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[osicHuTebHASA 3aNMUCKA

PaGouas mporpamma yueOHOTO mIpeaMeTa « XuMus» pa3padoTaHa B COOTBETCTBUU C
TpeboBanusmu nyHkTa 18.2.2 ®I'OC COO, nonoxenus o padbouux nporpammax MbOY
«Coxyposckas COLI um. I'. P. lep>xaBunHa» u ¢ yueToM (henepanbHOi paboueld mporpamMmsl
®enepansaoit OOIT COO) (https://edsoo.ru). OcHOBY 0IX0/I0B K pa3paboTKe MpOrpaMMBbI 11O
XUMUH, K OTIPEICTICHUIO O0IIeH cTpaTerui 00y4eHusl, BOCIIUTAHUS M Pa3BUTHS 00YyJarOIIUXCS
cpencTBaMu yuebHoro npeamera « Xumus» 1t 10—11 kinaccoB Ha mpoUIEHOM YpPOBHE
coctaBunu KoHuenrtyanbHble nonoxenus GI'OC COO o B3anMo00yCI0BICHHOCTH ENEH,
CoJlepKaHus, Pe3yabTaTOB 00y4YEeHUS U TPeOOBAaHMIA K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB.
XuMHs Ha YPOBHE YITyOJIEHHOTO U3YUYEHUS 3aHUMAET BAXKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4HOTO 0O0pa3oBanus yuammxcs 10—11 kmaccos. M3ydenue npeamera, peanuzyemMoe B
ycnoBusX UG GepeHIMPOBAHHOTO, TPOGUIHHOTO 00yUeHHUs, TPU3BAHO 00ECTICYUTh
0011e00pa3oBaTeIbHYI0 U OOIIEKYIBTYPHYIO OJTOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOUMYIO TSI aJIallTallid UX K OBICTPO MEHSIOIIUMCS YCJIOBHUSIM KU3HH B COITMYME, a
TaKXKe IS MPOAOIDKEHHST 00yUeHHs B OpraHU3alusIX MPo(hecCHOHAIBHOTO 00pa30BaHMsl, B
KOTOPBIX XUMHUSI SIBJSICTCS OAHOU U3 MPUOPUTETHBIX JUCITUTIINH.

B nporpamme no XxuMuu HazHaYeHHE TIpeaIMeTa « XUMUS» TOITy4aeT MoAPOOHYIO
WHTEPIPETAIMIO B COOTBETCTBUU ¢ OCHOBoOMoaraomumu nonoxeausimu ®I'OC COO o
B3aUMOOOYCJIOBJICHHOCTH 1IEJICH, COJIEpIKaHMsI, pEe3YyJIbTaTOB OOYUCHHS U TPeOOBAaHUH K
YPOBHIO TOATOTOBKHU BBITYCKHUKOB. CBUIETEICTBOM TOMY SIBJISIFOTCS CIEAYIOIIHNE
BBITMIOJTHSAEMBIC TTPOTPAMMOU 0 XUMHUU (yHKITUH:

- UH(OpPMAIIMOHHO-METOINYECKasl, peau3allis KOTOpoi o0ecreurnBaeT NolyuyeHue
MIpeICTaBICHUS O 1IeJIAX, COACPHKAHUU, O0IIeH cTpaTeruu 00yueHus, BOCIIMTAHUS U Pa3BUTHUS
00y4aromuXxcs CpeICTBAMHU MPeIMETa, U3y4aeMoro B paMKax KOHKPETHOTO MpoQuIs;

- OpraHu3alMOHHO-TUIAHUPYIOILas, KOTOpasi IPeayCMaTpUBAET ONpEAeICHUE: IPUHIUIIOB
CTPYKTYpHUPOBaHUS U MOCIIEIOBATEILHOCTH U3YyUEHHS YUeOHOT0 MaTepraa, KOJTHIECTBEHHBIX
Y Ka4eCTBEHHBIX €T0 XapaKTePUCTHK; TIOJXO0A0B K (POPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISA U OIIEHKH 00pa30BaTEIbHBIX JOCTHKEHUI 00YUYaIOINUXCs B paMKaX UTOTOBOM
aTTecTauy B OpME €MHOTO rOCYIapCTBEHHOTO 3K3aMeHa 10 XUMuUU.IIporpamma st
yIIyOnEHHOTO U3yYCHUS! XUMHU:

- YCTaHABIMBAE€T MHBApPUAHTHOE MPEIMETHOE COJEep)KaHUe, 00s3aTeNIbHOe IS U3yUeHUs
B paMKax OTAENbHBIX MPOoQuUIIei, IpeycMaTpUBAET pacipeiesieHue U CTPYKTYPHUPOBAHUE €T0
IO KJIaccaM, OCHOBHBIM COJIep>KaTeIbHBIM JIMHUSAM/pa3ienam Kypca;

- TaéT MpUMEpPHOE pachpeaesieHue y4eOHOro BpPEMEHH, PEKOMEHIYEeMOro JUIs U3YUECHHUS
OTJIENIbHBIX TEM;

- IpeAJIaraeT MPUMEPHYIO MOCIEeI0BATEIBHOCTh U3YUEHUS Y4eOHOro MaTepuana ¢ y4éToM
JIOTUKYU TIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBSI3EH;

- Ta€T METOAMYECKYI0 MHTEpIPETalr0 LeJle U 3aJad M3ydeHus Mpeamera Ha
YIIyOJNEHHOM YpOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEJTHEr0 OOIIETO
00pa3oBaHus, CONEPKATEIHHON XapaKTEPUCTHKH ITAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHOI 00pa30BaTENBbHOM MPOTrpaMMbl CPETHETO O0IIeT0 00pa3oBaHusl (JINYHOCTHBIX,
MeTanpeIMEeTHBIX, IPEAMETHBIX ), a TAK)KE C YIETOM OCHOBHBIX BHIOB yueOHO-
MI03HABATENbHBIX JEHCTBUI 00yUaIOUIerocs o OCBOSHUIO COJIEPKaHus IIpeIMeTa.

[To Bcem Ha3BaHHBIM MO3ULIUSM B IPOrPAMME IO XUMHUHU MIPEAYCMOTPEHA TPEEMCTBEHHOCTh C
o0ydeHreM XMMHHU Ha YPOBHE OCHOBHOTO 00IIeTro 0O0pa3oBaHus. 3a mpeaeraMu
YCTaHOBJICHHOM MTPOrpaMMOi 10 XUMHUH 00s13aTeIbHON (MHBapUAHTHOM) COCTaBIAIOLICH
coJiep)KaHus yueOHOro npeamMera « XuMHUs» 0CcTaéTcsl BO3MOKHOCTD BbIOOpa  €ro
BapHaTHBHOM COCTABIIAIOIIEH, KOTOpas JIOJDKHA OMNpPEAeNsiThCsS B COOTBETCTBUU C



HaTpaBJICHUEM KOHKPETHOTO MPOduiIst 00ydeHHs.

B coorBerctBuM ¢  KoHUenTyanpHeIMM nosioxkeHusmu  ®I'OC  COO o
Ha3HAYEHUH MPeIMETOB 0A30BOr0 U yriyOIEHHOTO YPOBHEH B CHCTEME
nuddepeHIMPOBaHHOT0 00YUYEHHUS Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus XUMUS Ha
YpOBHE YIUIyOJIEHHOTO M3Y4YEeHMsI HAIpaBlieH Ha pPeaju3aldi0 MPEeMCTBEHHOCTH C
MOCJIEYIOIIKM ATAlOM NOJYyYEHHUS] XUMUYECKOTO0 00pa30BaHus B paMKax U3yUeHHs
CIEIMAJIBHBIX €CTECTBEHHO-HAYUHBIX M XUMUYECKHUX AUCLMILINH B By3aX U OPraHU3aLMAX
cpenHero npodeccuoHansHOro 00pazoBanus. B 310l cBs3M M3ydeHHe npeaMeTa « XUMUsD»
OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha paclIMpEeHUe U yTiyOJeHHe TeOpeTUIeCKON 1
MPAKTUYECKON MOATOTOBKY 00y4YaroInXcsl, BHIOpABUIMX ONpeAesIEHHbIN Mpoduis o0yueHus,
B TOM YHCJIE C IEPCIIEKTUBOM MOCIEAYIOUIETO MOTYYEHUS] XUMUYECKOr0 00pa30BaHus B
opranu3anusax npogeccuoHaabHOro oopazoBanus. Hapsay ¢ 3Tum, B cBeTe TpeOOBaHMIA
OI'OC COO k mnaHupyeMbIM pe3ylibTaTaM 0CBOeHUs (enepaibHOi 00pa3oBaTebHON
MIPOrpaMMBbI CPEAHET0 0011Iero 00pa3oBaHus U3yUeHUE MpeAMeTa « XUMUS» OPUEHTUPOBAHO
TaK)K€ Ha peUIeHHE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUsI 00yUaroIIUXCs, Ha
(dbopmMHIpoBaHKE Y HUX OOIIEHHTEIUICKTYyaIbHBIX YMEHUH, YMEHUH palliOHAIH3aIH y4eOHOTO
Tpy/Aa U 0000IIEHHBIX CLIOCOOOB AESATETBHOCTH, MMEIOIIUX MEXIUCIUIUTMHAPHBIH,
HaAJIPEIMETHBIN XapakKTep.

CocTraBnsrolmuMu mpeaMera « XUMUs» Ha YpPOBHE YIITyOIEHHOTO U3yUeHUs SBISIOTCS
yriryOn€HHbIe Kypehl — « Opranndeckast XuMmusi» v «O0111as 1 Heopranudeckass xumus». [pu
OIpeJIeIeHUH TTO/IX0/I0B K OTOOPY M CTPYKTYPHON OpraHU3aIMK COJICPKAHUS ITUX KYPCOB B
porpamMmme Mo XMMHUH 3a 0CHOBY NMpHHATHI nojioxkeHns @PI'OC COO o paznuuusx 6a30BOro u
yrayO0aEHHOTO YPOBHEH N3YUEHHS TIPEeIMETA.

OcHoBy conepskanus KypcoB «Opranndeckast Xumus» 1 «OO011ast 1 HeOpraHuIecKasi XUMHUSI
COCTaBJISIET COBOKYMHOCTh IMPEAMETHBIX 3HAHUH M YMEHMH, OTHOCSIIMXCS K 0a30BOMY
YPOBHIO U3yU€HUs NpeMeTa. ITa CUCTEMA 3HAHUN TI0JIy4aeT ONpeAeIEHHOE TEOPETUIECKOE
JIOTIOTHEHUE, TIO3BOJISIOIIEE OCOZHAHHO OCBOUTH CYIIECTBEHHO OOIBIIHI 00bEM
(bakronoruueckoro Mmatepuania. Tak, Ha yriIyOJIEHHOM YpOBHE U3yUEHUs MIpeIMeTa
o0ecreyeHa BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMYEHHS O0BbEMA 3HAHUN O XUMHUYECKHX
AJIEMEHTAax M CBOMCTBAX MX COEIMHEHUI Ha OCHOBE PacIIUpPEHUsI U yIiayOneHus
IIPEICTABIECHUII O CTPOCHUM  BEIECTBA, XHWMHUYECKOM CBSI3M M 3aKOHOMEPHOCTAX
IIPOTEKAHUs pEaKLUii, paCCMaTPUBAEMBbIX C TOUKHU 3PEHMSI XUMUYECKOU KMHETUKH U
TepMOJIMHAMUKHU. M3ydeHne nepruoinueckoro 3akoHa u [lepunogndyeckoi CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB 0a3UpyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX
MIPECTABICHUAX O CTPOCHUH aToOMa. XUMHUYECKas CBA3b OOBSICHIETCS C TOUKH 3PCHHUS
HHEPreTUYEeCKUX U3MEHEHUH Ipu e€ 00pa30BaHNU U Pa3pyILIEHUH, @ TAK)KE C TOUKU 3PEHUS
MeXaHU3MOB €€ o0pa3oBaHus. V3yueHne TUIOB peakluii 10MoiHsAeTcs: JOpMUPOBAHUEM
MIpeICTaBICHUI 00 IEKTPOXUMHUUYECKUX MPOLIECCax U ANEKTPOJIN3€E PACIIaBOB U pacTBOPOB
BellecTB. B kypce oprannueckoil XuMum npu pacCMOTPEHUHN PEAKIIMOHHOM CITIOCOOHOCTH
COCIMHEHUH yzemnseTcs oco0oe BHUMaHHE BOIpPOcaM 00 3JIEKTPOHHBIX 3¢ ¢ekTax, o
B3aMMHOM BJIUSHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaxX PEaKLUM.

Ocoboe 3HaueHnEe UMEET TO, YTO Ha COJEpKaHNE KYPCOB XUMUU YTIIIyOJIEHHOTO YPOBHS
M3YYEeHHUS JIJIsl KI1acCOB OIpeaenEHHOro mpoduis (ri1aBHbIM 00pa3oM Ha UX CTPYKTYpPY U
XapakTep JOTOTHEHHUN K 00IIel cucTeMe IPEeIMETHBIX 3HAHUN ) OKa3bIBAIOT BIUSHUE
CMEXHBIE peAMETHI. Tak, HapuMmep, B COJIEpPKaHNU IpeaAMeETa JIJIsl KIIacCOB XUMHUKO-
¢uznueckoro npoduis GobiIoe 3HaYCHHE OYAYT UMETh 3JI€MEHTHl y4eOHOro MaTepuasa mo
oOuieit xumuu. [Ipn n3ydenuu mpeaMera B JaHHOM CIIydae akIeHT OyJIeT c/ielnaH Ha
OOIIIHOCTH METOJIOB MTO3HAHMS, OOIIHOCTH 3aKOHOB W TEOPHH B XUMHH U B (PUBHKE:



aTOMHO-MOJIEKYJIIpHasi TeOpHsl (MOJIEKYJISIpHAsl TeOpuUs B GU3HKE), 3aKOHBI COXPAHEHMUSI
MacChl ¥ YJHEPIUH, 3aKOHBI TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IIPEIACTABICHHS O CTPOCHUH
BEILECTB U IPYroe.

B 10 xe Bpems B cofiepKaHUM MpeaMeTa AJis KIIACCOB XUMHUKO-OMOJIOTUYECKOT0 MpoQuis
OOJBIITNH YJIENBbHBIN BeC OyJeT UMETh OpraHuvecKas XuMusi. B aTom ciydae npenocraBisieTcs
BO3MOXKHOCTB JUIsI 00s1ee 00CTOSTENILHOTO PACCMOTPEHUSI XUMUYECKOI OpraHu3alii KJIETKU
KaKk OHONOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOH BXOJIAT, K MPUMEpPY, TAaKUe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIUMUbI, OCNIKH, YTIEBObI, HyKICUHOBBIE KHCIOTHI U
npyrue. IIpu 3ToM 3HaHUS 0 COCTaBe U CBOMCTBAaX MPEACTABUTENIEH OCHOBHBIX KJIACCOB
OPraHWYECKHX BEIIECTB CIy’KaT OCHOBOW I U3yYEHHs CYLIIHOCTH IPOIIECCOB
(dboTocuHTE3a, TBIXaHUS, TUIICBAPCHHS.

B nnane ¢popmupoBaHusi OCHOB HAYYHOTO MUPOBO33PEHHUSI, OCBOCHHUS OOIICHAYYHBIX METO/IOB
MIO3HAHMS U OIbITa NPAKTUYECKOTO MPUMEHEHHUSI HAYUHbIX 3HAHUM UW3Yy4YEHUE MpeaMera
«XuMusg» Ha yriayOn€éHHOM YPOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SIX C
y4eOHBIMH MTPEIMETAMHU, BXOASIIMMH B COCTaB MPEJIMETHBIX o0nacTeit « EctecTBeHHO-
Hay4HBIE TIpeIMeTh», «MaTemaTuka 1 uHpopMaTuka» u «Pycckuil s3Ik U IUTEpATypay.
[Tpu u3yuennn yueOHOTo npeaMeTa « XUMHUs» Ha YriIyOJIEHHOM YPOBHE TaKKe, KaK Ha
YPOBHE OCHOBHOTO M CPEIHET0 00I11ero oopa3oBanus (Ha 6a30BOM ypOBHE), 3a1a4eit
MEePBOCTENIEHHON 3HAYUMOCTH SIBIIsieTCS] (JOPMUPOBAHUE OCHOB HAYKH XMMHH KaK 00JacTh
COBPEMEHHOT'O €CTECTBO3HAHMS, IPAKTHYECKON JIEATEILHOCTH YEJIOBEKA U OJJHOTO U3
KOMIIOHEHTOB MUPOBO# KyIbTyphbl. Perienue 31oii 3ajaun Ha yriryOJaéHHOM YpOBHE H3Y4EHUS
MpeaMeTa npenoiaraeT pealn3anuio TakKuX HeeH, Kak:

- opmupoBaHUe MpeACTaBICHUI: 0O MaTEpUaTILHOM €UHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJIEHUH MPUPOJIbI, O MECTE XUMUU B CICTEME €CTECTBEHHBIX HAYK U €€
BEyIICH PO B 00ECTIEYCHUN YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA: B PEIICHUH ITPOOIeM
IKOJIOTHYECKOH, SHEPreTUICCKON U THIIEBON 0€30MaCHOCTH, B PA3BUTHH MEIUIINHEI,
CO3IaHUU HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOYHUKOB SHEPrud, B OOecneueHuu
palMOHAJIBLHOTO  MPUPOIOIONb30BAHUS, B POPMUPOBAHUU MUPOBO33PEHUS U 001IEH
KyJbTYpPbI YEJIOBEKA, a TAKXKe SKOJIOrHUeCKd 000CHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3/I0POBBIO
U IIPUPOJHON Cpee;

- OCBOEHHUE CUCTEMBI 3HAHUH, JIEKAITUX B OCHOBE XUMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa: PYHIAMEHTAIBHBIX TIOHATUH, 3AKOHOB U TEOPUI XUMUH,
COBPEMEHHBIX MTPEACTABICHUI O CTPOCHHH BEILIECTBA HA PA3HBIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, O TEPMOJIMHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEaAKIINil, 0 XUMUYECKOM PaBHOBECHH,
pacTBOpax U JUCTIEPCHBIX CHCTEMaX, 00 OOIIMX HAyYHBIX MPUHIIUIIAX XUMUYECKOTO
IIPOU3BOJICTBA;

- opmupoBaHue y 00y4aromuxcsi OCO3HAHHOT'O MOHUMAaHUS BOCTPEOOBAaHHOCTH CUCTEMHBIX
XUMUYECKHUX 3HAHUM JIJ1s1 OOBSICHEHHS KITIOUEBBIX UJIEH U TPOOJIeM COBPEMEHHON XUMUH, TSI
OOBSICHEHUS M IPOTHO3UPOBAHUS SBJICHUN, MIMEIOLINX €CTECTBEHHO-HAYYHYIO IPUPOY;
IPaMOTHOTO pEIICHUS POOIIeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHNS, aHAIU3a U OIICHKH
C TIO3UIIMH PKOJOTUYECKON OE30MaCHOCTH MTOCICACTBUI OBITOBOM M IPOU3BOACTBEHHOM
JEATEIbHOCTH YEJIOBEKA, CBA3AHHOW C XMMHYECKUM IIPOU3BOACTBOM, HCIOJIB30BAHUEM U
nepepadOTKO BEIIECTB;

- yriyOJieHue MpeACTaBICHU 0 HAyYHBIX METOAaX O3HAHUS, HEOOXOAMUMBIX IS
MPHOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB M OOBSICHEHUS XUMHUECKUX
SIBJICHUH, UIMEIOLUX MECTO B IIPUPOJIE, B IPAKTUYECKON JAEATEIBHOCTH U TOBCEIHEBHOM
KU3HH.



B rurane peanuzanuu nepBoovepeTHBIX BOCIIUTATEFHBIX U PA3BUBAIOIINX (OyHKIHN
[[EJIOCTHOM CHCTEMBI CPEIHEro 001Iero 00pa3oBaHus NPy U3YUCHUH IpeaMeTa « XUMHUSD» Ha
yriay0JaEHHOM YpOBHE 0COOYIO aKTyaabHOCTh IPUOOPETAIOT TAKUE IIENH U 33/1a4H, KaK:

- BOCIIUTaHUe YOSKIEHHOCTU B TO3HABAEMOCTH SIBJIICHUN TNPUPOABI, YBAXEHHS K MPOIECCY
TBOpYECTBa B obnactn TCOPETUUCCKUX W TPUKIATHBIX I/ICCJ'IG)IOBaHI/Iﬁ B XMMHH,
(hopMHUpOBaHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYyKHU;

- pa3BUTHE MOTHBAIMH K 00YUYEHHIO U TO3HAHUIO, CTIOCOOHOCTEH K CAMOKOHTPOIIIO U
CaMOBOCITMTAaHUIO HA OCHOBE YCBOEHUSI 00IEYETOBEYECKIX IEHHOCTEIH;

- Pa3BHUTHUC NTO3HABATCIIbHBIX HHTCPCCOB, HHTCIIJICKTYAJIBHBIX X TBOPYCCKUX CIIOCOOHOCTEMN
oOydaromuxcs, (GOpMHpPOBaHHE Yy HUX CO3HATEIHLHOTO OTHOIICHUS K CaMOOOPa30BaAHUIO
Y HETMPEePBIBHOMY 00pa30BaHHUIO KaK YCIOBHUIO YCIEIIHON MPOPECCUOHATFHOU |
OOIIECTBEHHON NEATEIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3[I0OPOBBIO U
MOTPEeOHOCTH B 3I0POBOM 00pa3e KU3HHU;

- (hopMupoBaHKE yMEHHIA M HABBIKOB Pa3yMHOTO MTPUPOIOTIOIE30BaHHS, Pa3BUTHE
IKOJIOTHUYECKOHN KYJIBTYPhI, TPHOOPETEHUE OMBITa OOIIECTBEHHO-TOJIE3HON IKOJIOTUICCKOM
ACATCIIBHOCTH.

Oob11iee yncno YacoB, pEKOMEHIOBAaHHBIX JUIsI U3yYEHUS] XUMUU Ha YTITyOJIeHHOM ypOBHE, —
204 gacos: B 10 xiacce — 102 gaca (3 gaca B Henenmo), B 11 kiacce — 102 yaca (3 uaca B
HEJIETIO).

Peanu3zanus BocnuTaTeabHOrO MOTEHIIMAIA HA YPOKAX XUMHUH BbIPA)KaeTCsl B BOCIUTAHUU
JMYHOCTHBIX KaYECTB K TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSATEIBHON HH(POPMAIIMOHHO-
MI03HABATEIBHOM JEATETLHOCTH, BIIaJICHHE HAaBBIKAMU TOIY4YEeHUSI HEOOX0JUMOI HH(OpMaIIH
U3 cIoBapei pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHHKAX
nH(pOpMaIUY, KPUTUYECKU OLICHUBATh U MHTEPIIPETUPOBATH HH(OPMALIKIO, TTOTyYaeMyI0 U3
Pa3IMYHBIX HCTOYHHUKOB.

JleITeTbHOCTD YYUTENS C YI€TOM IPOTrPaMMBbl BOCTIUTAHHS:

YCTaHOBJICHHE JJOBEPUTEITHHBIX OTHOIICHH MEX/TYy YUUTEIIEM U €T0 YUYCHUKAMH,
CHOCOOCTBYIOLIMX MO3UTUBHOMY BOCIPHUATHIO YUAIIUMUCS TPEOOBAHUIA U MPOCHO YUUTENS,
MIPUBJICYECHUIO MX BHUMaHUS K 00CyX/1aeMoi Ha ypoke HHPOpMAIUH, aKTUBU3ALUU X
MO03HABATEIbHOM €SI TETbHOCTH;

o0y KIeHNE IKOJIBHUKOB COOI0AATh Ha ypOKe OOLIETIPUHSTHIE HOPMBI TIOBEJICHUS, TIPaBUIIa
o0mIeHMsI O cTapiuMHu (YUUTENSIMH) U CBEPCTHUKAMU (IIKOJIBHUKAMHU ),

MIPUHIIUAIIBI Y4€OHOM TUCIUTUIMHBI U CAMOOPTaHU3AIIHH;

MIpUBJIEYEHNE BHUMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY aCIIEKTY U3y4aeMbIX Ha ypOKax
SIBJICHHM, OpTaHU3aIis UX pabOoThI C TOJIy9aeMOM Ha YPOKE COIMATBLHO 3HAYUMOM
nHpOpManreil — THUIIMUPOBAHHE €€ 00CYKICHHS, BBICKa3bIBAHUS YUAIIMMHUCS CBOETO MHEHHUS
IO €€ MOBOJTy, BEIPAOOTKH CBOETO K HEH OTHOIICHUS;

HCIOJIb30BaHNE BOCTIUTATEIBHBIX BOBMOKHOCTEH CO/Iep:KaHus yueOHOro MpeiMeTa yepes
JIEMOHCTPAIIHIO JIETSM IPUMEPOB OTBETCTBEHHOTO, TPAXk/IaHCKOTO TOBEICHUS, TPOSBICHUS
YEJIOBEKOIIOOUS U I0OPOCEPACUHOCTH, Yepe3 MOoA00P COOTBETCTBYIOIIMX TEKCTOB JIJIsl YTCHHUS,
3a/1a4 JJIsl pelIeHHs, TPOOIEMHBIX CUTYaIlUH JiJisi 00CYKIEHUS B KIlacce,

MIPUMEHEHHE HA YPOKE HHTEPAKTUBHBIX ()OPM paOOThI yUaIIUXCs: UHTEIUICKTYaIbHBIX U,
CTUMYJIUPYIOUINX MO3HABATEIbHYIO0 MOTUBAIIMIO ITIKOJIBHUKOB; TUCKYCCHUI, KOTOpPBIE Tat0T
y4dalmMcsi BO3MOKHOCTb TPUOOPECTH OTBIT BEJIEHUSI KOHCTPYKTUBHOTO JIMAJIOra;

TPYTITOBON paOOTHI WM pa0bOTHI B TIapaX, KOTOPHIEC ydaT MIKOJFHIUKOB KOMaHIHOW paboTe 1
B3aMMOJICHCTBUIO C IPYTUMH JETEMU;



BKJIFOYEHHUE B YPOK UI'POBBIX MPOLEAYP, KOTOPBIE IOMOTAOT MOAAECPKATh MOTUBALUIO JIETEH K
IIOJIYYEHUIO 3HAaHUH, HAIAXKUBAHUIO ITO3UTUBHBIX MEKIIMYHOCTHBIX OTHOLIEHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO JOOPO’KENIaTeIbHONH aTMOC(ephl BO BpeMsl YPOKa;

opranu3anus me@cTsa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX YUALIMXCS HAJl UX
HEYCIIEBAIOIINMU OJTHOKJIACCHUKAMHU, JTAFOIIET0 MKOJbHUKAM COLMAIIBHO 3HAYUMBIN OIBIT
COTPYAHUYECTBA U B3aMMHOW ITOMOIIIY;

MHULMUPOBAHUE U MOAJIEPIKKA UCCIEA0BATENBCKON JEATENBHOCTH IIKOJIBHUKOB B paMKax
peanu3any UMHA WHAVBUAYAIbHBIX U TPYNIIOBBIX UCCIIEJOBATEIBCKUX MIPOEKTOB, YTO AACT
LIKOJIbHUKAM BO3MOXKHOCTb PHOOPECTH HABBIK CAMOCTOSITEIBHOTO PEIIEHUS] TEOPETHUECKOM
po0OJIeMBbl, HaBbIK T€HEPUPOBAHUS U OPOPMIIEHHUSI COOCTBEHHBIX M/I€H, HABbIK YBAKUTEIBHOTO
OTHOIICHHSA K 9y KUM UIesIM, 0(DOPMIICHHBIM B pab0OTax APYTUX UCCIIEI0BATENEH, HABBIK
nyOIMYHOrO BBICTYIUICHUS TIepel ay IMTOpUeH, apryMeHTUPOBaHUSI U OTCTAMBAaHUS CBOCH
TOYKH 3PEHUS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMUH

[Ipeamer u 3HaYeHHWE OpPraHMYECKOW XHMMHHU, MPEICTAaBICHHE O MHOTO00pa3Wu OpPraHHMYECKHX
COEIUHEHUN.

DNEeKTPOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE M BO30YXKIEHHOE COCTOsSHUS. BaneHTHbIe
BO3MOXKHOCTH aTOMa yrliepoja. XHUMHUYECKas CBS3b B OPraHUYCCKHX COCIUHCHUSAX. THITBI
rUOpUAN3aIui aTOMHBIX oOpOuTaneit yriepona. MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOHW CBSI3U
(0OMEHHBIN M JOHOPHO-AKIENTOPHBIN). TUMBI MepeKphIBaHUS aTOMHBIX OpOWTameil, G- U T-CBS3U.
OpunHapHasi, [BOiHas U TpoiiHas cBsA3b. CrocoObl pa3phiBa CBsi3ed B MOJIEKyJIaX OPTaHMYECKUX
BemiecTB. [loHsATHE O CBOOOAHOM paauKaie, Hykieoduse u anexTpoduie.

Teopust cTpoeHus opraHudeckux coeauHeHuid A.M. ByTiepoBa u cCoBpeMEHHBIE NPEICTABICHUS O
CTPYKTYpE MOJEKYJ. 3HaU€HHE TCOPUU CTPOCHHUS OPraHMYECKHX COETUHEHUU. MOoJeKyysipHble U
CTpyKTypHbIe (hopmynbl. CTpYKTypHBIE (POPMYIIBI PA3TUYHBIX BHUIIOB: pa3BEPHYTas, COKpaIIEHHAS,
ckeneTtHas. M3omepus. Buabl nu3oMepun: CTpyKTypHas, IPOCTpaHCTBEHHAsI. DIEKTPOHHbBIE d(H(PEKTHI
B MOJICKYJIaX OPTaHUYECKUX COCAMHEHHUH (MHIYKTUBHBIA U ME30MEPHBIN 3 (HEKTHI).

[IpencraBnenue 0 KITacCU(UKAIIN OpraHUYECKHUX BEIIECTB. [TonstTre o
¢dbyskmonansHOU Tpynme. ['omonorus. ['omonoruueckue psinpl. Cucremarndeckass HOMEHKIIATypa
oprannueckux coequHenuit (IUPAC) u TpuBHalibHbIe Ha3BaHUS OTACIBHBIX MPEICTaBUTEIICH.
OcoOenHoctu W KiaccuuUKalus OpraHMYECKUX peakuuid. OKUCIUTENBbHO- BOCCTAHOBHUTEIBHBIC
peaKkyy B OPraHMICCKON XUMUH.

IKCMepUMEHTAJIbHbIE METO/IbI H3yUeHHUsI BEeIeCTB U UX MPeBpalleHuii

O3zHakoMJieHHE C O0pa3llaMH OpPraHMYECKUX BEIIECTB U MaTepHallaMd Ha UX OCHOBE, OTBITHI IO
MPEBpALICHUIO OPTaHUYECKUX BEIIECTB MpPU HArpeBaHuU (IJIaBieHHE, OOyTIUBAaHHE U TOPEHHE),
KOHCTPYHPOBaHUE MOJIeJIEH MOJIEKYJI OPraHUYECKHUX BEILECTB.

Yraesonopoasl

Anxanel. ['omMonormdeckuil psa — ankaHoB, oOmas ¢opmyla, HOMEHKIATypa W H30MEpHS.
DJIeKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AalKaHOB, SP°-TMOPHMIAM3AIMA ATOMHBIX
opOuTaneit yriaeposa, 6-cBsizb. Kongopmepol. Duznueckue CBONCTBA aTKAHOB.

XUMHYECKHE CBOMCTBA QJKAaHOB: PEaKIHMH 3aMEIIEHHUs, HW30MEpHU3AIMNH, JEeTUAPUPOBAHUSA,
UKJIW3ALAY,  THUPOJM3a,  KPEeKWuHra, TropeHus. Ilpeocmaenenue o Mexawnuzme peaxyuil
PAOUKATIBHO20 3AMEUeHUS.

Haxoxnenue B mpupojie. CriocoObl NOMyueHUs! U MPUMEHEHUE alIKaHOB.

[uknoankanpl. OOmas Qopmyna, HoMeHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOSHUS U
XUMHUYECKHX CBOWCTB MasblX (IIUKJIONPONAH, IUMKI00yTaH) W OOBIYHBIX (I[UKJIOTICHTAaH,
[IUKJIOTEKCaH) IUKI0ATKaHOB. CIOCOOBI MONYYeHHS U TPUMEHEHUE ITUKII0ATKAHOB.

Anxensl. ['omonoruueckwii psig ankeHoOB, obOmas Qopmyna, HOMEHKIATypa. OJNEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJNIEKYJ alKeHOB, SP>-THOPHIM3AINA aTOMHBIX OpOHTasIel yriepona,
6- u m-cBsi3u. CTpPYKTypHass U reomeTpuueckas (IMc-TpaHc-) u3omepus. Duszndeckue CBOMCTBA
aJKEeHOB. XWMHUYECKHE CBOMCTBA: PEAKIUU TPUCOCAMHEHUS, 3aMEIICHUS B O-TOJIOKEHUE TMPHU
JBOMHON CBSI3YM, MNOJIMMEPU3ALMU M OKUCHEHMs. [Ipeocmaenenue o MexaHusme peaxyuu
anekmpoghunvrozo npucoeourenus. [Ipasuno MapkoBaukoBa. KauecTBeHHbIE peakiuu Ha JBOHHYIO
cBsA3b. CrIocoObl MOTyUYEHUS U IPUMEHEHHUE aJTKEHOB.

Ankanuensl. Kiaccudukarms ankaaueHoB (COMPsHKEHHBIC, W30JMPOBAHHBIC, KYMVIUPOSAHHbIE).



Oco00CHHOCTH 3JICKTPOHHOTO CTPOCHHS M XMMHYECKHX CBOWCTB CONPSOKEHHBIX TUEHOB, 1,2- m 1,4-
npucoenuHenue. [lomuMepuszanus conpsHKEHHBIX AueHOB. CrocoObl MOMy4YeHUss W MPUMEHEHHUE
AKaNEeHOB.

Anxunbl. ['omonormdeckuil psig  ajnkuHOB, oOmas Qopmyna, HOMEHKIATYpa U U30MEPUS.
DONEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJKHHOB, SP-TUOpHIM3alus aTOMHBIX
opOutaneit yriuepona. Pusnueckue CBONCTBA aJKMHOB. XUMHUYECKHE CBOMCTBA: peEaKIMU
IPUCOEANHEHNS, TUMEPHU3alMM M TpPUMEpHU3alluu, OKHUCIIeHUsA. KHCIOTHblE CBOWCTBAa AaJKMHOB,
UMEIOIIMX KOHILIEBYIO TPOHHYIO CBsi3b. KauecTBEHHblE peakiMU Ha TpPOHHYI0 CBA3b. CrocoObl
MOJTyYEHUs U IPUMEHEHHUE AJIKMHOB.

Apomatuyeckue yrieBofoponbl (apeHsl). ['omonoruueckuit psa apeHoB, oOmas ¢opmyia,
HOMEHKJIaTypa M HM30Mepus. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl OeH307a.
Ilpasuno apomamuunocmu, npumepsvl apomamudeckux coeourenuti. OU3NUECKUE CBOICTBA apCHOB.
XuMUYecKue CBOMCTBa OEH30J1a M €ro TOMOJIOTOB: PEaKIUU 3aMelleHus B OCH30JbHOM KOJbIIE U
VIJIEBOJAOPOJHOM  paauKale, pEeakuud MPUCOCTUHEHUS, OKUCICHHE TOMOJIOTOB OeH3oda.
Ilpeocmasnenue o mexanusme peaxkyuii saekmpoghunvHoco 3amewjenusi. llpencraBnenue o006
OPUEHTUPYIOIIEM JCHCTBUU 3aMecTuTeNeil B OEH30JbHOM KOJNBIE Ha TNpUMEpe alKWIbHBIX
pajuKaioB, KapOOKCHIBHOW, THAPOKCHIBHON, aMHHO- ¥ HUTPOTPYIIB, aTOMOB TaJIOTCHOB.
Oco0OeHHOCTH XMMHUYECKUX CBOMCTB cTHpoisa. [lomumepusanus ctupona. CrocoObl MOTy4YEHUS U
MPUMEHEHHE apOMaTUUYECKHX YTJIEBOJOPOJIOB.

[Ipuponnsiii ra3. IlonyTtHele HedTsaHBIe ra3pl. Hedts n €€ mpoucxoxaenue. KameHHbI yroias u
OPOAYKTHl ero mepepaboTku. CriocoObl mepepaboTKu HEPTH: MEeperoHka, KPeKUHT (TepMUYECKUH,
KaTaguTHuueckuil), pudopmuHr, muponu3. [IpomykTel mepepaboTku HedTH, WX TPUMEHEHHE B
MPOMBIIIICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXAY PA3IMYHBIMU KJlacCaMH YIJI€BOJOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOIHBIX YIJI€BOJIOPOAOB. Peakiuu 3aMelieHus rajoresa Ha
TUAPOKCOTPYIIITY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSDYNAY .

JleiicTBHe Ha TalOTEeHIIPOU3BOJHBIE BOJHOTO M CIHHPTOBOTO pacTBOpa Iménouu. B3ammonelicTBue
JUTaNIOTeHATKAHOB c MarHuem u [IUHKOM. Ilonamue 0 MemanioopeaHu4ecKux
coeounenusx. VIcronb30BaHKE TaJIOreHIPOU3BOJHBIX YIJIEBOAOPOAOB B OBITY, TEXHHKE U IpHU
CUHTE3€ OPraHUYECKUX BELIECTB.

JKCNEepUMEHTAJIbHbIE METO/IbI H3yYeHHUs BellleCTB H MX NpeBpalleHuil

W3ydyenne (uU3MUECKHX CBOWMCTB YTIEBOIOPOAOB (PAaCTBOPUMOCTh), KAueCTBEHHBIX pEaKIUN
YTJIEBOJOPOJOB Pa3IMUYHBIX KiIaccoB (oOeciBeurnBaHWE OpOMHON WM HMOAHONW BOJBI, PacTBOpa
nepMaHTaHaTa Kajus, B3aUMOJICHCTBUE alleTUJIEHA C aMMHAYHBIM pacTBopoM okcuaa cepedpa(l)),
KayecTBEHHOE OOHapy)XeHHE YTJIepoJa W BOJOpPOJa B OPTaHUYECKUX BEIIECTBAX, MOIyYEHHUE
ATUJICHA U U3YYEHHUE €0 CBOICTB, O3HaKOMIIeHHE ¢ KojuleKuusiMu «Hedte» n «Yromab», ¢ oopasunamu
IUIACTMACC, Kay4yKOB U PE3HHbI, MOJIEIUPOBAHNE MOJIEKYJI YTJIEBOJOPOJOB U raJIOr€HIIPOU3BOIHBIX
YTJIEBOIOPOIOB.

Kucaopoacoaep:xammue opranndeckue coeiMHeHUs

[TpenenbHble ogHOATOMHBIE CIUPTHL. CTpoeHHE MOJIEKyJl (Ha NpUMEpe MEeTaHoJa M 3TaHoJa).
['omonornueckuit  psan, oOmas ¢opmyna, H30MepHUs, HOMEHKJIAaTypa M KJacCH(pHKalus.
@dusnueckue CBOWCTBA TNpEAEIbHBIX OJHOATOMHBIX CIMPTOB. BogoponHble CBs3U  MEXAy
MOJIEKYyJaMH CHHPTOB. XMMHUYECKHE CBOWCTBA: pEaKlMU 3aMELIeHUs, JAeTUApaTaliy, OKUCICHUS,
B3aMMOJICHICTBUE C OPraHMYECKMMM M HEOpraHMYECKUMHU KucioTamu. KauecTBeHHas peakuusi Ha
OJTHOATOMHBIE CHIUPTHL. JleficTBME 53TaHOJa W MeETaHoJa Ha opraHu3sM dYenoBeka. CrocoOsl



MOJTyYEHUSI U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie a¢upbl, HOMeHKIaTypa u u3oMepus. (OCOOCHHOCTH (PUINICCKUX W XUMHUYECKUX
CBOMCTB.

MHoroaromMHbie COUPTHI — STHIEHIIMKONb W TinlepuH. Puznyueckue W XMMHYECKHE CBOMCTBa:
peakuuu 3aMelleHUusl, B3aWMOJEWUCTBHE C OpPraHMYECKMMH M HEOPraHMYeCKHMMH KHUCIIOTaMH,
KauecTBEHHAasl Peaklys Ha MHOIOATOMHbIE CHHUPTHL. [Ipedcmasnenue o0 Mmexanusme peaxyuil
HYKIeOQUIbHO20 — 3aMeujeHus. JeiictBue Ha opranu3M 4enoBeka. CrocoObl TMONyuyeHHUs W
MPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJIEKYJbl, B3aUMHOE BIUSHUE THUJIPOKCOTPYNNBl W OEH30JILHOTO sijpa.
Ousnyeckue cBoicTBa (QeHona. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosna. KauecTBeHHBIE
peakiuu Ha (denon. TokcuuHocTh (eHona. CrocoObl TONy4YeHHS W TPUMEHEHHE (QeHoma.
®denonpopManbIeTUAHAS CMOJIA.

KapOoHuibHbIE COENMHEHUS — albJeru/ibl U KETOHBL. OIEKTPOHHOE CTPOCHHE KapOOHMIBLHOM
rpynnbl.  ['omonornyeckue psabl ajdbIeTHAOB U KETOHOB, o0mas Qopmyia, H30MepUS H
HOMEHKJIaTypa. Pu3ndeckne CBOMCTBA albJACTHA0B U KETOHOB. XMMHUYECKHE CBOMCTBA AJIbIETHIOB U
KETOHOB: peakUUH TMpHCcOoenuHeHHs. [Ipedcmasnenue o Mexanusme peaxkyuti HyK1eopuibHO20
npucoeounenusi. OKUCICHHE abJETHJIOB, KAaYeCTBEHHbIC peakiMu Ha anpaeruibpl. CrocoObl
MOJTyYEHHUs U TIPUMEHEHUE aJIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE Tpe/ieNibHbIe KapOOHOBBIE KUCIOThL.. OCOOEHHOCTH CTPOCHUS MOJIEKYJ KapOOHOBBIX
kucnor. WM3omepuss u HoMmeHkiatypa. PU3NYECKHE CBOICTBA OJHOOCHOBHBIX MPEIEIbHBIX
KapOOHOBBIX KHUCJIOT. BomoposiHbie CBSI3U MEXKIy MOJEKyJaMH KapOOHOBBIX KHCIOT. XMUMHUYECKHE
CBOWCTBA: KHMCJIOTHBIE CBOMCTBA, peakiys 3TepU(PUKALUHU, PEAKLIUU C YYaCTHEM YIIJIEBOJIOPOJIHOIO
paaukana. OcOOEHHOCTH CBOMCTB MYpaBbUHOW KHUCIOTHL [loHSATHE O MPOM3BOAHBIX KapOOHOBBIX
KHCIIOT — CJIOXKHBIX d(pupax, aneuopuoax, earoceHaneudpuoax, amuoax, Humpuiax. MaorooOpasue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEAEIbHBIX U apOMATUYECKUX KapOOHOBBIX KUCIIOT,
JTUKapOOHOBBIX KHUCIIOT, THAPOKCHKAPOOHOBBIX KHCIOT. [IpeacTtaBurent BBICIIMX KapOOHOBBIX
KHUCJIOT: CT€apUHOBAsl, MATbMUTHHOBAS, OJCHHOBAsS, JIUHONEB8As, NUHONEH08as KUCIOThL. CrocoObl
MOJTyYeHHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonormueckuit psan, oOmas ¢opMmyna, H30MepUsi U HOMEHKJIATypa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA: THAPOIN3 B KUCIIOW U IEJTOYHOU Cpeie.

XKupel. CtpoeHue, ¢uznyeckMe M XUMHUYECKHE CBOWMCTBA JKMPOB: THAPOIU3 B KUCIOH U
nienouHoit cpene. OCOOEHHOCTH CBOWCTB JKUPOB, COAEPKAIIUX OCTATKH HETPEACNIbHBIX JKUPHBIX
kucaot. JKupsl B mpupo/ie.

MBpU1a Kak COM BBICHIMX KAPOOHOBBIX KUCIIOT, MX MOIOILEE NeHCTBHE. [loHsmue 0 CuHmemu4eckux

morwux cpeocmeax (CMC).

OO6mas xapakrtepucTuka yriieBofoB. Knaccudukanus yrieBoJoB (MOHO-, JHU- U MOJIHCAXAPUIBI).
MoHocaxapubl: TII0K03a, PPYKTO3a, earakmosa, pubosa, desoxkcupubosa. duzndeckue cBOHCTBA U
HaxoxaeHue B npupoje. Porocunrtes. Onmuueckas uzomepus. Konvuamo-yennas maymomepus na
npumepe MoaeKyibl eN0Ko3bl, npoekyuu Xeyopca, o- u f-anomepul 2ntoko3bl. XUMUYECKUE CBOWCTBA
TJIIOKO3BI: PEAKIMU C yYaCTHEM CIHUPTOBBIX U abJETHAHONM TPYII, CIUPTOBOE M MOJIOYHOKHCIIOE
Opoxenue. IIpumMeHeHne TIIIOKO3bI, €€ 3HAUeHUE B JKU3HEACATEIBHOCTH opraHusma. Jlucaxapuabl:
caxaposa, MajbTO3a M .Jakmo3da. BoccTaHaBiIMBaKIMe W HEBOCCTAHABIMBAIOIIUE UCAXAPUIBL.
I'maponus nucaxapunoB. Haxoxnenue B mpupoze u npumeHenue. Ilommcaxapuibl: Kpaxmad,
IJIUKOTeH ¥ Hemwmono3a. CTpoeHHe MaKpOMOJEeKYl Kpaxmaja, TJMKOTeHa U LEJUTIOJIO3bI.
Ou3nueckue CBOWCTBAa Kpaxmalla M IEIUTFONIO3bl. XWMHYECKHE CBOWCTBA KpaxMmania: THAPOJIH3,
KayeCTBEHHAs] peakuuss C HMOJOM. XWMHYECKHE CBOICTBA IIEIUTIOJIO3BI: THIPOJU3, MOIyYECHUE



3¢upoB 1eIuT0N03bl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).
JKCIepUMEHTAIbHbIE METO/IbI H3y4YeHHUs BeleCTB M MX NMpeBpaleHuii

PacTBOpHMOCTb pa3iu4HBIX CIHUPTOB B BOJE, B3aUMOJACHCTBHE 3TaHOJA C HATPUEM, OKHUCIIECHHUE
STUJIOBOTO CHMPTA B aJbACTH] HA PACKAIEHHOW MEIHOM MPOBOJIOKE, OKUCIEHHE 3TUIOBOrO CIHMPTA
TUXpOMAaTOM Kajiusi (BO3MOKHO HCIOJIb30BaHUE BUIAEOMATEPHUAIOB), Kaue€CTBEHHbIC pEakUUu Ha
anpaerubl (¢ runpokcugom auammuncepeodpa(l) u ruagpokcuaom menu(Il)), peakuus rauuepuHa c
ruapokcuaoM Mmeau(ll), xuMudeckue cBONCTBAa pacTBOpa YKCYCHOHM KHCIIOTBHI, B3aUMOJEHCTBUE
pacTBopa TOKO3bl ¢ ruapokcunom Meau(ll), B3aumozeicTBue Kpaxmajga € HOJIOM, peIICHHUE
SKCIIEPUMEHTANBHBIX 3aja4 no TemMaM «Cnuptel U ¢GeHombl», «KapooHoBbie KuCIOTHL. CloXKHBIE
UpBD.

A3oTcoep:kaliue OpraHuvdecKkne coeJMHeHus1

AMHHBI — OpraHMYeCKHE IMPOU3BOJIHbIE amMmuaka. Kimaccudukamuss amMuHOB: anu(aTHUYECKUE H
apoMaTHYeCKHue; TICPBUYHBIC, BTOPUYHBIE W TpeTuuHble. CTpoeHWE MOJIeKyJ, obOmias Qopmyna,
M30MepHs, HOMEHKIIaTypa 1 (PU3nyecKre CBOMCTBA. XUMHUECKOE CBOMCTBA alM(PaTHIECKUX AMUHOB:
OCHOBHBIE CBOMCTBA, aJKWJIMPOBAHUE, B3aUMOACHCTBUE NMEPBUYHBIX AMUHOB C a30TUCTOM KUCIIOTOM.
Coau anKuIaMMOHUS.

AHWIVH — MpeJCTaBUTENIb AMUHOB apoMaTthdeckoro psjaa. CtpoeHre aHwinHa. B3anMHOe BiIMsiHUE
TPYIIIT aTOMOB B MoJieKyJie aHuiInHa. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBIC
peaknuu Ha aHWIWH. CriocoObl TIONyYeHUS W TMpUMEHeHUe anudarndeckux aMuHOB. [lomyuenue
AHWIMHA U3 HUTPOOCH301a.

AmuHokucnoTel. Homenknatypa u uzomepus. OTaenbHble NPeICTABUTENN (L-aMUHOKHUCIIOT: TJIMIIVH,
aJlaHuH, (eHUNANAHUH, CePUH, 2IYMAMUHOBAs KUCIOmMA, JU3UH, yucmeun. Onmuueckas uzomepus
amunoxuciom: D- u L-amunoxucnomei. OU3WUeCKHe CBONCTBA aMHHOKHCIOT. XUMHUYECKHE
CBOMCTBa aMHUHOKHUCJIOT Kak aM()OTEPHBIX OpraHUYEeCKUX COCTUHEHHM, PEaKIusl MOJTUKOHICHCAIINH,
o0Opa3oBaHHe TENTUIHOW CBsI3U. buomornyeckoe 3Ha4YeHHWE aMUHOKUCIOT. CHUHTE3 W TUIPOIH3
METITUIOB.

benku kak mpupomHple monuMepsl. IlepBUyHas, BTOpWYHAS W TPETHYHAs CTPYKTypa OEIKOB.
XUMHYECKHE CBOMCTBA OEIKOB: THAPOIIH3, ICHATYpAIlMs, KAUeCTBCHHBIC PEaKIIUU Ha OCIIKH.
Tonamue 06 azomcoodepiicawux cemepoyuKkIudeckux coeounenusx. Ilupumuounosvie u nypuHosvie
ocHnoganus. Hykneunogvie kuciomol: cocmas, cmpoetue u Ouoio2uieckas poib.
JKcnepuMeHTAIbHbIE MeTOAbl H3y4YeHHS BeleCTB U UX MpeBpallleHu i

PactBopenue OenkoB B Boje, JeHATypalus OCKOB MPHU HArpEBaHHHM, IIBETHBIC PEaKIMH Ha OCNKH,
pelIeHNE SKCIEPUMEHTANIBHBIX 3aJ]1ad M0 TeMaM «A30TCOAEPIKAIINE OPraHUYECKUE COCIMHEHUS» U
«Pacno3HaBaHHE OPraHUYECKUX COCTMHEHUI.

BbicokoMoO/IeKY JISIPHbIE COEMHEHUS

OCHOBHBIE TIOHSTHS XUMHHU BBICOKOMOJICKYJISIPHBIX COSIMHEHUI: MOHOMED, OJIUMED, CTPYKTYPHOE
3BEHO, CTETIEHb MIOJINMEPHU3ALINH, CPETHSS MOJICKY IsIpHast Macca. OCHOBHBIE METOBI CHHTE32
BBICOKOMOJIEKYJISIPHBIX COEJUHEHHI — NOIMMepHU3alys U MOJIUKOHAeHcaus. [Ipedcmasnenue o
cmepeopezyisipHOCIU U HAOMOAEKYAAPHOU CIMPYKmMype HOAUMEPO8, 3A8UCUMOCHb CBOUCME
nojaumepoe om ux MOJNeKyJIAPHOcO U HaaMOﬂeKy]Z}lpHOZO CMpOEeHUAL.

[Tonmumepnsle MaTepuaisl. [InacTMaccsl (TOIMATHIICH, TOIUITPOIIMICH, TOTMBUHIIXIIOPH],
MOJIMCTUPOJI, TOJIMMETHIIMETAKPUIIAT, TTOJIMKAPOOHATHI, MOJIUATHIICHTepedTanaT). Y tunuzamus u
nepepadoTKa IJIaCTHKA.

DnacToMepsl: HATypajibHbIM KayuyK, CHHTETUYECKHE KayuyKu (0yTaJleHOBbIH, XJIOPOIIPEHOBBIH,



M30IPEHOBBIN) U cunuxkonsl. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CHUHTEeTHYEeCKHe (KarpoH U JIaBCaH).

Tonumepwl cneyuanvrozo HasHaueHus (meghioH, Kesuap, 21eKmponposoosuue noaumepsl,
buopasnazaemvie noiuUMepbl).

IKCNePpUMEHTAIbHbIE METO/IbI H3y4YeHUs BElleCTB H X NMpeBpalIeH Uit

O3nakomiieHHE ¢ 00Opa3lamM TNPHUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKoOB,
pellIeHre YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «Pacrmo3HaBaHue MIacTMacc 1 BOJIOKOHY.

Pacuérnbie 3agaun

Haxoxaerrne MoJIeKyIsipHON (hOpMYIIbI OpTaHUIECKOTO COSTUHEHUS TI0 MACCOBBIM JIOJISIM
AIIEMEHTOB, BXO/SIIUX B €70 COCTAB, HAX0XKICHNUE MOJIEKYIISIPHON POPMYITBI OPTaHHYECKOTO
coelrHeHus 1o Macce (00bEMY) IMIPOTYKTOB CrOpaHusl, 10 KOJIUYECTBY BelIecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIIUU U/UIIM UCXOJHBIX BEIIECTB, YCTAHOBIECHUE CTPYKTYPHOU (hOPMYIIBI
OpPTaHUYECKOTO BEIIECTBA HA OCHOBE €T0 XUMUYECKUX CBOMCTB HITU CTIOCOOOB TIOJTyUeHUS,
OTIpeieNIeHUE JIOJIH BBIXOJa MPOTYKTa PEaKIIUU OT TEOPETUICCKH BO3MOXKHOTO.

MeTanpeamMeTHble CBSI3H

Peanuzanusi MeXNpeaMETHBIX CBSI3€M MpU HW3YyYEHUM OpraHudeckod xumuu B 10 kiacce
OCYUIECTBIIIETCS YEPE3 UCII0JIB30BaHUE KAaK OOIIUX €CTECTBEHHO-HAYUHbIX IOHATUMN, TaK U MOHATHH,
MPUHATHIX B OT/ACJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBIICHUE, HAYYHBIN (aKT, TUTIOTE3a, TeOpHs, 3aKOH, aHAITU3,
CUHTE3, Kiaccudukays, HabnoAeHne, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIb, MOJICIUPOBAHHE.
®duznka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHb,
BEIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PN3NYECKHIE BETMYMHBI, €IHHUIIBI
MU3MEpEHUS, CKOPOCTh, SHEPIHsl, Macca.

buonorus: knetka, opraHusM, 3kocuctemMa, buocdepa, MeTaboIu3M, HACIEACTBEHHOCTD,
aBTOTPO(DHBIN U TeTepOTPODHBIN THIT TUTAHUSA, OpOkeHHEe, (HDOTOCUHTE3, AbIXaHUE, OCIKH,
YTJICBO/IbI, )KUPBI, HyKJICUHOBBIC KUCIOTHI, (JEPMEHTHI.

I'eorpadus: nonesnsle UCKOMaeMble, TOIINBO.

TexHonorus: MUIIEBbIE MPOYKThI, OCHOBBI PAllMOHAIBHOIO TUTAHMSI, MOIOIIME CPENICTBA,
MaTrepuaibl U3 HCKyCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIIACC

TeopeTnueckne 0CHOBbI XUMHH

Atom. CocTaB aTOMHBIX s7ep. XUMUUeCcKuil anemeHT. M3otonsl. Kopnyckyiapro- éonnoeot
oyanusm, 08oticmeenHas npupooa sexkmpona. CTpOSHHUE AIEKTPOHHBIX 000JI0YEK aTOMOB,
KBAHTOBBIE YKCJIa. DHEPreTHYeCKue YpOBHU UNIOAYPOBHU. ATOMHBIE opOuTanu. Knaccudpukanus
XUMHYECKHX 3JIEMEHTOB (S-, P-, d-, f-ameMeHTsI).

Pacrnipenenenue 31€KTPOHOB 110 AaTOMHBIM OPOUTAIISIM, NPUHYUN MUHUMYMA SHEPUU, RPUHYUN
Iaynu, npasuno Xynoa. DneKTpOHHbIE KOHPUTYPALIMA ATOMOB 3JIEMEHTOB IIEPBOT0—4ETBEPTOTO
NEPUO0B B OCHOBHOM U BO30YKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE KOH(UTYpAIl[U HOHOB.
Ilonamue 06 dHepeuu uoHuzaYUU, SHEP2UU CPOOCMBA K INEKMPOHY.
ONeKTpOOTPULIATEIBHOCTD.

ITepuoanueckuii 3akoH u [lepuonnueckas cuctema xumudeckux sneMeHtoB J[.M. Menpaeneena.



CBs13b IEpUOAUYECKOTO 3aK0Ha U [leproandeckoil CUCTEMbI XUMHUYECKHUX JIEMEHTOB C
COBPEMEHHOM Teopuel CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX
AIIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX M CIOKHBIX BEIIECTB MO TpyHmaM W MepHoIaM.
3HaueHue nepuoauueckoro 3akona /.M. Menneneena.

XuMudecKkast CBsI3b. BUIBI XUMHYUECKOM CBSI3W: KOBAJICHTHASA, MOHHAS, METAJUTHYECKAT.
Mexaau3mMbl  00pa3oBaHMs  KOBaJCHTHOH CBS3M: OOMEHHBIN M JIOHOPHO-AKIICTITOPHBIIA.
OHeprus U anuHa cBs3u. [lonspHOCTH, HANPaBIEHHOCTH U HACBHIIIAEMOCTh KOBAJIEHTHOM CBSI3H.
Kpatnsbie cBsa3u. BogoponHas cBsizb. MeKMONEKYIISIpHBIE B3aUMOICHCTBHUS.

BasieHTHOCTB U BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayus amomusix opoumaneil. CBs3b
AIIEKTPOHHON CTPYKTYPBI MOJIEKYJI C KX TEOMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHECHHMA
AJIEMEHTOB BTOPOTO MEPHO/IA).

[IpeacraBieHue 0 KOMIUIEKCHBIX cOeAMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:!
KOMIUIEKCO00pazoBaTeb, TUranabl. Koopounayuonnoe uucio. Homenkiamypa KomniekcHoix
coeOuneHuti. 3HAYCHHE KOMIUICKCHBIX coenuHeHMid. [loHATHE 0 KOOPAWHAIIMOHHOW XUMHH.
BemectBa MONEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUSA. THUIBI KPUCTATUTMYECKUX PEIIETOK
(CTPYKTYp) 1 CBOMCTBA BELLIECTB.

[TonsiTue o0 AuMcHIepCHBIX cucTeMaX. VICTUHHBIE pacTBOpBL. [IpedcmasieHue 0 KOLLOUOHBIX
pacmeopax. CriocoObl BEIpa)KeHHsI KOHLIEHTPALMU pacTBOPOB: MAacCOBasi J10JIsI BEIIECTBA B PaCTBOPE,
MOJISIpHAsi KOHUEHTpalus. HacplllleHHbIE 1 HEHACKIILIEHHBIE PACTBOPHI, PACTBOPUMOCTD.
Kpucramnoruaparst.

Knaccudukanus u HoMeHKIIaTypa HEOPraHUYEeCKUX BellecTB. TpUBHANIbHBIC Ha3BaHUS OTAEIIbHBIX
MPECTaBUTENEC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMu4ecKix peaklinii B HEOPraHMYECKOW U OPraHMYeCKOW XUMHUHU. 3aKOH
COXPaHEHUS MacChl BEIIECTB; 3aKOH COXPAaHEHUSI U TPEBPAIICHHUS SHEPTUU NPU XUMHUUYECKUX
peakuusx. TernoBbie 3)pPeKThl XUMHUUECKUX peakuuid. TepMoXuMudeckue ypaBHEHHS.

CKOpOCTh XUMHUYECKOHN PEaAKITNH, €€ 3aBUCUMOCTh OT Pa3JIUYHBIX (PaKTOPOB.

I'oMOreHHsIe ¥ reTeporeHHsle peakuuu. Kataaus u kataans3aTopsl.

OOpaTtuMbIe 1 HEOOPATHMbBIC PEaKIMU. XUMHUYECKOe paBHOBecHe. Koncmanma xumuueckoeo
pasnogecusi. DaKTOPbI, BIUAIONIME HA MOJ0KEHUE XUMUYECKOTO PAaBHOBECHUA: TeMIIEpaTypa,
JIaBJICHUE W KOHLICHTPAIIMU BEIIECTB, yyacTByrommx B peakiuu. [Ipunuun Jle [Ilatense.
DnekTponuTryeckas qucconuarusi. CUIbHbBIE U caadbie 37eKTPOoauThl. CTeTIeHb TUCCOIUAIINH.
Honnoe npoussedenue 600vi. Cpena BOIHBIX paCTBOPOB: KUCIOTHAsS, HEUTpaIbHasI, IIETOYHAS.
Bonopoausriii mokazarens (pH) pactBopa. 'maponu3 cosneli. Peakiiuu mnoHHOT0 0OMeHa.
OKHUCTUTENbHO-BOCCTAHOBUTEIIbHBIE peakiiuu. CTerneHb OKUcIeHUsI. OKUCIUTENb U BOCCTAHOBUTEIb.
[Tporiecchl OKMCIEHNS M BOCCTAHOBJIEHUA. BakHeIe OKUCIUTENN U BOCCTAHOBUTENIH. MeTo
AJIEKTPOHHOTO OaslaHca. DIIEKTPOJIU3 PACTBOPOB U PACILIABOB BEIIIECTB.

3KCHepI/IMeHTaJ'II>HI>Ie METOAbI H3YUYCHUS BEIICCTB U UX npeBpame}mﬁ

PasnoxeHue nepokcua BOJOpoia B IPUCYTCTBUH KaTaln3aTopa, MOJIEIN KPUCTAITHIECKIX
peéToK, NpoBeeHUE peaKliuii HOHHOTO OOMEHa, ONPEEIEHNE CPEIbl PACTBOPOB C OMOIIbIO
MH/IMKAaTOPOB, U3yUCHHE BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKON peakluu U
M10JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuueckasi xumus

ITonoxxenue HemeTauioB B [lepuoauueckoii cucreMe xumudeckux aneMeHToB .M. Menneneesa u
0COOCHHOCTH CTPOSHHUS UX aTOMOB. DHU3UYECKHE CBOMCTBa HEMETAIIIIOB. AJIJIOTPOIIHS HEMETAJIIIOB
(Ha mpuMepe KucIopoa, cepol, hochopa u yriepoaa).



Bomopon. Ilomyuenme, ¢usnyeckne W XWMHUYECKHE CBOWCTBA: PpEAKIUH C METaIaMH U
HEMeTaJlJlaMHi, BOCCTAHOBUTENbHBIE CBOMCTBA. [ uapunpl. TonnusHvle s1emenmoi.

["anorensl. HaxoxxaeHue B mpupoie, CriocoObl MoryueHus, Gu3ndeckrue 1 XuMHUUECKUe CBOIMCTBA.
["anorenoBogopoabl. BaxkHelie KUCI0poacoaepxKaliue coequHeHus rajoreHoB. JlabopaTopHeie
IIPOMBILIEHHBIE CIIOCOOBI MOTYYeHHsI raoreHoB. [IpuMenenue rajJoreHoB U X COeIMHEHUH.
Kucnopon, o30H. JJabopaTtopHble 1 TPOMBIIIIICHHBIE CLIOCOOBI MOTyYeHHs Kuciaopoaa. duznyeckue
Y XUMUYECKUE CBOMCTBA U NPUMEHEHNE KUCIOPOoJa U 030Ha. OKCHUJIBI U TEPOKCHIBI.

Cepa. HaxoxaeHnue B mpupoie, CiocoObl MOTydeHus, (PU3nIecKre 1 XUMUIECKHE CBONCTBA.
Ceposogopona, cynbbuasl. Oxcua cepri(IV), okcun cepri(V1). Cepuucras u cepHas KUCIOTHI U UX
commi. OCOOEHHOCTH CBOMCTB CepHON KUCIOTHL. [IprMeHeHue cepbl ¥ €€ COeMHEHUI.

Azot. HaxoxaeHue B pupojie, CriocoObl MOTy4eHus!, pU3nuecKue 1 XMMUYeCKHe CBOMCTBA.
Ammuak, HUTpUbl. OKCHIIBI a30Ta. A30THCTAasl U @30THASI KUCIOTHI M X coiii. OCOOEHHOCTH CBOMCTB
a30THOU kucaoThl. [IpumeHenue a3ora u ero coeMHEHUN. A30THbIE y100peHus!.

®ochop. Haxoxaenume B TpUPOAE, CHOCOOBI MOMYYEHHUS, (PUIMUECKHE U XUMUYECKHE
cBoiictBa. @ocdunsl u pochun. Oxcuasl pocdopa, pochopHas kucnora ' €€  COIH.
Memacgpocgpopras u nupoghocgpopnas  kuciomei, pocghopucmasn u pocgoprosamucmas
kuciomsl. [Ipumenenne pocdopa u ero coenuuennii. ochopHbie yaoOpeHUsI.

VYrnepon, HaXokIeHUE B pUpoae. AitoTponHble Moaupukanun. Ousndeckre U XUMHYECKHe
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoM. Okcup yraepoaa(ll), okcua yrinepoma(IV),
yToJIbHAs KUCIIOTa M €€ COM. AKTHBHPOBAHHBIN YTOJIb, adcopoyus. Pyiiepensl, epagen,
yenepoonvle Hanompyoku. [IpuMeHeHe MPOCThIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOIOM, U €T0
COCIMHEHUMN.

Kpemuuii. Haxoxnenune B mpuponae, crnocoObl TMOIy4YeHHUs, (GU3NYECKUE U XUMHUUECKHE
coiictBa. Oxcun kpemuausi(I1V), kpeMHUEBast KUCIIOTa, CHIIMKATHL. [[puMeHeHNe KpEMHUS U €ro
coenuHeHui. CTEKI0, €ro noxy4YeHue, BUIbl CTEKIA.

[Tonoxenue metasmioB B [lepuoanyeckoit cucreMe XUMHYECKUX 3J1EMEHTOB. OCOOEHHOCTH CTPOESHHUS
AIIEKTPOHHBIX 000J0YEK aTOMOB METAIIOB. PacnpocmpaneHnue XumMuyeckux 31eMeHmo8-memaiios 8
3emnoti kope. Ob1Me hr3nyeckue cBoiicTBa MeTaioB. [IpuMeHeHre METaIOB B OBITY U TEXHHKE.
CrnnaBel METaJIOB.

DNEKTPOXUMHUYCCKHH Psijl HAMIPsHDKCHUH MeTautoB. O01ue criocoObl MOTyYeHHsI METaJLIOB:
TUAPOMETAIUTYPrusl, MUPOMETAIUIYprusi, IeKTpoMeTanyprusd. IloHaTne 0 KOppo3uu METauIoB.
Crioco0b! 3aIUThl OT KOPPO3UHU.

O6mas xapakTepuctuka MetamuioB [A-rpynmsr [Teproandeckoit CHCTEMbI XUMHUYECKUX DJIEMEHTOB.
Hatpuii u xanuii: nonydyenue, pusnyeckue 1 XMUMUYECKUE CBOWCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB
U UX COCIUHECHHHN.

O6mas xapakrepuctuka metamios IIA-rpynmsl [lepuonuueckoil cucTeMbl XUMHUECKUX 3JIEMEHTOB.
Marnwuii u Kanpuuii: nonydenue, Guzndeckre 1 XuMHUECKUE CBONCTBA, IPUMEHEHUE MPOCTHIX
BEUIECTB U UX coeAMHEeHUN. JKECTKOCTh BO/IBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AnOMUHUI: NOdy4YeHue, pU3nUecKre U XMMUYECKHEe CBOMCTBA, TPUMEHEHHE TPOCTOrO BELIECTBA U
ero coenuHeHNH. AM(OTEpHBIE CBOWCTBA OKCH/IAa ¥ TUAPOKCHA ATFOMUHUS, THAPOKCOKOMILIICKCHI
AJFOMUHUS.

OO61as xapakTepucTHKa MeTaylIoB modouHbIx noarpynn (b-rpymnmn) [lepuonnyeckoii cuctemsl
XUMHUYECKHUX AJIEMEHTOB.

dusnyeckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAuHeHU. Okeuasl 1 ruapokeuasl  xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTel u AUXPOMATHI, UX OKHUCIUTEIbHBIE CBOMCTBA.
[lonyyeHnue u npuMEeHEHUE XpoMa.



DuU3NYECKUEe U XUMUYECKHE CBOMCTBA MapraHiia u €ro COeIMHeHUN. Baxxnenime coeTuHeHus
mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VII). Ilepmanranar kanusi, ero
OKHCTIUTENbHBIE CBOKCTBA.

Du3nYECKUe U XUMUYECKHE CBOMCTBA kKeJe3a U ero coequHeHui. OKCUIbl, THIPOKCHIBI U COJIHA
xene3a(ll) un sxenesa(Ill). ITomyuyeHne u mpUMEHEHHE KeJe€3a U €ro CIUIaBOB.

Pu3nYecKue U XUMUYECKUME CBOMCTBA MeAu M €€ coenuHeHuu. [lomydeHue u npuMeHeHue
MEIH U €€ cCoOeJNHEHNH.

[{uuk: momydenue, pu3nyeckre 1 XUMUIECKHe CBOMCTBA. AMGBOTEpHBIE CBOMCTBA OKCH/IA U
TUAPOKCHUIA [IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IprMeHeHne 1MHKa U €T0 COSTMHEHUH.
JKcnepuMeHTAIbHbIE MeTOAbl H3yYeHHs BeleCTB U UX MpeBpallleHui

N3yuenne oOpasiioB HEMETaNJIOB, TOpeHue cepbl, (ocdopa, xkeme3a, MarHus B KUCIOPOJIE,
M3y4YeHUe KOJUICKIIMN «MeTaJTbl U CIUIaBb), B3AaUMOICCTBUE IIETIOYHBIX U IMIETOYHO3EMETbHBIX
METaJUIOB C BOAOH (BO3MOKHO UCITOJIb30BAHUE BHIEOMATEPUAIIOB), B3aUMO/ICUCTBHE LIMHKA U JKeje3a
C pacTBOpaMu KHUCJIOT U IIEJI0UeH, KaueCTBEHHbIE PEAKIIMN HAa HEOPIraHMYECKUE aHUOHBI, KATUOH
BOJOpO/ia U KATUOHBI METAJUIOB, B3aUMOACHCTBUE THAPOKCUIOB ATFOMUHHUS U LIMHKA C PACTBOPAMHU
KHCJIOT M ILIEJI0YEH, PEIIeHHE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «I amorensn», «Cepa u eé
coeHEHUs», «A30T U (Hochop U UX COCAMHEHUS», «MeTauTbl TJIABHBIX MOATPYIIID,
«MeTtamibl MTOOOYHBIX TOATPYTII.

XuMHUS U )KU3Hb

Ponp xumum B 0oOecniedeHHM YCTOMYHMBOTO pa3BUTHSA dYesoBeuecTBa. [loHSATHE O HAYYHBIX
MeTO/axX MO3HAHUS U METOI0JIOTMH HAYYHOT'O HcclieoBanus. HayuHble mpUHITUIIBI OpTaHU3aLUN
XUMHUYECKOT0 MTPOU3BOACTBA. [IpOMBITIIIEHHBIE CTTOCOOBI TOMYUYEHUS BAXKHEHUIITUX BELIECTB (Ha
npuMepe MPOU3BOACTBA AMMHAKa, CEPHOM KUCIOTHI, MeTaHoMa). [IpoMbIIIIeHHbIE CTIOCOObI
MOJIYYSHUSI METAJUIOB U CIJIABOB. XMMUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH CPe/ibl U €TO
nocyiencTBus. [lpobnema nepepabomru 0mxo008 u noOo4HuIX NPoOYKmos. Pons XumMuu B
o0ecIreyeHNH YHEPTEeTHUECKON 0€30MacCHOCTHU. [Ipunyunsvt «3e1EHOU XUMULY.

Xumus ¥ 300poBbe uenoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuia ucnosib30BaHus JI€KAPCTBEHHBIX
npenapaToB. Posib X¥uMuM B pa3BUTUU MEIULIUHBL.

XWUMHS THIIA: OCHOBHBIE KOMITOHEHTHI, MHINEBbIE 100aBku. Ponbk xumum B oOecrnedeHUn
MUIIEBOI 0€30MaCHOCTH.

Kocmernueckue u napdromepusie cpeactBa. berroBas xumus. [IpaBura 6e3omacHoro
WCIIOJIH30BAHUS MPENapaToB OBITOBOM XUMUU B TIOBCETHEBHOM YKU3HH.

XuMHS B CTPOUTEIBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTEpHAIIbI (LIEMEHT, 0€TOH). XUMUs B
CeNBbCKOM X03siiicTBe. OpraHYecKre U MUHEPAIbHBIE YI00peHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalIbl, KPACKHU, CTEKII0, KEpaMUKa.

Mamepuanet onsa snexkmponuxu. Hanomexnonoeuu.

PacuéTHble 3agaun

Pacuérel: Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJHUYECTBY BEIIECTBA, MACCE WIIH
00BEMY OTHOTO U3 YUACTBYIOIIMX B PEAKIIMU BEIIECTB, MACCHI (00BEMA, KOJIMUECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMM, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH, Macchl (00b€Ma, KOJIMUYECTBA
BEIIECTBA) MPOJAYKTAa PEaKIMH, €CIH OJHO U3 BEIIECTB JJaHO B BHJIE PACTBOPA C ONpPeAeIEHHON
MacCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, MAaCCOBOM JIOJIM M MOJISIPHOM KOHLIEHTpALMU
BEIIIECTBA B PAacTBOPE, /10U BbIXO/1a MPOJAYKTA PEAKIIMHU OT TEOPETUUECKHA BO3MOKHOTO.



MeTal’[pe}]MeTHbIe CBSI3H

Peanunzanus MeXnpeaAMETHBIX CBS3ei pU U3yueHuH oO1iel U Heopranudeckoi xumuu B 11 kiacce
OCYIIECTBIIAETCS Yepe3 UCTIONIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX NOHATHH, TaK W TIOHSTHH,
MPUHATBIX B OTACJIBHBIX MMPEAMETAX €CCTCCTBECHHO- HAYYHOI'O IUKIJIA.

OO01ure ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBIICHUE, HAYYHBIN (aKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAIU3,
CHHTE3, KJIacCU(pHKALUS, IEPUOAUNIHOCTh, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJIETb,
MOJIETTHPOBaHHE.

®usuka: Matepusi, MUKPOMHP, MAaKpOMHUP, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJIA, JHEPTETUUECKHI YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperatHoe
COCTOSTHHE BEILIECTBA, UACANBHBIN ra3, ((PU3NUECKUE BEINYNHBI, CAMHUIIBI H3MEPEHHs, CKOPOCTH,
9HEpTusi, Macca.

Buonorus: kierka, opraHusM, sKocHcTeMa, Ouocdepa, MeTaboim3M, Makpo- U
MHUKPORJIEMEHTBI, OCJIKH, KUPBI, YTIIEBO/IbI, HYKJIEHHOBBIE KUCIOTHI, (PEPMEHTHI, TOPMOHBHI,
KPYT'OBOPOT BEIIECTB U MMOTOK YHEPTUU B IKOCUCTEMAX.

["eorpadusi: MUHEpaJIBI, TOPHBIE TIOPO/IBI, TOJIE3HBIE UCKOMAEMBbIE, TOTIITUBO, PECYPCHI.

TexHomorus: XMMUYECKast MPOMBIIUICHHOCTh, METAJUTypPTUsl, CTPOUTEIBHbBIC MaTEPHAIIbI,
CEJIbCKOXO3HCTBEHHOE MTPOU3BOJICTBO, TIUIIEBAs POMBIIUICHHOCTD, (DapMalreBTHIeCKast
MMPOMBINIJICHHOCTD, IPOU3BOJACTBO KOCMCTHYCCKUX ITPCNAPATOB, IIPOU3BOACTBO KOHCTPYKIIMOHHBIX

MaTCpHraIoOB, SJICKTPOHHAA TPOMBINIJICHHOCTh, HAHOTCXHOJIOTHHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI
B COOTBETCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOGHHUS MpeameTa «XHUMHS» Ha YPOBHE CpPEIHEro o0Iiero oOpa3oBaHUsl BBIJACICHBI CIEIYIOIINE
COCTABJISIOIINE: OCO3HAHUE 00YYAIONTUMHUCS POCCUUCKON TPaXKTAHCKON MIEHTUIHOCTH; TOTOBHOCTD K
CaMOpAa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIPEIEICHNUI0; HaJMYMe MOTUBAaLlMUM K OO0Y4YEHUIO;
TOTOBHOCTb M CITOCOOHOCTH 00YYaIOIMINUXCSI PyKOBO/ICTBOBATHCS IPUHATHIME B O0IIECTBE MPAaBUIAMU U
HOpPMaMH TIOBEJICHUS; HAJIUYUE IMPABOCO3HAHUS, DKOJIOTUYECKOW KYJIbTYpPbl; CIOCOOHOCTH CTaBHUTH
LEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.
JImgHOCTHEBIE PE3YIBbTATEI OCBOCHHUA MMPEAMCTA «XuMus OTpaxaroT C(l)OpMHpOBaHHOCTI) OIIbITa
MO3HABATEIIbBHOW W MPaKTUYECKOW JESATEIBbHOCTH OOYy4YalolIUXCi B MPOIECCe  peau3aiuu
00pa30oBaTEeNbHON 1eATETHHOCTH.
JIndHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHUS» OTpPakaloT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEIIbHOM M MPAKTHUECKOW JeATEIbHOCTH OO0y4alommMxcs B Tpolecce peanu3aluuu
00pa30oBaTeNIbHON 1€ATENbHOCTH, B TOM YUCIIE B YACTH:
1) rpaaanckoro BocnuTaHMS
OCO3HaHUuA O6y‘IaIOHII/IMI/IC$I CBOMX KOHCTUTYHUHWOHHBIX IIpaB U 065[33HHO0T€I71, YBAXXCHHA K 3aKOHY U
MIPaBOIOPSAIKY;
MPEJACTABIIEHUSA O COLMAJIbHBIX HOpMax U MPaBUJIaX MEKJIIMYHOCTHBIX OTHOIIEHUIN B KOJUIEKTHUBE;
TOTOBHOCTH K COBMECTHOM TBOPUECKOHN NEATEIBHOCTH MPH CO3/aHUU YUYEOHBIX MPOEKTOB, PEIICHUU
y‘-Ie6HI)IX 1 IO3HABATCJIBHBIX 3a/ia4, BBIITIOJHCHUHU XUMHUYCCKHUX SKCIICPHUMEHTOB,
CIIOCOOHOCTM TOHUMAaThb W TNPUHUMAaTb MOTHBBI, HAMEPEHMs, JIOTMKY M apryMEHTbl IpPYruX Mpu
AaHaJIn3€C pa3JIMYHbIX BUOOB y‘-IC6HOfI ACATCIIbHOCTH,
2) IaTPHOTHYECKOI0 BOCHHTAHMS:
LIEHHOCTHOT'O OTHOIIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJICIMIO0 OTEYECTBEHHOW XUMUU;
YBaXEHHUSI K MPOLECCY TBOPUECTBA B OO0JIACTU TEOPUU M MPAKTHUECKOTO MPUTIOKEHUS XHUMHH,
OCO3HAaHHA TOI'0, 4YTO IOAHHBIC HAYKH CCTb PE3YJIbTAaT AJIUTCIIBHBIX Ha6HIOI(€HHfI, KpOIIOTJIIUBBIX
SKCIICPUMCHTAJILHBIX ITOMCKOB, MOCTOAHHOI'O TPpyda y‘IéHI)IX H MTPAKTUKOB;
HHTCPECa M IMMO3HABATCJIBHBIX MOTHUBOB B MOJIYYCHHHU W IMOCICAYIOUIEM aHaJIN3C I/IH(bOpMaLII/II/I (6]
MepPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMHUH;

3) AyX0BHO-HPaBCTBEHHOT0 BOCHUTAHHUSI:

HPaBCTBEHHOI'O0 CO3HAHUS, STHYECKOI0 TIOBE/ICHMS;

CHOCOOHOCTH OLIEHMBAaTh CHUTYyalluM, CBSI3aHHBIE C XUMHUYECKUMH SBICHUAMH, W NPUHUMATh
OCO3HAHHBIC PELICHUs, OPUEHTUPYACH Ha MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OIICHUBATh CBOE MOBEACHUE M MOCTYIKH CBOMX TOBApHILEH C NMO3ULNN HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM M C Y4ETOM OCO3HAHMS MOCIEACTBUN ITOCTYIIKOB;

4) popMupoBanus KYJILTYPbI 310POBb:

MOHUMAaHUS IIEHHOCTEH 310pOBOTO M Oe30macHoro obpasa JKU3HH, HEOOXOJAMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY H IICUXHUUYECKOMY 370POBbIO;

coOIroIeHNsT TIpaBUiI O€30MacHOr0 OOpallleHusl ¢ BEHIECTBAMU B OBITY, TMOBCEAHEBHOM KH3HU, B
TPYAOBOH AEATEIBHOCTH;

MOHMMAaHUS I[IEHHOCTH NPaBUJ WHAMBUAYAJIbHOTO U KOJUIGKTMBHOTO O€30MacHOrO TOBEJACHHS B



CUTYAIHSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HHU JIFOJICH;
OCO3HAHMSI MOCTEICTBUI M HENPUATHUS BPEAHBIX NMPUBBIYEK (YIMOTPEOICHUS AJIKOTOJs, HAPKOTHKOB,
KypeHHs);

5) TpynoBoro BocnuTanus:

KOMMYHHKaTHUBHOM KOMIIETEHTHOCTH B yu4e€OHO-HCCIIe10BATENbCKOMN 1€ TEIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM M IPYTHX BUJAX JIEATEIIHOCTH;

YCTAaHOBKH Ha aKTHBHOE y4acTHE B PEILICHUH MPAKTUYECKUX 3a7a4 COLMaIbHONW HAIpaBIE€HHOCTH (B
paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3Yy4eHUI0 podeccuii pa3muyHoOro posa, B TOM YHCJIE HA OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAHUH 110 XUMHUU;

yYBaXXEHUS K TPYLy, JIOJSM TpyAa U pe3yjbTataM TpyAOBOH I€ATeIbHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MHAMBH1yaJIbHON TpaeKTOpuu o0Opa3oBaHUsl,

Oyayuieir mpodeccun M peaau3alMd COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMUYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 3Kko0/10rHUECKOro BOCTIMTAHHS:

HKOJIOTUYECKH 1€JIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE KaK HUCTOYHHMKY CYIIECTBOBAHUS >KM3HU Ha
3emiie;

MOHUMAaHHUA TJI00aJLHOTO XapaKTepa 3KOJIOTHYECKHX MPoO0sieM, BIUSHUS YKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHUE TTPUPOTHON U COLMAIBHOM CPEIbl;

OCO3HAaHUA H€06XOI[I/IMOCTI/I HUCITIOJIB30BAaHUA I[OCTI/I)KCHI/Iﬁ XUMHU 1 PCHICHUA  BOIIPOCOB
palMOHAIBHOTO MPUPOIOTIONIb30BAHNS;

AKTUBHOTO HENpUATUSA [EHUCTBUM, MPUHOCIIIUX Bped OKPY’KaIoLIeH NpUpOTHON cpede, yMEHUs
IMPOTrHO3NPOBATH H€6HaFOHpI/I$[THI)I€ OKOJIOTUYCCKHUE TOCIACACTBUA NPCANPUHUMACMBIX Jlel\/’ICTBI/II\/'I )51
Mpea0TBpalaTh ux;

HaJIM4YUAg Pa3BUTOr0 3KOJIOTMYCCKOI'0 MBINUICHUA, 3KOJOI HYECKOU KYJbTYpPbI, OIIbITa ACATCIBHOCTHU
HKOJIOTMYECKON  HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMMH B  TIO3HABATEIHHOM,
KOMMYHHUKATHBHOW U COIMAIBHON MpPAaKTHKE, CIOCOOHOCTH W YMEHHUS AKTUBHO MPOTHBOCTOSTh
uaeosIoruu Xxemodoouu;

LHCHHOCTHU HAYYHOT'O ITO3HAHUA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM
MPAKTHKHY;

MOHUMAaHUS CTeNU(UKN XUMUU KaK HAayKd, OCO3HaHHUS €€ poiu B (OPMUPOBAHUU PALHOHAIBHOTO
HAyYyHOTO MBIIUICHUS, CO3JaHUM  LEJOCTHOTO  TPEACTaBIECHUS 00 OKpY’KarolleM MHpe Kak O
€MHCTBE MPUPOIbl U YEJIOBEKa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M peleHuH mpodiem
COXpaHEHHUs MPUPOJTHOTO PABHOBECHS;

yOEeKIEHHOCTH B 0COO0I 3HAUMMOCTH XUMUU JIJIs COBPEMEHHOW ITUBIIIM3AINH: B €€ TYMaHHUCTUYECKOM
HAIpPaBIEHHOCTH M Ba)XHOW POJIM B CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOW KYyJIbTYpbl, B PEIICHUU
rJ100aJbHBIX MIPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YIHEPTreTUUECKOM, MUIIEBON
Y DKOJIOTUYECKOI 0€30MacHOCTH, B Pa3BUTUH MEIMIIMHBI, 00ECIIEYeHUH YCJIOBUHM YCHEIIHOTO Tpyaa U
AKOJIOTMYECKH KOM(OPTHOM KUZHU KaXKIOT0 YiieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: MOHHMMAaHHUSl CYIIHOCTH METOJIOB IMO3HAHUS, HUCIOJIb3YEeMbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIB30BaTh MOTy4YaeMble 3HAHUS ISl aHajau3a U OOBbSICHEHUS
SBJIEHUN OKPYXKAIOIIEro MUpPa U MPOUCXOAIIMX B HEM U3MEHEHH, YMEHUS J1eJaTh 000OCHOBAaHHBIE
3aKJIFOYCHUA Ha OCHOBC HAayYHBIX q)aKTOB U UMCIOMIUXCA NAaHHBIX C LCJbIO IMOJYUCHHUA JOCTOBCPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEJIFHO HCIONB30BaTh XUMHUYECKUE 3HAHUS JUIsl PEIICHUs MpoOJieM B
PCAIbHBIX )KU3HCHHBIX CUTyallHUAX,

WHTepeca K MO3HAHUIO, UCCIIEI0BATEIbCKON AeSTEILHOCTH,

TOTOBHOCTH W CIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHHUI0O M CaMOOOPA30BAHMIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3IMIHBIX chepax mpodhecCuOHATBLHON eI TeTbHOCTH.

METAIIPE/IMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHS IMPOTPAMMBI IO XMMHH Ha YPOBHE CPEIHETO 0O0IIEero
00pa3oBaHUs BKIIIOYAOT:

3HAUUMBIC JUTsI JOPMUPOBAHUS MUPOBO33PEHUS 00YUAIONINXCS MEKAUCIIUILTHHAPHBIE
(MeXIpeIMeTHbIC) O0IIeHAYYHBIE TIOHSATHUS, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHOU KaPTHHBI MUpa U
cnenrdUKy METOJIOB IMO3HAHMSI, UCTIOB3YEMBIX B €CTCCTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHs, SIBICHHE, TIPOIIECC, CUCTEMa, HayYHBIN (haKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIICIOBaHKE, HAOIIOICHUE, H3MEPEHHUE, SKCTICPUMEHT H JIPYTHUE);

YHUBEpCAIbHBIC yUeOHBIC AeCcTBHS (TT03HABATEIILHBIC, KOMMYHHKATHBHBIE, PETYISTHBHBIC),
obecrneunBaroiiye GpopmupoBaHue GPyHKIIMOHAIBHON IPaMOTHOCTH U COLIMATBHON KOMIETEHIINN
00yyJaromuxcs;

CIOCOOHOCTH 00YYAIONTUXCS UCITOJIB30BATh OCBOCHHBIC MEXTHCIUIIMHAPHBIC, MUPOBO33PEHUYCCKHE
3HAHMS U YHUBEPCATbHBIC yUeOHBIC ICHCTBUS B TIO3HABATEIILHON U COIMATLHOM TPAKTHKE.
MeTtanpeaMeTHbIC Pe3yJIbTaThl OTPAKAIOT OBIIAJCHIE YHUBEPCAIBHBIMH YUSOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JCHCTBUSMU.

ITo3naBaTebHbIE YHMBePCcAJIbHbIE YUeOHbIe NelicTBUS

1)ba3oBble JIorH4YecKue 1eiicTBUSA:

CaMOCTOATENIBHO (POPMYJIUPOBATh U AKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONpEeeNATh LETN ACATENbHOCTH, 33JaBas MapaMeTpbl M KPUTEPUU HX JOCTUKEHUS, COOTHOCHUTH
pe3ynbTaThl 1EATEIbHOCTH C IIOCTABIEHHBIMU LIEISIMHU;

WCIIOJIb30BaTh IIPU OCBOCHMM 3HAHMM INPUEMBI JIOTMYECKOTO MBIIUIEHUS: BBIIEIATh XapaKTEPHbIE
NPU3HAKY MTOHATUH U yCTaHABIMBATH UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLINE TOHATHUS AJIS
00BsICHEHUS OTAENbHBIX (DAKTOB U SIBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(PUKALIMY BEILIECTB U XUMUYECKUX PEAKIIHIA;
YCTaHABIMBATh MPUYUHHO-CIEJICTBEHHBIE CBS3M MEXKIYy H3YYaeMbIMU SIBICHUSMHU; CTPOMTH
JIOTUYECKHUE pacCy’kKAeHUs (MHAYKTUBHbIE, IEJyKTUBHbIE, 10 aHAJIOTHH),

BBISABIISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PACCMATPHBAEMBIX SIBJICHUAX, (HOpMyIUpOBaTh
BBIBO/IbI U 3aKJIIOUEHUS;

IOPUMEHATh B IPOLIECCE MO3HAHUS MCIIOJIb3yeMble B XUMHM CHUMBOJHMYECKUE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBATH MOJEIIbHBIE IPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJ) 3JIEMEHTa, XUMHUYECKas
dopMyna, ypaBHEHHME XHMHUYECKOH peakluu — NpU PEIICHUH Y4eOHBIX TO3HABATEIbHBIX U
IPAKTUYECKUX 3a/lay, IPUMEHSTh HA3BaHHbIE MOJEIbHBIE IPEACTABIEHUS Ul  BBISIBICHHUSA
XapaKTEPHBIX MPU3HAKOB U3Y4YaE€MBbIX BELLECTB U XUMUYECKUX PEAKIIUH.

2)ba3oBble ucciieg0BaTeIbCKHE IeCTBUA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHMSI BEIICCTB M XMMHUYECKUX peaKIuii; GopMyiInpoBaTh
IIeJIM U 3aJJa4M HCCIIENOBAaHHUSA, HCIOJB30BaTh MMOCTABICHHEIE

U CaMOCTOATCIIBHO C(bOpMYHI/IpOBaHHBIe BOHpOCBI B KaU€CTBEC I/IHCTp}IMeHTa IIO3HAHHUA U OCHOBBI IJIA



(bopMHpPOBAaHUS TUITOTE3HI 11O MPOBEPKE NMPABHILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIAJIETh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHUPOBAHUS U MPOBEACHUS YUCHHUYECKUX SKCIIEPHUMEHTOB,
COBEpILIEHCTBOBATh YMEHMs HaOJIOAaTh 3a XOJOM Mpoliecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro
pe3ynbTar, (OpMyJIHpOBaTh OOOOMICHHS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB
WCCIICIOBAHMSI, COCTaBJIATh OOOCHOBAHHBINM OTYET O MPOAEIaHHOHN padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOW HCCIEeNOBATEIbCKOW W TPOEKTHOM JEeSATENBbHOCTH, MPOSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOOB PEIICHUs MPAKTHUECKUX 3ajad,
NPUMEHEHUIO PA3JIMYHBIX METO/I0B TO3HAHUS.

3)PabGora ¢ undpopmanmeii:

OPUCHTHUPOBAThCS B PA3MYHBIX HCTOYHHKAX WHPOpManuu (HAYyYHO-TIOMYJISIpHAs JIUTEepaTypa
XUMHYECKOTO COJIePKaHMUs, CIIPABOYHbIE 1T0co0Us, pecypchl IHTepHeTa),

aHAJIM3UPOBATh MHPOPMALIMIO PA3TUYHBIX BUIOB U (JOPM IPENICTaBICHUS, KPUTUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTB;

(GOopMyIHpOBaTh 3aMpOChl M NMPUMEHSATH pa3IMYHbIE METOABI MPU MOKWCKE W OTOOpe WH(pOpPMAIINH,
HEOOXOIUMOM ISl BBITTOJTHEHUSI yUeOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA,

npruoOpeTaTh OMBIT UCMOIB30BAHUS MH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH M Pa3TUYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BBIOMPATh ONTUMAIBLHYIO (OpMYy TpeicTaBiIeHUs WHPOpMAInU (CXeMbl, rpadukw,
JarpaMMbl, TAOJIHIIBI, PUCYHKH U IPYTHE);

UCTIOJIb30BaTh HAYYHBIM SI3BIK B KayecTBE CPEJACTBA IMPH pabdoTe ¢ XUMHUYECKOW HH(OpMaIUei:
OPUMEHATh MEXIpeIMeTHbIe ((U3NYecKue M MaTeMaTH4eCKHe) 3HAKH W CHMBOJIBL, (OPMYIIBI,
ab0peBHUaTypbl, HOMEHKJIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPECTBA HATJISITHOCTH.

KOMMyHI/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁm,le JelcTBHUA:

3a/1aBaTh BOIMPOCHI IO CYIICCTBY OOCYKITaeMOW TEMBl B XOJAE JHAJIOTa W/WIH JUCKYCCHH,
BBICKA3bIBATh HJIeH, POPMYIIMPOBATH CBOM MPEITIOKEHUSI OTHOCUTEIHLHO BBITIOTHEHUS MPEJI0KESHHON
3a7a4u;

BBICTYIIATh C NPE3EHTAIIUEN PE3yJIbTaTOB IO3HABATEIBHOM AESATENBHOCTH, TOJTYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMH TP BBITIOJHEHUHA XUMUYECKOr0 SKCIIEPUMEHTA,
MPaKTUYECKOU PabOTHI MO UCCIEAOBAHUIO CBOMCTB U3yUaeMbIX BEIICCTB, peau3aiui y4eOHOTO
npoekTa, u (HOpMyITHPOBATH BHIBOJBI IO pe3ybTaTaM MPOBEAEHHBIX UCCIEAOBAHUN TyTEM
COTJIaCOBaHUs MO3UIHI B X0/1e 00CYKIEHUS 1 0OOMEHa MHCHHUSIMH.

PeryasiTuBHbIe YHHBepcaJbHbIe yUeOHbIe AeiicTBUS

CaMOCTOATEJIBHO IUIAHUPOBATh U OCYILECTBIIATh CBOIO II03HABATENIBHYIO JEATEIbHOCTD, ONIPEIEss €€
LEJIM U 33J]a41, KOHTPOJIUPOBATh U TI0 MEPE HEOOXOAUMOCTH KOPPEKTUPOBATH Mpe laracMblit
AITOPUTM JIEHCTBUI ITPU BBITIOJTHEHUH YU€OHBIX U HCCIIe10BAaTENbCKHX 3a/1a4, BEIOUpaTh Haubosee
3¢ (deKTUBHBIN CHOCOO MX pelIeHUs ¢ yYETOM HOIYyUSHUS] HOBBIX 3HAHUH O BEIECTBAX U XUMHUECKUX
peaKIMX;

OCYLIECTBJIATb CAaMOKOHTPOJIb JEATEJIbBHOCTM Ha OCHOBE CaMOaHaJM3a U CaMOOLEHKH.
[IpenMeTHBlE  pE3yJabTaTHI OCBOEHUS IIPOrpaMMBbI o XMMUU Ha YTITyOnEéHHOM
YPOBHE Ha YPOBHE CpeJIHEro 0011ero 0opa3oBaHus BKIOYAIOT crienududyeckue A y4eOHoro
npeamera « XUuMUs» Hay4dHbIE 3HaHUS, YMEHUSI U CIIOCOOBI AEUCTBUI 110 OCBOGHUIO, UHTEPIIPETALIH U
peoOpa30BaHUIO 3HAHUM, BUbI AESITEILHOCTH IO MOJIyYEHHIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAaHUH B Pa3IMYHBIX YUYEOHBIX CHUTYallUsX, a TaKXKe B PEAJbHBIX >KU3HEHHBIX CHUTYaIHsX,



CBSI3aHHBIX C XMMUEH. B mporpamme 1o XuMuu peaMETHBIE pe3yJIbTaThl IPEACTaBICHBI 110 TOAaM
U3YyYECHUS.



HNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasl XuMus» OTpaKaroT:
c(hOpPMUPOBAHHOCTH MPEACTABICHUN: O MECTE M 3HAUEHUU OPTAaHUICCKON XUMHUH B CHCTEME
€CTECTBCHHBIX HayK U €€ pOJii B 00ECTICUeHNH YCTOWYMBOTO PA3BUTHUS YEIIOBEYECTBA B
perieHny npo0IeM SKOJIOTHYECKOM, YHEPTreTHUECKOM U MUIIEBOM 0€30aCHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3/JaHUU HOBBIX MAaTE€PHUAJIOB, HOBBIX HICTOYHUKOB JHEPruu, B oOecredeHuu
palMoOHAIBHOTO  MPUPOIOTIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U 00IIIEH
KYJbTYPBI UEIOBEKA, a TAKXKE IKOJIOTHUECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U
MIPUPOAHOM CpeE;

BJIaICHHE CUCTEMOM XMMHUYECKHUX 3HaHUMN, KOTOpasi BKIIFOYAET: OCHOBOIOJIATal0IINEe MOHITHS —
XMUMHUYECKHI JIIEMEHT, aTOM, SIPO M JIEKTPOHHAsi 000JI04YKa aToMma, S-, P-, d- aTOMHbIE
opOuTany, OCHOBHOE U BO30YXIEHHOE COCTOSIHHS aTOMA, THOPHUIN3AIsl aTOMHBIX OpOUTaei,
HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JI€KTPOOTPUIATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUUECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS
rpynmna, paaukai, CTpyKTypHbIe opMyIIbl (pa3BEPHYTHIE, COKpPAIIEHHbIE, CKETIETHBIE),
M30MEpHsI CTPYKTYpHasi ¥ IPOCTPAHCTBEHHAs (T€OMETpUYECKasi, onmuyecKkas), U30Mephbl,
TOMOJIOTMUECKHH Psifl, TOMOJIOTH, YTJIEBOAOPO/bI, KUCIOPOI- U a30TCOAEPIKALLUE
OpraHUYECKHE COCUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC
COEJIMHEHUS; TEOPHH, 3aKOHBI (epuoaudeckuii 3axon JI.V1. Menaeneesa, Teopust CTpOEHUS
opranndeckux Beniects A.M. byTnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH
COXpaHEHHUS U MPEBPAICHUS YHEPTUU PU XUMUUYECKUX PEAKIIHIX ), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN A3BIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE TOHUMAHUS
MPUYMHHOCTU U CUCTEMHOCTU XUMHUYECKHUX SIBJICHUH; MIPEACTABICHUS O MEXaHU3MaX
XUMHUYECKHUX PEaKIi, TEPMOAMHAMHYECKUX U KUHETUYECKMX 3aKOHOMEPHOCTSIX HX
MPOTEKAHHUs, O B3AMMHOM BIIUSTHUM aTOMOB U TPYIIT aTOMOB B MOJIEKYJIaX (MHIYKTUBHBINA 1
Me3oMepHbId 3 dekTer, opueHTanTtel | u |l poma); dakrosorumueckue CBEICHUS O
CBOICTBAX, COCTaBe, MOTYYCHUH U OE30TTACHOM HCTIOIH30BAHUH BAXKHEHIIIMX OPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA, OOUINX HAYYHBIX MPUHIIUIIAX
XMMHUYECKOT0 MTPOU3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOJIA, TEPEPadOTKH HEPTH);
c(OpMHUPOBAHHOCTh YMEHUI BBISBJIATH XapaKTepHbIEe MPU3HAKU MOHSATUH, YCTAaHABIMBATh HX
B3aMMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUSL TIPU ONKMCAHUU COCTaBa,
CTPOEHUSA U CBOMCTB OPraHUYECKUX COCIMHECHUM;

c(hOpMUPOBAHHOCTh YMEHUI:

WCIIONIb30BaTh ~ XUMHUYECKYI0  CHUMBOJIUKY IS COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHMUECKUX BEIIECTB;
COCTaBJISATh YPaBHEHUS XMMHUYECKUX PEAKIUNA U PACKPBIBATH WX CYIIHOCTH: OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMA TIOCPEICTBOM COCTaBICHHUS JJIEKTPOHHOrO OalaHca JTHX
peaxiuii, peakiii HOHHOro 0OMeHa MyTEM COCTaBIEHUS UX TOJTHBIX U COKPAIIEHHBIX MOHHBIX
ypaBHECHUM;

W3rOTABIIMBATh MOJENM  MOJIEKYJ OpraHMYeCKMX BEIIeCTB JUIS  WUIIOCTpAllMU  UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(OpMHUPOBAHHOCTh YMEHHUMN: YyCTaHAaBIMBATh MPUHAMJICKHOCTh H3YYEHHBIX OPraHUYECKUX
BEIIECTB M0 UX COCTaBY U CTPOCHHIO K ONMpEeAeNEHHOMY KJaccy/Tpymie COeANHEHUH, dasamb
UM Ha3BaHusa 1o cuctematudeckod HomeHkiatype (IUPAC) u npusooums TpuBHAIIBHBIE
Ha3BaHUA Ui OT/ACJIbHBIX TIPEJCTABUTENICH OPraHMYECKUX BEIIECTB (PTWIICH, AalleTUJICH,
TONyOJ, TIWUEPHH, OJTUJICHTIUKONb, (eHon, ¢GopManbAerua, areTaabJery, aleToH,
MypaBbUHas KUCIIOTA, YKCyCHasl KMCJIOTa, CTEapUHOBAs, OJICMHOBAs, NAIbMUTHHOBAS! KUCIOTHI,



[JIMLMH, ajlaHuH, MajibTo3a, (PYyKTO3a, aHWJIMH, AUBUHWI, U30IMPEH, XJOPONPEH, CTUPOI U
JpyrHe);

c(OPMHPOBAHHOCTh yYMEHHUSl ONPEAETATh BHJ XMMHUYECKOH CBSI3M B OPraHUYECKUX
coelMHEHUX (KOBaJICHTHAs U UOHHAS CBSA3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);
c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOKEHHSI TEOPUU CTPOCHHUSI OPraHMUECKUX BEIIECTB
A.M. bytneposa st 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHHS;
c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3UUECKUE U XUMHUUYECKHUE
CBOMCTBA TUIIMYHBIX IIPEICTABUTENEH Pa3INYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB: AJIKaHOB,
LMKJIOAJKAHOB, AJKEHOB, aJKaJUEHOB, AJIKWHOB, apOMATUYECKUX YTJIEBOAOPOJOB, CIUPTOB,
albJIeTU/I0OB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOCIMHEHUI W aMHHOB, AaMHHOKHCIIOT, O€IKOB, YIJIEBOJOB (MOHO-, IH- U
MOJIUCAXapUIOB), MIUTFOCTPUPOBATH TEHETUYECKYIO CBS3b MEXKIY HUMHU YpaBHEHUSMHU
COOTBETCTBYIOIIUX  XHUMHUYECKHX  PEaKUUi C UCIOIb30BAHUEM CTPYKTYPHBIX (pOopMyI;
c(OpMHUPOBAHHOCTh YMEHUS MOJITBEPKIATh HA KOHKPETHBIX IPUMEpax XapakTep 3aBUCHMOCTH
PEaKLMOHHON CHOCOOHOCTH OPraHMYECKHX COEIMHEHUN OT KPaTHOCTH M TUIA KOBAJIEHTHOU
CBSI3M (OG- U T-CBSI3U), B3aMMHOI'O BIMSHUS aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX;
c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHUKH YTIEBOJOPOJHOTO ChHIphs (HE(PTH,
MIPUPOJHBII ra3, yroib), CIOCOOBI €ro MepepadoTKU U MPAKTHUYECKOe MPUMEHEHHUE MPOTYyKTOB
nepepadboTKH;

c(OpMHUPOBAHHOCTH BJIAJCHHS CUCTEMOU 3HaHUHN O €CTECTBEHHO-HAy4YHbIX METOAAaX MMO3HAHUS —
HAOMIOZCHNN, W3MEPEHUH, MOJEIHPOBAHUHU, SKCIEPUMEHTE (pEaJbHOM U MBICICHHOM) U
YMEHHUSI IPUMEHSTh 3TU 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHSTh OCHOBHBIE OIEPAIH MBICTUTEIbHON ACSITEIbHOCTH —
aHaIU3 U CHUHTE3, CpaBHEHHE, OOO0OIIEeHNE, CUCTEeMAaTH3alMi0, BbBIIBIECHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JIJIs1 U3yUEHUS CBOMCTB BELIECTB M XUMUYECKUX PEaKIUi;
c(OPMHPOBAHHOCTh YMEHHMH:  BBIABISATH  B3aUMOCBS3b ~ XMMHUYECKHMX  3HaHMHA  C
MOHATHSIMH M TIPEACTABICHUSMU JIPYTUX €CTECTBEHHO-HAyYHBIX MpEeIMETOB s Ooree
OCO3HAaHHOTO IIOHMMAHMS CYIIHOCTH MATEpUAJIbHOTO €IMHCTBA MHpA, HCIIOJIb30BATh
CUCTEMHbIE 3HAaHUS [0 OPTraHUYECKON XUMUU HJi1 OOBSICHEHUS U MPOTHO3UPOBAHUS SBICHUM,
HMMEIOLUX €CTECTBEHHO-HAYYHYI0 IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHI: TPOBOAUTH PACUYETHI MO XMMUYECKHM (OpMYJIaM U YpPaBHEHUSIM
XMMHUYECKHX pEaKUUi C HCIOJIb30BaHUEM (U3NYECKHX BEJIMYMH (Macca, O0bEM TIa3oB,
KOJIMUYECTBO BELIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Pacu&ThI
[0 HaXOXKJIEHUI0 XUMHUYECKOM (HOpMyJibl BEIIECTBA 110 HU3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IIPOyKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;
c(OPMHPOBAHHOCTh YMEHHUIl: MPOTHO3MPOBATH, AHAIU3UPOBATH M OLIEHUBATH C MMO3UIHIA
9KOJIOTUYECKOI 0e30IacHOCTH IMOCEACTBHS OBITOBOW M TNPOU3BOACTBEHHON ESTEIHLHOCTH
YeJIoBeKa, CBSI3aHHON ¢ MepepabOTKON BEIIeCTB, HCIOIb30BATh IMOJYUYCHHbIE 3HAHHS IS
MPUHSTHS TPAMOTHBIX pELIeHHH MPoOJIeM B CUTYalUsX, CBI3aHHBIX C XUMUEH;
c(OPMHPOBAHHOCTh YMEHHI: CaMOCTOATENIBHO IUIAHMUPOBATH M TPOBOAHMTH XHUMHYECKHIMA
HKCHEPUMEHT (TIOY4YeHHE M HW3yYeHHE CBOMCTB OPraHMYECKHX BEIECTB, KaueCTBEHHbIC
peaKkuu yIJIeBOJOPOJAOB pPA3JIMYHBIX KJIACCOB M KHUCIOPOJACOAEP AIIMX OpPTraHUYECKUX
BEIIECTB, PELICHUE HKCIIEPUMEHTAJIbHBIX 3a]]a4 0 paCIO3HABAaHUIO OPraHUYEeCKUX  BELIECTB)
c coOmomeHueM  mpaBwil  Oe3omacHOTO  OOpamieHHs ¢ BEMIECTBAMH M JIAOOpaTOPHBIM
obopynoBaHueMm, (HopMyIupoBaTh IENb HCCICIOBAHUSA, MPEACTABIATH B pa3iuyHON (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIIU3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;
c(hOpMUPOBAHHOCTh YMEHUH:

coOioAaTh MpaBHiia D3KOJOTHYECKH LEJIecO00pa3HOro IMOBEACHUs B OBITY U TPYIOBOI



JEATEIIbHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbs, OKpPYXKarolleHd MPUPOJHOM Cpenbl U
JNOCTHKECHMS €€ YCTONYMBOIO Pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHUYECKOrO JCHCTBHMSI HA JKHUBBIE OpPraHU3Mbl ONPEIEIEHHBIX
OpPraHMYECKHX BEIIECTB, IOHUMas cMbIci nokasatess [1/1K;

aHAJIM3UPOBATh 1eJ1eCO00Pa3HOCTh IIPUMEHEHHUS OpPraHUYECKUX BEILECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHMH: OCYHIECTBIATH II€JICHANPABICHHBIH MMOUCK XHMHUYECKOH
uHpOpMalMK B Pa3IMYHbIX MCTOYHHUKAX (HayyHass W ydueOHO-Hay4Has JIMTepaTypa, CpeAcTBa
MaccoBoil mHpopmauuu, VHTEpHET U Apyrue), KpUTUUYECKH aHAIu3Upo8ams XUMHYECKYIO
uHpOpMaALMIO, nepepabamvliéams €€ W UCNOAL306aMb B COOTBETCTBUU C IOCTaBJIECHHOU
yueOHOM 3a1auei.

11 KJIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeopraHndeckasi XuMHUs» OTPaXKaroT:
c(hOopMUPOBAHHOCTH MPEJCTABICHUN: O MATEPUATTEHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX U
[M03HABAEMOCTH SIBJIEHUN MIPUPOBI, O MECTE U 3HAUCHUH XUMHUH B CUCTEME €CTECTBEHHBIX
HayK W €€ polid B OOECleueHUH YCTOWYMBOTO DPA3BUTHS, B PEIICHUU MpoOsieM
9KOJIOTHYECKOM, SHEPreTHUYeCKOW M MHUIIEBOW Oe30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
CO3/IJaHUY HOBBIX MAaTE€PHAJIOB, HOBBIX MCTOYHHKOB YHEPTUU, B 00ECIICUECHUHN PAIIIOHAIEHOTO
MIPUPOJIONIONBE30BaHMs, B JOPMUPOBAHUN MUPOBO33PEHUS U OOIICH KyJIbTYypHI YeJIOBEKa, a
TaK)Ke KOJIOTUIECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO U IIPUPOTHON CPEJIE;

BJIa/ICHUE CUCTEMOM XMMHUECKUX 3HAHUH, KOTOpasi BKIIFOYAET: OCHOBOIIOJIAraroe
TIOHSTHS — XUMHUYECKUH JIIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI, SJIEKTPOHHAsT 000104YKa
aToma, S-, p-, d-aTOMHBIC OPOUTAIIH, OCHOBHOE U BO30YKIEHHOE COCTOSHHS aTOMa,
rUOpUAN3aIs ATOMHBIX OpOHTaNe, NOH, MOJIEKYJIa, BAIEHTHOCTD,
ANEKTPOOTPHUIATENLHOCTD, CTETICHh OKUCIICHHSI, XUMUUECKast CBsI3b (KOBAJICHTHAs, HOHHAS,
MeTaJlInyecKasi, BOJOPO/IHAs ), KpUCTaJUINYecKasi pemeéTKa, XuMUYecKas peakiiusi, pacTBop,
AJEKTPOJIUTHI, HEAJIEKTPOJIUTHIL, JIEKTPOIUTHYECKAs TUCCOLMALINS, CTENIEHb JUCCOLIMALINY,
BOJIOPOJIHBIN MTOKA3aTeNh, OKUCIUTENh, BOCCTAHOBUTEIb, TETUIOBON 3((HEKT XUMHUIECKON
peaKIu, CKOPOCTh XUMUUYECKOU PEaKIK, XUMUUECKOE PABHOBECHE; TEOPUU U 3aKOHBI
(Teopust SIEKTPOIUTUYECKOM TUccoMalny, nepuoandeckuit 3akon J{.M. Menneneera, 3akoH
COXPaHEHMS MACChl BEILIECTB, 3aKOH COXPAHEHUS U NMPEBPAILIEHUS SHEPTUH PU XUMUYECKUX
peaKuusx, 3aKOH IIOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOLIUX Macc),
3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMUU, MUPOBO33PEHUYECKHIE 3HAHUS, JICKAIIUE B
OCHOBE MOHUMAaHUS TPUUYUHHOCTU U CUCTEMHOCTH XUMHUUYECKHUX SBJICHUI; COBpPEMEHHbBIE
MIpeICTaBIEHUs O CTPOSHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM U
HAJMOJICKYJIIPHOM YPOBHSX; MIPEJCTABICHUSI O MEXaHM3MaX XUMHYECKHX peakIuil,
TEPMOJIMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUS, 0 XUMUYECKOM
pPaBHOBECHH, PACTBOPaX M JIUCIIEPCHBIX CHCTEMaX; (DAKTOIOTMYECKIE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUHU U 0€30MaCHOM MCIOIB30BAaHUH BXKHEUIIINX HEOPTaHMUYECKUX BEIIECTB B
OBITY U IPAKTHUECKOHN JESITENTFHOCTH YEJIOBEKa, OOIIUX HAYYHBIX MPUHIUIIAX XUMUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHU . BBISBIISATH XapaKTepHbIC IPU3HAKU TIOHATHUH,
yCmanaenueams MX B3aUMOCBS3b, UCHONb3064Mb COOTBETCTBYIOLIUE IOHATUS NpU
ONMMCAaHUU HEOPTaHUYECKUX BELIECTB U UX MPEBPALICHUN;

c(hOpMUPOBAHHOCTh ~ YMEHHMSI  UCIOJB30BaTh  XMMHUYECKYK) CHUMBOJIUKY IS
cocTaBieHus1 (HOPMYJT BEIIECTB U YPaBHEHUN XUMHUECKUX PEAKINI, CHCTEMAaTHIECKYIO



HomeHnkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/AEIBHBIX BEIIECTB;
c(hOpMHUPOBAHHOCTH YMEHHS OTIPEJIEIISITh BaJICHTHOCTh M CTETICHb OKUCJICHHUS

XUMHUYECKHX JIEMEHTOB B COCIMHEHUSIX, BUJ XUMHUECKOM CBA3M (KOBAJICHTHAsI, MOHHAS,

MeTaJInyecKasi, BOJOPO/IHAs ), TUIl KPUCTAIUIMUECKON peIETKM KOHKPETHOTO BELIIECTBA;

c(hopMUPOBAHHOCTH YMEHUS OOBSACHSITH 3aBUCUMOCTH CBOWCTB

BELIECTB
OT BHJAa XUMHUYECKOH CBS3M W THUMA KPUCTAIUTUYECKOW pEIIETKH, OOMEHHBI W
JIOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOU CBS3H;

c(OpMHUPOBAHHOCTb YMEHUI: KJIacCU(PUIIMPOBATh: HEOPraHMYECKUE BEIIECTBA IO UX
COCTaBY, XMMHUECKHE PEAKIIMU M0 PA3IMYHBIM MIPU3HAKAM (YUCILY U COCTaBYy pearupyromux
BEIIECTB, TEIIOBOMY 3 (PEKTy peakuu, U3MEHEHUIO CTENIEHEN OKUCIICHUS DJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa U JIPYrue); CAMOCTOSATENbHO 6b10Upamb OCHOBAHUS U
KPUTEPHH IS KJIacCU(UKALUN U3yYaeMbIX BEIIECTB U XUMHUUECKUX PEAKIINIA;

c(OPMHUPOBAHHOCTh YMEHHUSI PACKpbIBaThb CMBICI THepuojuueckoro 3akona (.M.
MemnzeneeBa U IeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U
MIPOrHOCTUYECKYIO (PYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB U
HMOHOB XMMHMUYECKHUX JIEMEHTOB IIEPBOr0—4E€TBEPTOrO Nepuoaos [lepuoanueckoi cucTemsl
J.1. MenneneeBa, UCIIONb3Ys MMOHATUS «IHEPreTUYECKUE YPOBHWY,
«IHEPreTHYECKHE MOTyPOBHUY, «S-, P-, d-aTOMHbBIC OpOUTAIIHY», KOCHOBHOE U BO30YXIEHHOE
SHEPreTHYECKHE COCTOSHUS aTOMay; OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHYECKHX JIEMEHTOB M UX COEAMHEHHI 0 eproiaM U rpymnmnam [lepuogunueckoit
cucreMsl J[.M1. Menneneesa, BaJI€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHS MX DIIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh (OMUCKHIBATH) OOIINE XUMHUYECKHE
CBOICTBa BEIIECTB Pa3IMYHbIX KJIIACCOB, 100MEepIHcOants CylIeCTBOBAHUE T€HETUUYECKON CBSA3H
MEKly HEOPraHUYECKUMU BEILECTBAMMU C IIOMOILBI0 YPAaBHEHUN COOTBETCTBYIOIIHX
XUMUYECKUX PEAKLUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CYITHOCTb: OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEaKLUi MOCPEICTBOM COCTABJICHHUSI 3JIEKTPOHHOTO OanaHca 3TUX
peakuuii; peakuii HFOHHOro 0OMeHa MyTEM COCTaBIIEHUS UX MOJIHBIX M COKPAIIEHHBIX
WOHHBIX YypaBHEHMH; peakIil THIPOJIN3a; peakiuil KOMIUIEKCOOOpa3oBaHMs (Ha
IIpUMepe TMIPOKCOKOMIUIEKCOB IIMHKA U QJIFOMUHMS);

c(hopMHUPOBAHHOCTH YMEHUS 00BACHATH 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUUECKHIX
peaKkui ¢ y4€TOM UX YHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTEP U3MEHEHUSI CKOPOCTH
XUMHAYECKON peakliy B 3aBUCUMOCTH OT Pa3IHMYHBIX (DAKTOPOB, a TAKIKE XapaKTep CMEUICHHUS
XUMHUYECKOT'O PAaBHOBECHSI MOJ] BIUSHUEM BHEIIHUX Bo3aencTBuid (mpuHiun Jle [lartense);

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUECKUE PEAKIMHU, JIEKAIIHUe B
OCHOBE IIPOMBIIIUICHHOTO TIOJyYEHUS! CEPHOM KUCIIOTHI, aMMHaKa, 00IlIe HayYyHbIe
MIPUHLIMIIBI XUMUYECKUX MTPOU3BOJICTB; LIE€€CO00Pa3HOCTh MPUMEHEHHS] HEOPraHUUYECKUX
BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHM 3PEHUSI COOTHOIICHHS PUCK-TIONIB3a;

c(OPMHUPOBAHHOCTD BJIAJICHHUS CUCTEMOM 3HaHUI O METO/1aX HAyYHOT'O TTO3HAHUS
SBJICHUH IPUPOBI — HAOIIOIEHUE, U3MEPEHUE, MOJICIIMPOBAHUE, SIKCIIEPUMEHT (peasIbHbIN U
MBICJICHHBII), HCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX,YMEHUS IPUMEHATh 3TH 3HAHUS MpU
JKCIIEPUMEHTAILHOM UCCIIEI0BAHUU BEIIECTB U /1711 OOBSCHEHUS] XUMUYECKUX SIBJICHUH,
MMEIOLINX MECTO B IIPUPOJE, MPAKTUIECKOU IEATEIBHOCTH YEJIOBEKA U B ITIOBCEAHEBHOMN
KU3HY,



c(OPMHUPOBAHHOCTh YMEHUSI BBIBIATH B3aUMOCBS3b XHUMHYECKHUX 3HAHUI C
MOHATUSIMH U TIPEJICTABICHUSMH JIPYTHX €CTECTBEHHO-HAYUHBIX MPEIMETOB ISt bosiee
OCO3HAHHOT'O TIOHUMaHUS MaTepUaIbHOIO €IMHCTBA MUPA;
c(OPMHUPOBAHHOCTb YMEHUS IPOBOAUTH PACUETHL: C UCIIOJIb30BAHUEM MTOHATHIH
«MaccoBas 10151 BELIECTBA B PACTBOPE» U «MOJISIpHAsE KOHIIEHTPALUS; MacChl BEIIECTBA WIIH
00bEMa Ta3a Mo W3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MM 00BEMY OTHOTO U3
YUYaCTBYIOLIMX B PEaKIIMH BEUIECTB; TEIIOBOTO 3(pekTa peakunu; 3Ha4eHUs: BOJOPOIHOTIO
IIOKAa3aTessl paCTBOPOB KUCIIOT U LIEN0YEN ¢ U3BECTHOM CTENEHBIO TUCCOLMALINN; MacChl
(06bEMa, KoMUYecTBa BEIIECTBA) IPOAYKTA PEAKIMH, €CIIM OAHO U3 UCXOAHBIX BEILECTB JaHO
B BHJIE pacTBOpPA C ONPEACIEHHON MAaCCOBOM JIOJIEN pacTBOPEHHOTO BELIECTBA NI JIAHO B
n30bITKE (MMEET IPUMECH); 10JIM BBIXOJA MPOIYKTa peaKUK; 0ObEMHBIX OTHOILIEHUH I'a30B;

c(OPMHUPOBAHHOCTb YMEHUII: CAMOCTOATENILHO TUIAHUPOBATh U MPOBOAUTH XUMUYECKHUIA
9KCHEPUMEHT (MPOBEJICHNE PEAKIIMIA HOHHOTO 0OMeHa, NOATBEPKIEHUE KaueCTBEHHOI'O
COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEAEICHUE CPEABI PACTBOPOB BEIIECTB C ITOMOIIBIO
WHAUKAaTOPOB, M3YYEHHE BIMAHUA PA3IMYHBIX (PAKTOPOB HAa CKOPOCTb XMMHUUYECKOMN
peakinu, peuleHre SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeEMaM
«Metamnby u «Hemetamnbl») ¢ coOnroneHHeM MpaBuil 0e30MacHOTO OoOpalieHus C
BEIIECTBAMHU U JJAOOpaTOPHBIM 000pY10BaHUEM, (POPMYITUPOBATh LEJIb UCCIEA0BAHMS,
npeocmaenimes B Pa3IU4HON (opMe pe3ysbTaThl 3KCIEPUMEHTA, aHAIU3Uposamsv W
OLIEHHUBATh UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTb YMEHUI: COOIIOIaTh NMPaBHJIa MOJIb30BAaHUS XUMHUECKON MOCY 101
1 J1abOpaTOpHBIM 000PYJ0BaHUEM, OOPALIEHHS C BEILIECTBAMU B COOTBETCTBHHU C
MHCTPYKLMSAMU 10 BBIIIOJHEHUIO J1a00PATOPHBIX XUMUUECKUX OIMBITOB, SKOJIOTHYECKH
1execoo0pa3Horo MOBeAEHUS B ObITY U TPYIOBOM JEATENBHOCTH B LIETISX COXPAaHEHUS! CBOETO
3710pOBbsl, OKPYKAIOLLEH MPUPOJHOM CPEAbl U TOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS,
0CO3HA68aMb ONTACHOCTb TOKCUYECKOIO JEMCTBHSI HAa KUBBIE OPraHU3MBbI ONPEEIEHHBIX
HEOpPraHMYECKHX BEIIECTB, IOHUMas cMblci nokaszatess [TIK;
c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIISITH II€JICHANPABICHHBIN TOUCK XUMHYECKOM
nH(pOpMallUY B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4Has JUTepaTypa, CpeIcTBa
MaccoBoil nHpopmarmu, IHTEpHET U ApyTrue), KPUTUIECKH aHATTU3UPOBATh XUMHUYECKYIO
uHpopManuio, mnepepadaThiBaTh €€ W HCIOJIb30BATH B COOTBETCTBHHU C MIOCTABICHHON
yueOHOI 3a1aueil.



TEMATHYECKOE IIVTAHUPOBAHUE.

10 xnacc
No Tema ypoka KonuuecTBo yacoB DJIEKTPOHHBIE
BCEro Konrpon | Ilpakt | uudpossie
bHbBIE nyeck | oOpa3oBaTesbHbIE
paboTel | ue pecypchl
pabot
bl
Paspeu 1. TeopeTndeckue 0CHOBBI OPraHUYeCKOH XUMHUH
1.1. | Tlpenmer opraHuyeckoil Xumuu. | 8 0 0 https://m.edso0.ru
Teopus CTPOCHHUs OPraHHYeCKUX https://resh.edu.ru
COEJIMHEHUI
A. M. bytnepoBa
Hroro no paszneny 8

Pa3znea 2. YrieBoaopoanl

2.1. | IpenenbHbie YriaeBoIOPOIbI- 5 0 0 https://m.edsoo.ru
AlIKaHbI, [IUKJI0AIKAHbI https://resh.edu.ru

2.2. | HenpenenbHble yrieBoaOPOIEL: 16 0 1 https://m.edsoo.ru
AJIKCHBI, aJIKaIUCHBI, aTKUHBI (16 https://resh.edu.ru
JacoB)

2.3. | ApomaTHuecKue yriaeBoa0poIbl 8 0 0 https://m.edsoo.ru
(apewns) (8 yacoB)

2.4. | llpupoaHbie HCTOYHUKA 4 0 0 bubnmnoreka
YTIIEBOJOPOJIOB M UX TepepadoTka (4 LTOK https://m.edsoo.
yaca) ru

bubnuoreka
POIII https://resh.edu.
ru

2.5. | TanorennpousBoaHbIe 4 1 0 https://m.edsoo.ru
YIJICBOZOPOJIOB
Hroro mo pazueny 37
Paznen 3. Kuciopoacoaep:kanue opraHnyeckne coeinHeHust

3.1. | Cruprel. denou. 11 0 1 https://m.edsoo.ru

3.2. | KapGoHuIbHBIE COEAMHEHNUS: 22 1 1 bubnuoteka
anpAeruasl 1 KeTonsl. KapOoHOBEIE LIOK https://m.edsoo.
KUCITOTHL. CtoskHBIe 2GUpPHL. JKUpHL. ru

bubmmoreka
POIII https://resh.edu.
ru

3.3. | YrueBogsl 9 0 0 https://resh.edu.ru
Hroro o paszeny 42
Pa3znen 4. A3oTcoaep:kaiiue opraHu4ecKue coeTuHeHUusl. AMUHbI. AMHHOKHCJIO0TBI. Besikn
(11 yacoB)

4.1. | A3oTcoaeprKaliie OpraHuueCcKue 11 1 0 bubanoreka
COCAMHEHUS. AMUHBL. [TOK https://m.edsoo.
AwmmHOKHCTOTHL. benku (11 gacoB) ru

bubnuoreka
PO https://resh.edu.
ru
Hroro no pazneny 11
Pa3zne S. BoicokomoJieKyJisipHbI€ COeTHHEHHUsI
5.1. | BeicokoMOIEKyIsIpHBIE COSTUHEHUsT | 4 bubnmmorexa
LTOK https://m.edsoo.

ru



https://m.edsoo.ru/

bubnuoreka

POIII https://resh.edu.
ru
Hroro no pazaeny 4
Hroro no kypey 102 3 3
11 kaxkace
No Tema ypoka KosmnuecTBo yacoB DJIEKTPOHHBIE
BCETO Kontpon | IIpakt | ungppoBsie
bHBIE HyecKk | oOpa3oBaTeIbHBIC
paboTel | ue pecypcbl
pabot
bl
Tema 1. TeopeTnueckne 0CHOBbI XMMHU
1.1. | Crpoenue atoma. 9 1 0 https://m.edsoo.ru
[Mepuoauyeckuii 3aK0oH. https://resh.edu.ru
[lepuoanueckas cucrema
XUMUYECKHUX AJIEMEHTOB
J.M.MeHneneena.
Hroro o teme 9
Tema 2. CTpoeHHe BelllecTBa
2.1. | XuMuyeckas CBS3b. 11 1 1 https://resh.edu.ru
Kpucrannuueckue penieTki.
2.2. | CTpoeHus OpraHn4ecKux 6 1 https://m.edsoo.ru
BEILIECTB
2.3. | PacTBOpBI 1 qHCIIEPCHBIC 10 1 0 https://resh.edu.ru
CUCTEMBI
Hroro o teme 27
Tema 3. XuMHYecKue peakiuu
3.1. | XuMuueckue peakiuu 27 1 1 https://resh.edu.ru
Hroro no pazaeny 27
Tema 4. BemecTBa M HX CBOMCTBA
4.1. | Knaccugukaius BeeCcTB 4 0 https://m.edsoo.ru
4.2. | Metauisl 10 1 0 https://m.edsoo.ru
4.3. | Hemeramisl 5 1 https://m.edsoo.ru
4.4. | Kucnorsl 3 https://m.edsoo.ru
4.5. | OcHoBaHwus 5 1 https://m.edsoo.ru
4.6. | 'eneTnueckas CBS3b MEKIY 7 1 https://m.edsoo.ru
KJIaCCaMU OPraHUYEeCKUX U
HEOPraHUYECKUX COEAUHEHHUM.
Htoro no pazneny 34
Tema S. Xumus u 0011ecTBO
5.1. | MeTo/ibl TO3HAHUS B XUMHH. 5 https://m.edsoo.ru
XWUMUS U )KU3HbD.
Hroro no pazaeny 5
Hroro no xypcy 102 5 6




YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI 1J151 YUEHUKA

* Xumus, 11 knace/ IN'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., AKinoHepHOe
obmrectBo «M3aatensctBO «IIpocBemienner»

METONYECKHUE MATEPUAJIbI IJIA YUUTEJIA

OEJIEPAJIBHASA PABOYAA ITPOTPAMMA CPEJJHEI'O OBILIET'O OBPA3OBAHUA
XUMUA

(MpoduIbHBII YPOBEHD)

(mmst 10-11 ximaccoB 00pa3oBaTeIbHBIX OPraHU3AIINIA)

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPChI U PECYPChI CETU

NHTEPHET

https://neofamily.ru/

https://interneturok.ru/subject/chemistry/class/11

https://resh.edu.ru/subject/29/11/



