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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEIPHONW MPOTPAMMBI CPEJHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0pa3oBaTelbHBIE MPOTrPaMMBbI, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Opranuzanusi 00pa30BaTENBHOIO TIpOllecCa M MPENoJaBaHue Yy4yeOHOTro
npeamera  «OOIIECTBO3HAHME»  OCYLIECTBIISIETCS HA OCHOBE  CIEAYIOIIHMX
HOPMATUBHBIX MTPABOBBIX AKTOB:

— DenepanbHOro 3akoHa OT 29 nexadpst 2012 r. Ne 273-03 «O06 ob6pa3zoBaHuU B
Poccuiickoit @eneparum» (¢ u3m.,B T.4. Ne371-D3 ot 24.09.2022);

—[locranoBnenus [IpaBurensctBa Poccuiickon ®@enepanun ot 30 ampens 2024 r.
Ne 556 «OO6 yTBepkACHHM TEPEUHs MEPONPHUATUN MO OLEHKE KadecTBa
oOpazoBanusi u IlpaBunm mnpoBeAcHUS MEPONPUATUNA TIO OIEHKE KayecTBa
00pa3oBaHUs;

—@DenepabHOTO  TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHETO
oO1ero o0pazoBaHusl, YTBEPKIACHHOTO MpukazoM Munobpuayku Poccun ot 17
Mast 2012 r. Ne 413 (meiictByromas penakius, nainee — ®I'OC COO);

— mnpukaza Munmnpocsemnienusi Poccun ot 25 amrycra 2026 r. Ne 591 «O6
YTBEPXKJICHUU  (PelepaTbHOro TEpPeUHs DJIEKTPOHHBIX  00pa30BaTEIIbHBIX
pecypcoB, JMOMYHIEHHBIX K HCIOJIb30BAaHUIO NPU peAU3alUd  HUMEIOIINUX
rOCYJIapCTBEHHYIO AaKKpEAUTAIMI0 00pa30BaTENbHBIX MPOrPaMM HAYaJIbHOTO
00111eT0, OCHOBHOT'O 00I1I€T0, CPETHETO O0IIEr0 00pa30BaHUs»;

— mpukaza Munnpocsemenuss Poccum ot 22 wutons 2026 r. Ne 436 «O06
yTBEPXKJICHUU  (efepallbHOTO  TMepeyHs  Y4eOHMKOB, JOMYIICHHBIX K
WCIIOJIb30BaHUIO MPU pPeanu3aliud UMEIOIUX TOCYAapPCTBEHHYIO aKKpEIUTAIUIO
0o0pa3oBaTeNbHBIX MPOTPAMM HayajJbHOro OOIIEro, OCHOBHOIO OOIIEro,
cpeaHero  oOmiero  oOpa3oBaHUs  OpraHU3AIUSIMH,  OCYIIECTBIISIOIIUMHU
o0pa3oBaTeNnbHyI0 JIEATEIBHOCTh, W YCTAHOBJEHUU TMPEACIBHOTO CpPOKa
WCIIOJIH30BAHUS MCKIIOYEHHBIX YUYEOHUKOB M Pa3paOOTAHHBIX B KOMILIEKTE C
HUMH y4€OHBIX TOCOOUI»;



— DenepaibHON 00pa30BaATENBPHON MPOTPAMMBI CPEIHETO 00IIero oOpa3oBaHwMs,
YTBEPKICHHOH Npukazom Munnpocsemenus Poccuun ot 18 mast 2023 1. Ne 372,
C W3MCHECHUSIMH, BHECEHHBIMH TMpUKa3aMu MUHUCTEPCTBA MPOCBELICHUS
Poccuiickoii @enepannu ot 1 despans 2024 r. Ne 62, ot 19 mapra 2024 r. Ne
171, ot 9 oxtsa06ps 2024 r. Ne 704 u ot 08 oxTsi06pst 2025 1. Ne 729 (nmanee —
@OIT COO);

— nucbMa Munnpocsemenuss Poccun ot 20 aBrycta 2026 r. Ne 03-1566 «O
HaIpaBJIeHUN UHHOPMALIUI;

— Crangapra NpaBOCIABHOTO KOMIIOHEHTAa HAYaJIbHOTO OOIIEro, OCHOBHOTO
obmero, cpeaHero (MOJHOro) oOIiero oOpa3oBaHus IS yU4eOHBIX 3aBEJICHUM
Poccuiickoii ®denepanuu, ytBepKAeHHOro pemieHruem CasuieHHoro CuHOIa
Pycckoit IIpaBocnaBnoii Llepksu 27 utonst 2011 r. xypuan Ne 76 (B penakiuu
ot 28.04. 2015, yrBepxaenHou npukazoM [Ipencenarens CuHOgaabpHOTO OTAEA
penuruo3Horo odpazoBanus M karexuzaiuu Pycckoii IlpaBocnaBhoit llepkBu
Ne75 ot 19.05.2015);

— OcHoBHoOM oOpazoBatenbHOl nporpammbl COO YOV «IlpaBocnaBHasi TUMHa3Hs
r. KoBpoBay;

— PaGoueii mporpammel Bociutanust YOV «IIpaBocnaBHas rumuasus r. KoBpoBay;

— YueOHoro mana YOV «lIpaBocnaBnasi rumuasus r. KoBpoBay;,

—Ilonoxenuss YOV «lIpaBocnaBnas rumMHazus r.KoBpoBay «O dopmax,
MEPUOAUYHOCTH U TOPSJAKE  TEKYIIero  KOHTPOJIS  YCIEBAEMOCTH U
IPOMEKYTOUHOM arTectanuu ooyyatomuxcs» [Ipukas Ne81 ot 26.08.2026r.

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONpPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS M PA3BUTHSI 00YHArONINXCSI CPEACTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOyYeHHS W TpeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, II0JIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3alUy, SIBISIETCS HEOTHEMJIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaloTcs
MO3HAHMS 3aKOHOB MPUPOABI, (HPOPMHUPOBAHHS MUPOBO33PEHUS U OOIIEH KyJIbTYpHhI
YeJloBEeKa, a TakKe DKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3M0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJarommxcsi Ha YpOBHE CPEIHETO OO0IIero o0pa3oBaHUsl CpeCTBaMU y4eOHOTO
npeaMera «XUMHsS», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nporpaMme 10 XUMHUU C YY4ETOM CHeuu(PuKA HAyKd XUMUHU, €€ 3HAUYCHUS B



MO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBA, a TaKXKe C Y4ETOM
Oo0mMX 1efnell M NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero obmiero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO POJb B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOHM BKJaJ B ()OPMHUPOBAHHE PALMOHAIBHOTO HAYYHOTO MBIIIICHUS,
B CO3/IaHHE LEJIOCTHOTO MPEJICTABIEHUS 00 OKPYKAIOIMIEM MHUPE KaK O €IMHCTBE
OPUPOABl M YEJIOBEKa, KOTOpPOoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENUCTBYS C APYTMMHU €CTECTBEHHBIMH HAyKaMU, XHMHS CTaJIA
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M XKHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHass XMMHsS Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
I00aNbHBIX TPOOJIEM YCTOMYMBOrO pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOIA,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBHM C OOIIMMH LEIAMH M HPUHUUIIAMUA CPEIHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHUs1) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIKYEHUS B JKU3Hb COLMYyMa, NPOJOJLKCHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJISAIOTCS OCHOBBI 0a30BOI HAyKH: CUCTEMA
3HAHUM MO0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHu4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B MporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHBAIOTC HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIVHEHNH, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX M  DJIEKTPOHHBIX
OpejcTaBlIeHU O cTpoeHuu BemlecTB. CBeleHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndecKod XUMHM IIOJy4YarOT pa3BUTHE



chopMHpPOBAaHHEIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MIPEICTABIICHUS O XUMUYECKON CBS3H, KJIAaCCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT WX CTPOCHUS, O XUMUICCKON PEaKInu.

[lonq HOBBIM YyrjoM 3peHUss B IMpeaMeTre «XUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTcs M3yUYCHHbIH Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHus
TEOPETHUECKU MaTepuadl ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMUS» OOYyYarONIMMCSl TMPEAOCTaBIACTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomoyiHgercs B Kypcax 10 u 11 xiaccoB
DJIEMEHTaMH  COJICP)KaHMsI, WMCIOIIMMH KYJbTYPOJIOTHYSCKAN W TPHUKIATHON
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBS3M XUMUU C
JIPYTUMU HayKaMH, PacKphIBalOT €€ poJib B TO3HABATEIHLHON W MPAKTHUYCCKOU
JIESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BEIITYCKHUKY OPHEHTHPOBATHCS B OONMIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICINBATh HWH(POPMAIHIO U
OpUMEHATh €€ JUId TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEINIEKTYalbHbIX |
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENBCKUX 3a/lad. B 11e1oM copepkanue yueOHOro
npeaMeTa  «XUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYECHHS  OPUEHTUPOBAHO  Ha
dbopMupoBaHUE y OOYYAOMIMXCS MHPOBO33PEHUECKONW OCHOBBI ISl TIOHMMAaHUS
bunocockux MACH, TaKWX KaK: MaTepHaTbHOE €IWHCTBO HEOPTAaHMUYECKOTO H
OpPraHMYEeCKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTpOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SBICHUNA MYyTEM OKCIEpPUMEHTa W
peIICHUS] TMPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMH U  TEOPETHUYCCKUMH
MPEANMOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpodieMm, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUS, PA3BUTHS U COLMATU3AIMH
OOy4JaroIMXxcs TPHUHITBHIC MPOTPaMMON IO XUMHH TOIXOIbI K OIPEACIICHUIO
CONepKaHUSI H TIOCTPOSHHUS TIpeAMeTa MPEeaycCMaTpuBalOT  (HOPMUPOBAHHE
YHUBEPCAIBHBIX yYEOHBIX JEHCTBUN, UMEKOIMUX 0a30BO€ 3HAYCHUE IS
pa3MUYHBIX BHJIOB JICSITCIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAINK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUIECKOMN



U HCCJIEI0OBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOTO O0OIIEro
oOpa3oBaHusl, TaK U Ha YPOBHE CPEIHETO OOILIET0 00pa30BaHus, IPU ONPEICICHUH
COJIepKATEeIbHOM XapaKTepUCTUKH I1IeJIed W3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENECHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAyKHd KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESATEILHOCTH 4YeJOBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylIbTypbl. C
METOJMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K OMpPENENICHUIO LeNield U3yYeHUSs
IpeMEeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMU LIETSIMU U3YYEHHUS TpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opmMupoBaHME CHCTEMBl XHMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBJISIFOLIEH €CTeCTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOM
JeaT KIIYEBbIe MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUHU,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE WM TMOHHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C MCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMEHHA OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOM U MOBCEAHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIOACHUEM TIpaBUIl
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKa IeNiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernoJAaBaHNM XUMUU B OOJbIIeld CTemeHH OTHAETCA  MpeArnovTeHHE
NPAKTHYECKONH KOMIIOHEHTE COJepKaHhsl OOydYeHHUs, OPHEHTHPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHu3aliy, BJIaJCIOIIEro He
Ha0OpOM 3HAaHWM, a (PYHKIIMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCO0aAMU U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN M MPUMEHEHHUS UX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a]1ad.

B cBs3W ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS» TOMHHHPYIOIIEe
3HaYeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4, KaK:

amanTanys 00yJaromuXxcs K YCJIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPHUHATHIO TPAMOTHBIX



pelIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

dbopmupoBaHHe y OOYyYalOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITIOYEBBIX
KOMITETEHIIU), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHHUE JUISl PA3IMYHBIX BHUOB
NEeSATEILHOCTH: pElIeHHs MpoOJeM, MoucKa, aHainu3a U 00paboTKu MH(POpMAIIUH,
HEOOXOJUMBIX Ui TPUOOPETEHHs OIbITa JAEATEIBHOCTH, KOTOpas 3aHMMAaeT
BAXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3UIUI
HKOJIOTHYECKON OE€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BAThH
COBpPEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a Y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUK XUMHUYECKOTO COJIEP KaAHMUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YUaIOUIUXCSI ACCOLIMATUBHOTO M JIOTHYECKOTO
MBIILIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPU IUIAHUPOBAHWU U NPOBEJECHUU XHMHYECKOTO
DKCIIEPUMEHTA;

BOCIUTAaHHE Yy OOy4aroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIIPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX IMPOoOJIeM
pPalMOHAIBHOTO MPUPOIONOIb30BaHMS, TOTMOIHEHUSI SHEPTETHUECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3[I0POBBIO, a TakKe MNPUOOPETEHUs OIbITa
WCIIOJIb30BAHUSI TOJMYYEHHBIX 3HAHUW IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B cootBerctBuM co CTaHmapTOM MNpPaBOCIABHOIO KOMIIOHEHTa B paMKax
MPOTPaMMBI CTaBSITCS 1EJIH CPOPMUPOBATH:
1) yKOPEHEHHOCTh B MPABOCIABHON TPATUIIMH, BEpE U JIIOOBU K bory u OimxHUM
KaK BBICIIIMX LEHHOCTSX YEJI0BEUECKOU KU3HH;
2) yCTpEMJIEHHOCTb JJUYHOCTHU K BBICILIEMY HJ€aTy YEJTOBEYECKOIO COBEPLIECHCTBRA,
BbIpaxkeHHOro B JInunoctu borouenoseka — ['ocioga Mucyca Xpucra («Teocucy,
«000XKEHHE» YEJIOBEKA);
3) HamM4yue HPABCTBEHHOTO CaMOCO3HaHWS (TIOHATHS O JA00pe W 3Jie, MpaBle H
JDKM), YCBOCHHME TaKMX KauecTB, KaK JT0OpOCOBECTHOCTb, CIPABEIINUBOCTD,
BEPHOCTb, JIOJIT, YECTh, OJIAr0KeN1aTeIbHOCTD;
4) oco3nanue cebs yanom Pycckoit [IpaBocnasnoii [lepksu;
5) HalMuMe HMCTOPUYECKOM NaMATH KaK YyBCTBAa CONPUYACTHOCTU C POIHBIM
HapoaoM u OTeuecTBOM, OCO3HaHHE 0A30BBIX IIEHHOCTEH 00IIecTBa, CBSILIEHHOTO
Jlapa KU3HU, YEJIOBEUYECKON JTUUYHOCTHU, CEMbU, POTMHBIL;



6) 6maroroBeliHoe OTHOIIEHHE K CBATHIHAM Pycckoii [IpaBocnaBhoii Llepku;

7) HanW4Yue HABBIKOB J0OPONETENHHON >KM3HU (XPUCTHAHCKOTO OJlarouectus),
pa3BUTHE TAaKUX KAYECTB, KaK MOCIyIIaHUE, TEPIICHUE, TPYAOII00HE, MIIIOCEPIUE,
LEJIOMYAPHE U Ip.; XPAHEHUE YECTU U TPAXKIAHCKOIO JOCTOMHCTBA;

8) OTBETCTBEHHOCTb U NPUJIEKAHUE B yUueOe;

9) m1000Bb K OIMKHUM Uepe3 COLUAIbHOE CIIY>)KEHHUE U )KEPTBEHHOCTD;

10) Hanuuue W mpakTUYECKas peanu3alrs HaBbIKOB COBMECTHOTO TBOPYECTBA U
COpabOTHUYECTBA;

11) pa3BuTHME HaBBIKOB HENPUATUS 371a, PANIMYEHUS Ipexa (HemociayliaHus,
OOUYMBOCTH, 3aBUCTH, JICHU U AP.) U IPOTUBOCTOSHUS UCKYILICHUSM «BEKA CETO;
12) Hamuuyue >3CTETUYECKHX YYBCTB, YMEHHUS BUAETh KpacoTy boxbero mmwpa,
KpacoTy M BHYTPEHHUI CMBICJI IPABOCIABHOIO borocnyxeHus;

13) Hanuuue GepexxHOro OTHOLIEHHUS K 3710pOBbIO Kak Japy boxuemy;

14) Hanuuue GepexHOro OTHOLICHHUS K IPUPOJIE U BCEMY KUBOMY.

B yudeOHOM maHe cpenHero ooOmiero oOpa3oBaHUs Y4YEOHBINM MpeaMeT
«Xumus», U3ydaeMblii Ha 0a30BOM YypOBHE, SIBISIETCS OOS3aTEIbHBIM YYEOHBIM
IPEAMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 1I0JI0KeHUsA. CTPYKTYpHBIE (DOPMYIIbI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHWYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUs
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATALlMU, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUN psi. ALleTUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJAMH, NPUHAAICKALIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MIPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «VYroiap», MOACIUPOBAHUE  MOJIEKYJ  YTJIEBOAOPOJOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpEHHuE), MpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MEeTaJlJIaMH, KaueCTBEHHAsl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBuE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIETHA, AalETAIBIETHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKHe U XMMUYECKHEe CBOWMCTBA (CBOWCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u 1enniono3a Kak npupoaHbie monuMepbl. CTpoeHue Kpaxmania U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUE, HAOMIOJCHUE W OMUCAaHHE JIEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCnepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M WX MpEeBpaIleHUIl:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJTMMEPU3AIUU, CPEAHSS MOJICKYIIIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MeXnpeaMeTHBIECBS3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesiesieHusl 3JEKTPOHOB MO OpOUTaNsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbI XUMHYECKOW CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJIpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHU. 3aKOH COXPAHEHHUsSI MAacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jlelllarense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEEICHUE CPENbl PACTBOPOB BEUIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HUCIIOIB30BAHUEM IIOHATHUSI «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B [lepronnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3a7ad, HAOJIOJEHWE W OIHUCAHWE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OeCrieY€HUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOT0 UCIOIb30BaHUS MpenapaToB OBLITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepus, YHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbiM). HaydHo-meTogudeckoil OCHOBOM  Jjist
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS NpeaMeTa «XHUMHS»  OTPAXKAOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 0053aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENHHBIX 3a/1a4, BBITIOJHCHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBSI3aHHBIC C XUMUUYECKUMU SIBJICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeIbCKOM
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COIMAILHOM HAIMPaBJICHHOCTH (B paMKax CBOErO Kjacca, IIIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPACKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JIeCO00pa3HOro OTHOIIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOI'O IIPUPOIOIIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOIO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHusl 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOABI U YEOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTA M BAXXHOU pPOJMU B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPpyJAa W OKOJOTUYECKH KOMGBOPTHOW IKHU3HU KaKIOTO 4JICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM NU3MEHECHUH, YMEHHUS JIeaTh 000CHOBaHHbBIC 3aKJIFOUCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIBCKON JICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cdepax mpodeccrnoHambHON
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHATHS, OTPaXKaIoIIne
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS JUIsl OOBSICHEHUSI OTACIBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHuYeckas (opMmyna, ypaBHEHHE XUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJIA (DOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTEpHETa), aHANM3UPOBATh UHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayeCTBE CpeAcTBa Npu padoTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIHHOU JIEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHUS TO3HUIIAN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpeAensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISTH CAMOKOHTPOJb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHajn3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpPA, POJM XHMHUU B TIO3HAHWUU SBJICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAaHMUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBINA CKeleT, (yHKIMOHANbHAA TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COECUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBaX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUH COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIAcCy/Tpynne COeqUHEHUM (YIJIeBOJOPOJIbl, KHUCIOPOA U a30TCOJEepKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EeHON, (popMalblerus, aueTaibIerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaThb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TIIMLEPUH, (EHOJI, alleTallbJIeTHl, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM MPOAYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIb30BaHUS XUMUYECKOM
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBHIMOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUW KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1IeJIeCO00Pa3HOro0 TIOBEJCHUS B OBITY M TPYAOBOH JEATCIBHOCTH B IENAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS HMX BPEIHOTO BO3JCUCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, pPOJH XHMHUH B TO3HAHUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYMHHOCTU W
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHuanbHbIe Ha3BaHUS OTIAEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTh U CTENEHb OKUCJICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs ), XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoanueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TCHETHUYECKOW CBS3M MEXKIY HEOPraHUYECKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(hOpPMHPOBAHHOCTPYMEHUH  TMPOBOJUTH  PEAKIHMH,  MOJITBEPIKIAIOIIHEC
KAUYeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHUYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLMI MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHelIHero Bo3aeiicteus (npunuur/lelllarense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHHUSI C HUCIIOIb30BaHUEM
MOHATUSI «MaccoBas JOJS BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHIMIOJHATh XUMHUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENICJICHHNE Cpelbl PACTBOPOB BEMIECTB C MOMOILIBI YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOTO OOMEHA, KayeCTBEHHBIE pEeaKIMu Ha cyinbdar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpPYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TONY4aeMyl0 U3 Pa3HBIX HCTOYHHKOB (CPEICTBAa MAacCOBOMU
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
M (pPOBHI
n/m  TeMIpPOrpaMMblI Bcero Koutpoabsnublepaborsl  I[IpakTnueckuepadoTsl
o0pa3oBaTe/ibHbIepecypChl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUH
IIpenmeT opraHnYeCcKO XUMMUH.
11 Teopust cTpoeHUs OPraHUuYECKUX 3
coenuHenuit A. M. byrneposa
Hroronopaszneny 3
Pasznen 2.YriaeBoaopoanbl
51 [IpenenbpHBICYTIIEBOIOPOIBI — 5
' AIIKAHBI
59 HenpenenbHbie yraeBogopoabl: 6 1
' AJKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApomMaTHYEeCKUEYTIEBOI0POIbI 2
[TpupoaHbIE HCTOYHUKH
2.4 PHPOA 3 1
YTJIEBOJOPOOB M UX TIepepadoTKa
Hroronopasaeny 13
Pasnen 3.Kucjiopoacoaepxanueopranuyeckuecoe/IMHeHUs
3.1 Cnuptsl. @enon 3
3.9 Anpneruasl. Kap6oHOBBIE - 1
' KUCIIOTHL. CIIOKHBIE dPUPBI
3.3 VYriaeBoasl 3 2




Hroronopazneny 13

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3

Hroromnopazaeny 3

Pa3nen S.BeicoKOMOJIEKY IS PHbIECOeIMHEHUSA

51 ‘ [Tnactmaccel. Kayuyku. Bonokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34




11 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Paszgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U
1.1 [lepnonnyeckas cucrema 3
XAMUYECKUX dieMeHToB /1. 1.
Menneneesa
12 CrpoeHnueseniecTna. 4
' MHOroo0pa3s1eBenEecTs
1.3 XHUMHYECKUEPCAKITUH 6 1 1
Hroronopaszneny 13
Pa3nen 2.Heoprannyeckasixumusi
2.1 Mertasbl 6
2.2 Hewmeramisl 9 1
53 CBs13b HEOPraHUYECKUX U 5
' OpraHUYECKUX BEUIECTB
Hroronopazneny 17
Paznen 3.Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmuecTBo4acos
Haraun3y JIeKTPOHHBbIeNU(PPOBHIEOOPA30OB
n  Temaypoka Bce KoHTpo/ibHBI IIpakTuyecku
YeHUus areJibHbIepecypchl

/ ero  epaboThI epaboThI
n

[Ipeamer opranu4ecKko XUMHH, €€

BO3HUKHOBEHHE, PA3BUTHE U 1

3HAYCHUE

Teopus cTpoeHUs] OpraHUYECKUX

coenunenuiit A. M. byriepoga, eé 1

OCHOBHBIE TTOJIOKEHUS

[IpencraBienue o K1accuPpUKAIUN

OpraHUYECKUX BELIECTB.

Homenknarypa (cucrematuueckas) u 1

TPUBHAJIbHBIEC HA3BaHUS

OpraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOEHUE, 1

TOMOJIOTUYECKHUU Pl

Meran u 3TaH — npocTenire 1

MPEACTAaBUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, 1

CBOICTBA

DTUJIEH U TIPOINUIIEH — MpOCTeHIIne 1

MPEACTAaBUTENH AJIKEHOB

[IpakTuueckast padora Ne 1. 1 1




«ITonydeHue 3TUICHA U U3YUYCHHE
€ro CBOICTBY

10

11

Ankanuensl. byranuen-1,3 u
metunoyranuen-1,3. [lomyuenue
CHHTETHYECKOTO KaydyKa U PE3HHbI
AJIKUHBI: COCTaB U OCOOEHHOCTH
CTPOCHHMSI, TOMOJIOTHUECKUIA PsiI.
Aneruies —
MPOCTEUIIUNIIPEACTABUTEIIHAIIKUHOB

Brraucnenus 1o YpaBHCHUIO
XHMHYECKOH pe€aKuuun

12

ApeHsl: GEH30J1 U TOTYOJ.
TOKCHYHOCTD apEHOB

13

14

15

16

I'eneTnueckas cBA3b
YIJI€BOIOPOOB, IPUHAICKAIIMX K
Pa3IMYHbBIM KJaccaM

IIpuponHbIE HICTOYHUKHU
YIJI€BOJIOPOAOB: IPUPOAHBIN ra3 U
MOMYTHbIE HEPTSAHBIE ra3bl, HEPTH U
MIPOJYKTHI €€ epepaboTKu
[IpuponHbIE HICTOYHUKHU
YIJI€BOIOPOAOB: IPUPOAHBIN ra3 U
MOTNyTHBIE HEPTSHbIE ra3bl, HEYTH U
MIPOJYKTHI €€ nepepadoTKu
KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17

Hpe)IeHLHLIe OIHOATOMHBIC CIITUPTHI:
METAHOJI U OTaHOJI.




Bonoponnasicsazb

18

19

MHoroaToMHBIE CIIMPTHI:
OTUJICHIJIMKOJIb U I'TIMICPHUH

@DeHo: CTPOCHUE MOJIEKYJIbI,

(bI/ISI/I‘ICCKI/Ie 1 XUMHWYECKHE
CBOfICTBa, IIPUMEHCHUEC

20

Anbnerunsl: GopMabaeTUA U
aneTanpierul. AneToH

21

22

23

OAHOOCHOBHBIE NpPEIETIbHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs
U YKCYyCHas

[TpakTrueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBI)

CTeapI/IHOBaSI H OJICMHOBAs KHCJIOTHI,

KakK MPpEACTaBUTECIIN BBICIIIUX
Kap6OHOBBIX KHUCJIOT

24

MI)IJ'Ia KaK COJIX BBICIIINUX
KapOOHOBBIX KUCIIOT, UX MOTOIIIEE
JICHCTBUE

25

CrnoxHble 3(Upbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIIOT.
[MaaponuscinokHbIXaPUpoB

26

27

Kupsl: ruaponus, mpuMeHeHHe,
Ouo0ruYecKas pojb )KUPOB
VYraeBojsl: cOCTaB, KilaccuuKanus.

Baxwneliue npencraBuTenu:
TIII0K03a, PpyKTO3a, caxaposa




28

Kpaxman u nemnrosnosa kak
IIPUPOJHBIE ITOJIUMEPBI

29

KonTpomnpHas pabota mo pazueny
«Kucnopoaconepxaiue
OpPTaHUYECKUE COCTUHEHUS/
Bcepoccuiickas npoBepodHas
paborta

30

OOm1ast xapaKTepUCTHKA
a30TCOJIEPIKAIINX OPTaHUIECKIX
coenuHenuii / Beepoccuiickas
poBepouHas paboTa

31

32

33

AMMHBI: METUJIAMWH W aHWJIMH

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHMYEeCKUEe COCTUHEHUS, UX

OMOJIOrMYECKOE 3HAUECHHE. Ilentuapl.

ECJ'II(I/IKaKHpI/IpO,Z[HBIGBBICOKOMOJ'IGKY
JIAPpHBICCOCANHCHU A

OCHOBHbBIC TOHITHUS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€OUHEHMI

34

OcCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[InmacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

Ne

n/
It

Temaypoxka

XHUMHYECKUH HIIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(HUTypamus aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XAMHYECKHX dJIeMEHTOB /I,
N. MenaeneeBa, UX CBS3b C
COBPEMEHHOU TEOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB
XUMHUYECKUX JIEMEHTOB U
UX COECIMHEHMH 110
rpynmnaM U nepuojam.
3HaueHue NepruoInYecKoro
3aKOHA U CUCTEMBbI
XUMHUYECKHX 3JIEMEHTOB
J.1. MeHneneeBa B
Pa3BUTHUU HAyKH

KoanuecTtBo4acoB

Bce  KonTpoJbHbIEp
ro a00ThbI

IIpakTHyeckue
padoThI

Harauzyu
eHUA

JJeKTpOHHBbIeNU(PPOBBICOOpPa3OBaTE
JIbHbIepecypchl

CtpoeHue BelecTna.
XnMuyeckasl CBA3b, €€
BU/JIBI; MEXAHU3MBI
00pa3oBaHMs KOBAJIEHTHOU




cBs13u. BonopoaHascBsasb

BanenTtHocTs.
DNeKTPOOTPULIATETLHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MoneKyIsspHOTO
Y HEMOJIEKYIIIPHOTO
CTPOCHHUS

[TonsTHE O IUCTIEPCHBIX
cucteMmax. VIcTuHHEIC 1
KOJUJTOUJIHBIE PACTBOPBI.
MaccoBas 10J1s BEIleCcTBa B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HeOpFaHI/I‘IGCKI/IX
coequHeHn. ['eHeTHUYCCKAS
CBA3b HEOPTaHUYECKUX
BEILIECTB, Pa3IUYHBIX
KJ1acCOB

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHUYEeCKOU U
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHHUs MaCChl
BEILIECTB; 3aKOH
COXpAHEHUS U
MPEBPAILECHUS SHEPTUU TTPU
XUMHYECKHUX PEAKIUAX

CKopocTb peakiui.




OOpatuMsble peakuuu.
XuUMHUYECKOE paBHOBECHE

10

[TpakTuyeckast padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DNEeKTPOIMTHYSCKAs
mucconuanud. Ilorarue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa.
PeaknunnonnorooomMena.
[M'uaponu3opraHnyecKux u
HEOPraHUYECKUXBEIIECCTB

12

OKHCIUTEIIBHO-
BOCCTaHOBUTEJILHbBIE
peakuuu. [lonstue 06
ANEKTPOJIU3E PACIIIaBOB U
pacTBOpPOB CONEH

13

KonTponbHas padota no
pazaeny «TeopeTnueckue
OCHOBBI XUMHHN)»

14

MerTamisl, UX ITOJIOKEHHE B
[Iepnonnueckoii cucreme
XAUMHUYECKHX dJIeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
Oo6muedr3nuecKuecBoiuCTB
aMeTaJIOB




15

CruiaBbl METaJLIOB.
DIJIEKTPOXUMHUYECKUH P
HaMpsHKEHUH METallIOB

16

XHUMHUYECKHE CBOMCTBA
BaXKHEHIIIUX METAJIOB
(HaTpuii, Kanuii, KaJIbLHM,
MarHui, aJJlOMAHAN) U UX
COETUHEHUN

17

XUMHUYECKUE CBOUCTBA
XpoMa, MEJIU U X
COeTMHEHUN

18

19

20

21

XUMHUYECKHUE CBOUCTBA
IIMHKA, JKeJie3a U UX
COE€IUHEHUN

[IpakTuueckas padorta No 2.
"Pemienue
SKCIEPUMEHTAJIbHBIX 33724
o Teme «MeTtauib»"

Hemerainsl, ux moyioxxeHue
B [Iepuoandeckoii cucreme
XUMHYECKHX 3JIEMEHTOB /1.
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

Du3nYECKUE CBOMCTBA
HEMETAIJIOB. AJIOTPOTHS
HEMETaJUIOB (Ha IIpuUMepe
KHCII0po/ia, cephl, hocdopa
U yTIeposa)




22

XUMHUYECKHE CBOUCTBA
raJIOTEHOB, CEPhI U UX
COETUHEHUN

23

XMMHUYECKUE CBOUCTBA
a3ora, gocdopa u ux
COCTMHEHUN

24

25

26

27

28

29

XUMU4YeCcKHe CBOMCTBA
yIJiepo/ia, KpeMHHS U UX
COCIMHCHUI
[IpuMeHeHne BaKHEHIIINX
HEMETAJIOB U UX
COETUHEHUN

O0600111eH1E U
cHCTEMAaTU3alMs 3HaHUH I10
Teme «HeMeTamin».
Brraucnenus 1o
yYpaBHEHUSM XUMHUYECKUX
peakuuii u
TEPMOXHUMHUYECKUE PACUETHI
[TpakTuueckast paborta Ne 3.
«Pemenue
IKCTIIEPUMEHTAIIbHBIX 33724
o teme "Hemeraimisr'»

KonTponpHas pabota mo
TeMaM «MeTaJuIbl» U
«HemeTtamis»

Heoprannueckue n

OpraHn4C€CKUC KUCJIOTHI.
HeOpraHI/I‘{CCKI/IC n




OpraHn4€CKUC OCHOBAHHUA

30

AmdoTtepHbIe
HEOPraHUYeCKHUe U
OPraHNYeCKHUE COCITUHEHUS.
I'eneTtnueckas CBA3b
HEOPraHUYeCKUX U
OpraHUYECKUX BEIIECTB

31

Ponp xumuu B
obecneueHUH
JKOJIOTHYCCKOM,
SHEPreTUYECKON U
MHIIEBON OE30ITaCHOCTH,
Pa3BUTUH METULIMHBI

32

[Ipencrasnenus: 00 oOMUX
HAayYYHBIX IpUHOUIIAX
IMPOMBIIIJICHHOI'O
MOJTyYeHUs BaKHEUIITUX
BEIIECTB

33

34

Yenosek B MUpeE BEUIECTB U
MaTepuajoB

Xumus u
3/10pOBbEYENIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koanposepsiemorope3yjibTata

11

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero
001ero ooOpazoBaHus

TeopeTnueckrneoCHOBBIOPIraHUYECKONXUMUN

CdopMUpOBaHHOCTD MPEACTABICHHA O XUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYUYHOM KapTHUHBI MHpA,
poJIi XMMHMHM B T[IO3HAHUM SIBJICHUHA MNPUPOIBI, B
(GbOpMUPOBAHUU MBIIICHUS U KYJIBTYPBI JINYHOCTH, €€
(yHKIIMOHAJIBHOW TI'PAMOTHOCTH, HEOOXOAUMOW st
pelIeHUs] TMPaKTHUYECKUX 3a7ady M IKOJOTUYECKHU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO H
MIPUPOJHON cpene

Brnagenue cucteMoil XMMHMYECKMX 3HAHUHM, KOTOpas
BKJIIOUAET: OCHOBOIIOJIATaloIINe TMOHATUSA (MOJIEeKyJa,
BaJICHTHOCTh,  DJIEKTPOOTPUIIATEIILHOCTh,  CTENEHBb
OKUCIICHUs, XUMHUYECKas CBs3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA O0BEM, YIJIEPOIHBIM  CKETeT,
dbyHKIIMOHANbHAS  TpyNma, pagukal, HU30Mepus,
H30MeEpHI, TOMOJIOTUYECKHN  psiJ, TOMOJIOTH,
YIIEBOAOPOABI,  KHUCIOPOA- U  a30TCOAepKallue
COCIMHEHUS, OMOJOTUYEeCKH AaKTHUBHBIE BeIIecTBa
(yrmeBoabl, JKUpBI, O€JKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COETMHEHUS); TEOPUH U 3aKOHBI (TEOpUS XUMUIECKOTO
cTpoeHus opranuueckux BemiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKHH  SI3BIK  XUMUH,
(aKkTONMOTUYECKHE CBEJEHUS O CBOWCTBAaX, COCTaBe,
MOJIy4YEHU U u 0e3o0macHoM UCII0JIb30BaHUU
BAKHEUIIMX  HEOPraHMYECKUX U  OPraHUYECKHX
BEIIECTB B OBITY W MPAKTHYECKON JIESITEIBHOCTH

YCIIO0BEKa

1.3

CdopMupoBaHHOCTh YMEHHH BBISBISATH XapaKTepHBIE
IIPU3HAKW NOHSATUHM, YCTAHABIINBAaTh MX B3aWMOCBS3b,

HCIIOJIB30BaTh COOTBCTCTBYIOIIUC IIOHATHA npu



ONMCAHUU COCTaBa, CTPOEHUS M IPEBpALICHUN

OPraHUYEeCKUX COCIUHEHUIN

14

1.5

c(hOpMUPOBAHHOCTH YMEHHI HCIIOJIb30BaTh
XUMHYECKYIO CUMBOJIMKY TSt COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX  (pa3BEpHYTOIA,
COKpamEHHOW) (OpMyNn OpPraHUYECKUX BEIIECTB H
YpPaBHEHUM XHMHUYECKUX PEAKIUH, H3rOTaBIUBATh
MOJEIM MOJIEKYJI OpPraHMYECKHMX BEUIECTB IS
WJUTFOCTPALIMHM UX XUMUYECKOTO U MPOCTPAHCTBEHHOIO

CTPOCHUA

CdopmupoBanHOCTH YMEHUH yCTaHaBJIMBATh
MIPUHAJICKHOCTh M3yYEHHBIX OPTAaHWYECKUX BEIICCTB
M0 X COCTAaBY U CTPOCHHIO K ONpPENeIEHHOMY Kilaccy
(rpymnmne) coenvHEHU# (yriaeBOIOPOAbI, KHUCIOPOA U
a30TCO/ICPIKAIINE COCTUHCHHUS, BRICOKOMOJICKYIISIPHBIC
COCITUHEHMUS ), JaBaTh UM Ha3BaHUS 1o

cucrematrueckoir HomeHkmarype (IUPAC)

1.5

ChopMUPOBAaHHOCTD  YMEHHSI  ONPEICISTH  BHIBI
XHMHYECKOM CBA3W B OPraHUYECKUX COCIUHEHUSX

(omHApHBIC U KPATHEIC)

1.6

CdopMupoBaHHOCTb YMEHUS MPUMEHSTH: MOJOKECHUS
TEOPUH CTPOEHUsI OpraHuyeckux Bemects A.M.
byrnepoBa mis 0oOBSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUA MACChI BCIICCTB

2.1

YrneBoopoibl. Kucnoponconep:xaine u
a30TCcoJEpIKaIINe OpraHUYeCcKue COEIMHEHUSI.

BBICOKOMOJ'IeKy.TI}IpHBIeCOGI[I/IHCHI/IH

CdopmupoBaHHOCTh yMeHUuM MIPUBOIUTH
TPUBUAIbHBIE HAa3BaHUS OTIEJIbHBIX OpPraHMYECKHUX
BEIIECTB (3THNEH, IIPOIUJIEH, aleTUJIEH,
STUJICHIJIMKONb, TIHLIEPHH, (eHod, (opMalbIeru,
arneTaibleru], MypaBbUHAs KHUCIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAsl KHCIIOTA, CTe€apUHOBAsl KUCIOTA,

TJTI0K03a, PPYyKTO3a, KpaxMal, MeJITi0103a, TIUIIHH)

2.2

CdopmMupoBaHHOCTD YMEHUHN XapakTepu3oBaTh
COCTaB, CTpO€HHE, (U3MYecKue U XUMHYECKHE

CBOMCTBA THUIIMYHBIX HpCHCTaBHTCHCﬁ Pa3JIMYHBIX



KJIACCOB  OPraHMYeCKHX BEIIECTB (MeTaH, OTaH,
STWIIEH,  TNPOMWIIEH,  aleTWwieH, OyramueH-1,3,
MetunOyraaueH-1,3, O€H30J, METaHOJ, JTaHOII,
STHJICHTJIMKOJb, TJIUIEPHUH, (EHOJ, aleTalbIeru/I,
MypaBbUHAS M YKCYCHAsl KUCIIOTHI, TJIFOK03a, Kpaxma,

LIEJUTI0J1032, aMUHOYKCYCHAs KUCJIOTA)

2.3

CdopmupoBanHOCTh yMEHUSA UJUTFOCTPUPOBATH
TE€HETUYECKYIO CBA3b MEXKIY TUNWYHBIMU
[IPEACTABUTENAMU PA3IUYHBIX KJIACCOB OPraHUYECKHUX
BEILLECTB YPaBHEHUSAMHU COOTBETCTBYIOLIUX

XHUMHUYCCKUX peaKuHﬁ C HCIIOJIB30BaHHUECM

CTPYKTYPHBIX (OPMYIT

2.4

3.1

3.2

CdopMUpOBaHHOCTE  YMEHUS XapaKTepU30BaTh
UCTOYHUKH  YIJICBOJAOPOAHOTO  ChIpbS  (HE]TH,
MPUPOJHBIN Ta3, yroib), CIOCOObI UX NepepaboTKu U

MPaKTUYECKOEe MIPUMEHEHHE MTPOIYKTOB MepepadboTKU
XUMHS U KU3Hb. PacuéThl

CdopMUpOBAaHHOCTh yYMEHUU BJIAJIETh CHCTEMOM
3HaHU 00 OCHOBHBIX METOJaX HAy4YHOTO IO3HAHUS,
UCIIOJIB3YEMBIX B XHMHMHM NPU HM3YUYEHUHU BEIIECTB M
XUMHUYECKUX SIBIICHUH (HaOnrofeHue, HU3MepeHue,
AKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh
CHCTEMHbIE XHMHWYECKUE 3HAHUSA JUISl TPUHATHS
pELIEHU B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX,

CBA3aHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUEM

ChopMupoBaHHOCTH yMEHUH COOIIOAATH IpaBHIIa
MOJIb30BaHUs XMMHUYECKON MOCYJON U J1abOpaTOpHBIM
o0opy/soBaHUEM, a TakkKe IpaBuia oOOpalleHus c
BCIICCTBAMH B COOTBETCTBHU C HHCTPYKLOUSAMU 110

BBITTIOJTHCHHTO J'Ia60paT0pHBIX XUMHUYCCKUX OIIBITOB

3.3

CdopMUpoBaHHOCTH ~ YMEHUH  MIAHUPOBATh U
BBITIOJTHATh XUMUYECKHUI SKCIIEPUMEHT (IIPEeBpaIICHUS
OpTraHWYECKHUX BEIIECTB MPHU HArpEeBaHUU, MOJTyYEHUE
STUJICHA W W3YYCHHE €ro CBOWCTB, KaYeCTBECHHBIC
peaklMy  OpraHUYeCKUX  BELIECTB, JeHATypauus
OENKOB MPHU HarpEeBaHUU, [IBETHBIE PEAKIINH OCITKOB) B
COOTBETCTBUHU C TPaBHJIAMH TEXHHKH O€3011aCHOCTH

npu oOpalieHuu C BeIeCTBaMU W J1a0OpaTOPHBIM



3.4

3.5

000pyI0BaHUEM; MPEACTABISTH pe3ynbTaThl
XMMHUYECKOTO 3KClepuMeHTa B  (opMme 3ammcu
YpaBHEHUU COOTBETCTBYIOIINX peakuuii u

(dbopMynupoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

ChopMUPOBAaHHOCTh YMEHHI MPOBOJUTEH BBIUYHCICHHS
0 XUMHUYECKHMM ypaBHCHHsM (Macchl, 00BEMa,
KOJIMYECTBA KCXOJHOTO BEIIECTBA WJIH MPOIYKTa
peakIuu MO0 M3BECTHBIM Macce, 00BEMY, KOITHUYECTBY
OJIHOTO M3 HCXOJHBIX BEIIECTB WM MPOIYKTOB
PEaKIIHM)

CdopMUpOBaHHOCTH YMCHHM KPUTHYECKH
AHATM3UPOBATH XUMHYECKYIO uH(OpPMAIIHIO,
MOJIy4aeMyi0 W3 pa3HbIX HCTOYHUKOB (CpeacTBa

MaccoBoi uHpopMaiuu, cetb IHTepHET U ipyrue)

3.6

11 KIIACC

KoanposepsiemoropesyJsibtara

CdopMUpOBaHHOCTh YMEHHH COOJIOATh TpaBUia
HKOJIOTMYECKH 11eJIeCO00Pa3HOro MOBEICHUS B OBITY U
TPYJIOBON JEATENBHOCTH B LENSIX COXPAHEHHUS CBOETO
30pOBbSI M OKPYXKAlolEd IPUPOJHOM  Cpenbl,
OCO3HaBaTh OMNACHOCTb BO3JEHUCTBUS Ha JKUBBIC
OpraHU3MBbl OMPEICNEHHBIX OPraHUYECKUX BEIIECTB,
noHumast cmbicn mnokasarens [IJIK  (mpemenbsHO
JOTTYCTUMON KOHLIEHTPALIMHK), MOACHATh Ha MpUMepax
CrocoObl YMEHBUIEHMSI W  NPEJOTBpAIICHUS UX

BpPEAHOT'O BO3JCHCTBUA Ha OpTraHu3M 4YCJIOBCKaA

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSA
OCHOBHOI1 00pa30BaTEJIbLHOM POrPAMMBI CPEHEr0
o0uiero oopazoBaHus

1 TeopeTnUeCcKneOCHOBBIX UMUK
Brnanenve cucreMol XUMUYECKHMX 3HAHMM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIUE TTOHATHS (XUMUYESCKHA
11 DIIEMEHT, aTOM, DJIEKTPOHHAas 000JI0YKa aToma, S-, p-, d-

SJICKTPOHHBIC 0p6I/ITaJ'II/I aTOMOB, HOH, MOJICKYIJIA,
BaJICHTHOCTD, QJICKTPOOTPULATCIIBHOCTD, CTCIICHb

OKHCJICHHUA, XUMHWYECKaA CBA3b, MOJIb, MOJISIpPHAs Macca,



MOJISIPHBI 00BEM, KpUCTAJUTMUECKas PElIETKa, TUIIBI
XUMHYECKHX peaxiuii (oxuCIHUTENBHO-
BOCCTAHOBUTEJIBHBIE, 9K30- U  JHAOTEPMHUYECKUE,
peakluy HMOHHOrO OOMEHa), pacTBOpP, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, BJIEKTPOJIMTUYECKAs —JUCCOLMALuS,
OKHCIIUTEb, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKOU
peakLuy, XMMHUYECKOe PaBHOBECHE); TEOPHU U 3aKOHBI
(Teopus IEKTPOIUTUYECKON JUCCOLMALINY,
Ilepuoguueckuii 3axkon .M. MenneneeBa, 3aKoH
COXpaHEHUsI Macchbl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUHM  A3BIK  XHUMHHM, (HaKTOJIOTHUECKHE
CBEICHUS O CBOMCTBAaX, COCTaBE, IIOJIyYECHUH W
0e30macHOM UCIOJIb30BAHUU BaXKHEHUIINX
HEOPraHWYECKUX BEIIECTB B OBITY M IMPAKTUYCCKOU

JCATCIIbHOCTHU YCJIOBCKA

1.2

CdopMupoBaHHOCTh YMEHUI BBISBISATH XapaKTEpPHBIC
NpPU3HAKA W B3aUMOCBS3b HW3YYCHHBIX MOHATHIA,
NPUMEHATh  COOTBETCTBYIOIIME  TOHATHUS  TPHU
ONHUCAaHWUU CTPOCHHUSI M CBOWCTB HEOPTaHUYECKUX
BEIIECTB U WX IPEBPAIICHUIA; BBISIBIATH B3aHMOCBS3b
XUMHYECKHUX 3HaHUN c MOHITHSIMH u
MPEACTABICHUSIMU  JIPYTUX  €CTECTBEHHOHAYUYHBIX

IIPEAMETOB

1.3

Branenne 0OCHOBHBIMU METOJIaMU HAYYHOTO TMO3HAHUS
BEIIECTB W XHUMHUUYECKHX sIBJIIEHUU (HaOIr0IeHuE,

HU3MCPCHUC, SKCTICPUMCHT, MOZ{CJ’II/IPOBaHI/Ie)

14

1.5

CdopMHupoBaHHOCTH YMEHHI ONpEAEIATh
BAJICHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHUSX PA3JIMYHOTO COCTaBa, BU/
XUMUYECKON CBSI3U (koBaneHTHas, WOHHAs,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCIWHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOI'O BEIIECTBA
(aToMHast, MOJIEKYJISIpHAS, HOHHASI, METAJUTMYECKAsT )

CdopMUpOBaHHOCTh yYMEHUN OMPEACINSATh XapakTep
cpempl B BOJHBIX  pacTBOpax HEOPTaHWYECKUX

COeTUHEHNN

1.6

CdopmMupoBaHHOCTh ~ yMEHHUSI  KJIacCU(UIHUPOBATH

XUMHUYCCKUE PCAKIMKW IO Pa3jIMYHbIM IIpHU3HAKaM



1.7

(YUCITy U COCTABY PEarupyroIiuX BEIIECTB, TSIIIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTETICHEeH OKWCICHUS
9JIEMEHTOB,  OOpPaTUMOCTH  pEaKIMH,  y4acTHIO

KaTajau3aTopa)

CdopMUpoOBaHHOCTh YMEHHM COCTABJIATH YpaBHEHUS
peakuMil pa3IMYHbIX THIIOB, MOJHBIE U COKpAIIEHHBIE
YpaBHEHUS peaKIHWii HOHHOTO OOMEHa, YUYUTHIBAS

YCJ10BUs, ITPHU KOTOPLIX 3TU PCAKIIUU UAYT JO0 KOHIIA

1.8

ChopMupoBaHHOCTH YMEHHMU MPOBOJIUTH PEAKIIHH,
MOATBEP)KIAIOIUE KAYECTBEHHBIM COCTAB Pa3IU4HBIX
HEOPraHWYEeCKUX BELIECTB, PACIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX

HCOPTraHNYCCKUX BCIICCTB

1.9

1.10

CdopMUpOBaHHOCTh YMEHUH pPACKPHIBATh CYIIHOCTH
OKHCJIUTEIBLHO-BOCCTAHOBUTEILHBIX peakiuii
MOCPEJICTBOM COCTAaBJICHUS JJEKTPOHHOrO OaaHca
ATUX peaKIui

CdopmMupoBaHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTD
CKOPOCTH XHUMHYECKOW PEaKIUh OT Pa3InYHBIX

¢dakTopoB

1.11

ChopMupoBaHHOCTH yMEHHI OOBSCHATH XapakTep
CMEIIEHNS XMMHUYECKOIO pPaBHOBECHUS B 3aBUCHMOCTH

oT BHemrHero Bo3aeiictBus (mpunnui Jlelllarense)

061.[[8.5{ U HCOPTraHUYCCKAAXUMUS

2.1

CdopMUpoOBaHHOCTb YMEHUH PaCKpBIBATh CMBICI
Ilepuoguueckoro 3akona J[.MI. MenneneeBa wu
JIEMOHCTPHUPOBATh €ro CHUCTEMAaTU3UPYIOILYIO,

O0O0BSCHUTENBHYIO Y IPOTHOCTUUYECKYIO (DYHKIIUU

2.2

CdopmupoBaHHOCTD yMEHUI XapaKTEepU30BaTh
AIEKTPOHHOE CTpOEHUE aTOMOB  XHMHYECKHX
sanemeHToB 1—4 mepuonoB Ilepuoguyeckoil cuctemsl
XUMHYECKHX 3JIEMEHTOB JI.1. Menneneena,
UCTIONB3ys  TOHATHS  «S-, P-, d-35eKTpOHHBIE
opOuTamm», «PHEPTETHUUYECKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U UX COSAWHEHUH IO MEPUOJaM U TPYIIIaM
[leproauyueckoil CUCTEMBl XHWMHYECKHX 3JIEMEHTOB

J.. Menneneena



2.3

CdopmMupoBaHHOCTH yMEHUM XapaKkTepU30BaTh
(omMCHIBATD) oOmue XUMHUYECKHUE CBOICTBA
HEOPraHWYECKHX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPXKJIATh CYIIECTBOBAHUE TCHETHYECKOW CBSI3U
MEXy HEOPraHMYEeCKUMHU BEIIECTBAMHU C IMOMOIIbIO

YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIUN

2.4

CdopmMupoBaHHOCTH yMEHUM yCTaHaBJIUBATh
MPUHAJJICKHOCTh HEOPTaHUYECKUX BEIIECTB MO UX
COCTaBy K ompeaenéHHOMYy Kkiaccy  (Tpymre)
COCJMHEHUHN (MPOCThIE BEIIECTBA — METALIBI U
HEMETAJUIbl,  OKCHJIbI, =~ OCHOBAaHHUS,  KHCJIOTHI,

amM(pOTepHBIC THAPOKCHUJIBI, COJIN)

2.5

2.6

2.7

CdopmupoBanHOCTH YMEHUU HCII0JIb30BATh
XMMUYECKYI0 CHUMBOJMKY Ul COCTaBi€HUs (HOpMyI
BEIIECTB M YPAaBHEHUH XUMHUYECKUX  pEaKIHi,
cucrematnueckytro  Homenkmarypy (IUPAC) wu
TPUBUAJIbHBIE HA3BaHUS OT/AEIbHBIX HEOPraHMYECKUX
BellecTB (yrapHblii Tra3, YIJeKHCIbIH ra3, aMMHAK,
rauéHas U3BeCTh, HerauéHas U3BecTh, IMThEBasl CO/a,
IIUPUT U APYTHUE)

ChopMupoBaHHOCT, ~ YMEHMH  XapakTepU30BaThb
(omuceIBaTh) o0miue XUMUYECKHE CBONCTBa
HEOPraHMYECKHUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEP)KJIaTh CYIIECTBOBAHUE TI'€HETUYECKOW CBS3H
MEXJy HEOPraHWYECKMMH BELIECTBAMHU C ITOMOILBIO

YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN

ChopMHpOBAaHHOCT, ~ yYMEHHH  IUIAHMPOBAaTH U
BBIMIOJHATh XUMHUYECKUN SKCIIEPUMEHT (pa3iiokKeHHe
NEepOKCHIa BOJOPOJAa B IMPHUCYTCTBUHU KaTajau3aropa,
OIPEEIIEHUE CPEbl PACTBOPOB BEIIECTB C ITOMOIIBIO
YHHUBEPCAJIbHOTO WHIUKATOpA, BIIMSHUE PA3IUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW pEeaKIuH,
peaKkIMy MOHHOTO 0OMEHa, KaueCTBEHHBIE PEaKIMy Ha
cyibdar-, kapOOHAT- U XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHHSI, pEIIeHHE SKCIEPUMEHTAIbHBIX 3aJad o
teMaM «Metamib» U «HemeTanisl») B COOTBETCTBUU
C MpaBUJIAMU TEXHHUKH 0€30MacHOCTH MpHU 00paleHun

C BelleCTBAaMHM M JIabOpaTOpHBIM 000PYIOBAHUEM;




2.8

MPEJICTaBIISITh pe3yIbTaThl XUMHUYECKOTO
JKCIepUMeHTa B  (GopMe  3aluCH  ypaBHEHHH
COOTBETCTBYIOIIMX  peakiuuii u  ¢GopMyIupoBaTh

BBIBOJIbI HA OCHOBEC 3THUX PE3YJILTATOB

CdopMupoBaHHOCTh yYMEHHMI COONIOIATh MpaBUiIa
MOJIb30BAHUS XMMHYECKON MOCYA0H U J1a00paTOPHBIM
o0OpyIOBaHMEM, a TaKKe MpaBuUjia OOpamieHus ¢
BEIICCTBAMH B COOTBETCTBUU C HMHCTPYKIHSIMH TIO

BBITIOJTHCHHU IO J'Ia60paT0pHBIX XHUMHUYECKUX OIIBITOB

2.9

3.1

3.2

CdopmMupoBaHHOCTD YMEHHH XapaKTepu30BaTh
XUMHYECKHE  TPOIECChl, JIeKallhe B  OCHOBE
MPOMBIIUICHHOTO  TIOJIYYEHHS]  CEPHOM  KHUCIOTHI,
aMMHaKa, a TaKxKe c(hOpMUPOBAHHOCTH
npeacTaBieHuid 00 OOIUX HayyHbIX NPHUHIUIAX H
HKOJIOTHUECKUX npobiemMax XUMHYECKOTO

MPOU3BOACTBA
XUMHS U KU3Hb. PacuéThl

CdopMupoBaHHOCTD MPEACTABICHUM O XUMHUYECKOU
COCTaBIISIIONICH €CTECTBEHHOHAYYHON KapTHUHBI MHUPA,
pOJM XWUMHHM B TIO3HAHWUW SIBJICHUU TIPUPOJBI, B
(GOPMUPOBAHUN MBIIIUICHUS U KYJIbTYPBI JINYHOCTH, €&
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW st
peIICHUs TPAKTHYECKUX 3a1ad ¥  JKOJOTHYCCKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO H
MIPUPOAHON cpeie

CdopMHrpoBaHHOCTH yMEHUH KPUTUYECKH
aHAIU3UPOBATH XUMHYECKYIO uH(pOpMAaIIHIO,
MOJIy4aeMyi0 W3 pa3HbIX HCTOYHUKOB (CpeacTBa

MaccoBOW KOMMYHHKAIMH, ceTb IHTepHET u ipyrue)

3.3

3.4

ChopMupoBaHHOCTH yMEHHH COOMIOAATh IMpaBUIia
HKOJIOTHYECKHU 11€JIECOO00PAa3HOro MOBEIEHHS B OBITY U
TPYIOBOHM JEATEIBHOCTH B LIEIAX COXPAHEHUS CBOETO
3I0POBBS M OKPYXKAIOLIEH TPUPOJHOMN CpeIbl

Oco3HaBaThb ONACHOCTb BO3JEHCTBUS Ha IKUBBIC

OpTraHHU3MBbI OHpeHeHéHHBIX BC€IICCTB, ITOHUMAasi CMbICJI

nokazarens [IJIK, mosicHsaTs Ha mpumepax crocoOsbl



YMCHBIICHUA W TPCAOTBPAIICHHUA HUX BpPCAHOIO

BO3I[€I>'ICTBPI$I Ha OpraHu3M 4YCJIOBCKa

3.5

ChopMupoBaHHOCTH YMEHHIA MTPOBOJIUTH BHIYUCICHUS
C HCHOJb30BAaHUEM IIOHATHS  «MaccoBas  J10Jid
BEIIeCTBa B PacTBOpe», 0ObEMHBIX OTHOLICHHM ra3oB
IIpU XUMHUYECKUX PEaKUUAX, MacChl BEUIECTBA WJIU
00BbEMa ra3oB 1O W3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wid OO0BbEMY OIHOTO M3 YYaCTBYIOIIUX B
peaKiuu BEIIeCTB, TEIIOBOro 3(ddexra peakuuud Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaccChl BEUIECTB,

MNpeBpalICHUA U COXPAaHCHUA SHCPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMmbliidjieMeHTCONEPKAHUS

1

TeopeTnuecKkneoCHOBBIOPIaHUUECKONXUMUN

1.1

1.2

1.3

IIpenmer opraHmyeckoil XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHUE M 3HAYCHHUE B
MIOJIyYEHUM HOBBIX BEIIECTB M MarepuanoB. Teopus CTpOEHUsS OpPraHUYECKUX
coequuennit A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

CtpykrypHble (QOpMyJbl OpraHMYEeCKHX BeIIecTB. [omosorusi, H30Mepus.
XuMHUecKasi CBA3b B OPraHUYECKUX COCIMHEHUAX — OJUHAPHBIE W KpaTHBIE
cBs3u. [IpencraBnenue o Ki1accupUKaMMOPraHnYeCKUXBEILECTB

Homenknarypa opraHu4eckux COEAMHEHUH (CHUCTeMaTudecKas) U TpUBUAJIbHbBIC

Ha3BaHUS BaXKHCHIIINX HpeILCTaBHTeHGﬁ KJIaCCOB OPraHUYCCKHX BCHICCTB

YrieBo1opoasl

2.1

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH psid. MeraH u 3TaH — npocreiime
NPEJCTaBUTENIN AIKAaHOB: (PU3MUECKMEe W XHMHUYECKHE CBOICTBa (peakimuu

3aMCIICHUA U FOpeHI/Iﬂ), HaxXOXXJACHUC B IPHUPOAC, ITOJTYYCHUC U IIPUMCHCHUC

2.2

AJKeHBI: coCcTaB M CTPOCHHUEC, TI' OMOJIOTMYECKUI Jo) 0N OTHIEH U IMPOIUJIICH —
HpOCTGfIH.IPIC IMMPEACTAaBUTCIIA AJIKCHOB: (bI/I3I/I‘-IeCKI/Ie U XHMHUYECKHE CBOMCTBa
(peaKHI/II/I TUAPUPOBAHUA, TAJIOICHUPOBAHHWA, TUApAaTalWM, OKHCICHHA H

HOJII/IMepI/I3aHI/II/I), MOJIYUYCHUEC U TPUMCHCHUC

2.3

Ankamuensl: OyranueH-1,3 u wmerunOyraaueH-1,3: crpoeHue, BaKHEHIINE
XUMHUYECKHE CBOICTBa (peakuus NOJIMMEPH3aLHN).

HOJ'IyLIeHI/IeCI/IHTeTI/I‘{eCKOF OKaydyKa 1 PE3UHbI

2.4

AJIKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJOTHYECKUM psia. ALETHSIeH —
OpOCTEHIIMKA TpEeACTaBUTENb AalIKMHOB: COCTaB, CTpOEHHE, (u3nyeckue u
XUMHYECKHE CBOMCTBA (peakluu TUIPUPOBAHMS, FaJIOTEHUPOBAHUS, THIpaTallUH,

TOpEeHUs), MOJIyYeHUE U PUMEHEHUE

2.5

Apensl. benzon: cocraB, cTpoeHue, (QU3NYECKME M XHMHUYECKHE CBOWCTBA
(peakuuy raJoreHUpOBaHUS U HUTPOBAHUS), IOJyYeHHE U MpuMeHeHue. Tomyou:
coCTaB, CTpoeHue, (¢uU3MYecKue M  XHMHUYECKHe CBOicTBa  (peakuuu
raJJoreHUPOBAHUS W HUTPOBAHMA), MOJY4YEHHUE U MNpPHUMEHEHHE. TOKCHYHOCTh
apeHoB. ['‘eHeTnueckasi CBsI3b MEXIY YIJIEBOJAOPOJAMH, NPUHAUICKAIIUMUA K

Pa3InYHBIM KJ1acCaM

2.6

[TpuponHble UCTOYHUKH YTIIeBO0poA0B. [IprpoaHblil ra3 u nmomyTHble HEPTIHbIE



3.1

ra3sl. Hedtp u e€ mpoucxoxnenue. Criocodbl nepepaboTKu HEPTHU: TEperoHkKa,
KPEKUHI (TEPMUYECKUN, KaTaIUTHYeCKuil), muponus. IIpomykTsl mepepaboTku
He(TH, MX NPUMEHEHHE B INPOMBIIUIEHHOCTH U B ObITy. KameHHblifyrons u

MPOIYKThIEronepepadoTKu
KucnopoconepxanmeoprannyecKuecoe JuHEHUS

[IpenenbHBIe OTHOATOMHBIE CIIUPTHI. METaHOJ M 3TaHOMI: CTpOeHUE, HU3HUECKUE
u XUMHUECKHE CBOMCTBA (peakiuu c AKTUBHBIMH MeTajlJaMH,
rajJjioreHOBOJIOPOJIaMy, TOpEHHUE), MpUMeHeHue. BojopoaHbie CBS3U MEXIY
MOJIEKYJIaMH CIUPTOB. [lelicCTBME MeTaHOJa W 3TAaHOJIa Ha OPraHu3M YeJIOBEKa.
MHOTr0aTOMHBIE CIIUPTHI. DTUJICHTIUKOIb U TIUIEPUH: CTpOeHUe, (PU3UIECKUE U
XMMHYECKHE CBOMCTBAa  (B3aMMOJICUCTBHE CO  IIECJIOYHBIMH  METaJlJIaMH,
KadecTBEHHAS peaxkuus Ha MHOT'0aTOMHEBIE CITUPTHI).

I[eﬁCTBHCHaOpFaHI/ISM‘ICHOBCKa. HpI/IMeHeHI/ICFHI/IHepI/IHa W 3THUJICHTJIMKOJIA

3.2

®DeHoM:  CTpOeHUE MOJICKYNbI, (U3MYeCKHe ¥  XHMHYSCKHE CBOWMCTBA.

ToxcuunoctbdeHnona. [Ipumenenuedenomna

3.3

3.4

3.5

3.6

4.1

Anpaeruapl 1 KeTOHbl. DOpMaIbIeryl, aleTaabIeTHa: CTpoeHue, (GU3NIECKUue 1
XUMUYECKHE CBOMCTBA (PEAKIMHM OKHUCICHUS M BOCCTAHOBJICHHS, KaYECTBECHHBIC

peaKkium), MoJyuyeHrue u MpuMeHeHne

OnHOOCHOBHBIE IpeJiesibHbIe KapOOHOBbIE KHMCIOTHL. MypaBbHHAs U YKCyCHas
KHUCJIOTBI: CTpOEHHUE, PU3NYECKUE U XMMHUECKHUE CBOMCTBA (CBOICTBaA, 00IIME JIIs
Kjacca KHCJIOT, peakuus OSTepu(uKanuu), TMOJydeHHEe W TNPUMEHEHHE.
CreapuHOBas U OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENM BBICIINX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIIUX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JIelcTBHE

Crnoxnble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIPONIN3 CIOXKHBIX
3(HpOB. Kupsr. I'maponus KHUPOB. [IpumeHeHnexupoB.

buonornueckasposibKupoB

VYrneBoabl: cocTa, Kiaccu(pUKalMs YIriIeBOAOB (MOHO-, M- U TOJUCAXapHUbl).
['moko3a — mpocreiimnii MOHOCaxapua: OCOOEHHOCTU CTPOEHHSI MOJIEKYJIBI,
busryeckre U XUMHUYECKHE CBOMCTBA (B3auMoieiicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHaYHbIM pacTBOpoM okcuja cepebpa(l), BoccTaHoBieHue,
Opo’KeHHE TJIIOKO3bl), HAaXOXKIEHHE B MpPHUpPOJE, NpUMEHEHHue, OuoyiorhyecKas
posb. @otocunTe3. OpykTo3a Kak U3oMep roKko3bl. Kpaxman u nemnono3a Kak
npupoaHbie nonaumepbl. CTpoeHHEe Kpaxmala M LeJUIroNo3bl. Pusndeckue u

XMMHYECKHE CBOMCTBA Kpaxmajia (I‘I/I,Z[pOJ'II/IS, KauCCTBCHHAA pCaKIus C I/IOI[OM)
A3OTCOI[ep)KaU.II/IeOpFaHI/ILICCKI/ICCOCI[I/IHGHI/IH

AMWHOKHCIOTHI Kak aM(I)OTepHLIC OpTraHU4YC€CKUC COCAUHCHUS. duznueckue u

XUMHYECKHE CBOICTBa AMHUHOKHUCIIOT (Ha puMepe TJIMIAHA).




Bbuosornueckoe3znaueHneaMUHOKHUCIIOT. [lennTranl

4.2

benkn kak npUpOIHBIE BBICOKOMOJIEKYJIApHBIE coequHeHus. IlepBuuHas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OelKoB. XHUMHYECKHECBOWCTBAOECIKOB:

THJIPOJIN3, JCHATYpalts, Ka4ueCTBCHHbICPEaKIIMNHAOCTKH

BricokoMoneKysspHbIECOEIMHEHUS

5.1

5.2

OCHOBHbBIE TIOHSITUSL XUMHU BBICOKOMOJICKYJIIPHBIX COEIMHEHHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3ALUH, CPEIHSS MOJIEKYIspHas
Mmacca. OCHOBHBIEMETO/IBICHHTE3aBbICOKOMOJIEKYIIPHBIXCOSTMHEHHIH —

HOJIMMEPU3ALMS U ITOJIMKOHEHCALIHS
OKcllepUMEHTAlbHbIE METOJbl M3Y4YEHUs BELECTB M UX IMPEBPALICHUN:
O3HaKOMJICHHE ¢ 00pa3lamMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB. HOJIy‘-IGHI/IGCI/IHTCTI/I‘ICCKOFOKay'-IyKa N PC3UHBL

11 KVIACC

Kon
1

IIpoBepsieMbliidIeMeHTCOMEPKAHUS

TeopeTnyecKkneoCHOBBIXUMHUH

11

1.2

1.3

XUMHUYECKUH AmeMeHT. ATOM. SIapo aroma, M30TOMbI. DJIEKTPOHHAsT 000J0YKa.
DHepreTUYecKre ypOBHH, MOIYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, U-3J€MEHTHL.
OcoOeHHOCTH pacmpeielieHus 3JIEKTPOHOB MO OpOUTANIAM B aTOMax 3JEMEHTOB

MEPBLIX IleTL»IpéX Nepruoaos. 3J'IeKTpOHHa$[KOH(I)I/II‘ypaI_[I/IHaTOMOB

Ilepuoanueckuii 3akoH U Ilepuoauueckas cucrema XuMU4YeCKuX 3seMmeHToB [1.1.
MenneneeBa. CBsA3p mnepuoguveckoro 3akoHa u Ilepuogumyeckoil cucCTeMbl
xuMuueckux anemeHToB .M. MenzeneeBa ¢ COBpEMEHHONW TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHMMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX UMH MPOCTBIX U CIOKHBIX BEIIECTB IO TPYIIaM U TEPUOAAM.

3HaYeHUENePUOINYECKOT03aKOHA B Pa3BUTHHHAYKH

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. BuIbl XUMHYECKON  CBS3U
(koBajieHTHasi HEMOJISIpHAsl W TOJsIpHAs, HWOHHAs, MeTauinyeckas). VOHBI:
KaTHOHBI ¥ aHUOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XMMHUYECKON CBS3U

(oOMeHHBIN M TOHOPHO-aKLENTOPHBIH). BogopoaHascssb

14

BanentHocTb. 3HeKTp00TpI/IHaTCJILHOCTB . CTeneHbOKHUCICHUS

1.5

BemecTBa MONEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIECTBA. THUIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA
BEIIECTB OT THIA KPHUCTALIMYECKONM pemeTku. IloHsATMe O aucnepcHBIX

cucremax. McTuHHBIE H KOJIJIOUAHBICPACTBOPEI. MaCCOBaﬂJIOJ'IﬂBeHIeCTBa B



pacTBOpe

1.6

1.7

Knaccudukanmst HeopraHu4ecKux coeuHeHn. HoMeHKaTypa HeopraHu4ecKux
BCIIIECTB

Xumuyeckas peaxkuus. Knaccudukanus XUMHYECKHUX peakuui B
HEOPTraHWYECKOM M OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHHUS MacChl BEILECTB,

3aKOH COXpPaHCHH: U MPEBPAILICHUA SHEPTHUU ITPU XUMHUYECKHUX PECAKIIHUAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakiuu. XHUMHUYECKOe paBHOBecue. DakKTOphl, BIHSIONIME Ha

cocTosiHue xumudeckoro pasHosecus. [Ipunnunilelllarense

1.10

1.11

2.1

2.2

:‘)J'ICKTpOJ'H/ITI/I‘leCKaﬂ JUucconuanmsi. CunbHble W cia0Oble SJICKTPOJIUTEI. Cpez[a
BOIHBIX PacTBOPOB BC€HICCTB. Kuciaasid, HCfITpaJIBHaﬂ, IeJIo4YHast.

PeaknunmonnoroodmMena
OKHCIUTENTBHO-BOCCTAHOBUTEIHHBICPEAKITIT
Heoprannueckasxumus

Hewmeramnsl. Ilonoxenne HemeramioB B Ilepuonnueckoi cucteMe XMMHUYECKHX
anementoB .M. MenneneeBa u OCOOCHHOCTH CTPOCHHsI aTOMOB. Du3nyeckue
CBOICTBa HEMETAJIOB. AJIOTPONHS HEMETANIOB (Ha IPUMEPE KUCIOPO/a, CEPBI,
docdopa u yriaepona)

XUMHYECKHE CBOMCTBA BAXHEWIIUX HEMETa/NIOB (TajJoreHoB, Cephl, a30Ta,
docdopa, yrmepoga M KpeMHHsA) M HX  COCOUHEHUH  (OKCHIOB,
KHCJIOPO/ICOIEPIKAIINX KHCJIOT, BOJIOPOTHBIX COCMHEHUH).

[IprumeHeHneBaKHENIIIMXHEMETAIIIIOB U UXCOEIUHEHHI

2.3

2.4

Meramnsl. Ilonoxenune MerauioB B Ilepuonnueckoil cHCTeMe€ XHMHYECKHX
anemenToB J[.U. MenaeneeBa. OCOOEHHOCTH CTPOSHMSI SIEKTPOHHBIX 000JI0YEK
aToMoB MeTtaiioB. O6mue ¢uszndyeckue cBoiictBa MeTauioB. ClaBIMETALIOB.

ONEKTPOXUMHUYECKUUPATHANPSKEHUITMETAIIIOB
XYUMUYECKHUE CBOMCTBA BaKHEHUIIMX METAIJIOB (HATPHUH, Kalud, KaJbIUil,
MarHui, aJlOMUHUHN, ITUHK, XpOM, Kelie30, MeIb) U HX coeauHeHuil. OOmue

CHocoObl OTyYeHUs! MeTAJUIOB. [I[prMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

T'enernueckas cBI3b HEOPTraHNYCCKUX BCHICCTB, IMPUHAIJICIKAIINX K Pa3JINIHbIM

Kj1acCaM

XUMHS U KU3Hb

3.1

3.2

Ponp xuMum B oOecmeyeHWH HSKOJIOTHYECKOW, IHEPreTHYECKOW | THUIINEBON
0e30MacHOCTH, pa3BUTHHA MEJIULIUHBI. [TonsaTtue 0

HAaYYHBIXMCTOJAXTTO3HAHUABCIICCTB U XI/IMI/I‘-IGCKI/IXpeaKLII/II\/'I

HpeI[CTaBJ'ICHI/ISI 00 06LI_[I/IX HAaYYHBIX IMPUHIUIIAX MPOMBINUICHHOTO ITOJIYUYCHUA




3.3

BOKHEMIIMX BeELIECTB. YeIO0BEK B MUpE BEIIECTB M MATEPUAJIOB: Ba)KHEHILINE
CTPOMUTEIBHBIE MaTepUalibl, KOHCTPYKLHOHHBIE MATEpHalbl, KpPACKH, CTEKIIO,
KepamMuKa, MaTepualbl Ui HJIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U
MUHEpaJIbHBIC YA0OpEHUS

XuMHUsT W 300pOBbE YEJIOBEKA: MpaBUjia MCIOJIb30BaHUSA JIEKAPCTBEHHBIX

Ipernaparos, IpaBujia 0€30IaCHOr0 MCIT0IL30BaHUS npenaparon OBITOBOM XHMHH

B IOBCEHEBHOMN KU3HHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



