Ne 1 o 4
" https://m.edsoo.ru
15 teme "llosrydenue sTuneHa u 8.11
H3y4eHUE ero CBOMCTB" bubnmoreka PILL
yi https://resh.edu.ru
AJNKagueHbl: CONPsKEHHbBIE, Bubnmoteka LLOK
16 HU30JIMPOBAHHBIE, 1011 https://m.edsoo.ru
KymynupoBaHHble. OCOOEHHOCTH ' Bubnnoteka PILU
3JIEKTPOHHOTO CTPOCHUS https://resh.edu.ru
o Bubnnoteka LLOK
XuMHJecKre cBolicTBa
. https://m.edsoo.ru
17 CONPSDKEHHBIX JIMCHOB M CTIOCOOBI 15.11
Bubnmoteka PILU
MOJTyYECHHS.
i https://resh.edu.ru
. Bubnmoteka LLOK
AJIKVHBI: TOMOJIOTUYECKHH P,
https://m.edsoo.ru
18 oOmas (opmyna, HOMEHKIATypa, 17.11

QJICKTPOHHOC U MMPOCTPAHCTBCHHOC

Bubnnoteka PILL
https://resh.edu.ru



https://resh.edu.ru/

CTpOEHUE MOJICKYIN, (PU3nIecKue
CBOICTBa

Bubanoteka LLOK
https://m.edsoo.ru

19 XUMHUYECKHE CBOMCTBA AJIKWHOB 22.11
Bubnmoteka P3LL
https://resh.edu.ru
Bubnnoteka LLOK
20 CriocoObl MoTy4eHHs U 011 https://m.edsoo.ru
NPUMCHCHUE aJIKWHOB Brubanoteka PILL
https://resh.edu.ru
Bubnnoteka LLOK
21 Pemenue 3agayu: pacu€rsl 1o 2911 https://m.edsoo.ru
YPaBHEHUIO XUMUYECKOW peakinu Bubnunoteka P3LU
https://resh.edu.ru
Bubnnoteka LLOK
99 KonTtponbras padota Ne 2 mo Teme 11> https://m.edsoo.ru
:Henpenensueie YB Bubnmoteka PILL
https://resh.edu.ru
ApeHbI: TOMOJIOTUYECKUH PsA/I,
obmas Gopmysa, HOMEHKIIATYpa. Bubnnoteka LIOK
23 DIJIEKTPOHHOE U 612 https://m.edsoo.ru
IPOCTPAHCTBEHHOE CTPOECHUE Bubanoteka PILU
MOJIEKYJ O€H30J1a U TOJyoJIa, X https://resh.edu.ru
(u3uYecKue CBOMCTBA
Bubnnoteka LLOK
24 XuMmuueckue cBoiicTBa OeH3014a: 8.12 https://m.edsoo.ru

pCaKknuu 3aMCIICHUA

Bubnnotexa PILL
https://resh.edu.ru




XUMHUYECKUE CBOMCTBA TOIYOJIA!

Bubanoteka LLOK
https://m.edsoo.ru

25 peaKIy IPUCOCTUHEHUS, 13.12
Bubnnoteka PILL
OKHCJICHHE TOMOJIOTOB OeH30.1a
https://resh.edu.ru
Bubnnoteka LLOK
26 CriocoObI MmoJTydeHust U 15.12 https://m.edsoo.ru
NPUMEHECHUE apEHOB ' Bubanoteka PILU
https://resh.edu.ru
Bubnnoteka LLOK
['eneTnveckas CBSI3b MEXKITY
https://m.edsoo.ru
27 Pa3IMYHBIMU KJIaccaMu 19.12
Bubnnoteka PILU
JIEBOJIOPOJOB
yr AIOPOZL https://resh.edu.ru
Pacuétel no ypaBHEHUSAM Bubanoteka LLOK
28 XUMHYECKUX PEAKIIUH. 712 https://m.edsoo.ru
CucreMaruzanus 1 00001eHne ' BEubanoTeka PILL
3HAHHH 10 TEME https://resh.edu.ru
Bubnnoteka LLOK
29 [Tpupoaueiii ra3. [lonytHbie 29 12 https://m.edsoo.ru
HeTAHBIC Ta3bl ' Bubanoteka P3LL
https://resh.edu.ru
Bubnnoteka LLOK
30 KameHnHbli1 yroJib v poIyKThl €10 10.01 https://m.edsoo.ru
nepepadoTKu ' Bubnunoteka PILL
https://resh.edu.ru
.. Bubnnoteka LLOK
Hedtp 1 ciocoOmr e Y
https://m.edsoo.ru
31 nepepabotku. [Ipumenenue 12.01

MIPOIYKTOB NepepaboTKH HePTH

Bubnnotexa PILL
https://resh.edu.ru




Cucremarusanuys u 00001eHue

Bubanoteka LLOK
https://m.edsoo.ru

32 3HAHHH 110 pa3zieny 17.01
"V TeBOIOPOIE" Bubnnoteka PILL
p https://resh.edu.ru
Bubnnoteka LLOK
33 KonTpomasnas padora Ne 3 o Teme 912 https://m.edsoo.ru
"VrieBomopoas"” ' Bubamoteka PILL
https://resh.edu.ru
[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUU PSAI, Bubnnoteka LLOK
34 obmas Gpopmysa, CTpoeHHE 19.01 https://m.edsoo.ru
MOJIEKYJI, U30MEPHS, ' Bubanoteka P3LL
HOMEHKJIaTypa, Kiiaccuukanus, https://resh.edu.ru
(uznueckue cBoicTBa
. Bubnnoteka LLOK
XuMHdecKre CBOcTBa
https://m.edsoo.ru
35 MpeACIbHBIX OTHOATOMHBIX 24.01
Bubnnoteka PILU
CIIUPTOB
p https://resh.edu.ru
Bubnnoteka LLOK
CrocoObl MoTy4eHHS U
https://m.edsoo.ru
36 MIPUMEHEHHE OJHOATOMHBIX 26.01
Bubnnoteka PO
CIIUPTOB
p https://resh.edu.ru
MHOTr0aTOMHBIE CITUPTHI: Bubnnoteka LLOK
37 ATUJICHIJIMKOJIb U TJIULEPUH, UX 3101 https://m.edsoo.ru
(buznueckue 1 XuMU4ecKue ' Bubanoteka PILU
CBOMCTBA https://resh.edu.ru
@DeHOJI: CTPOEHUE MOJIEKYIIbI,
. Bubnmoteka LLOK
38 ¢bu3nyeckrue CBONUCTBRA. 2.02

ToxcuunocTh (heHoIa

https://m.edsoo.ru




Bbubnmoteka PILL
https://resh.edu.ru

Bubnnoteka LLOK
https://m.edsoo.ru

39 XUMHYeCcKUe CBOWCTBA (heHOJIa 7.02
Bubnnoteka PILL
https://resh.edu.ru
Bubnnoteka LLOK
40 CucreMaruzamus 1 0000IeHne 9.02 https://m.edsoo.ru
3HAHUU 110 TEME ' BubanoTeka PILL
https://resh.edu.ru
AnbOernapl U KETOHBL:
AIIEKTPOHHOE CTPOCHHE
KapOOHMIILHOM T'PYIIIIEL; bubamorexa LIOK
41 p PYIIIBL, 14.02 https://m.edsoo.rubnbnmoteka
TOMOJIOTHYECKHE PSJIbI, 00IIas
P3LU https://resh.edu.ru
dhopmyna, n3oMepus u
HOMEHKJIaTypa
Bubnnoteka LLOK
Peaknuu oxucienus u
https://m.edsoo.ru
42 KaueCTBEHHBIC PEAKIINH 16.02
Bubnnoteka P3O
AJIBIETUIOB U KETOHOB
JICTHA https://resh.edu.ru
Bubnnoteka LLOK
43 CriocoOsl MoTyueHus albJIerHI0B 1.0 https://m.edsoo.ru
U KETOHOB ' BubamoTeka PILL
https://resh.edu.ru
Bubnnoteka LLOK
Kontponsnas padora Ne 4 o Teme 4
https://m.edsoo.ru
44 : CiupThL, (hEeHONBI,ANIBETU I U 28.02

KCTOHBI

Bubnnotexa PILL
https://resh.edu.ru



https://resh.edu.ru/

N3omepust 1 HOMEHKIIATypa

Bubanoteka LLOK
https://m.edsoo.ru

45 KapOOHOBBIX KUCIIOT, HX 1.03

. Bubnnoteka PILL

¢bu3nveckne CBOKWCTBA https://resh.edu.ru
XUMHUYECKUE CBOMCTBA bubaworexa LIOK

https://m.edsoo.ru

46 npeaenbHbIX OJJTHOOCHOBHBIX 6.03

Bubnnoteka PILL

KapOOHOBBIX KHCIOT https://resh.edu.ru
OCco0OEeHHOCTH CBOMCTB Bubnunoteka LLOK

47 MYPaBbUHOW KUCJIOTHI. 13.03 https://m.edsoo.ru
MHuoroo6pa3ue kKapOOHOBBIX BubnnoTeka PILL

KHCJIOT https://resh.edu.ru
Bubnnoteka LLOK

48 CriocoObl OTy4eHHS U 15.03 https://m.edsoo.ru
MIPUMEHEHHE KapOOHOBBIX KUCIIOT Bubanoteka PILU

https://resh.edu.ru
Bubnnoteka LLOK

49 CroxHbIie 3QUPEHIL. 20.03 https://m.edsoo.ru
Bubnunoteka P3LU

https://resh.edu.ru
[IpakTrueckas padota Ne 3. Bubnmnoteka LIOK

50 Pemenne skcriepuMeHTaIbHBIX 2203 https://m.edsoo.ru
3a1a4 1o teme "KapOoHoBbIE Bubnmnoteka PILL

KucnoTel. CroxxHble 3pups!” https://resh.edu.ru
Bubnnoteka LLOK

51 XKupsl: crpoenue, puszndeckue u 3.04 https://m.edsoo.ru

XMUMHYECKHE CBOMCTBA (THUAPOIIU3)

Bubnnotexa PILL
https://resh.edu.ru



https://resh.edu.ru/

Mpb11a KaK cOJv BBICIIUX
KapOOHOBBIX KHCIIOT, X MOIOIIEE

Bubnnoteka LLOK
https://m.edsoo.ru

52 nericreue. [lorstue o 5.04
Bubnmoteka P3LL
CUHTETHUYECKUX MOIOIIHUX https://resh.edu.ru
cpencrBax (CMC)
I'eneTnyeckas cBA3b Bubnmoteka LUOK
51 YIJIEBOJIOPOJIOB U 10.04 https://m.edsoo.ru
KHACJIOPOJACOAEPKAIINX Bubnnoteka PILL
OPraHUYeCKUX BEIIECTB https://resh.edu.ru
Bubnnoteka LLOK
59 CucreMmaruzamus 1 00001eHne 12.04 https://m.edsoo.ru
3HAHHH 10 TEME Bubnnoteka PILL
https://resh.edu.ru
OO6mras xapakTepucTuKa Bubnnoteka LIOK
53 YTJIEBOJIOB U KJlacCU(pHUKaIUs 17.04 https://m.edsoo.ru
YTJIeBOJIOB (MOHO-, M- U Bubnnoreka P3LU
TOJIFCaxapuIbl ) https://resh.edu.ru
Bubnnoteka LLOK
54 I'mroko3a,XxuMHudecKre u 19.04 https://m.edsoo.ru
(uznyeckue cBOMCTBA. Bubnnoteka PILU
https://resh.edu.ru
Jucaxapuipl: caxapo3a, MaabTo3a Bubnnoteka LLOK
55 U J1aKkTo3a. HaxoxeHue B 2004 https://m.edsoo.ru
Ipupoae U NpUMCHCHHE Bubanoteka PILU
JiicaxapujioB https://resh.edu.ru
[Tonucaxapuasl: cTpoeHue Bubnnoteka LIOK
56 MaKpOMOJIeKyJ, (pu3nyeckue u 26.04 https://m.edsoo.ru

XUMHWYCCKHEC CBOﬁCTBa,
MNPHUMCHCHUC

Bubnnoteka PILL
https://resh.edu.ru




Cucremarusanus u 00001eHue

Bubanoteka LLOK
https://m.edsoo.ru

57 . 3.05
3HAHWUH M0 pa3aeny Bubnunoteka P3LU
https://resh.edu.ru
Bubnnoteka LLOK
KonTtponsHas pabotaNe5 no Teme .
58 "Kucnopozaconepxamue 10.05 https://m.edsoo.ru
obra pec . cze S ' BubnnoTeka P3LL
raHUYECKHU WHEHNS
p A https://resh.edu.ru
AMUHBL: KJTaccupuKanus,
Bubnnoteka LLOK
CTPOEHHE MOJIEKYJI, 00IIIast
https://m.edsoo.ru
59 dbopmyma, u3omMepus, 15.05
o Bubnnoteka PILU
HOMEHKIATypa U PU3UUECKHUE
. yp https://resh.edu.ru
CBOMCTBa
Bubnnoteka LLOK
60 XUMHYeCKHe CBOMCTBA 17.05 https://m.edsoo.ru
anmu(aTUIeCKNX aMUHOB ' Bubamoteka PILL
https://resh.edu.ru
Bubnnoteka LLOK
CriocoObl MoTy4eHHS U
https://m.edsoo.ru
61 MIPUMEHEHHE aTu(aTHIECKUX 22.05
Bubnnoteka PO
aMHUHOB
https://resh.edu.ru
AMHHOKHUCIIOTBI: HOMEHKJIATypa U Bubnnoreka LIOK
62 n3omepusi, pru3nYecKre CBOMCTBA. 24,05 https://m.edsoo.ru
OtnenbHbIC MPEICTABUTENHN O ' Bubnnotexa PILL
aMHUHOKMCIIOT https://resh.edu.ru
. Bubnmoteka LLOK
XuMHJecKre cBOicTBa
https://m.edsoo.ru
63 AMHHOKHUCIIOT, UX OMOJIOTHYCCKOE 29.05

3HAYCHHUC aMHWHOKHUCIIOT.

Bubnnoteka PILL
https://resh.edu.ru



https://resh.edu.ru/

benku xak npupoaHbIE IOJIUMEDPHI;

Bubanoteka LLOK
https://m.edsoo.ru

64 1
CTPYKTYpPBI OCIIKOB Bubanoteka PILL
https://resh.edu.ru
A3oTcoaep:xaime BubanoTeka LIOK
65 FETEPOLUKINYECKAE COCTUHEHUS. 1 https://m.edsoo.ru
HyxkiienHOBBIE KUCIOTBI: COCTAB, Bubnunoteka P3LU
CTpO€HHE U OMOJIOTHYECKasl pOJib https://resh.edu.ru
Bubnnoteka LLOK
KonTponsHas pabora no teme
" https://m.edsoo.ru
66 A30TCOIepIKaIIiue OpraHunIecKue 1
O — Bubnnoteka PILU
a1 https://resh.edu.ru
OCHOBHBIE TTIOHATHSA XUMHUHU
Bubnnoteka LLOK
BBICOKOMOJICKYJISIPHBIX
. https://m.edsoo.ru
67 COEIMHEHUN U METOIbI NX CUHTE3A 1
Bubnnoteka PILU
—IIOIUMEPHU3AITIS U
prsal https://resh.edu.ru
MOJINKOHIEHCAITHS
Bubnnoteka LLOK
67 DJ1acToMEphI: HATypabHbIN 1 https://m.edsoo.ru
CHHTETHYECKHE Kayuyku. Pe3una Bubnnoteka PILU
https://resh.edu.ru
Bousiokna: HatypanbHbIe, Bubnnoreka LIOK
68 HCKYCCTBEHHbBIE, CHHTETUYECKHUE. 1 https://m.edsoo.ru
ITonuMmepsl ciennaibLHOTO Bubnnoteka PO
Ha3HAuYCHUS https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




KaJIeHIlapHO'TeMaTI/I‘IeCKOC IJIAHUPOBAHHE

Ne Tema Ypoka Bcer | Koutp | [Ipaktu | [Jarta IIOP
m\i 0 | OJBHBI | YeCKHE | MPOBeAeHHSs
e padoThbI
padoTt
bl
2 | Xumunueckuit sneMment. Hyxknuasl. M30Tombl. 1 5.09 bubnmnorexa [IOK
https://m.edsoo.ru
bubnmnorexa POIII
https://resh.edu.ru
3 | 3aKoHBI COXpaHEHMsI MACChl U YHEPTHUH B 1 12.09 bubnuoreka [JOK
XHMHH. https://m.edsoo.ru
bubamnorexa POIII
https://resh.edu.ru
4 | I[lepuoauueckwnii 3akoH. Pacripenencnue 1 16.09 bu6anorexa IIOK
DJIEKTPOHOB B aTOMaX 3JICMEHTOB MaJIbIX https://m.edsoo.ru
MEPUOI0B. bubnunotexa POIII
https://resh.edu.ru
5 | Pacnpenenenue 351€KTPOHOB B aTOMax 1 19.09 bubnuoreka [JOK
AJIIEMEHTOB OOJIBIITUX MEPUOIOB. https://m.edsoo.ru
bubnuorteka PO
https://resh.edu.ru
6 | [lonoxeHne B MepUOIUIECKON CUCTEME 1 23.09 bubnuoreka [JOK

BOJIOPO/IA, JIJAHTAHOUJIOB, aKTHHOUIOB U
HWCKYCCTBEHHO MOJIYY€HHBIX 3JICMEHTOB.

https://m.edsoo.ru




bubmmorexa POIII
https://resh.edu.ru

BaneHTHOCTE U BaJI€HTHBIC BO3MOKHOCTHU
aTOMOB.

26.09

bu6anorexa [IOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

OCHOBHEIC BH/bI XUMHUUYECKOU cBsI3U. MMoHHas u
KOBAJICHTHAs CBA3b.

30.09

bu6anorexa [JOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

Mertannudeckasi 1 BOAOPOAHAS CBSI3b.

3.10
7.10

bu6anorexa IIOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

10

[IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII.

10.10

bu6anorexa IIOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

11

Ctpoenune kpuctamioB. Kpucramimaeckue
PELIETKH.

14.10

but6mmoreka IIOK
https://m.edsoo.ru
bu6aunorexa POIII
https://resh.edu.ru

12

[TpuunHbl MHOTOOOpPAa3Us BEUIECTB.

17.10

bu6anorexa [JOK
https://m.edsoo.ru
bu6anorexa POIII
https://resh.edu.ru

13

Knaccudukanusa XuMUUeCKuX peaKiiuid.

21.10
24.10

bu6anorexa [JOK
https://m.edsoo.ru




bubmmorexa POIII
https://resh.edu.ru

14-
15

CKOpOCTh XUMUYECKUX PEAKIIUH.

7.11
11.11

bu6anorexa [IOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

16

Karanus.

14.11

bu6anorexa [JOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

17

XHUMHUYECKOE PABHOBECHE U YCIIOBUS €TO
CMEILIEHHS.

18.11

bu6anorexa IIOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

18

KOHTpOJ'II)Ha}I pa60Ta 1o TemMe: « XUMHYECKHE
PCaKIInn»

21.11

bu6anorexa IIOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

19

JlucriepcHbIE CUCTEMBI.

25.11

bubnuoreka [JOK
https://m.edsoo.ru
bu6aunorexa POIII
https://resh.edu.ru

20

CriocoObl BeIpa)KE€HUsI KOHIIEHTpAI[UU
pPacTBOPOB.

28.11

bu6anorexa [JOK
https://m.edsoo.ru
bu6anorexa POIII
https://resh.edu.ru




21 | [Ipaktuueckas pabota 1. Ilpurorosnenue 2.12 bubnmnorexa [{IOK
pacTBOpa ¢ 3aJJaHHOM MOJIIPHOM https://m.edsoo.ru
KOHIIEHTPAILUEN. bubnuorteka PO

https://resh.edu.ru

22- | DAEKTPONUTHYECKAS TUCCOIHAITHSI. 5.12 bu6anorexa IJOK

23 | BogopoaHsblii moka3aTelb. 9.12 https://m.edsoo.ru
bubmmotexa POIII
https://resh.edu.ru

24 | Peakuyu HOHHOTO OOMEHa. 12.12 bu6anorexa IIOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

25- | 'upponn3 opraHuuecKuX ¥ HEOPraHUUECKUX 16.12 bubnuoreka [JOK

26 | coequHEHUIA. 19.12 https://m.edsoo.ru
bubnuortexa PO
https://resh.edu.ru

27 | Pemurenune 3ama4: BRIYUCIIEHHS MacChl, 00ObeMa 26.12 bu6anorexa IIOK
WJIA KOJIMYECTBA BEILECTBA 0 U3BECTHOMU https://m.edsoo.ru
Macce, 00beMy HIIM KOJIMYECTBY BEIIECTBA bu6amnorexa POIII
OJTHOTO M3 BCTYIMBIIUX B PEAKITUIO UITU https://resh.edu.ru
MOJIYYMBIINXCS B pE3yJIbTaTe PEAKITNH.

28 | KontponbHas pabota o teme: «PactBopbi» 23.12 bubnuoreka [JOK
https://m.edsoo.ru
bubnuorteka PO
https://resh.edu.ru

29 | XuMudeckne HCTOYHHKH TOKA. 31.12 bubinorexa LIOK

https://m.edsoo.ru




bubmmorexa POIII
https://resh.edu.ru

30

PHI[ CTaHAAPTHBIX 3JICKTPOAHBIX IIOTCHIHUAJIOB.

9.01

bu6anorexa [IOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

31

KOppOSI/IH MCTAJJIOB M €C IPCAYIPCIKACHUC.

13.01

bu6anorexa [JOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

32

DIIEKTPOJIU3

16.01

bu6anorexa IIOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

33

OO61mast xapakTepuCcTUKa U CIIOCOOBI MOTyYEHHUs
METaJIOB.

20.01

bu6anorexa IIOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

34

00630p METATUTMYECKUX PJIEMEHTOB A-TpyMIIL.

23.01

but6mmoreka IIOK
https://m.edsoo.ru
bu6aunorexa POIII
https://resh.edu.ru

35

OO6muit 0030p METAUTMYECKUX 3JIEMEHTOB b-
TPYIIIIL.

27.01

bu6anorexa [JOK
https://m.edsoo.ru
bu6anorexa POIII
https://resh.edu.ru

36

Mens

30.01

bu6anorexa [JOK
https://m.edsoo.ru




bubmmorexa POIII
https://resh.edu.ru

37

[unk

3.02

bu6anorexa [IOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

38

Turtan u xpom

6.02
10.02

bu6anorexa [JOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

39

>KCJ'I€30, HHKCJIb, INTATUHA.

13.02
17.02

bu6anorexa IIOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

40

CruiaBbl METAJIOB.

20.02

bu6anorexa IIOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

41

OKcubl ¥ TUIPOKCUABI METAJIIIOB.

24.02

bubnuoreka [JOK
https://m.edsoo.ru
bu6aunorexa POIII
https://resh.edu.ru

42

Ilpakmuueckasn

paboma

2.Peienue

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC «MeTabi»

27.02

bu6anorexa [JOK
https://m.edsoo.ru
bu6anorexa POIII
https://resh.edu.ru

43

KontponbHas pabota o teme: «MeTamibh»

2.03

bu6anorexa [JOK
https://m.edsoo.ru




bubmmorexa POIII
https://resh.edu.ru

44

O0630p HEMETAILTIOB

6.03

bu6anorexa [IOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

45

CBoiicTBa W  TNPUMEHEHHE  BaXKHEUIIHX
HEMETAJIJIOB.

10.03

bu6anorexa [JOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

46

OO61ast xapakTepUCTUKa OKCHJIOB HEMETAJIIIOB U
KHACTIOPOICOJEPIKAIUX KUCIOT.

13.03

bu6anorexa IIOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

47

OxucauTeabHBIC CBOMCTBA CepHOfI KHUCJIOTEI.

17.03
20.03

bu6anorexa IIOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

48

OKHUCIIUTENBHBIE CBOMCTBA a30THOU KUCJIOTHIL.

24.03

but6mmoreka IIOK
https://m.edsoo.ru
bu6aunorexa POIII
https://resh.edu.ru

49

BOI[OpOI[HBIe COCIMHCHUA HCMCTAJJIOB.

5.04

bu6anorexa [JOK
https://m.edsoo.ru
bu6anorexa POIII
https://resh.edu.ru

50-
o1

I'eneTnueckas CBA3b HCOPTraHUYCCKHUX u
OpraHn4CcCKnUX BCHICCTB.

9.04
12.04

bu6anorexa [JOK
https://m.edsoo.ru




bubmmorexa POIII
https://resh.edu.ru

52 | [paxTHdeckas pabota 3. Pemenue 16.04 bubmmorexa [IOK
AKCIIEPUMEHTAIIBHBIX 3a1a4 110 TeMe «MeTasb» https://m.edsoo.ru
bubnuorteka POIII

https://resh.edu.ru

53 | OGoGuiene ®  TOBTOpEHME 1O TeMe: 19.04 bubmorexa HOK
«Hemeranasi» https://m.edsoo.ru
bubnuorteka PO

https://resh.edu.ru

54 Kontponenass  pabora  Ne4d  mo  Teme: 23.04 bub6nnorexa ITOK
«Hemeramasn» https://m.edsoo.ru
bubnmnorexa POIII

https://resh.edu.ru

55 | Pemrenne ODKCIEPUMEHTAIBHBIX  3aJa4y 110 26.04 bu6nnorexa ITOK
HEOPraHMYECKOH XUMUH https://m.edsoo.ru
bubamnorexa POIII

https://resh.edu.ru

56 | Xumms B npomsuieHHOCTH.  IIPHHITHIIBL 30.04 bubmoreka [IOK
XUMHYECKOTO TIPOU3BOICTBA. https://m.edsoo.ru
bubnuorteka POII

https://resh.edu.ru

57 | XHUMHKO-TEXHOIOTHUECKHE MPUHLUIIBI 2.05 bubnroreka LIOK
NPOMBIIUIEHHOTO  TIONYYEHHs  METAJLIOB. https://m.edsoo.ru
IIpou3BoACTBO UyryHa. bubamnoreka POIII
https://resh.edu.ru

58 [Tpou3BOACTBO CTAIH 6.05 bubnuoreka [JOK

https://m.edsoo.ru




bubmmorexa POIII
https://resh.edu.ru

59

Xumus B OBITY.

13.05

bu6anorexa [IOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

60

XuMu4yeckas MPOMBIINIJICHHOCTDH
OKpYyzKaromias cpcaa

16.05

bu6anorexa [JOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

61

HroroBas KOHTpoJIbHAS paboTa

20.05

bu6anorexa IIOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

62

IToBTOpenue tem 3a kypc 11 knacca.

23.05

bu6anorexa IIOK
https://m.edsoo.ru
bubmmorexa POIII
https://resh.edu.ru

63-
68

Pezeps

bubnuoreka [JOK
https://m.edsoo.ru
bu6aunorexa POIII
https://resh.edu.ru







YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOJINUYECKHUE MATEPHUAJIBI /UIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
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