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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma »J€KTUBHOTO Kypca TpeaHa3HadyeHa it ydamuxcs 11 kimacca u
paccurTaHa Ha 34 4aca . ConepxaHne Kypca COOTBETCTBYET HOPMATHBHBIM
nokymeHTaM EI'D u cooTHeceHO ¢ TpeOOBaHUSMH TOCYJIAapCTBEHHOTO CTaHAapTa K
MOJITOTOBKE BBIITYCKHUKOB Cpe/lHEN (ITOJIHOM) IIKOJIBI. DJIEKTUBHBIN Kypc MO3BOJIUT
BOCIIOJIHUTh ~ NMpOOENbl B 3HAHMUSIX YYAIIUXCA W HayaTh IIEJICHANPABICHHYIO
MOJATOTOBKY K C/Iau€ UTOTOBOT0 SK3aMEHa M0 XUMHUHU.

Bri6op TeMm, m3ydaembIXx B pamMKax JAHHOTO S3JEKTUBHOTO KypcCa, CBS3aH C
BEIYIIUMH pa3JiejaMH MKOJLHOTO Kypca XHUMHH, MTPEACTABICHHBIMUA B KOHTPOJIBHO-
U3MEpUTENBHBIX MaTepuanax s nposeneHuss EI'D. Copmepxkammecs B Kypce
pacyeTHbIe 3aJjayd Pa3IMYHOTO YPOBHS CIOXKHOCTU (0a30BOro, MOBBIIMIEHHOTO U
BBICOKOTO) HE€ BBIJIEJICHBl B OTIEIBHBIM pa3fell, a BKJIIOYEHbl B KOHTPOJIbHBIC
U3MEpUTENbHBIE MaTepuaibl COOTBETCTBYIOIIUX TeM. [Ipu M3ydeHUU SJIEKTUBHOIO
Kypca peKOMEHAYyeTCs OO0paTuTh 0cO00€ BHHUMAHUE HA T€ DJEMEHTHI COJEep KaHMUs,
YCBOCHHE KOTOPBIX, KaK IMOKa3bIBAIOT Pe3yabTarbl EI'D, TpaauImOHHO BBI3BIBACT
3aTpyaHECHHS y ydamuxcs. K ux 94uciy OTHOCSTCS MOHATHS: «CKOPOCTh XUMHUYECKHIX
peaknmiiy, «XHMHYECKOE pPaBHOBECHUE», «THUAPOIN3 COJICH», «OKHCIHTEIHHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUNY», «IJCKTPOIU3)», «XUMUUYECKUE CBOMCTBA U CIOCOOBI
MOJIYYCHUS] OCHOBHBIX KJIACCOB HEOPTaHMYECKHX M OPraHUYECKUX BEIIECTBY,
«TEHETUYECKas CBS3b MEXY KiacCaMU HEOPTaHWYECKUX U OPTaHUUYECKHUX BEIIECTBY.
OnpeneneHHble TPYAHOCTH BO3HUKAIOT Yy IIKOJBHUKOB TaKXKe TNPHU PpPEUICHUU
pacYeTHBIX 3a7a4, 0COOCHHO BBHICOKOTO YPOBHS CIIOKHOCTH.

L]env kypca:

1. IToaroroBka yuamuxcs k caade EI'D no xumum.

2. @opmupoBaHue 0a30BBIX YMEHHH, HEOOXOIUMBIX JJISI TPOJOHKEHUS
o0Opa3zoBaHus U MPOHECCUOHATHPHOM IESITEITHHOCTH.

3aoauu xypca.

1. TloBTOpUTH, CHCTEMATU3UPOBATH M OOOOIIUTH OCHOBHBIE TEOPETHUECCKUE
BOIIPOCHI Kypca XUMUHU.

2. Pa3BuTh yMeHHA BBIACIATH TJABHOE, YCTaHABIMBAThL IMPUYHUHHO-
CJICICTBCHHBIC CBSI3U, B3aMMOCBSI3H COCTaBa, CTPOSHUS U CBONCTB BEIIECTB.

3. ChopmupoBaTh yMEHHS MPAKTUICCKN TPUMEHSTh TTOJTYICHHBIC 3HAHMS.

4. ChopmupoBath yMeHHs pabOTaTh C Pa3IMYHBIMU TUTIAMU TECTOBBIX 3aJaHUM,
3aMmoJaHATh OJJAHKW OTBETOB, INITAHUPOBATH BpeMs pabOThI HAJ PA3IMYHBIMHU YaCTIMU
HK3aMeHa.
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COILEPKAHUE

CTpyKTypa KOHTPOJIbLHO-U3MepHUTENbHBIX MaTepuanoB EI'D mo xumuu (2
qac).
Cnemudukamus EI'D mo xumumu 2023, 2024 r. Komudukarop s1eMEHTOB
conepxkanus o xumuun s coctaBiaenuss KMMos EI'D 2023, 2024r. KonTponbHo-
U3MEepHUTeNbHbIe MaTepHalbl o XxumMuu 2023, 2024 r. (aHaIU3 TUIIMYHBIX OLUIHOOK).

Tema 1. Teoperuueckue ocHOBBI XumMun. Oomasi xumus (16 yacon)

1.1. Xumuueckuii 31emenm

CoBpeMeHHBIE TIPEJCTABICHUS O CTpOoeHUU atoma. CTpOeHHE 3JIECKTPOHHBIX
000JI0YeK aTOMOB JJIEMEHTOB IIEPBBIX UYETHIPEX IEPHOIOB: S-, P- U d-3JIEMEHTHI.
DOnekTpoHHas KoHurypamus atroma. OCHOBHOE U BO30YX JEHHOE COCTOSIHUE aTOMOB.
[leproguyecknii 3aKOH M MEPUOAUYECKAS] CUCTEMAa XMUMHUYECKHX 3yieMeHToB JI..
MenpneneeBa. Pamuycbl aTOMOB, WX MNEPUOAUYECKHUE U3MEHEHUS B CHCTEME
XUMHUUYECKUX DJIEMEHTOB. 3aKOHOMEPHOCTH M3MEHEHUS XHUMHUYECKUX CBOMCTB
AJIEMEHTOB W WX COCAUWHEHUM 10 mnepuojgam u rpynmnam. [lonstue o
PaIMOAKTUBHOCTH.

1.2. Xumuueckasn céa3p u cmpoenue eeuiecmaea

KoBanentHas xumuyeckas CBsi3b, €€ Ppa3HOBUIHOCTU (MOJsIpHAS U
HETOJIsIpHasi), MEXaHU3Mbl O00pa30BaHUs. XapaKTEPUCTUKUA KOBAJECHTHOM CBS3U
(nvHa v SHeprus cBsizM). MonHas cBs3b. Metayuinueckas cBsizb. BogopoaHas CBsi3b.
DNEKTPOOTPULATENBHOCTh. (CTENEHb OKUCICHHS W BAJEHTHOCTh XHMHUYECKUX
3J€MEHTOB. BeliecTBa MOJEKYIJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS. 3aBUCUMOCTD
CBOMCTB BEIIECTB OT OCOOCHHOCTEH MX KPUCTAJUTMICCKON PEIICTKH.

1.3. Xumuueckue peaxyuu

1.3.1. Xumuueckas kunemuka

Knaccudukanusa xumuueckux peakiuil. TeruioBod 3ddexT xumuyeckoi
peakiuu. Tepmoxumudeckue ypaBHEHHS. CKOPOCTh pEaklUM, €¢ 3aBUCUMOCTh OT
pa3IuyHbIX (AKTOPOB.

OG6paTuMble 1 HEOOpATHUMbIC XMMHUYCSCKHUE PEAKIIUU. XUMHUICCKOS PaBHOBECHE.
CMmernieHne XuMAYECKOTO PaBHOBECHS TIOJI ICHCTBHUEM Pa3IMYHBIX (DaKTOPOB.

1.3.2. Teopus snexmporumuneckoti ouccoyuayuu

DJIEKTPOIUTHYECKAS JUCCOLMAIMS DJICKTPOJIMTOB B BOJHBIX PpPacTBOpax.
CuiibHBIE U clIa0ble JIEKTPOJIUTHI. Peakiiun HOHHOTO OOMEHa.



XapakTepHble XMMHUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEpHBIX,
KHUCJIOTHBIX. XapaKTepHblE XHUMHUYECKHE CBONCTBA OCHOBaHMN M aM(OTEpHBIX
TUAPOKCUIOB. XapaKTEpHbIE XWMHMYECKHE CBOMCTBA KHUCJIOT. XapaKTEpUCTHKA
OCHOBHBIX  KJIACCOB  HEOPraHWYECKUX  COCAUHEHUN C  TO3UIMU  TEOpUHU
anexTponuTudeckon qucconuanuu (TI/).

XapakTepHble XUMUYECKHE CBOWMCTBA COJIEM: CPEIHUX, KHUCIBIX, OCHOBHBIX;
KOMILJIEKCHBIX (Ha TpUMEpe COCNMHEHMM aTlOMHUHMS U IUHKA). ['MIposu3 coJei.

Cpenla BOJIHBIX pAcCTBOPOB: KHCIAsl, HEUTpalibHas, IIeNO4YHas. BomopoaHsiid
nokazateinb (pH). Uaaukatopel. Onpenenenre xapakTepa cpeibl BOAHBIX pacTBOPOB
BEILIECTB.

1.3.3. OxucaumenbHo-60CCMAHOBUMENbHbIE PEaKYUU.

Peakiuu OKuCIHTENEHO-BOCCTAaHOBUTENBbHBIC, X Kiaccupukanus Kopposus
METaJUIOB U CIOCOOBI 3alIUTHI OT HEE. DIEKTPOJIU3 PACIUIaBOB M PACTBOPOB (COJIEH,
niea04Yend, KUCioT). Peakunn, moaTBepKIa0IIMEe B3aUMOCBSI3b Pa3IMYHbIX KIJIACCOB
HEOPTaHUYECKUX COCAUHEHHUI.

1.4. Pewienue mpenupogounvix 3aoau no meme: «Teopemuueckue ocHogwl
xumuu. Oowan xumuny » (no mamepuanam KHMoe EI'J)

Briuncnenre  macchl  pacCTBOPEHHOI'O  BEIIECTBA,  COJAEpIKAIIerocss B
OTPEICICHHOW Macce pacTBOpa C U3BECTHOM MaccoBOM nojei. PacueTbl: 00beMHBIX
OTHOIIEHUH Ta30B NpPH XHUMHUYECKHX peakuusx. Pacuersl: TeruoBoro sddexra
peakuuu. PacueTsr: MaccoBoit 1011 (MacChl) XUMUYECKOTO COSTMHEHHS B CMECH.

Hanuncanme  ypaBHEHUH  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH,
paccTaHOBKa KO3 HHUIIMEHTOB METOIOM AJIEKTPOHHOTO OanaHca.

Tema 2. Heopranuueckasi xumus (20 yacon)

2.1. Xapakmepucmuka memasnoe 21aéHplX ROOZPYRN U UX COEOUHEHUL

O6mas xapakrepucTuka MeTauioB riaBHeiX noArpynn I-III rpynmn B cBsizu
UX TIOJIO)KEHUEM B IMEPUOJMYECKOW CHUCTEME XHUMHUYECKUX diemeHtoB J[.U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUSI KX aTOMOB.

XapakTepHble XUMHUYECKHME CBOMCTBA IMPOCTHIX BEIIECTB U COCAUHEHHM
METAJIOB - IIEJIOYHBIX, HIETOYHO3EMEBHBIX, aTFOMUHMUSL.

2.2. Xapakmepucmuka Hememannog 21aéHbvlX HOOZPYRN U UX COCOUHEHUT

OO6miast xapakTepucThuka HeMmeTasioB riaBHeIX noAarpynn IV-VII rpynm B
CBSI3U C UX IIOJIOKEHUEM B IEPUOAUYECKONW CUCTEME XMMHUUYECKUX 3ieMeHTOB /[[.H.
MenpeneeBa 1 0COOCHHOCTSMH CTPOSHHS X aTOMOB.

XapakTepHble XUMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB W COCAUHECHHM
HEMETAJUIOB - BOAOPOJIa, TaJOTeHOB, KUCIOPO/Ia, Cephl, a30Ta, dhocdopa, yrieposa,
KPEMHUSI.



2.3. XapakmepucmuKka nepexoOHblx 3,1eMeHM 08 U UX COeOUHEHU

XapakTepUCTUKA NEPEXOAHBIX AJIEMEHTOB — MEIM, [IMHKA, XpOMa, XKeJe3a 1o
X TIOJIOKEHHUK) B TIEPUOJIMYECKOM CHUCTEME XUMHYECKHX 3neMeHToB J[.U.
MenpeneeBa 1 0COOCHHOCTSIM CTPOCHHS MX aTOMOB.

XapakTepHblE XHMHUYECKHME CBOWCTBA IIPOCTBIX BEIIECTB WU COCAUHECHUU
MEPEXOIHBIX METAIIJIOB — MEAU, [IUHKA, XPOMa, JKEJe3a.

2.4. Pewienue mpenuposounvix 3aoau no meme: «Heopzanuueckana xumusny
(no mamepuanam KHMoe EI'3)

Pacuetsl: Macchl (0ObeMa, KOJMMYECTBA BEIIECTBA) MPOAYKTa peakluu, €Clu
OJIHO M3 BEIIECTB JAaHO B BHUJAE pPacTBOpa C ONPEACICHHOM MAacCOBOM J0JIEHN
PacCTBOPEHHOIO BEILIECTBA.

PacueTrsl: maccoBoil WM OOBEMHOM JOJM BBIXOJA NPOAYKTAa PEAKUUU OT
TEOPETUUYECKH BO3MOXKHOro. Pacuerpl: MaccoBoil m0iM (Macchl) XHUMHYECKOTO
coenuHeHus B cmecu. Onpenenenne pH cpeapl pacTBOpoM coneil.

'eneTnueckast CBSI3b MEXKIY OCHOBHBIMM KJIACCAMU HEOPTaHUYECKUX
coenuHeHni. KauecTBEHHbIE PEAaKI[MM HA HEOPTaHUYECKHUE BEUIECTBA U HOHBI.

Tema 3. Opranunueckasi xumusi (20 yacoB)

3.1. Y2nee000poowt

Teopuss CTpOEHHUSI OpPraHUYECKUX COeAUHEHMH. M3omepuss — CTpyKTypHas u
IIPOCTPAHCTBEHHAsA. [ OMOJIOTH ¥ TOMOJIOTUYECKUN P,

Tunel cBsizell B MOJIEKyJIaX OpraHUYECKHUX BellecTB. ['MOpuau3anmsi aTOMHbIX
opOutaneit yraepona. Pamukan. ®ynkuuonanpHas rtpynna. Kiaccudukanus u
HOMEHKJIaTypa OPTaHUYECKUX COETUHEHHM.

XapakTepHbie XUMUYECKUE CBOMCTBa YTJIEBOJIOPOJIOB: AJIKaHOB,
LMKJIOAJIKAHOB, aJJKEHOB, JUEHOB, aJJKUHOB. [[pUpOIHbIE HCTOUYHHUKHN YIIIEBOJOPOIOB,
ux rnepepaboTka. MexaHuU3Mbl peakUuid NPHUCOECIUHEHUS B OPTraHUYECKOW XUMUHU.
[IpaBuiio B.B. MapkoBHUKOBa, npaBuio 3aiinesa A.M.

XapakTepHble XUMHUYECKHE CBOWCTBA APOMATUYECKUX  YIIJIEBOAOPOJIOB:
OeH3osa W Todyosa. MexXaHW3Mbl peakliuid ANEKTPODUILHOTO 3aMEIeHUs B
OPraHUYECKUX PEaKIUsX.

Bricokomonekynspable  coeauHeHus.  Peakuum  moimMmepuszanuud U
nonukonaeHcanuu. [Tonmumepsr. [Inactmaccel, BOJOKHA, Kay4yKH.

3.2. Kucnopoocooepicawgue opzanuyeckue coeOuHeHus

XapakTepHble XUMHYECKHE CBOMCTBA NPEACIbHBIX OJHOATOMHBIX U
MHOTOATOMHBIX CIIUPTOB, (heHosa. XapaKTepHbIE XUMHUYECKHUE CBOMCTBA alIbJIETHIOB,
MpENeTbHbIX KapOOHOBBIX KHCIIOT, CJIOXHBIX 3(GuUpoB. buomornmueckn BakHBIC
BEILECTBA: YIJIEBOJbI (MOHOCAaxapuJibl, AWCAaXapuabl, MoJMcaxapuibl). Peakuuu,



NOATBEPXKIAIOIIME  B3aUMOCBSI3b  YIJIEBOJAOPOJIOB M KHUCJIOPOJCOAEPIKAIINX
OPraHUYECKUX COCAUHECHUMU.

OpraHnyeckue COEAUHEHUS, COJEPKAIIME HECKONBbKO (YHKIHOHAIbHBIX.
Oco0eHHOCTH XUMUYECKUX CBOMCTB.

4.3. Azomcooepicauiue opzanuvecKue COEOUHEHUs U OU0I02UuYeCcKU
8AJICHbIE OP2AHUYECKUE 6eUleCea

XapakTepHble XUMHUYECKHE CBOMCTBA a30TCOAEPKAIIMX OPTraHUYECKUX
COCJIMHEHUI: aMMHOB U aMHUHOKHUCIOT. buolormuecku BakHbIE BEIIECTBA: >KHUPHI,
O€NKM, HYKJIEHUHOBBIE KUCIOTBL. ['OopMoHBl. @DepMeHThl. MeTaopranuyecKkue
COEJIMHEHHS.

4.4. Pewenue npakmuyeckux 3aoau no meme: «Opzanuueckaa xumusa» (no
mamepuanam KHMoe EI'J)

Haxoxnenue MonexynsapHoil hopMyIibl BelecTBa. [ eHeTnyeckas CBsizb MEXY
HEOPTaHUYECKUMH W OPraHUYECKHMMHU BEIIECTBaMH. [ €HETHYeCcKas CBSI3b MEXKIY
OCHOBHBIMHU KJIACCAMU HEOPraHMYECKUX BelIeCTB. KayecTBeHHBbIE pEaKIUU Ha
HEKOTOpbIE KJIACChl OPTraHWYECKUX COCIUHEHUW (QJIKEHBI, aJKaHbl, CIHUPTHI,
albeTUAbl, KapOOHOBBIE  KHUCJIOTBHI, YIJIEBOIbI, Oenku). HWneHtuduxanus
OPraHUYECKUX COCAUHECHUH.

Tema 5. O00011eHHe ¥ MIOBTOPEeHHE MaTepuaaa Kypca XumMuu (4 yaca)

OcHOBHBIE  TOHSATUA M 3aKOHbl  XuUMuU. llepuonuueckuii  3aKOH
.. MenneneeBa u ero ¢u3nueckuil cmbici. Teopusi CTpOEHUsT OpraHUYEeCKUX
BemectB A.M. bymiepoBa U OCOOCHHOCTH  OpPraHUYECKUX  COCIUHCHUM.
OKHUCIUTENBHO-BOCCTAHOBUTEINIBHBIE PEAKIMNA B HEOPTaHWYECKOM M OpPraHWYECKOU
xuMmuu. ['eHeTndeckass CBS3b MEXKAY HEOPraHMYECKMMH M OPraHUYeCKUMU
COCIMHECHUSAMHU. ODKCIHEPUMEHTAJIbHBIE OCHOBBI OPraHUYECKOM W HEOPraHUYECKOUN
XUMUH.

PaboTa ¢ KOHTpOJIbHO-U3MepUTENbHBEIMU MaTepraiamu EI'D o xumuu.

Hmoezosviii konmpons 6 popme ETD.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA 3JIEKTUBHOI'O KYPCA
JINYHOCTHBIE PE3YJIBTATBHI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHHS MNpeamera «XUMHsS» Ha YpPOBHE CpPEIHETO
oOmiero  oOpa3oBaHUS  BBIACICHBI  CIICIYIONIME  COCTABIIIONINE: OCO3HAHUE
OOYYarOIIMMHUCST  POCCUUCKOW  TPaXTAHCKOM HIEHTUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTA M CaMOOIIPEAECICHUIO; HAaJUYue MOTHBALUH K
OOy4eHHMIO; TOTOBHOCTb M CIOCOOHOCTh OOYYaroOIIMXCsl PYKOBOJCTBOBATHCA
OPUHATBIME B OOIIECTBE TNpaBWIaMHM M HOpPMaMu TIOBEACHHS; HaJIU4YUE
MPABOCO3HAHUS, YKOJIOTUYECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUThH L€ U CTPOUTH
YKW3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE  pEe3yJbTaTbl OCBOECHUS HOpeaMeTa «XHMHUS»  OTPa)karoT
chOpPMHPOBAHHOCTh ONBITA TO3HABATEIBHOM M NPAKTUYECKON AEATEIBHOCTU
oOyyJaromuxcs B MpoLecce peain3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JInyHOCTHBIE  pe3yJbTaThl OCBOCHUSI MpeaMeTa «XHUMHS»  OTpakaroT
c(hOpPMUPOBAHHOCTh OMbBITA IIO3HABATEIBHOW M NPAKTUUECKON JEATEIIbHOCTU
oOy4Jaromnmxcsi B MpoIlecce peaan3alud 00pa3oBaTENIbHON NESTEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NESTEIHHOCTH MPHU CO3JaHUM YUEOHBIX
MIPOEKTOB, PEIIEHUU y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITIOJHEHUH XUMUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHUSs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUIOB YU4EOHOU AEATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIICHUS K HWCTOPUYECKOMY W HAyYHOMY HACIIEIHIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUS K TPOILIECCY TBOpUYECTBA B 00JaCTH TEOPUM U MPAKTHUYECKOTO
NPUJIOKEHUS XHMHUHU, OCO3HAHUSI TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTUTEIbHBIX ~ HAONMIOJACHUM,  KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  TOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUHU U MOCIEAYIOIIEM aHAIN3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUM;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUS;

CIIOCOOHOCTH OIIEHWBATH CUTYAIluH, CBSI3aHHBIC C XUMHUYECKUMU SIBICHUSIMH, U
NPUHUMATh OCO3HAHHBIE pEIIeHUs, OPUEHTUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJEHHWE U TIOCTYIKH CBOUX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U C YYETOM OCO3HAHHUS IMOCIEICTBHIA
MOCTYTKOB;



4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 3M0pOBOTO W  Oe3omacHOro oOpa3a  KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (pH3WUecKoMy U
MICUXUYECKOMY 3710POBBIO;

coOmoicHUsT TpaBuil 0Oe30macHOro oOpallleHusl ¢ BeEIIeCTBaMU B OBITY,
MTOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEILHOCTH;

MOHMMAHUSl [IEHHOCTHM TMPaBWJI HWHIWBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUNA M HETPUATHS BPEIHBIX MPHUBBIYEK (YHOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTH B y4e0HO-UCCIIeI0BATENHCKON
JEATEeIIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUIAX JEATECIbHOCTH;

YCTAHOBKHM Ha aKTMBHOE y4acTHE B PEUICHUU MPAKTUUYECKUX 3a7a4 COIMaIbHON
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYEHHIO MPOQPECCUd pazIuyHOro poja, B TOM
YHUCJie HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUUM IO XUMUH;

YBaKEHUS K TPYAY, JIOJAM TpyJa U pe3ybTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY BBIOOPY HWHIWMBHUAYAJIbHOW  TPaeKTOPUH
oOpa3oBaHus, Oynyiei npodeccuu U peanu3anuu COOCTBEHHBIX )KM3HEHHBIX IJIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XHUMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIECO00Pa3HOr0 OTHONIICHUS K TPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHUMAaHUsI TJI00ATBHOTO XapakTepa OJKOJOTUYECKUX MPoOIeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAHUSI HEOOXOJAUMOCTH MCIOJIb30BAHMS TOCTHKCHUN XUMUU JJISI PELICHUS
BOIIPOCOB PAIIMOHATBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOT'O HEMPUSATHUS JCUCTBUM, TPUHOCAIINX BPEIl OKPYKAIOIIEW TPUPOTHON
cpeie, YMEHHUsSI TMPOTHO3UPOBATh HEOJAroMpUsITHBIE IKOJIOTUYECKUE TMOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJM4Yusl Pa3BUTOTO HKOJOTHMUYECKOTO MBIIUICHUS, AKOJOTHUUYECKON KYJIbTYPHI,
OMbITA JEATEIIBHOCTH SKOJIOTUMYECKON HAIIPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCA
UMHU B MO3HABATEIHHOW, KOMMYHUKATUBHON W COIIMAIIBHOW MPAKTUKE, CTIOCOOHOCTU
Y YMEHUSI aKTUBHO MPOTHUBOCTOATH UACOJIOTMU XeMopoOouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU
1 OOIIIECTBEHHOMN NIPAKTUKH;

MOHUMAaHUs CHenuUKN XUMHM KaK HayKH, OCO3HaHUs e poiu B
GbopMUPOBAHUM PAIMOHAJIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO



IpEJCTaBICHU 00 OKPYXAlOLIEM MHUpPE KaK O €IMHCTBE NPUPOAbI U YEJIOBEKA, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHHH MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COO0N 3HAUMMOCTH XUMHH I COBPEMEHHOM ITUBUIIM3AIINH:
B €€ I'YMaHUCTUYECKON HANpPABICHHOCTH M BA)XHOW POJU B CO3JaHUHM HOBOM 0a3bl
MaTepUaIbHON KYJbTYphl, B PELICHUN TI100aIbHBIX IPOOJIEM YCTOMUMBOTO pa3BUTHS
YeJIOBEUECTBA — CBIPBEBOM, OHEPreTUYECKOM, IMHINEBOM H  3KOJIOTMYECKON
0€30MacHOCTH, B Pa3BUTUHM MEAMIIMHBI, 00ECIEUEHUH YCIOBUN YCHEIIHOTO TpyAa U
IKOJIOTUYECKU KOM(POPTHOM KUZHU KaXJAO0TO WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW  TIPaMOTHOCTM: IIOHMMAaHUS  CYIIHOCTH  METOJOB
NO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
[OJlydyaeMble 3HaHMS JUIS aHAJIM3a U OOBSCHEHUS SIBJICHUM OKPYXKAIOLIETO MHUpa U
IPOUCXOASAIINX B HEM HM3MEHEHUN, YMEHHS JeNaTh 0OOCHOBAHHBIC 3aKJIIOUEHUS Ha
OCHOBE Hay4HbIX (PAKTOB M UMEIOUIMXCS JAHHBIX C LEJIbIO MOJTYyYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ MCHOJb30BaTh XHUMHUYECKUE 3HAHUS I
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATENIbCKON IEATEIbHOCTH;

FOTOBHOCTM M CHOCOOHOCTHM K  HENpepbIBHOMY  OOpa3OBaHHMIO U
caMO00pa30BaHUIO, K AaKTMBHOMY IIOJIy4EHHIO HOBBIX 3HaHMM 1O XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJAa B pa3iMyHbIX cdepax MNpoPpecCuoHaIbHOU
NEeSATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOEHHUS MPOrpaMMbl MO XHUMHUU Ha YpPOBHE
CpelHero o01Iero o0pa3zoBaHus BKIIOYAIOT:

3HAYMMBIE VIS dbopMupoBaHus MUPOBO33pEHUS oOyuaromxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOLIEHAYyYHbIE MOHATHS, OTPAXKAIOIINE
LEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3yEMbIX B E€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHUs, SBICHUE,
IPOLECC, CUCTEMA, HAyuYHbIM (DaKkT, MPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClel0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCalbHble Yy4yeOHble IEHCTBUSA (IMO3HABATEJbHbIE, KOMMYHUKATHUBHBIE,
pEryisTUBHBIE), oOecnieunBaromue GOpMUPOBaHUE (PYHKIIMOHATIBHON T'PaMOTHOCTH
U COLMATbHON KOMIETEHIINN 00y4YaroIuXcs;

CIIOCOOHOCTh 00YYarONTUXCsl UCIIOIh30BaTh OCBOCHHBIE MEXKIMCIUILTHHAPHBIC,
MHUPOBO33pEHUYECKME 3HAHMS U  yHUBEpPCAIbHbIE  y4yeOHble  JCHCTBUA B
II03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.

MertanpenMeTHble  pe3yibTaThl OTpPaXKalOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATENIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMHU.
B pezynemame  npoxodrcoenuss npozpammbi 31eKMUEHO20 Kypca.



Yuawuecsa oonsrcnu
3uamo / Honumamso:

Basicnenimue xumuueckue nonamus:

- BBISIBJISITh XapaKTEpHbIC MPU3HAKU MOHATHI: BEIIECTBO, XUMUUYECKUN HJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHBIE U MOJIEKYJISIPHBIE MAacChl, KUOH, U30TOIIbI,
XUMHYECKasi CBSI3b, AJIECKTPOOTPUIATEIBHOCTh, BaJICHTHOCTb, CTEIEHb OKHUCJICHUS,
MOJb, MOJISIpHasT Macca, MOJISIPHBIH 00beM, BeEIIeCTBA MOJICKYJISIPHOTO H
HEMOJICKYJISIPHOTO  CTPOEHHUS, PACTBOPBI, AJEKTPOJUTHI U  HEIJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAsT JTUCCOLMALMSA, TUAPOJNU3, OKHUCIUTEIb W BOCCTAHOBUTEIb,
OKHCIICHHE U BOCCTAaHOBJICHUE, DJJIEKTPOJIU3, CKOPOCTh XHUMHUYECKOW peakilvi,
XUMUYECKOE paBHOBECHE, TEIUIOBOM »H(P(EeKT peakmuu, YIrIepOdHBIA CKEJeT,
byHKIMOHATBHAS ~ TpPYyIIa, HW30MEpUs ©W  TOMOJIOTHS, CTPYKTypHas U
MIPOCTPAHCTBEHHAsA M30MEpPHsS, OCHOBHBIE THUIBI PEAKIUA B HEOPraHUYECKOW H
OPraHUYEeCKON XMMUH;

- BBISIBJIITh B3aWMOCBSI3U TOHSTHM, HCMOJIb30BaTh BAXKHEUIINE XUMHUYECKHUE
TIOHSATHUS 111 OOBSCHEHHS OTJICIIbHBIX (DaKTOB U SIBJICHHI;

- MPUHAJICKHOCTD BEIIECTB K Pa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COCTMHECHUI;

- TOMOJIOTH, U30MEPHI;

- XUMUYECKUE PEaKIU1 B OPraHUYECKOU XUMHUH.

OcHogHbIe 3aKOHBL U MEOPUU XUMUU:

- NPUMEHSATH OCHOBHBIC IIOJOKCHHUS XHUMHUYECKHUX TEOpUH (CTPOCHHS aToMma,
XUMHYECKON CBSA3U, HJIEKTPOJUTHYECKON AUCCOIMAIMUA, KHUCIOT M OCHOBAHUM,
CTPOCHHUSI OPTaHUYECKUX COCIMHEHUM, XUMHUYECKOW KHUHETHUKH) [JI1 aHajau3a
CTPOEHUS U CBOMCTB BEIIECTB;

- nmoHuMarthb cMmbich Ilepuonnueckoro 3akona .M. MeHneneeBa U MCHOJIb30BaTh
€ro JUisi KayeCTBEHHOTO aHajgu3a U OOOCHOBAHUS OCHOBHBIX 3aKOHOMEPHOCTEU
CTPOCHHSI aTOMOB, CBOMCTB XUMHUYECKHUX JIEMEHTOB U UX COEIUHEHUM.

Baosicuentuue sewecmea u mamepuainol:

- KJIaccU(UIMPOBATh HEOPraHWYECKHE W OpraHWYeCKHEe BEIISCTBA II0 BCEM
M3BECTHBIM KJIaCCU(UKAIIMOHHBIM MPHU3HAKAM;

- OOBSCHATH OOYCJIOBJIEHHOCTh TNPAKTUUECKOTO TIPUMEHEHHS BEIIECTB HUX
COCTaBOM, CTPOECHHUEM U CBOMCTBaMU,;

- XapaKTepU30BaTh MPAKTUYECKOE 3HAUYCHHUE JIAHHOTO BEIIECTBA;

- OOBSACHATH OOmIME CHOCOObl M TPUHLMUIBI TOJYYEHHS HamOoJiee Ba)KHBIX
BEILIECTB.

Ymemo:

Ha3svieamsv u3yuennvle eeuiecmea no mpusuaiIbHOU UTU MEHCOYHAPOOHOIU
HOMEHK1amype.

Onpeodenamov/Knaccugpuyuposamas:
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- BAJIEHTHOCTb, CTEIIEHb OKUCJIEHNS XUMHUECKUX AJIEMEHTOB, 3apsbl HOHOB;

- BUJ] XUMUYECKUX CBSI3€H B COEMHEHUSIX U TUIl KPUCTAJUIMUYECKON PEIIETKY;

- MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI,

- XapaKTep cpelibl BOAHBIX PACTBOPOB BEIIECTB;

- OKUCJIUTEIh U BOCCTAHOBUTEb;

- MPUHAICKHOCTh BEIIECTB K PA3JIMUYHBIM KJIacCaM HEOPraHMYeCKUX U
OpTraHUYECKUX COCTMHEHUN;

- TOMOJIOTH U U30MEPBI;

- XMMHMYECKHE PEaKIMM B HEOPraHWYECKOW W OpraHMYecKod XuMHH (10 BCEM
W3BECTHBIM KJIACCHU(PUKAIMMOHHBIM TIPU3HAKAM).

Xapaxkmepu3zoeambo:

- S,pud-aneMeHTHl MO WX ToJokeHWIo B Ilepmoamueckoit cucreme JI.M.
Menneneena;

- 00IIIMe XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB M HEMETAILIOB,;

- 001IMe XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCAUHEHUH,
CBOMCTBA OTJIEJIbHBIX MIPEACTABUTEIIEH STUX KIIACCOB;

- CTPOCHUE U XMMHUYECKHE CBOMCTBA M3YUCHHBIX OPTaHUYECKUX COCAMHEHUH.

Oovacuamep:

- 3aBUCUMOCTh CBOMCTB XMMHUYECKHUX AJIEMEHTOB U MX COCAMHEHUN OT TMOJIOKECHUS
anemenTa B [lepuonnueckon cucreme .M. Menneneesa;

-  TNpPUPOAY XUMHYECKOM CBS3M (MOHHOHM, KOBaJIGHTHOM, METaJUTMYECKOMH,
BOJIOPOJTHOM );

- 3aBUCHUMOCTh CBOMCTB HEOPTraHMYECKUX U OPTraHUYECKHUX BEILIECTB OT UX COCTaBa
U CTPOCHMUS;

- CYIIHOCTh W3YYEHHBIX BHJOB XUMHUUYECKUX PpPEaKIUil (JIEKTPOIUTHUECKOM
JIMCCOLUAIINN, HOHHOTO OOMEHA, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX) U COCTABIISATh
WX ypaBHEHUS,

- BIMSHHE pPa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIuu U Ha
CMEILIEHUE XUMHYECKOTO PABHOBECHSI.

Pewambs 3a0auu na:

- BBIYMCJIEHUE MACChl pACTBOPEHHOTO BEIIECTBA, COAEPKAIIETOCS B OMPECICHHOMN
Macce pacTBOpa C U3BECTHOM MacCOBOM JOJIEH;

- pacueThl: 00bEMHBIX OTHOIIEHUI ra30B MPU XUMUUECKUX PEAKIIHIX;

- pacyeThl: MaccChl BEIIECTBA WM OObEeMa Tra30B MO H3BECTHOMY KOJIUYECTBY
BEII[ECTBA, MACCE WM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB;

- pacyeThl: TeIIoBoro 3(pdexra peakinu,

- pacdeTbl: Macchl (0O0BeMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIH
OJIHO M3 BEILECTB JaHO B U30BITKE (MMEET MPUMECH);

- pacueTsl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, ECIH OJTHO
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U3 BEIIECTB JaHO B BUJIE PACTBOPA C OIpPEACIICHHON MacCOBOM A0Jiel pacCTBOPEHHOIO
BEILECTBA;

- HaXO0XJICHHUE MOJIEKYJISIPHOM (OpPMYJIBbI BEIIECTBA,

- pacyeTbl: MacCOBOM WIM OOBEMHOW JOJM BBIXOAA MPOAYKTa PpEaKIUU OT
TEOPETHUYECKH BO3MOKHOI'O;

- pacyeThl: MaCCOBOM J0JHU (Macchl) XUMHUYECKOTO COETMHEHHUS B CMECH;

- COCTaBJICHHME IIEMOYEK TIEHETUYECKOM CBS3M XHUMHUYECKHX COCJIMHEHHM
(HeopraHuueckasi XMMHs M1 OpraHuYecKasi XUMHUS).
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TEMATHYECKOE IINTAHUPOBAHHUE

No| HaumenoBanue| Kon B Tom yncne DJIEKTPOHHBIE
n/| pasgenoBH | -BO [T[Ipaktuueck| @opMbl paGoThI (udposeIe)
I M qaco ue oOpa3oBaTebHbIC
B 3aHATHUS pecypebl
1 | Crpykrypa 1 - Jlekus HOC Mos mkona:
KOHTPOJILHO- https://lesson.acade
U3MEpPUTEITbHBI my-
X MaTepUuaIoB content.myschool.ed
EI'D no xumuu u.ru/04/10
2 | Teopernuecku | 8 4 Pazbop tectoB u CHAM I'MA: PELILY
€ OCHOBBI 3amad EI'D, EI'D
XMMHH. COCTaBJIEHUE https://chem-
OOwas xumMus aJITOPUTMOB ege.sdamgia.ru/?r
pEIICHMS.
3 | Heopranuueck | 10 6 Pazbop tectoB u
asi XUMHusI. 3amad EI'D,
COCTaBJICHUE
JITOPUTMOB
pEIICHMS.
4 | Oprannueckas | 10 5 Pa36op TecToB u
XUMHUSL. 3amad EI'O,
COCTaBJICHUE
JITOPUTMOB
pEIICHHS.
5 | O600mmeHHe 1 5 5 Pa36op TecToB u
IIOBTOPEHUE 3amau EI'D,
MaTepuaa COCTaBJICHUE
Kypca XUMHUH aJITOPUTMOB

pELICHUS.
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ITIOYPOYHOE IIVTAHUPOBAHUE

No Tema 3aHsTHS Koi- JlaTta
BO MTPOBEICHMS
yaco | wiaH | (akt
B
1 | CTpykTypa KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTepUAIOB | 2
EI'D no xumun
Tema 1. Teopernueckue ocHoBbl xumun. O6masi xumusi. (16 yacon)
2 | XuMu4ecKui 2IeMEeHT U XUMUYECKas CBS3b. 2
3 | Pemenune 3amau mo teme: «XMMHUYECKHHA DJIEMEHT U | 2
XUMUYECKasl CBSI3bY.
4 | XumMudeckasi KHHETHKaA. 2
S5 | Pemenue 3aga4 o teme: «XUMHUYECKasi KHHETHKA. 2
6 | Teopust 2IEKTPOIUTHIECKON TUCCOIUAIUY. 2
7 | Pemenue 3ajau 10 TEME: «Teopus 2
AIEKTPOIUTHICCKON TUCCOITAAITAN.
8 | OxucIUTETHPHO-BOCCTAHOBUTEIBHBIC PEAKIIHH. 2
9 | Pemenne 3amau  mo  Tteme:  «OkucauTENBHO- | 2
BOCCTAaHOBUTEJIbHBIC PEAKIIUNY.
Tema 2. Heopranuveckasi xumusi. (20 yacon)
10 | XapakTepucTHKa METAJUIOB TJIABHBIX MOATPYII U UX 2
COCMHECHUM.
11 | Pemenue 3amau o teme: «lllemounsie u 2
IEJIOYHO3EMENTbHBIC DIIEMEHTHI U UX COSIMHEHUS,
AJTFOMUHHU U €r0 COCIUHECHUSD).
12 | XapakTtepucTrKa HEMETAJUIOB TJIABHBIX TOJATPYII U 2
WX COCIMHEHUH (TaJIOTeHbI, MOATpYyIa KHUCI0poa,
BOJIOPO/T).
13 | Pemenue 3amau o teme: «[ aloreHb. 2
14 | Pemenue 3amau mo teme: «Iloarpynma kucimoposa, 2
BOJOPOJI.
15 | XapakrepucTuka HEMETAIJIOB TJIABHBIX MOATPYIII U 2
UX COeMHEHuN (MOoArpymmna a3oTa, MoArpymmna
yTJIEpOJIa).
16 | Pemenue 3amau o teme: «Iloarpymma azoray. 2
17 | Pemenue 3amau no teme: «Iloarpynma yriepoaay. 2
18 | XapakTepucTruka METaJJIOB MOOOYHBIX MOATPYIIT U UX 2
COCMHECHUM.
19 | Pemenue 3aymau o Teme: «XapakTepUCTUKA METAJIIIOB 2

MMOOOYHBIX IMOATPYIII 1 UX COCHHHCHHﬁ)).

Tema 3. Opranuueckas xumusi. (20 gacoB)
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20 | Teopust cTpoeHHSI OpPraHMYECKMX COCIMHEHUH. | 2

N3omepust.

21 | YrneBomopoasl — alIkaHbI, AJKEHBI, ITMKJIOAJTKAHBI, 2
AJIKUHBI, aJIKaIUEHBI.

22 | Pemenne  3amad 1O TeMe: «IlIpenenvupie | 2
YTJICBOJIOPOJIBDY.

23 | Pemenue 3amau  mo  Tteme:  «HempenenbHbie 2
YTJIEBOJIOPOJIBDY.

24 | ApomaTH4eCcKHe YIIeBOAOPOIbI. 2
25 | Kucnoponcoaepikaiiiue OpraHWYecKHe COCAWHCHHS | 2
(cpaBHUTEBHAS XapaKTEPUCTHKA CIIUPTOB,

aJbJAETUI0B U KAPOOHOBBIX KHUCJIOT).
26 | Pemenue 3amay. 2
27 | Pemenune 3amay. 2

28 | AzoTcomepkaliye OpraHUYecKue COSTUHCHHS U | 2
OMOJIOTHYECKH BaKHBIC BEIECTBA.

29 | Pemenue 3amau. 2

Tema 4. O6001meHre 1 MOBTOpeHHe MaTepuaga Kypca xumuu (10 yacos)

30 | O6obmieHre martepuanga MO TEME IIKOJIBHOTO Kypca | 2
«OO01as XuMus» - pelieHre CIOXKHBIX 3a1a4, pazoop
TUTIAYHBIX OMIHOOK.

31 | O6o0mienne Marepuana MO TeME IMIKOJIBHOTO Kypca | 2
«Heopranmdeckass XuMHS» - pEIIEHHE CII0KHBIX
3aj1a4, pa300p TUITMYHBIX OLUTUOOK.

32 | O6o0menne Marepuana MO TeME IIKOJIBHOTO Kypca | 2
«OpraHudeckass XuMUs» - PEIICHUE CIOXHBIX 3a/1ad,
pa300p TUMTUYHBIX OMIHUOOK.

33 | Urorossrii kouTpoJib B hopme EI'D. 4

Hroro: 33 yaca

METO/JUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJISA

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCbHI U PECYPCHI CETU
UHTEPHET

1. OC Mo# mkouia:

https://lesson.academy-content.myschool.edu.ru/04/10

2. CAAM I'MA: PEITY EI'3
https://chem-ege.sdamgia.ru/?r
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