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Oopa3zoBaresbHast 00J1aCTh: €CTECTBEHHO -HAyYHbIC MPEIMETHI

Mpeamer: xumus

Y4yeOHblii Kype: «XuMHs»

Kiaace: 10A, 10b, 10I"

IIporpamma: @exepanbHast pabodas mporpaMma cpeiHero oomero o0pa3oBaHus XUMUS
(6a3oBbIit ypoBeHs) (st 10—11 kmaccoB 0Opa3zoBarenbHbIX Opranusanmii). — M.: UacTuTyT
cTpareruu pa3Butus oopazoanus, 2023.

KosinuecTBO 4acoB Ha u3ydyeHne Kypca «Xumus»: B rog — 34 yaca

CocraBuTesb: 3p16anoBa JI.I.

HosicHuTeIbHAS 3aNIMCKA
Pabouas mporpamMma mo XMMHH Ha YPOBEHb CpeaHero odmiero odbpa3zoBanus it oOyyaronuxces 10-x
kiaccoB MBOY rumuazum Ne2 pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSMHU:

-OenepanpHoro 3akona ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit Deaepanumy;

-Ilpukaza Munnpocsemenuss Poccun ot 23.11.2022 Ne 1014 "O6 yrBepkneHuu denepanbHOi
o0pa3zoBaTenbHON IPOrpaMMBl cpeHero o0uiero oopa3oBaHus";
-Ilpukasza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenun Ilopsaka opraHuzanuu
U OCYLIECTBICHUS  0Opa30BaTEeNIbHOW  JAEATENBHOCTH 10 OCHOBHBIM  0011e00pa3oBaTeIbHbIM
nporpamMmaM — 00pa30BaTEIbHBIM MTPOrpaMMaM HavyaJIbHOTO OOIIET0, OCHOBHOT'O OOIIEr0 ¥ CPETHEro
o01ero oopa3oBaHuUs»;
-DenepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTENbHBIX CTAaHAAPTOB CPeIHETo oO0Iero oOpa3oBaHWMS,
YTBEP)KICHHBIX MpHKa3oM MuHucrepcTBa oOpa3oBanus U Hayku Poccuiickoit deneparuu ot 17 mas
2012 r. Ne 413, ¢ u3MeHeHUsIMU, BHECEHHBIMHU NpUKa3aMu MUHHCTEpPCTBA 00pa30BaHUsl U HAYKH
Poccutiickoit ®eneparuu ot 29 nekadbps 2014 r. Ne 1645, ot 31 nekadbps 2015 r. Ne 1578, ot 29 urons
2017 r. Ne 712, ot 12 aBrycra 2022 r. Ne 732;
-CIT 2.4.3648-20 «CanuTapHO-3MUEMUOIOTUYECKUE TpPeOOBaHUS K OpPraHU3alUsIM BOCIUTAHHS
u oOyueHus, OTAbIXa U O3JJOPOBJICHUS JETEH U MOJOJEKHN», YTBEP)KJIEHHBIX IOCTAHOBJIEHUEM
IJIaBHOT'O CaHUTapHOTro Bpaya oT 28.09.2020 Ne 28;
-CanlluH 1.2.3685-21 «'urneanyeckrie HOPMAaTUBBI ¥ TPEOOBAHUS K 00ECIIEUEHUIO 0€301TaCHOCTH |
(unm) Oe3BpeHOCTH JUIsS YeloBeKa (PaKTOPOB cpenibl OOMTAHUSA», YTBEPHKAECHHBIX MOCTAHOBIEHUEM
TJIABHOTO CaHUTApHOTO Bpada oT 28.01.2021 Ne 2;
-KOHLEMNIIMK MpernoiaBaHusl y4eOHoro mnpeamera «XHMHS» B 00pa3oBaTeNbHBIX OpPraHMU3ALUAX
Poccuiickoit  ®enepanuu, peanu3yoOIIMX OCHOBHbIE  00IIe00pa3oBaTeNbHbIE  MPOTPAMMBI,
yTIBepkaeHHas pemeHueM Komernn Munnpocsemenus Poccuiickoin ®@enepanuu, MpoToOKoa oT 3
nexadpst 2019 roma Ne I1K-4 BH.
- Ilonoxenus o paboueit mporpamme MBOY rumuazum Ne2. Ilpuxa3 ot 14.08.2023 r. Nel2-13-
193/3;
-[Tonoxxenuss o Qopmax, MNEPUOAUYHOCTH, TMOPAJKE TEKYIIEro KOHTPOJIS YCIIEBa€MOCTH U
MIPOMEXYTOUHOM aTTecTallMi ydYalluxcsd B MYHUIIMIIAILHOM OOLIE00pa30BaTEIbHOM YUYPEKICHUH
ruMHaszus Ne2;
-denepanbHoi paboueill porpaMMBbl 110 Y4EOHOMY MPEAMETY «XUMUS».

Peanuzanus nporpamMmsl, IpeanoiaracT A€ATeIbHOCTHBIM MOAX0 KaK BEAYLIMI IMPUHIINII
OpraHM3allK YpoKa U pa3BUTHS UHTEJUIEKTYaIbHOTO OTEHIIMAala THMHA3UCTOB.

OcHOBY MOIXOAOB K pa3paboTKe MporpamMmbl MO XHMHHU, K ONpEAETeHHI0 oOIIen
cTpaTeruu OOy4YeHHs, BOCIUTAaHUS W Pa3BUTUS OOydalOUIUMXCS CpeACTBAaMH  y4eOHOTo
npeaMera «XUMHUSD» UL 10-11 KJJaccoB ~ Ha  0a30BOM  YpOBHE  COCTaBWIH
KoHUenTyanbHele  monoxkenus  OI'OC  COO o  B3aMMOOOYCIIOBJIEHHOCTH  LEJEH,
COZiepKaHus,  pe3yabTaTtoB  oOOydeHHs W TpeOOBaHMM K  YpOBHIO  IOATOTOBKH
BBIITYCKHHUKOB.


https://1zavuch.ru/%23/document/99/902389617/
https://1zavuch.ru/%23/document/99/603340708/
https://1zavuch.ru/%23/document/99/566085656/ZAP23UG3D9/
https://1zavuch.ru/%23/document/99/566085656/
https://1zavuch.ru/%23/document/99/566085656/
https://1zavuch.ru/%23/document/99/573500115/XA00LVA2M9/
https://1zavuch.ru/%23/document/99/573500115/
https://1zavuch.ru/%23/document/99/573500115/
https://1zavuch.ru/%23/document/16/93035/dfastxlm05/
https://1zavuch.ru/%23/document/118/92046/

B cooTBercTBMM ¢ [JaHHBIMH  TOJIOKEHWSIMH — TIporpaMma 1o  XuMuU  (0a30BBIH
YpOBEHb) Ha YPOBHE CpEIHEro 00111eT0 00pa30BaHuUs:

yCTaHABJIMBACT 00s13aTeNIbHOE (MHBapHaHTHOE) PeIMETHOE coJiepKaHue,
OIpeessieT KOJIMYECTBCHHBICE M KAUECTBEHHBIC €ro XapaKTepUCTUKA Ha KaKIAOM JTare
W3yYCHHS TpEeaMeTa, MpelyCcMaTpUBaeT IMPHHIUIBI  CTPYKTYPUPOBAHHS  COJCPXKAHUSA |
pacripesielieHus ero Mo KjaccaM, OCHOBHBIM pa3JieiaM U TeMaM Kypca;

naéT TpUMEpPHOE pachpesieiicHHe y4eOHBIX 4YacoB IO TEMAaTHYECKUM  pasJieliam,
PECKOMCHAYCT MNPpUMCPHYIO II0CJIICA0BATCIIbHOCTD HU3YUCHUA OTACJIIBbHBIX TEM Kypca
C Y4YETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOro Ipolecca,
BO3PaCTHBIX ocoOeHHocTel oOydatonxcst 10—11 knaccos;

naéT  METOMUYECKY0  HHTEpPIpPETAlMI0  [eJied  M3y4eHWs IpeaMeTa Ha  YpOBHE

COBPEMEHHBIX MIPHOPUTETOB B CHCTEME CpeIHero o0riero oOpa3zoBaHus,
COJIEP’KATEIbHOM  XapaKTepPUCTUKH  IUIAHUPYEMBIX  PE3yJIbTaTOB  OCBOCHHMS ~ OCHOBHOM
o0pa3oBaTeNnbHOM [IPOTPaMMBbI CpEeIHEro o0miero o0pazoBaHus (JIMYHOCTHBIX,
MeTarnpeIMETHBIX, MIPEIMETHBIX), OCHOBHBIX BUJIOB y4eOHO-T103HaBaTEIbHON

NesITeIbHOCTH ~ OOydyarolerocss IO  OCBOGHMIO  cojepkaHuss  npeamera. [lo  Bcem
HA3BaHHBIM  TO3ULUAM B  MporpaMme IO  XUMHH  COOJIOZ€Ha  MPEeMCTBEHHOCTb
c ¢enepanpHOl pabodueld MpPOrpaMMON OCHOBHOTO OOIIEro oOpa3oBaHWsl 1O  XUMHH
(mns 8-9 kiaccoB 00pazoBaTeNbHBIX OPTaHU3alNN, 0a30BbIN YPOBEHB).

Xumuueckoe  oOpa3oBaHHME,  IOJIydaeMOE€  BBITYCKHHUKaMH  00mieoOpa3oBaTenbHOIM
OpraHM3alliy, SBISETCS HEOThEMJIEMOW 4YacTblo UX  oOpazoBaHHOCTH. OHO  CIIyXHT
3aBEpIIAIONIMM  3TallOM  peali3allid  Ha  COOTBETCTBYIOIIEM €My  0a30BOM  YypOBHE
KIIIOYEBBIX IIEHHOCTEH, MPUCYIIMX LEJIOCTHOW CHUCTEME XHUMHUYECKOro oOpazoBaHHs. OTH
[EHHOCTH KAacalOTCS TIO3HAHWsS 3aKOHOB MPHPOIBL, (OPMHUPOBAHUS MHUPOBO33PEHUS H
oOmieil  KyJabTyphl  4YElOBEKa, a TakKXKe  OKOJOTMYECKM  OOOCHOBAaHHOTO  OTHOIICHHUS
K CBOEMY 3/JI0pOBbI0O M MpUPOAHOM cpene. Peamusyercs xumuueckoe 0Opa3oBaHUE
oOyyarolmuxcsi Ha  ypoBHE cpeaHero oOmero o0pa3oBaHusi  CpeACTBaMH  y4yeOHOIO
npenMera  «XHUMHS», COJIEpP)KaHHE U IOCTPOCHHE KOTOPOrO ONpPENENEeHbl B IpOrpamMme
M0 XUMUU C Y4ETOM crHenuduKkd HayKd XUMHUH, €€ 3HAYeHHS B TO3HAHUU TMPHUPOABI H
B MaTepuaibHOW  KM3HM  oOmiectBa, a Takke ¢  yu€ToM  oOmuMX ULened u
NPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBl  CpeJHero  oOuiero
oOpazoBanust B  Poccuiickoit ~ ®denepaumu. Tak, Hanpumep, npu  (HOPMHPOBAHHUU
colepkaHusi mpenMera «XHUMHS» YYTEHBl CIEAYIONIME TMOJOXEHUS O chneuuduke
3HAYEHUH HAYKU XUMHUH.

XuMHUsT  Kak  JJIEMEHT CHUCTEMBbl  €CTeCTBEHHBIX HAayK HIpaeT 0co0yl  pojib
B COBPEMEHHOW IIMBUJIM3AIMH, B CO3JaHHM HOBOW 0a3pl MaTepHalbHOW KyibTyphl. OHa
BHOCUT CBOM BKJIajg B (OPMHpPOBAHHE PAIMOHAILHOTO HAYYHOTO MBIIUICHUS, B CO3JIaHUE
LEJIOCTHOTO TPEACTABIEHUS 00 OKpyXKalolleM MHpe Kak O €IUHCTBE MPUPOIBl U
4ejIoBeKa, KoTopoe (QopMupyercs B XMMHUHM Ha OCHOBE IIOHMMaHHs  BEIIECTBEHHOT'O
COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aMMOCBA3M MEXJy CTPOCHHEM BEIIECTB, HUX
CBOMCTBaMH U BO3MOXKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHo  B3auMOJEHCTBYST C  JAPYTMMH  €CTECTBEHHBIMH  HAayKaMH, XUMHS  CTaia
HEOTHEMJIEMOM  YacTbl0  MHPOBOM  KYJIbTYpBl, HEOOXOJUMBIM  YCIOBHEM  YCHEIIHOTO
Tpyda Y OKM3HM  Kaxjgoro wieHa oOmectBa. CoBpeMeHHass XUMHUS  Kak  Hayka
co3ujareibHas, Kak HayKa BBICOKMX TEXHOJIOTMH HampaBlieHa Ha pelIeHHe TIJI00aTbHbBIX
mpo0JieM yCTOMYMBOTO Pa3BUTHS YEJIIOBEYECTBA — CHIPbEBOM, HHEPreTHYECKOW, IHIINEBOM,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBI 3JOPOBbSI.

B coorBerctBMM ¢ OOmMMMH LENSIMH W TPUHIUIAMU CpeJHEro oOmero obpa3zoBaHUA
comepkanue  npeamera  «Xumusa»  (10-11  xmaccel, 0a30BBIi  ypOBEHb  HM3yUYCHHS)
OPUEHTHUPOBAHO  MNPEUMYILECTBEHHO Ha  OOMIEKYJIbTYPHYIO  IOATOTOBKY  OOyYarommxcs,
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HEOOXOAMMYIO MM JAis  BBIpa0OTKM  MHUPOBO33PEHUYECKMX  OPHEHTUPOB,  YCIELIHOI'O
BKJIIOUEHUSI B JKM3Hb COLIMYMa, MPOJO/DKEHMs oOpa3oBaHMsl B  pa3IUM4HbIX O0JACTSX,
HE CBSI3aHHBIX HENOCPEACTBEHHO C XUMUEH.

Cocrapnstomumu — mpeaMera  «XUMHUs»  SBISIOTCS  0a30Bble  Kypchl — «OpraHuyeckas
xumus» U «OOmass W HeopraHWyecKkas XHMHUSA», OCHOBHBIM KOMIIOHEHTOM  COJEpKaHMs
KOTOPBIX  SBIISIIOTCSL OCHOBBI  0a30BOM  HAyKHM: CHCTEeMa 3HAHMH TI0 HEOPTaHUYECKOM
XMMHUM  (C  BKJIIOYEHHMEM  3HaHMH W3  OOmed XUMHMHM) U OpPraHUYECKOM  XUMHHU.
@®opMupoBaHHE  JAaHHOM CHUCTEMBl 3HAaHMM TpU  HM3YYCHUW TMpenMeTa  oOecreyrBaeT
BO3MOXKHOCTb PAaCCMOTPEHHsT BCEro MHOIrooOpasusi BELIECTB Ha OCHOBE OOLIMX HOHATHH,
3aKOHOB U TEOPUH XMMUH.

CrpykTypa coaepkaHuss KypcoB —  «Opranuueckas xumus» u  «OO0mas wu
HEOpraHuueckas XuMus» c(HOpMHpPOBaHa B TIpOrpaMMe [0 XHMHM HA OCHOBE CHCTEMHOTO
oaxoa K U3Y4YCHHIO y4eOHOro Marepuaia u o0ycioBieHa HUCTOPUYECKU
O0OCHOBAaHHBIM pa3BUTHEM 3HAHWU Ha ONpPEACNEHHBIX TEOPETHYECKUMX ypoBHAX. Tak,
B Kypc€ OpraHMYeCKOH XUMHUHU BELIECTBA pPACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOU
TEOpUU CTPOEHUS] OpPraHUYECKUX COEAUHEHHUH, a TaKkKe€ Ha YPOBHE CTEPEOXMMUYECKUX MU
JIEKTPOHHBIX MPEJICTaBICHUM O CTpoeHuu BemiectB. CBeaeHuss 00 H3ydaeMbIX B Kypce
BeUIeCTBaX JalOTCs B pa3BUTUM — OT YIJIEBOJOPOJOB /IO CIOXKHBIX OHOJOTHYECKU
aKTUBHBIX  COeQUHEHMH. B Kypce  opraHM4eckodl  XMMUU  IIOJY4alOT  Pa3BUTHE
chOpMUPOBaHHBIE HAa  YpPOBHE  OCHOBHOrOo  oOmiero  oOpa3oBaHUS  IMEPBOHAYAIBHBIC
IOpPEJCTaBICHUs O  XUMHMYECKOH  CBSI3M,  KJIACCU(PUMKAIMOHHBIX  IPU3HAKaX  BEIIECTB,
3aBHCHMOCTH CBOWCTB BELIECTB OT UX CTPOEHUS, O XMMUYECKOMN peakLuu.

Ilon  HOBBIM  yrmoM  3peHuss B npeaMmere  «Xumus»  0a30BOro  ypoBHS
paccMmarpuBaeTcs W3YYCHHBIN Ha YpOBHE OCHOBHOTO o0miero o0Opa3oBaHMs
TEOPETUYECKH MaTepuan U (AKTOJIOTMYECKHUE CBEIEHUS O BELIeCTBaX M XUMHYECKOU
peakumu. Tak, B yactHOCTH, B Kypce «OOmas u HEOpraHWYecKas XHMHUS» OOyYaromIUMCS

MPEOCTABIISACTCS BO3MOXHOCTb 0CO3HATh 3HAYCHHE MEPUOINIECKOTO 3aKOHa
C OOIIETCOPETHYECKUX M  METOJOJOTHYCCKUX IMO3UIMHA, TJy0Ke MOHATh HCTOPUYCCKOE
W3MEHEeHHe  (QYHKIHMA 3TOro 3akoHa — OT obOoOmammeid 10  OOBACHAWIIEH |
MPOTHO3UPYIOLIEH.

Envnas cuctema 3HaHMM O  BaKHEHIIMX  BeIIECTBaX, MX COCTaBe, CTPOCHHH,
CBOMCTBAxX nu MMPUMCHCHUH, a TaKXE (0} XUMHNYECKUX pCaKkuuix, nux CYIIHOCTH n
3aKOHOMEPHOCTAX TMpOTeKaHWs JomonHseTcs B Kypcax 10 wu 11 KkiaccoB »sinemMeHTaMu
COACPIKaHUA, UHMCIOIIUMUA KYJ'II)TypOJ'IOFI/I‘IeCKI/Iﬁ n HpHKHa}IHOﬁ XapakTep. OTH  3HaAHHUSA
CIOCOOCTBYIOT IOHMMAHHUIO B3aMMOCBSI3M XMMHUU C JIpYTMMH HayKaMM, pacKpbIBalOT ¢
pOJIb B TIO3HABAaTENPHOW W TPAKTUYECKOH  JESITEIBHOCTH  YEIOBEKa, CHOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K IMIpOlLECCY TBOpPUYECTBA B O0JAaCTH TEOPUHM M NPAKTHUECKUX
MPWIOKEHUHA  XUMHHM, TIOMOTAlOT  BBITYCKHUKY OpPHEHTHUPOBAThCS B OOIIECTBEHHO M IMYHOCTHO
3HaYMMBbIX npobiemax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICITBATh
I/IH(l)OpMaU;I/IIO U TPUMCHATH eé JJIA  IIOIIOJIHCHUSA 3HaHI/II\/’I, pe€IICHUA HHTCIUICKTYAJIbHBIX
U OKCIEpPUMEHTAJIbHBIX  MCCIEIOBATENbCKUX 3agad. B 1memoMm  cojepkaHue  yuyeOHOro
npenMera  «XHUMHUS»  JaHHOTO  YPOBHS  M3y4Y€HHS OpPUEHTHpPOBAaHO Ha  (OpMHUPOBAHUE
y oOydJamomuxcs MHUPOBO33PEHUECKOW OCHOBBI JUIsI TOHUMaHMsA  (PuUiIocOPCcKUX  HIeH,
TaKuX Kak: MaTCpraJIbHOC €IUHCTBO HCOPTraHN4YCCKOro nu OpraHu4€CcKoro mupa,
OOyCJIOBJIEHHOCTh ~ CBOWCTB  BENIECTB HX  COCTaBOM W  CTPOEHHEM, II03HAaBaeMOCTh
MIPUPOJHBIX SBJIEHWA NYyTEM DOKCHEPUMEHTAa W PEIICHHWS MPOTUBOPEUUN MEXAY HOBBIMHU
dakTaMM ¥ TEOPETHYECKMMH TPEANOCHUIKAMH, OCO3HAaHHUE POJIM XHMHH B  PELICHUU
JKOJIOTMUECKHUX MpodjeM, a Takke MpodsieM cOepeXeHHs DSHEPreTHYECKHX PEeCcypcoB,
CBIPbsI, CO3/IaHMUS HOBBIX TEXHOJIOTUH U MaTepHAaJIOB.



B mnnane pemeHus 3amad  BOCHUTAHUS, pa3BUTUS U COLMAIM3AIMM  OOYyYaromMxcs
NPUHATBIE TPOrPAMMON 10 XUMHH TOJIXOAbI K OINPEICNICHUIO COJACPKAHUS U TOCTPOCHHS
mpenMera  mpeAycMaTpuBarOT — (OpPMHpOBAaHME  YHHBEpCaJbHBIX  Y4eOHBIX  JCHCTBHIA,
UMeIMX 0a30BO€ 3HAUEHHWE JUIA PA3NUYHBIX BHUJOB JESATEIBHOCTU: PELICHUs MpodieM,
MOMCKa, aHajau3a W o0paboTku WHPOPMAIMK, HEOOXOTUMBIX JUIsl TMPUOOPETCHHSI OIbITa
IIPAKTUYECKOH M MCCIEAOBATEIbCKOM  JEATENbHOCTH,  3aHMMAIOIIEH  BaXXHOE  MECTO
B [TIO3HAHUU XUMUHU.

B mpaktuke mnpernonaBaHMs XHMHH KaK Ha YpPOBHE OCHOBHOTO 0OHIEro 0Opa3oBaHUs
TaK M Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHUs, IPU OMNPENEICHUU COAepKATeIbHOM
XapaKTePUCTHKH nenei U3YUCHHUS npeaMeTa HarpaBJIeHUEM NEPBOCTENIEHHON
3HAYUMOCTH TPAJULMOHHO MpuU3HAETCS (QOPMUPOBAHUE OCHOB XHMHUYECKOM HAyKM Kak
00JIaCTH  COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTHUYECKOW JEATENIbHOCTH 4YeJIOBEeKa M  Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKONW TOYKM 3pEHHUS TaKou
MIOJIXOJ1 K ONPEAEIICHUIO LeJIel N3YUYEHHUs IIPEIMETA SIBJISIETCS BIIOJIHE OIIPABIAHHBIM.

Heau: n3ydyeHue npeamera «XuMus» Ha 6a30BoM ypoBHe (10 Ki1.) sSBISIOTCS:

(GbOpMHUpPOBaHHE CHCTEMbl XHMHYCCKHX 3HAHMM KakK BOXHCHUIIEH  COCTaBISIOMICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPAa, B OCHOBE KOTOpPOM JIeKaT KIIIOUEBbIE MOHSITHS,
¢dbyHIaMeHTalbHBIE 3aKOHBI W TEOPUM XHMHHM, OCBOEHHE s3bIKa HAyKH, YCBOCHHE U
MMOHUMAaHHe CYLIHOCTHU JOCTYIHBIX 00001IeHnI MHUPOBO33PEHYECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOPHUEH MX Pa3BUTHUS M CTAHOBJICHUS;

ajanrtanus ~ OOydJalIIMXCs K  YCIOBUSAM  JIMHAMUYHO  pa3BHUBAIOIIETOCS  MHpAa,
dbopMHUpOBaHHE WHTEIUICKTYaIbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSATEIbHOMY TMPHUHSATHIO TPAMOTHBIX pEHIEHHMH B  KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

3agaun:

- (GopMupoBaHHEe W pa3BUTHUE TPEACTABICHUH O HAYYHBIX METOJAX IMO3HAHUSA
BEUIECTB M  XUMHUYECKMX  pEaKklui, HEOOXOAUMBIX Ui  NPUOOPETeHUS  YMEHH
OPHEHTHPOBATHCSI B MHpE BEIIECTB W XHMHYECKHX SIBICHHH, WMEIOUIMX MECTO B TPHPOAE, B
MPAKTUYECKON U MOBCETHEBHOM JKU3HU;

- pa3BUTHE YMEHHMH U CHocoOOB JEATENbHOCTH, CBA3aHHBIX C HaOJIOJIEHHEM H
00BbsICHEHUEM XUMHUYECKOTO JKCIEPUMEHTA, co0uTro/IeHeM IIpaBUII 6e301acHoOro
oOparieHus ¢ BEIIECTBAMU;

-MPaKTUYECKasi HAMPaBICHHOCTh COAEpk aHHs OOydeHHs, OPHEHTHPOBAHHAS HA IMOATOTOBKY
BBIIIYCKHMKA 0OIIe00pa30BaTeIbHOM OpraHu3allid, BJIAJCIOIIEr0 HE HaO0OpoM 3HaHWM, a
(YHKIIMOHATIBHON TPAMOTHOCTbBIO, TO €CTh CIIOCOOAMHU U YMEHHUSIMU aKTUBHOTO TOJTYYEHUs 3HAaHUN U
MIPUMEHEHHS UX B PEATBHOM KU3HU JUTSI PEIICHHsI TPAKTUYECKHX 3a7ad.

dbopMupoBaHue y OOy4yaroUmuxcs KIIOYEBBIX HABBIKOB  (KJIIOYEBBIX  KOMIIETEHIIUH),
UMEIOIINX YHUBEPCAJIbHOE 3HAYCHHWE ISl PA3JIMYHBIX BHUJIOB  JESITEIHHOCTH: PELICHHS
npo0iem, IIOHCKA, aHanm3a u  0o0paboTKH UHPOPMAIUH, HEOOXOMMBIX
IUIE  TIPHOOpETEHHsI OIbITAa JEATENbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B TO3HAHUH
XMMHH, a Takke I OLEHKM C TO3MLUUH HKOJOTMYECKOW Oe30MacHOCTH  XapakTepa
BIVMSIHAS BEIIECTB M XHUMHYECKHX TMPOIECCOB Ha OpraHu3M 4YeJoBeKa U  MPUPOIHYIO

cpeay,
Pa3sBUTHC II03HaBaTECJIbHBIX HHTEPECOB, HHTCJUICKTYAJIbHBIX n TBOPYECCKUX
criocoOHocTe  oOyyaromuxcs:  CHOCOOHOCTHM  CaMOCTOATENbHO  MPHOOpeTaTh  HOBBIE

3HAHUSI 10 XHMHUM B COOTBETCTBUM C OJKU3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIH30BATh
COBpeMEHHbIE HH(OpPMAIIMOHHBIE TEXHOJOTMU [UIS TIOMCKAa W aHaiuM3a Y4eOHOW W HaydHO-
MOMYJIIPHON MH(GOPMAITUH XUMHUYECKOTO COJIePKaHUS;

dbopMupoBaHHEe W  pa3BUTHE Yy OOYy4alONIMXCS AaCCOIIMAaTUBHOTO M JIOTMYECKOTO
MBIIIJIEHHS,  HAOMIOJATENIbHOCTH,  COOpPaHHOCTH,  aKKypaTHOCTH,  KOTOpble  OCOOEHHO
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HEOOXOIUMBI, B  YAacCTHOCTH, TMpH  IUIAHUPOBAHUUM UM  TMPOBEACHUU  XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOydaromuxcs YOexXIEHHOCTH B TyMaHHUCTUYECKOW  HANpaBICHHOCTU
XUMuH, ©€  BaXHOW POAM B PEHICHUH  TJIOOANBHBIX  MPOOJEeM  palloHaIbHOTO
MPUPOAONOIB30BaAHUS, MOTIOTHEHUS HHEPreTUYECKUX pecypcoB u COXpaHEeHHUS
IIPUPOIHOTO paBHOBeECHSI, OCO3HaHUs HE00X0IUMOCTH OepexHOro OTHOILIEHUS
K TpUpole M CBOEMY 3JI0pOBbIO, a Takke MpUOOPETeHHs] OIbITa HUCIHOJb30BaHUS
MOJIYYEHHBIX 3HAHMM JUIsl TPUHATUS TPAMOTHBIX PEHICHUH B  CUTyalUsiX, CBSI3aHHBIX
C XUMUYECKUMU SIBJICHUSIMHU.

MecTo y4eOHOro npeaMeTa XMuMUM B y4eOHOM ILIaHe
B y4yeOHOM miaHe rMMHa3MM Ha M3ydeHHEe Kypca «Xumus» B 10 kiacce (6a30BbI YPOBEHB)
otBoauTCs 34 yaca B roji, 34 yueOHbIX HeJleNb, | 4 B HEZENIO.

Y4eOHO-MeTOANYECKOE O0ecTiedyeHHe peain3aluu nNporpaMmmbl Kypca «Xumus. 10 kiaace

(0a30BbIil YPOBEHDb)»

Vuebnas YueOHUKHU: Ha3BaHHUE,
mporpamma ABTOP (ABTOPEI) Metonnueckue YuyeOHO-MEeTOANYECKUE
MaTEPHAIIBI JIS MaTepUabl AT yUauXCs
YUUTEIIS (pabouue TeTpaam).
(MeToanueckue DneKTpoHHbIE HU(POBBIE
PEKOMEHIallnH, 00pa3oBaTeNbHBIC PECYPCHI
OCcoOUsI | T.I1.) (MynbTHMEIUHHBIE IPOTPAMMBI,
AJEKTPOHHbIE YUEOHUKU U
3aJIaYHUKH, KOJUIEKIHH
UPPOBBIX 00PA30BATEIBHBIX
pECYpCoB).
denepanpHas Xwnmug: 10-i1 kimace Xumust: 10-11-¢ bu6nmorexa [IOK
pabouas mporpamma | (6a30BBIil YpOBEHB) KJ1acchl: 0a30BBIN e https://myschool.edu.ru/
cpennero obmero | O.C. I'abpuensn, N.I'. YPOBEHb: o https://lesson.academy-
o0pazoBaHus Octpoymos, C.A. METOINYECKOE content.myschool.edu.ru/06/05
«Xumust» (06a30BbIi CnagkoB — M.: nocooue K
ypoBens) (st 10-11| Tlpocsemenue, 2023. | nmpeaMeTHON JTHHUN
KJIaCCOB O.C. I'aGpuensa u
00pa3oBaTeNbHBIX op. —M.:
opranuzanuii). — M.: IIpoceenienue,
WucTuTyT cTpateruu 2022.
pa3BHUTHS
oOpazoBanus, 2023.

B coorBercTBUM ¢ HHCTpYKTHUBHO-MeToaudeckuMm mnuceMoM AY JIIIO XMAO-IOrpst
«MHCcTUTYT pa3BuTHS 0Opa3oBaHUs» 00 oOpraHu3alud OoOpa3oBaTEIbHON JIE€ATENbHOCTH B
0011e00pa3oBaTeabHBIX OpraHu3alusax XaHTbl-MaHcuiickoro aBTOHOMHOro okpyra — lOrpel B
2023 — 2024 yyeOHOM roay, paboyasi mporpaMmma npeaycMaTpuBaeT MoAroToBKy odyuatommxcs 10
KJjlacca K TIpoIeaypaM HE3aBHCHMOW OIEHKH KadecTBa OOpa30BaHUS IO TPEAMETY «XUMHS» B

(opMe MyHUIUITATBHBIX, PETHOHAIBHBIX U BCEPOCCUIICKHX MPOBEPOYHBIX paboT, YTO OTPaKEHO B
KTII (pa3zen I11).

Hcnonb3yemas B TekcTe MPOrpaMMbl CHCTEMA YCJIOBHBIX 0003HAYCHUIA:
YMK — y4e0HO-METOTUUECKHUI KOMIUICKT;
YV ]I — yauBepcanbHbie yueOHbIC ACHCTBHUS,
[ICXD-Ilepnonnueckas cucteMa XMMUYECKUX JJIEMEHTOB.


https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05

|.Conep:xanue yueOHOro npeamMera
Pa3znen 1. TeopeTnueckue 0CHOBBI OpraHnvyeckoi XumMmmnu(34)
IIpenMer opraHvMYeckod XMMHH: €€ BO3HMKHOBEHME, Pa3BUTHE W 3HAYEHUE B IOJIYYCHHM HOBBIX
BEUIECTB W MarepuajioB. Teopusi cTpoeHus opraHuyeckux coenuHeHuii A.M. bytineposa, eé
OCHOBHbIE MOJIOKEHUs. CTPYKTypHbIE (POpPMyJIbl OpraHMYECKHX BeIIEeCTB. ['oMoisiorusi, u3oMepus.
Xumuueckas CBS3b B OpPraHUYECKUX
COCUHEHMAX — OJUHAPHBIC U KPaTHbIE CBSI3H.
[IpencraBnenne o KiIacCH(PHUKAIMKA OPraHUYECKUX BemecTB. HOMEHKIaTypa OpraHMYecKHX
coeiMHEHUH (cucremaTuyeckas) M TpUBHAIbHbIE Ha3BaHMs BaXHEHIIMX MpeACTaBUTENCH KIaccoB
OpPraHMYECKUX BEILECTB.
JKCIEePUMEHTAJIbHbIE METOAbI H3Yy4YEeHHUs BEIIEeCTB M UX NPeBPalleHHil
OsHakomiieHne ¢ 00pa3aMu OpraHMYEeCKUX BELIECTB U MaTepuallaMyd Ha X OCHOBE, MOJICIMPOBAHUE
MOJIEKYJl OpraHMYEeCKMX BEIECTB, HaOJIOJEHUE U OIHUCAHUE JEMOHCTPALOHHBIX OIBITOB IIO
IIPEBPAILEHUIO OPIraHUYECKUX BEIIECTB IIPU HarpeBaHuM (IU1aBJIEHUE, OOYIJIMBAHNUE U TOPEHNUE).
Paznen 2. YrueBogopoabi(13u4)
AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psAl. MeTaH M 3TaH — IpocTeHIne MpeACTaBUTENIN
aJIKAHOB: (PU3MYECKHE M XMMUYECKHE CBOICTBA (peaklMM 3aMELCHHs] U FOPEHUs), HaXOXKJICHHUE B
IIPUPO/IE, IOTYYEHUE U IPUMEHEHHUE.
AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKMH psAA. OTWIEH M NPONWIEH — IpOoCTEHIne
NPEJCTaBUTENIM AJIKCHOB: (U3NYECKHE W XUMHUYECKHME CBOMCTBa (pEeakuuu THAPHPOBAHUS,
raJJOreHUPOBaHUS, TUIPATAllUH, OKUCICHUS U MOJIMMEPU3ALIUH ), TOJydeHHUE U IPUMEHEHHE.
Ankanuensl: OyragueH-1,3 u MetmnOyraguen-1,3: cTpoeHue, BakKHEWIINME XMMHMUYECKHUE CBONCTBA
(peaxuus nosmMmepuzanun). IloaydyeHne CHHTETUYECKOTO KayuyyKa U PE3HHBI.
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTMYECKHH psii. ANETWICH — MPOCTEHIIHA
IPEJCTaBUTENIb AJIKMHOB: COCTaB, CTPOCHUE, (U3MUYECKHMEe U XUMHYECKHE CBOMCTBa (peakuuu
TUIPUPOBaHUs, TaJOT€HUPOBAHUS, TUAPATALUN, TOPEHUS ), [TOJIyU€HUE U IPUMEHEHHE.
Apensl. benson: cocras, crpoeHue, (pU3NUecKre U XUMUUECKHE CBOMCTBA (PEaKLIMU TajloreHuPOBaHMS
Y HUTPOBAHMUS), NIOJIyY€HUE U IpUMEHEHUe. Toayon: cocmas, cmpoenue, guzuueckue u Xumuieckue
ceolicmea (peakyuu 2ano2eHupo8aHuss U HUMPOBAHUs), NoayyeHue u npumeHneHue. TOKCUYHOCTD
apeHoB. ['eHeTn4ecKkas CBsI3b MEXKy YIVIEBOJIOPOJAMH, IPUHAIICKALTUMHI K PA3IMYHBIM KJlaccaMm.
ITpupoHbIe UCTOUHUKHU YTIIeBOAOPOAOB. IIpupoanslil ra3 u nonyTHsle HeTsaHbIe ra3bl. HedTh U e€
npoucxoxjaenue. CrocoObl  nepepabOTKM  HEPTU: TMEeperoHka, KpPEeKUHr  (TepMUYECKUH,
KaTaJMTH4ecKui), nuponu3. [IpoaykTel nepepaboTku He()TH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH
U B ObITy. KaMeHHBIH yrosb U MPOAYKTHI €ro nepepadoTKy.
JKCIEPUMEHTAJIbHbIC METOAbI H3Yy4YCeHHUs BEIEeCTB M MX NPeBPAleHHit
OszHakomiieHHe ¢ OoOpaslamMH IUlacTMacc, KaydykoB M pe3uHbl, komiekuuu «Hedts u «VYromby,
MOJIETTMPOBAHUE MOJIEKYJI YIJIEBOAOPOAOB MU TaJOr€HONPOU3BOJHBIX, IIPOBEACHUE NMPAKTHYECKOMN
padoThI: NOIYYEHNE STHIICHA U U3YYEHUE €T0 CBOWCTB.
PacuérHble 3amaun
Bbluncnenuss 1o ypaBHEHUIO  XMMHUYECKOM  peakuuu  (Maccel, 00bEMa, KOJIMYECTBa
UCXO/JHOTO  BEUIeCTBa  WJIM  TNPOJAYKTa  pEakUMH 1O  HU3BECTHBIM  Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB MM MIPOJYKTOB PEAKIUN).
Paznen 3. Kuciopoaconep:kamme oprannveckue coenuHenusi(134)
[IpenenbHble OHOATOMHBIE CHMPTHL. METaHON M 3TaHOJ: CTPOEHHUE, (PU3MYEeCKHue U XUMHYECKHe
CBOMCTBAa (peakUMU C AKTUBHBIMM METAJUIAMM, TaJOr€HOBOAOPOAAMH, TOPEHME), NPUMEHEHHUE.
Bonoponnsie cBA3M MeXIy MOJIEKYJaMH CHUPTOB. J[eiCTBHME METaHOJa M 3TAaHOJAa Ha OPraHu3M
4eJI0BEKa.
MHoroatroMHble CHOUPTHI. ODTUJICHIJIMKONIb W TJIMIEPUH: CTPOEHUE, (PU3MYEeCKHe U XHUMHYECKHe
CBOMCTBA (B3aMMOJIEHCTBHE CO IIEJIOYHBIMUA METAJIJIAMH, KAYECTBEHHAs peaKlis Ha MHOTOaTOMHBIE
cnupthl). JlelicTBrUe HA OpraHu3M yenoBeka. [[puMeHeHre riMuepruHa v STUIICHTITUKOJSL.



®deHo: CTpOEHWE MOJEKYNbl, (PU3UYEeCKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (peHoJa.
[Tpumenenue peHona.

Anpaeruapl M KeToHbl. DopManblerui, amneTanbleruj: CTpoeHue, (U3NYECKue M XHUMUYECKUE
CBOMCTBa (p€aKIMM OKHUCJICHUS M BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIMHU), IMOJy4YE€HUE U
MIPUMEHEHHUE.

AlleToH: CTpoeHHE, PU3NICCKUE U XMMHYECKHUE CBOMCTBA (PEAKIIMM OKUCIICHUS U BOCCTAHOBJICHHS),
MOJIy4YeHUE U PUMEHEHHE.

OHOOCHOBHBIE TIpe/ie/IbHbIE KapOOHOBBIE KUCIOTH. MypaBbiHasi U YKCYCHasi KUCIOTBI: CTPOCHHE,
¢usznyeckue W XHUMHUYECKHE CBOWCTBA (CBOiicTBa, oO0mmMe s Kiacca KHUCJIOT, pPeaKIus
stepudukanym), TMoxydeHHe U npuMeHeHue. CTeapuHOBass W OJCHMHOBAs KHUCJIOTHl  Kak
MIPEJICTABUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, UX
MoOIOlIee ACUCTBUE.

Crnoxxuble 3pUpPbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['MApoNu3 ClHOXKHBIX 3QupoB. Kupsl.
I'mpponus xupos. [Ipumenenune xupos. buosornueckas posib )KUPOB.

VYrneBoabl: cocTaB, KiaccupuKaluus YriaeBoJoB (MOHO-, IW- U Tojlucaxapuibl). [roko3a —
MIPOCTEUIIIHIA MOHOCAXapHUl: OCOOCHHOCTH CTPOCHUS MOJICKYJIbI, (PH3MUECKUE H XUMUIECKIE CBOHCTBA
(B3aumopetrictBue ¢ ruapokcuaoM wmeau(ll), okucneHme amMmHaYHBIM pacTBOpoM OKcHujIa
cepeopa(l), BoccraHoBiieHHE, ~ OpOKEHHME  TJIIOKO3bI), HAXOXXJEHHWE B NPHUPOAE, MPUMEHEHHUE,
6uonorudeckas poib. GotocunTes. PpyKTO3a KaK U30MEP IITIOKO3BI.

Caxapo3sa — npeJcTaBuTeNb AUCaXapuI0B, THIPOIIN3, HAX0XKICHHUE B IPUPOJIC U TPUMEHEHHE.
Kpaxman wu wnemmonoza kak mnpupoiHble monuMepbl. CTpoeHHE KpaxMmana ¢ LEeJUIIONO3bI.
dusnyueckue 1 XMMHUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KAUeCTBEHHAs PEaKIIus ¢ 010M).

JKCNepUMEeHTAIbHbIE METO/bI H3YUeHHsl BellleCTB M UX MpeBpalleHuii

[IpoBenenue, HAOMIOACHHE W ONHCAHWE JACMOHCTPAIMOHHBIX OIBITOB: TOPCHHE CITHPTOB,
KayeCTBEHHBbIE pEaKLMU OJHOATOMHBIX CIHUPTOB (OKucieHue srtaHoia oxcuaoMm wmenu(ll)),
MHOT'OATOMHBIX CHHUPTOB (B3auMojeicTBUEe TiHiepuHa ¢ ruapokcugom wmeau(ll)), ampaerumon
(okucneHne aMMHadHbBIM pacTBopoM okcuaa cepedpa(l) u ruapoxcumom menu(Il), B3aumonelicTeue
Kpaxmaia c nomom), MIPOBE/ICHHE
MPAKTUYECKON PabOTHI: CBOMCTBA PacTBOPa YKCYCHOM KHCIOTHI.

Pacuérnbie 3amaun

Brruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMA, KOIUYECTBA HMCXOJHOTO
BEIIIECTBA WM MPOJIYKTA PEAKIIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO M3 UCXOJIHBIX
BEIIECTB WU MPOJAYKTOB PEaAKIIUH).

Paznen 4. A3zorconep:kaiiue opranudeckue coequnenns (34)

AMuHBI. MeTUIaMUH U aHUJIUH: COCTaB, CTPOCHHE, PU3NYECKUE U XUMUYECKHE CBOIMCTBA (TOpeHue,
B3aUMO/ICHCTBHUE C BOJION U KUCIOTaMHu ).

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHnyeckue coequHeHus. dusnueckrue 1 XUMHUYECKHUe CBOMCTBA
aMUHOKHUCIIOT (Ha mpuMepe riauiuHa). bruongorndyeckoe 3HaueHre aMUHOKHUCIOT. [lenTust.

benku kak mpupojHbIE BHICOKOMOJEKYISIpHbIE coeArHEeHUs. llepBuuHas, BTOpUYHAs U TPETHYHAS
CTpyKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OENKOB: THUIPOJIU3, J€HATypallus, KadeCTBEHHBIC
peaxiuu Ha OeNKH.

IKCNEePUMEHTAIbHbIE METObI U3yYeHHUsI BeIeCTB M UX MPeBpalleH it
Habmroienne u omnucaHure JEMOHCTPAIIMOHHBIX OIBITOB: JeHATypamus OENKOB MPU HArpeBaHUH,
[IBETHBIC PEAKIIUH OSITKOB.

Pa3znen 5. BoicokoMmosiekyasipablie coenHeHns (24)

OCHOBHBIE TTOHATHSI XMMHUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHHUI: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, CTENEHb IOJIMMEPHU3AllUM, CPENHAA MOJeKyssipHas wmacca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/IfI — NOJIMMEpHU3aluA 1 NOJIUKOHACHCAIINAA.



[Tnactmaccbl (HMOAMATHIIEH, MOJUIPONMIICH, NOIMBUHWIXJIOPHL, Noauctupon). HarypanbHbiii un
CHHTETHYECKHE Kayudykd (OyTaaueHOBBIA, XJIOPONPEHOBBII W  HM30NPEHOBHINH). BomokHa:
HaTypajJbHble (XJIONOK, WIepCThb, IIEIK), HCKYCCTBEHHbIE (ALETATHOE BOJIOKHO, BHCKO3a),
CUHTETHYECKUE (KarmpoH M JiaBcaH).11

JKCIepUMEHTAJIbHbIE METO/IbI U3yYeHUs BellleCTB M UX MpeBpalleHuil
O3nakomiieHHe ¢ 00pa3amMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KayYyKOB.

MesknpeamMeTHble CBSI3H

Peanuzanus MeXnpeIMETHBIX CBsi3€d IpU H3Y4eHMHM opraHuyeckoil xumuu B 10 kmacce
OCYLLIECTBIISICTCS Yepe3 UCIOIb30BAHNE KAaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATHH,
SABJISIFOLUXCS. CACTEMHBIMU JUISL OTAEIIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OOmye ecTeCTBEHHO-HAYYHbIE ITOHATHS: SIBICHHUE, HAYYHbIH (paKT, TMIIOTE3a, 3aKOH, TEOpUs, aHAIIU3,
CHHTE3,  Kilaccu(uKauusi,  TMEePUOAUYHOCTb,  HAOJNIOJCHHE,  HM3MEpEHHe,  OKCIIEPUMEHT,
MOJICTIUPOBAHUE.

®usuka: Marepus, SHEpPrus, Macca, aTroM, OJJIEKTPOH, MOJIEKYJIa, JHEPreTUYECKH YpPOBEHb,
BEIIECTBO, TEJIO0, 00bEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUECKUE BEIMUYUHBI U €AMHULIBI UX
HU3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, oOMeH BellecTB B OpraHusMe, (POTOCUHTE3, OMOIOTHUECKH
aKTHBHBIC BellecTBa (OCIKH, YIIeBO/bL, )KUPBI, (PEPMEHTHI).

I'eorpadus: MuHepasbl, TOpHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonmorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IMTAHMS, MOIOLIUE CPEACTBA,
JICKapCTBEHHbIE M KOCMETHUYECKHE IIpenaparbl, MaTepUabl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

1. IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS ITIPOI'PAMMBI 11O XUMHUHU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@®I'OC COO ycraHaBnuBaeT TpeOOBaHUSA K pE3yJabTaTaM OCBOCHHS OOYYAIOIIMMUCS IpOrpaMm
cpenHero ooumero o0pa3oBaHusl (JMYHOCTHBIM, METANpeIMETHbIM U HpeaMeTHbiM). HayuHo-
METOAMYECKONW OCHOBOM Ul pa3pabOTKU IUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHSI MPOTPaMM CPEAHErO
o0miero o0pazoBaHus SIBJISIETCSI CUCTEMHO- JI€ATEIbHOCTHBIM Mo1xo1. B cooTBeTcTBUM C cHCTEMHO-
JesITeTbHOCTHBIM HOJX00M B CTPYKTYype
JUYHOCTHBIX PE3YyIbTaTOB OCBOCHHUS MpeaMeTa «XHUMHUs» Ha YPOBHE CPEAHEro o01iero oopazoBaHus
BBIJICJIEHBI CJICAYIOLIME COCTABIIAIONINE: OCO3HAHUE OOYYAIOUIMMHUCA POCCHHCKOM TIpakJIaHCKOH
UJEHTUYHOCTH -TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEACIECHUIO; HATNUKe
MOTUBAIlMM K OOYYEHUIO; IIeJICHANpaBIeHHOE pa3BUTHE BHYTPEHHUX YOEKJAECHUH JMYHOCTH Ha
OCHOBE

KIIIOYEBBIX LEHHOCTEH W MCTOPUYECKUX Tpaauluil 0a30BOW HAyKM XHMMHHU; TOTOBHOCTb U
CIIOCOOHOCTh o0ydJaronmxcs PYKOBOACTBOBATHCS B cBoeH
JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKaMHM, IPHCYLIMMH  IIEJIOCTHOM  CHCTeMe
XUMHUYECKOT0 00pa30BaHMsI; HaJMuWe MPAaBOCO3HAHMS SKOJIOTMUYECKON KYIbTYpbl M CIOCOOHOCTH
CTaBUTh Henu
U CTPOWUTH JKW3HEHHBIC TUIaHBL. JIMYHOCTHBIE pe3yabTaThl OCBOCHUS TpeAMeTa «XUMHUSI»
JOCTHTalOTCSl B €IMHCTBE Y4YeOHOM U BOCIMTATENIHOW JEATENIbHOCTH B COOTBETCTBUHM C
T'YMaHHCTUYECKUMH,

COLMOKYJIbTYPHBIMH,  JyXOBHO-HPAaBCTBEHHBIMH  ILIEHHOCTSIMM W  HJeajJaMH  POCCHHCKOTO
TpaXIaHCKOTO O0OIIecTBa, MPHHATBIMA B OOIIECTBE HOPMaMH W TPaBWJIAMH TIOBEACHUS,



CHOCOOCTBYIOIIMMHU nporeccam CaMOTIO3HAHUA, camMOpa3BUTHUSA u HPABCTBEHHOT'O
CTaHOBJICHUS INYHOCTU 00YJarOIIHXCSI.

JInyHOCTHBIE pE3yabTaTbl  OCBOCHMS npeamera «XUMHS» OTPaXKaroT
c(OPMUPOBAHHOCTh ONBITA TO3HABATEIHLHOM W TPAKTHUYECKON MEATEIBHOCTH OOYJArOIIMXCS I10
pealin3aluy NPUHATHIX B OOIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMSA:

OCO3HaHMS 00YYaOLIMMHCSA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00A3aHHOCTEH, yBaKEHUsI K 3aKOHY U
IIPaBONOPAIKY;

IIPECTABICHNS O COLUAIbHBIX HOPMAX U MPABUJIaX MEXINYHOCTHBIX OTHOIIEHU! B KOJIEKTHUBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKON JIEATEIBHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB, PEIICHUN
yueOHBIX U 03HABATEIbHBIX 33/1a4, BBIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHTBhl IPYIHX IpH
aHaJIM3€ pa3IMyYHbIX BUJOB yUEOHOH NesATeIbHOCTH;

2) HNATPHOTHYECKOI0 BOCIUTAHMS

LIEHHOCTHOIO OTHOILIEHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIE/IIO OTEYECTBEHHON XUMUU; YBAXKEHUS K
MPOLIECCY TBOPYECTBA B O0JIACTH TEOPHH M TPAKTHYCCKOTO MPUMEHEHUS XUMHUH, OCO3HAHUS
TOTO,UYTO JOCTHXKEHUS HAayKH €CTb pe3ylbTaT HIJIUTENbHBIX HAOIIOJCHHM, KPOMOTJIMBBIX
SKCIEPUMEHTAIBHBIX IOUCKOB, MMOCTOSIHHOTO
TpyZAa Y4EHBIX U IPAKTUKOB; UHTEPECA U II03HABATEIBHBIX MOTUBOB B ITOJIYYEHUH U MOCIEIYIOLIEM
aHaJm3e HH()OPMAIIMH O TEPEIOBBIX JOCTHKCHHSIX COBPEMEHHOW OTEYECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHHBATh CHUTYyalldd, CBSI3aHHBIE C XUMHUYECKHUMH SBICHUSMH, M NPUHUMATH
OCO3HaHHBIE PEIICHHS, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

TOTOBHOCTHU OIICHHBATh CBOE MOBEJACHHUE U MOCTYIIKH CBOUX TOBAPHUIIIEH C MO3ULIUN HPABCTBEHHBIX U
MIPABOBBIX HOPM M OCO3HAHME MOCIEACTBUN ATUX MOCTYIKOB;

4) dhopMupOBaHHS KYJIbTYPbI 310POBbSI:

MMOHUMaHUS [IEHHOCTEHN 370pOBOTO M 0€301acHOro o0pasa *KU3HHU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U ICUXHUECKOMY 3JI0pPOBBIO;

coOmro/ieHust TIpaBuil 0€30MacHOr0 OOpaleHusl C BEIIECTBAMHU B OBITY, TTOBCEJHEBHOM JKM3HU U B
TPYJIOBOU AESITENLHOCTH;

IIOHNUMAaHUs LICHHOCTU HpaBI/IJ'I I/IH)II/IBI/II[yaJ'II)HOFO U KOJIJICKTHUBHOTO 6C3OHaCHOFO IIOBCACHUA B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U YKU3HU JIIOJIEH;

OCO3HAHUS MOCEACTBUM U HENPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOIEHHS aJIKOroJsl, HAPKOTHKOB,
KypeHHs);

5) Tpy10BOTro BOCIIUTAHMUS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEOBATENbCKON JESATENbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOMN U APYTUX BUAAX JIEATEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE yYacCTHE B PEUICHUH MPAKTUYECKHX 33/1a4 COIMATbHON HAMpPaBICHHOCTH (B
paMKax CBOETO KJ1acca, IIIKOJIBI);

MHTEpeca K MPAaKTHUYECKOMY HU3YYCHHIO MpodeccHii pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
IMPUMEHCHUSA IMPECIAMETHBIX 3HAaHUH II0 XUMHHU; YBAXCHUA K Tpyay, JHOAAM Tpyda U pE3yJibTaTaM
TPYJIOBOU JESITENLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHAMBUAYAJbHON TpaeKTOpuu oOpa3oBaHMs, Oymymien
npodeccun U peanusanuy COOCTBEHHBIX XU3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBA;



6) IK0JIOrN4ecKOro BOCIIHTAHMS:

9KOJIOTMUYECKHU 11€JIECO00Pa3HOr0 OTHOLIEHUS K MPUPOJE, KAK UICTOYHHUKY CYLIECTBOBAHMSI )KM3HU Ha
3emie;

MOHUMAaHHMSI TJI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIEM, BIUSHUS S KOHOMUYECKHX MPOIIECCOB
Ha COCTOSIHME NTPUPOAHON U COLIMAIIBHOM CPEIbI;

OCO3HaHMA HEOOXOJAMMOCTH HCIIOJB30BAaHUS JOCTHDKEHUH XUMHH Ui PELICHHUS BOIPOCOB
PaLMOHAIBHOTO IPUPOAOIOIb30BAHNUS;

AKTHUBHOI'O HENPUATUSA JIEUCTBUHM, IPUHOCAIIMX BpEI OKPYKAIOLICH IPUPOJHOM cpene, yMEHUs
IIPOrHO3UPOBATh HEOJIAroNpUTHBIE 3KOJOIMUYECKHE MOCIEICTBHS MPEeIIPUHUMAEMbIX IEHCTBUNA U
IIPEAOTBpAIATh MX; HAJIMYMS PA3BUTOIO JKOJOTMYECKOIO MBILIUICHHMS], 3KOJIOIMYECKOU KYJIBTYPBI,
OIbITA JIEATENBHOCTH DSKOJOTMYECKONW HAIPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOW W COLMAIBHOM NMPAKTHKE, CIIOCOOHOCTH W YMEHHS AKTHBHO
IPOTUBOCTOATH MJICOJIOTHH XeMOpOoOuH;

7) HEeHHOCTH HAYYHOT'O MO3HAHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHOHN MPAKTUKH, MOHWUMAHHUS CHEIU(PUKA XMUMHUU KaK HAyKW, OCO3HAHHS €€ poJid B
hopMupOBaHUHT

pPalMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUH I€JIOCTHOTO MPEJCTaBICHUS 00 OKpYXKarolleM
MHPE KaK O €AMHCTBE MPUPOJIbl U YEIOBEKA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH
po0JIeM COXpaHEHHUs MPUPOIHOTO PABHOBECHS; YOSIKIEHHOCTH B 0COOOM 3HAYMMOCTH XWUMHH JUIS
COBpPEMEHHOM [MUBWIN3ALNN: B eé
I'YMaHUCTHYECKON HAIIPaBIIEHHOCTH W Ba)XXHOM pOJM B CO3JaHMM HOBOM 0a3bl MaTepHabHOU
KYJIbTYpPbl, PEIICHUU TIJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTHYECKOM, MUIICBOM M HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICYCHUN
YCIOBUI YCHEIIHOTO TpPyAa W JKOJIOTUYECKH KOMGMOPTHOM KU3HU KaXJOro 4jieHa OOIecTBa;
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: NMOHUMAaHUs CYIIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH WCIOJNb30BaTh IOTy4aeMble  3HAHUS I aHAIW3a U
OOBSICHEHHS SIBJICHUN OKPYKAIOIIET0 MHpA M TMPOWCXOASIIUX B HEM W3MECHCHUU, YMEHUS JCNaTh
000CHOBaHHBIE 3aKJIIOUYCHUS Ha OCHOBE HAYYHBIX
(akTOB M HMEIONIUXCS JaHHBIX C MEJIbI0 TOJYyYEHHUS JTOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH
CaMOCTOSITENTFHO HCIIONIb30BaTh XWMUYECKHE 3HAHHS [UIsl pelIeHUss TpodieM B pealbHbBIX
YKU3HECHHBIX CUTYAIUSX; HHTEpPECA K MO3HAHUIO M UCCIIE0BATEIbCKON NESITEIbHOCTH; TOTOBHOCTH U
CIOCOOHOCTH K HEMpPepbhIBHOMY OOpa30BaHHMIO M CaMOOOPAa30BaHMIO, K AKTUBHOMY TMOJIYYEHHUIO
HOBBIX 3HaHUH 1o XUMHUU B COOTBETCTBUU c KU3HECHHBIMU
MOTPEOHOCTSAMHU; HHTEpeca K OCOOCHHOCTSIM TpyAa B pPa3NIUUYHBIX cdepax MpodeccrnoHanbHOMI
JIeSITEILHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble  pe3ylbTaThl  OCBOEHUS  yuyeOHOro mpeamera «XuUMHUS» Ha  YpOBHE
cpeaHero o01ero oopa3oBaHusl BKJIIOYAIOT: 3HaYUMble 11 (DOPMUPOBAHUS

MHUPOBO33pEHHs] 00y4aroIUXCsl MEXIUCHUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHay4YHbIe
MIOHATHS, OTpa)karollne
LEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M crHeuuduky MEeTOIO0B TO3HAHUSA, HCHOIb3YEMbIX
B E€CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, DJHEPIMs, SBJIECHUE, TMPOIECC, CUCTEMA,
Hay4yHbIi (akT, MPUHIUN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEeI0BaHuUE,
HaOIoZIeHWe, M3MEpPeHHe, OKCIEPUMEHT U JIpyTrue); YyHUBEpcalbHble YydeOHble JeicTBUA
(mo3HaBaTenpHBIE, KOMMYHUKAaTHBHBIE, pETYJISTUBHbIE), oOecneuuBammue (HopMHUpPOBaHHE
(byHKIMOHATBHOM IPaMOTHOCTH u
COLMAJIBHOW KOMIIETEHLMH O0y4aroluXcs; CIOCOOHOCTh 00yYaroIuXcs HCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHWS M YHHUBEpCalbHbIC y4yeOHbIe IeHCTBUS B
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MMO3HABATEILHON M COIMAJIbHOW MpakTUKe. MeTampeaMeTHbIe pe3ysbTaThl OTPAXKAIOT OBJIAJICHUE
VHUBEPCATbHBIMU ~ YUCOHBIMU  IMO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH U  PETYJISTHBHBIMHU
JNEUCTBUSIMH.

ITo3HaBaTeJbHBIE YHHMBepcaJbHbIe yueOHbIe JeHCcTBUA
Ba3oBble Jiornyeckue aeicTBHA:

CaMOCTOSITENTLHO (POPMYIIMPOBATh U AKTYAITH3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;
OTIPENEISITh LENN JCSITSILHOCTH, 3a/JaBas MmapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS, COOTHOCHTH
pe3y.HBTaTBI JACATCIIbPHOCTH C IIOCTAaBJICHHBIMHU LICJIIMU, UCIIOJIB30BAaTh HpI/I OCBOCHUHA 3H3HPII>1 HpI/IéMBI
JIOTHYECKOTO MBIIIJIEHHS - BBIJIETIATh
xapaKTeprle HpI/I3HaKI/I HOHSITI/Iﬁ 158 yCTaHaBHI/IBaTB nx B3aUMOCBA3b, HUCIIOJIB30BAThH
COOTBETCTBYIOIIHE MOHATHSA IS OOBSICHEHUS OTACIBbHBIX ()aKTOB U SIBJICHHI; BRIOWPATh OCHOBAHHUS
U KPUTEPUU JJIS KITACCH(PHUKAIIMY BEIIECTB U XMMUYECKUX PEAKLUi; yCTaHABINBATh MIPUYUHHO-
CJICICTBEHHBIC CBSI3M  MEXKIY HM3y4aeMbIMU SIBICHHSIMHU; CTPOHWTH JIOTHYECKHE PaCCYKICHUS
(I/IHI[yKTI/IBHBIe, I[GIIyKTI/IBHBIG, II0 aHaJIor" I/II/I), BBIABJIATDH SaKOHOMepHOCTI/I 148 HpOTI/IBOpe‘-II/ISI B
paccMaTpuBaeMbIX SIBICHHUSX, (DOPMYIHUPOBATh BBIBOABI M 3aKJIIOYCHHS; MPUMEHSATH B IIpOIECcCe
II03HaHUuA, I/ICHOJIL?.yeMI)IC B XUMHUHN CUMBOJIMYCCKHUEC
(3HaKOBBIE) MOJIENH, TIPEOOPA30BBIBATh MOJCIIBHBIE MPEACTABICHUS — XMMHYECKHI 3HAK (CHMBOJ)
JJIEMEHTa, XUMHUYecKas (opMylia, YpPaBHCHHE XWMHUYCCKOW pPEaKIHH — TPU PEIICHHH YYIeOHBIX
MMO3HABATENILHBIX M TMPAKTHUYECKUX 33j]a4, MPUMEHATh HA3BaHHBIC MOJCIIbHBIC MPEICTABICHUS IS
BBISIBJIICHU A xapaKTepme HpI/I3HaKOB H3y‘~Ia€MI)IX BCIICCTB U XUMHNUYCCKHUX peaKHHﬁ.

Ba3oBble uccienoBare/bCKue 1eHCTBUA:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHKSI BEIICCTB M XUMHUECKUX PEaKIuii; GopMyIupoBaTh
Uead M 3aJadyd  MCCIIEIOBAaHUSA,  HUCIOJIb30BaTh  IIOCTABIEHHBIE M CaMOCTOSATEIBHO
chOopMyITMPOBAHHEBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI JJIsi (JOPMHUPOBAHUS
TUIIOTE3bl 1O IPOBEPKE MPABWIBHOCTU BBICKA3bIBAEMBIX CYXJCHUM; BIaJE€Th HaBbIKAMU
CaMOCTOSITEIIBHOTO IJIAHUPOBAHUS u MIPOBEACHUS YYEHHYECKUX
HKCIIEPUMEHTOB, COBEPILEHCTBOBaTh YMEHHUS HAOMIOAATh 3a XOJOM IMPOIECcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro  pe3yabTaT, QopMynupoBaTb OOOOIIEHUST ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yIbTaTOB HCCIIEOBAHUS, COCTaBIAThH OOOCHOBaHHBIA OTYET O MPOAETAHHOU
pabote; TpPHOOpETaTh OMBIT YYCHUYECKOW WCCIIENOBATENbCKOM W TPOEKTHOM JeATEIHHOCTH,
MPOSIBIISITH  CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY TOMCKY METOJOB pEIICHUS
MPAKTUYECKUX 3a71a4, IPUMEHECHUIO PAa3JIMYHBIX METOJOB ITO3HAHUS.

Padora ¢ nndopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MHQOpMalUM (HaydHO-NIOMYJIsIpHAs JUTeparypa
XMMHUYECKOTO COJIEpXKaHMs, CIpaBOYHble IOcoOMs, pecypchl MHTepHeTa), aHaIU3UPOBAThH
MH(OPMALIMIO pa3MyYHBIX BUAOB U (QOpPM TMpEACTAaBICHUS, KPUTUYECKH OLIEHUBaTh €&
JOCTOBEPHOCTh M HENPOTHBOPEUMBOCTH; (OPMYJIMPOBATH 3alpPOCHl M TNPUMEHSATH pPAa3JINYHbIE
METOJIbl MpHU MOHCKE M 0TOope HH(pOpMalKK, HEOOXOAUMOW JUIsl BBINOJIHEHHS Y4E€OHBIX 3ajad
OIpeIeIEHHOTO THIA; MPUOOpPETaTh OMBIT HCMOJNB30BaHUSA  HMH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3JINYHBIX MOUCKOBBIX CHCTEM; CAaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (HOpMY
npeacraBieHus HHQopMauu (cxembl, rpaduku, IuarpamMMbl, TaOJIWIBI, PUCYHKH M JApYTHe);
UCIOJIb30BaTh HAy4yHBIA S3bIK B KauecTBE CpPEJCTBA MpU paboTe ¢ XMMHUYECKON HHpopMarueil:
NPUMEHSATh MEXIpeIMeTHbIE ((pU3NYecKkue U MaTeMaTH4yecKue) 3HaKd U CHUMBOJIBL, (OPMYIIHI,
a00peBHaTyphl, HOMEHKJIATYPY; UCIOJIB30BATh u peoOpa3oBHIBATH 3HaKOBO-
CUMBOJIMYECKHE CpEeACTBA HATJISAAHOCTH.

KoMMyHHKaTHBHBIE YyHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

3aaBaTh BOIPOCHl IO CYIIECTBY OOCYXTaeMOH TeMbl B XOJ€ JAMajora W/HWIN JUCKYCCHH,
BBICKa3bIBaTh  HUJEH, (POPMYIHpPOBaTH CBOM  MPEUIOKEHHUS]  OTHOCUTEIBHO  BBINOJHEHUS
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MPEUIOKEHHON 3a/laud; BBICTYNATh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU TIPU BBHIMOTHECHHH XUMHUYECKOTO
IKCIEPUMEHTa, MPAKTHYECKOH pabOThl MO WCCICIOBAHUIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanmzanuu  y4eOHOTO MPOEKTa W (OPMYIUPOBATH BBIBOABI IO pe3yIbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHHI ITyTEM COTJIAaCOBAHMSI ITO3UIIHIA B X0€ 00CYKICHUSI 1 0OMEHAa MHECHUSIMH
Pery/siTuBHbIE YHHBepPCAJIbHBIE YUeOHbIE JIeiicTBUS

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO JIESATEILHOCTD, ONPEIEIIss
e 1enu W 3aJa4v, KOHTPOJIUPOBATh M MO MEpe HEOOXOIUMOCTH KOPPEKTHPOBATH IMpEIaraeMblii
AIITOPUTM JICWCTBHIA MPU BBIMOJHEHUU YYEOHBIX M MCCIICIOBATENBCKUX 3ajad, BIOMpATh Hanbosee
3¢ heKTHBHBIN croco6 ux
pemieHuss ¢ y4ETOM TIOJNYYCHHsT HOBBIX 3HAHMHA O BEHIECTBAX M XWMHYECKUX PEaKIUsX;
OCYIIECTBISATH CAMOKOHTPOJIb CBOCH JIEATEIILHOCTH HAa OCHOBE CAMOAHANIN3a U CAMOOLICHKH.

INPEJJMETHBIE PE3YJIbTATbI

IIpenmeTHble pe3yabTaThl OCBOEHUS Kypca «Opranudeckas XUMHUs» OTPakaroT: c(HOPMUPOBAHHOCTD
IIPEACTABICHUN O XUMUYECKON COCTABIISIIOLIEN €CTECTBEHHO- HAYYHOW KapTUHBI MUPA, POJIU XUMUU B
[IO3HAaHUM SBJCHUI MNpUpPOAbl, B (OPMUPOBAHUM MBIIUIEHUS M KYJIbTYPbl JIMYHOCTH, €&
(YHKIMOHATHLHON TPaMOTHOCTH, HEOOXOIUMOH JUTSl PEIICHHUS MPAKTHYECKUX 3a/1a4 M YKOJIOTHUECKU
00OCHOBAHHOIO OTHOIIEHUSI K CBOEMY 3[0POBbIO M HPUPOJHON cpene; BIAJEHUE CUCTEMOMU
XUMHMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJATAOUIME MOHSATHUS (XMMHUYECKUN DJIEMEHT,
aToM, OJJIEKTpOHHAas oO0OJOYKa aTroma, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTS,
XUMUYECKast CBSA3b, CTPYKTypHast (opmyna (pa3BEépHyTasi M COKpamiéHHAas), MOJb, MOJISIpHAsI Macca,
MOJISIpHBI 00BEM, YIVIEPOAHBIA CKeleT, (pyHKIHOHAJIbHAS IPYINa, PaguKal, U30MEpHs, U30MEphI,
TOMOJIOTMYECKUN Ppsifi, TOMOJIOTH, YIJIEBOIOPOIBI, KHCIOPOX M Aa30TCOACPIKAIUE COCAUHCHHS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHbIE COEJAMHEHUs); TEOPHUH U 3aKOHbI
(Teopust cTpoeHHUsl opraHuueckux BemiecTB A.M. ByTiepoBa, 3aKOH COXpaHEHHs MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHH; MHPOBO33PEHUECKUE 3HAHUS, JIEXKAIIUE B OCHOBE
MMOHMMAaHUs TPUYUHHOCTU U CHCTEMHOCTH XHMHYECKUX SIBJICHHH, (DaKTOIOrMYecKHe CBEIEHHUS O
CBOWCTBaX, COCTaBe, IOJyYeHHMM U OE€30MacCHOM HCIIOJIb30BAaHUM BAaXXHEUIIMX OpPraHMYECKHX
BEUIECTB B OBITY U MPAKTUUYECKOMN JIEATEIBHOCTH YeJIOBEKa; C(HPOPMHUPOBAHHOCTh YMEHUU BBISBIIATH
XapakTepHble  INPU3HAKW  IOHATHM,  YCTaHABIMBAaTh UX  B3aUMOCBS3b,  HCIOJIB30BaTh
COOTBETCTBYIOIIME IMOHATHS IPH OMNHMCAHWU COCTaBa, CTPOEHMSI U MPEBpAlllEHUN OpraHMYEeCKHX
COeIMHEHUI; c(hOPMUPOBAHHOCTh  YMEHMI MCIOIb30BaTh XUMHYECKYI0  CHUMBOJMKY  JJIS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHOM) (opMysl OpraHMYEeCKHX
BEUIECTB U YPaBHEHUH XUMHYECKHMX PEaKLMH, M3rOTaBIMBATh MOJEIM MOJEKYJ] OPraHWYeCKUX
BELIECTB ISl WUTIOCTPALIMN X XUMHUYECKOIO U MPOCTPAHCTBEHHOI'O CTPOEHUS; CPOPMUPOBAHHOCTD

YMEHMI YCTaHaBIIMBAaTh NPUHAJIEKHOCTD W3YYEHHBIX OPraHMYECKHX BELIECTB M0 HX
COCTaBy M CTPOCHUIO K OIpPEJEIEHHOMY KJacCy/TpyIIe COeUHEHUN (yrneBoaopoapl,

KUCJIOPOJI U a30TCO/IEPKAILle COSJUHEHHS, BBICOKOMOJIEKYJISIPHbIE COEIMHEHMs), JaBaTh UM
Ha3zBaHUs 1O cucremarnmdeckord Homenkiarype (IUPAC), a Taxke NUpWUBOIUTH TpUBHAIBHBIC
HA3BaHUS OTAEIBbHBIX OPraHWYECKMX BEIIECTB (3TWIEH, IPOMWIEH, aleTWIEH, OSTUJIECHIJIMKOIIb,
ruiepuH, ¢GeHon, GopManblerui, aleTanblIeru], MypaBbUHas KHUCJIOTa, YKCYCHas KHCIOTa,
OJIEMHOBasl KHCJIOTa, CTEApPUHOBAs KHCJIOTa, IUIIOKO3a, (DPYKTO3a, Kpaxmal, LEJUIHI03a, INIMLUH);
c(OPMUPOBAHHOCTh YMEHMS ONpPENENATh BHJBI XUMHUYECKOM CBS3M B OPraHUYECKUX COEAMHEHHSIX
(onuHapHBIE M KpaTHbIE); CHOPMUPOBAHHOCTh YMEHHUS NMPUMEHSTH MOJIOKEHUS TEOPUU CTPOEHUS
oprannueckux BemniectB A.M. BytiepoBa 1 00bsSCHEHHsS 3aBUCUMOCTH CBOMCTB BELIECTB OT HX
cocTaBa U CTPOEHMs; 3aKOH COXPaHEHUs Macchl BellecTB; C(HOPMUPOBAHHOCTh YMEHUH
XapaKTepu30BaTh COCTaB, CTPOEHHE, ¢buznyeckue u
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XUMHYCCKHE CBOMCTBA THITMYHBIX TNPEIACTABUTENCH pa3IMYHBIX KJIACCOB OPTaHWYECKUX BEIICCTB
(MeraH, 3TaH, 3TWJICH, IPOIWIICH, alleTuiieH, Oyraauen-1,3, meTunOyraauen- 1,3, 6eH301, METaHON,
3TaHOJ, STHICHIJIMKOJb, TJIMLIEPHH, (DEHOJN, aleTaableruj, MypaBbHHAas M YKCYCHAas KHCJIOTHI,
TIII0KO03a, Kpaxmall, [EeJUTI0I03a, aMIHOYKCYCHAsT KHCIIOTa), WLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b
MEXTY HUMU ypaBHEHUSMHU
COOTBETCTBYIOIIUX  XUMHUYECKMX PEAKIU ¢  HCIOJIb30BAaHUEM  CTPYKTYPHBIX  (popmy;
c(OPMHUPOBAHHOCTh YMEHHsI XapaKTEPH30BaTh HCTOYHHKH YIJICBOJOPOJHOIO CHIPbS (HE(PTH,
MPUPOAHBIN Ta3, yroib), CIOCOOBI WX MEPEpadOTKM M MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadboTkH; CHOPMHUPOBAHHOCTh YMEHHHA MPOBOAMTH BBIYHCICHUS 110 XUMHUYCCKHUM YpPaBHCHHSIM
(Macchl, 00bEMa, KOTMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH 0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIICCTB MM MPOIYKTOB PEAKIIMK); CPOPMUPOBAHHOCTH
YMEHHH BJIQJIETh CUCTEMOW 3HAHWH 00 OCHOBHBIX METOJAX HAYYHOTO IMO3HAHUS, UCIOJB3YEMBIX B
XUMHH TIPH U3y4ECHUHU BEHICCTB M XMMHUYCCKUX SABJICHHUH (HAOJIOJCHHE, H3MEPECHUE, SKCIIEPUMEHT,
MOJICTTUPOBAHUE), HUCIOIb30BaTh CUCTEMHBIE XWMUYCCKUE 3HAHUS ISl TMPUHSATUS PEIICHUHA B
KOHKPETHBIX JKU3HCHHBIX CHUTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH W HUX IPHUMCHCHHEM;
cOpPMUPOBAHHOCTh yYMEHUW COONIOJATh TpaBHJA TOJB30BAHUS XUMHYECKOH TMOCYIOH U
71a00paTOPHBIM 00OPYIOBaHMEM, a TaKXKe MpaBuia OOpalieHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIMSIMA TI0  BBITIOJTHEHUIO  JTA0OPATOPHBIX XWMHYECKHX OIBITOB; C(HOPMHUPOBAHHOCTH

YMEHHH IUTAHUPOBAaTh M BBIMOJIHATG  XMMHUYECKHUH SKCIEPUMEHT (TIpeBpalleHUs
OpPTaHHYECKUX BEILIECTB npu HarpeBaHuy, MOJTyYeHUE
ATHJICHA M W3YYCHHE €r0 CBOWMCTB, KAUECTBCHHBIC PEAKIMM OPraHUYECKHX BEUICCTB, JCHATYPALUs
OCITKOB TIpH HArpeBaHWM, IIBETHBIC PEAKIMH OCJIKOB) B COOTBETCTBUU C TPaBHIAMHU TEXHUKU
0€30MacHOCTH NPH OOpAIICHUU C BEIIECTBAMH W J1a0OpaTOPHBIM OOOPYIAOBaHUEM, IPEICTABISAThH
PE3yNIbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B (DOpPME 3aIUCH YPABHCHHI COOTBETCTBYIOIIMX PEAKIIHIA
1 (GOPMYJIMPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB; CHOPMUPOBAHHOCTh YMCHUMN

KPUTHYECKH  aHAJIM3UPOBATh XUMHUYECCKYI0 HMHQPOpPMAIMIO, TOIYYaeMyl0 U3 Pa3HbBIX
HCTOYHUKOB (CpelcTBa MaccoBod nHpopmanuu, MHTepHET U Apyrux); CPOpPMUPOBAHHOCTh YMECHHI
COOJTFO/IaTh MPaBHUIIA SKOJIOTHYECKH IEIECO00Pa3HOTO MOBEACHMS B OBITY U TPYIOBOU NEATEIHHOCTH
B IIETISIX COXPAHEHUSI CBOETO 3[I0OPOBBS U OKPYXKAIOUIEH MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTH
BO3JICHCTBUSI HA JKUBBIC OPTaHU3MBI OIPEACIEHHBIX OPraHMYeCKUX BEIIECTB, MOHUMAS CMBICI
nokazatens [1JIK, mosicHATh Ha MpuUMepax CcrocoObl YMEHbBIIIEHUSI U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUSI HA OPTraHMW3M 4YeJOBEKa; I OOYYAIOIIMXCSA C OTPAHHMYECHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbSI: YMEHUE MPUMEHSITh 3HAHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHHUW; JUIS CJCMBIX W CIA0OBHIANIMX OOYUYAIOMIUXCS: YMEHHE HCII0JIb30BaTh
penbedHo ToueuHyto cuctemy obo3HaueHuid JI. bpaitnst mist 3anucu XuMu4eckux (GopMyIL.
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KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

10 kmace
Ne Ha3zsanue Kon DJIEMEHTBI COJICPKAHUS Tun Bun YV ]I (nesarensHOCTh yuantuxcs Ha | [lata mo | laTta mo
YPOK paszena. nyec ypoKa | KOHTpOJI YpOKe) wiany | ¢akry
a Tema ypoka. | TBO '
qaco
B
Pa3gen 1 Teopernyeckue 0CHOBBI OpraHn4eckoil xumun (34)
IIpenmer IIpenmver oprannyeckoi XuMuu: €€ BOSHUKHOBEHHUE, O6memero | Texkymuid | PackppiBaTh CMBICT H3y4aeMBbIX TOHATUN
OpTaHUYECKOH pa3BUTHE U 3HAYCHHUE B ITOJTyYCHUH HOBBIX BEIIECTB U JIOJIOTHYEC (BBIABIATH WX XapaKTepPHBIC IIPU3IHAKH),
1 [|xammm, eé 1 |Marepuaos. Teopus CTpOCHUS OPTaHMYECKUX KOH yCTaHaBJIMBATh X B3aNMOCBS3b. .
BO3HUKHOBEHHE, coenmHeHN A.M. BytnepoBa, e€ oCHOBHBIE HaIpaBJIcH [TpuMeHATH OJIOKESHUS TEOPUN CTPOCHUS
pa3BuTHE U nonoxeHus. CTpyKTypHBIE (OPMYITBI OPTaHIYECKUX HOCTHU oprannveckux Bemiects A. M. Bytieposa
3HAYCHHE BeriecTB. ['oMomorus, n3oMepust. XuMudecKast CBS3b B JI71s1 OOBSICHEHHS 3aBUCUMOCTH CBOMCTB
Teopust CTpOEHUS OpPTraHMYECKUX COSNUHECHUIX: KpaTHBIC O6uiemero |Tekyiuuii | BEIIECTB OT UX COCTAaBA M CTPOEHUS.
OPraHuYECKUX CBsI3U, O- U T-CBs3H. [IpeicTaBieHne 0 KIIaCCU(PUKAIINN | TOOTHYEC Hcnonp30BaTh XUMUUECKYIO CUMBOJIUKY
5 coequHeHui A. M. 1 OpraHuveckux BeriecTB. HomeHkaTypa opraHuueckux  |koit JUTSI COCTaBJICHUS MOJICKYJISIPHBIX U )
Bytneposa, eé COEJIMHEHHH (cucTeMaTndeckast) ¥ TPUBHAJIbHBIE HamnpaBlieH CTPYKTYPHBIX (pa3BEPHYTOMH, Heal
OCHOBHBIE Ha3BaHMS BAKHEHIINX IPEICTaBUTEIICH KIIACCOB HOCTH COKpauéHHOI) GopMyJT OpraHMYEeCcKuX
TTOJIOYKEHUS OpraHMYECKUX BEIIECTB. JKCINEPUMEHTAIbHbIE BemecTB. OnpeaensiTh BUABl XUMUUYECKOM
IIpexcrasnenye o MeTObI U3yYeHHsI BelleCTB U X NMpeBpanIeHuii: Otxpeitus |Texymuii | CBI3H (omuHapHbIe, KpaTHbIC) B
KJIaccupuKanuu JleMoHCTpanuu: -O3HAKOMIICHHE C 0Opa3aMu HOBOTO OpraHMYeCKUX COeTMHEHMIX. PackpeiBaTh
OPTaHMYECKUX OpPTaHMYECKHX BEIIECTB M MaTepHalaMi Ha UX OCHOBE; -  |3HgaHus POJb OPTaHUIECKON XUMHUH B TIPUPOJE,
BEIIECTB. OTIBITHI IO MTPEBPAIICHIIO OPTaHIMYECKUX BEIIECTB IPU XapaKTepU30BaTh e¢ 3HAUCHHE B )KU3HU
3 HomenknaTypa 1 HarpeBaHuH (IUIaBIICHHE, OOYTIIMBAaHUE H 9eNI0BeKa, MILTFOCTPHPOBATh CBSI3b C 3
(cucremaTuyeckast) ropenue).JJabopaTopHBIE OMBITHL: -MOJICITUPOBAHHE IpyruMu Haykamu. HaGmronaTs u HEa.
U TPUBUAJIbHBIE MOJIEKYJI OPraHNnYCCKUX BEIIECTB OIMUCBIBATH AEMOHCTPAITMOHHBIC OIIBITHI;
Ha3BaHUA TMPOBOAWTH U ONMMCHIBATH na6opaTopHLIe
OpTraHMYeCKUX OIIBITBI U TPAKTUYCCKUE pa60TI>I
BEIIIECTB
Paznen 2 YraeBoaopoas! (134)
AJKaHbBI: COCTaB U AJKaHBI: COCTaB U CTPOEHHUE, Otkpeitus |Tekymuid |PackpbiBaTh CMBICT H3y4aeMBbIX OHATUN
4 |cTpoeHHe, § 1 mMonovmqecxm?I psn. MetaH u 5TaH — HOBOT'O (BBISIBJISITD UX XapaKTepHbIC MPU3HAKH), dten.
TOMOJIOTHYECKU I MIPOCTEUIIIHE TIPEACTABUTENN aTKAaHOB: 3HAHUS YCTaHaBJIMBATh UX B3aUMOCBSI3b,
psn COCTaB, XMMHUYECKOE CTPOCHHE, (PU3NUECKHE U WCTIOJIb30BaTh COOTBETCTBYIOIINE TTOHSTHS
Meran u 3TaH — XUMHYECKHE CBOKCTBA (PEaKLUK 3aMEILEHHS 1 Otkpeitus |Tekymmuid |IpH OMMCAHUK COCTaBa, CTPOCHHS U
5 pocTenIme 1 TOpEHUs ), HaX0XKJECHHE B TIPUPOJIE, ITOTyUEHHE U HOBOTI'O MIpEeBpANEHUN OpPraHUIECKIX Swen
MIPEICTaBUTEIH MIPUMEHEHNE 3HAHUS coenuHeHUH. Vcmomp30BaTh XUMUYECKYIO :
aJIKAHOB CHUMBOJIUKY ISl COCTABJICHUS
6 AJIKEHBI: COCTaB U 1 AJKEHBI: COCTaB M CTPOCHHUE, Otkpeitus |Tekymmii | MOJICKYISPHBIX U CTPYKTYPHBIX 6
CTpOEHHE, CBOWCTBA TOMOJIOTUYECKHH psifl. DTUIIEH —IPOCTEHIINH HOBOI'O (pa3BEpHYTOA, COKAIIEHHOIT) opMmy HeA.
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MPEJCTaBUTEIb AJTKEHOB: 3HAHUS
Otunen u COCTaB, XUMUYECKOE CTPOEHHE, Otkpeitus |Texymuii
MIPOIUJIEH — (busnUecKre U XUMUYCCKUE CBOWCTBA HOBOT'O
7 |mpocteiimiue (peaxkuuu ruApUPOBAHHS, 3HaHUA
MIpeICTaBUTENH TaJIOr€HUPOBAHMS, THAPATALIMU, OKUCIICHUS U
aJIKCHOB MIOJIMMEPH3AINN) HaXOKACHHE B IPUPOJIE,
HpaKTquCKa;{ MMOJIYYCHHE U IPUMCHCHHUEC. AnKagueHBI: 6yTaZ[I/I€H' OTKpI)ITI/IH TeKyIIII/Iﬁ
paGora Ne 1. 1,3 u metunOyTaaueH-1,3, Xxummaeckoe HOBOT'O
8 ((HOqueHI/Ie CTPOCHHUE, pC€aKI U ITOJINMEPU3aANH, 3HAHUA
STHICHA 1 pUMeHeHHe (U1 CHHTE3a
U3yYeHHE €ro MIPUPOJHOTO U CUHTETUYECKOIO
CBOICTBY Kay4dyKa ¥ Pe3HHBI).
AJIKaHCHBL. AJIKUHBI: COCTaB U OCO6eHHvOCTI/I Orkpsrrust | Texymmit
Byranmen-1,3 u CTPOEHUS], TOMOJIOTHUECKHHA PSIL. HOBOT'O
9 METWIOyTa ueH- ALCTHIICH — IIPOCTCHIIIHH 3HAHMSA
1,3. Momydenne MPEJICTaBUTENDb aJJKUHOB: COCTaB,
CHHTETHYECKOTO XUMHUYECKOE CTPOCHHE, (PU3NIECKUE U
KAy4yKa U PE3HHBI XIMHYECKIE CBOWCTBA (peaKInu
AJTKHHBI: COCTaB H THAPUPOBAHNA, TAJIOTCHUPOBAHNL, Otkpeitus |Texymuii
0COBEHHOCTH THIIPATAIH TOPEHNUS ), HAXOKICHUE HOBOTO
CTpOeHHS, B IIPUPOJE, OIyYEHUE U IPUMEHEHUE AHALS
10 TOMOJIOTUYECKUI
psan. Auetuines —
MpOCTEH NI
[IpeICTaBUTEND
AIIKHHOB
Brruucnenus 1o Oo6mewmero | Texyrmit
YPaBHEHHIO JIOJIOTHYEC
11 |xumuueckoit KOH
peakuuu HanpaBJieH
HOCTH
ApeHbl: 6eH30J1 1 ApeHbl: 6€H30J1 U TOIYOJI, COCTaB, Otkpeitus | Texymuit
1o |Tomyor. XUMHUYECKOE CTPOSHUE MOJIEKYII, HOBOT'O
TOKCHUYHOCTD (u3nyeckre U XUMUYECKUE CBOMCTBA 3HAHUS
apeHoB (peakuuu raJloTeHUPOBAHUS U
I'eneTnueckas HUTPOBaHU), MOJTyICHUE Oo6memero | Texymuit
CBSI3b Y ipuMeHeHune. Biusane 6eH3ona JIOJIOTHYEC
13 |YroeBosioponos, Ha OpraHu3M 4ejioBeka. [ eHeTnyeckas KOM
MIpHHAUICKAIHUX K CBA3b YIJICBOAOPOAOB HampaBJIeH
Ppa3IUYHbIM HOCTH
KJ1accaM
14 [MIpupoaHsie [Tpuponusii ra3. [TonyTHbIe HEQTAHBIE OtxkpeiTus |Texymmii
HCTOYHHMKH ra3sl. HedTh 11 €€ mponcxoxxaeHue. HOBOT'O

OpPraHUYECKUX BEIIECTB. Y CTAHABIMBATH
MPHUHAIC)KHOCTh BEIIECTB K
OTpeJIeIECHHOMY KJIacCy yIieBOJIOPOIOB
MO COCTaBy U

CTPOCHUIO, Ha3bIBATh UX I10
CHUCTEMaTHYECKOH HOMEHKIIATYPE;
TIPUBOJINTH TPUBHAJIHHEIC HA3BAHUS
OTIENBHBIX MPEICTaBUTEIEH
yraeBogoponoB. OnpenesnsTs BUIBI
XAMUYECKOH CBSI3H

B MOJICKYJIaX YTIIEBOJOPOIOB;
XapaKTepU30BaTh 3aBUCHMOCTb
PEaKIMOHHOM CITOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPaTHOCTH
KOBAJICHTHOH CBS3H. XapaKTepU30BaTh
COCTaB, CTPOEHUE, IPUMEHEHHE,
(du3nYecKre U XMMUICCKHUE CBOUCTRA,
BaKHEHIIIHE

CroCOOBI IOTYYECHHUS THITMIHBIX
TIpeJCTaBUTEINCH pa3IMIHBIX KIAaCCOB
YTICBOIOPOAOB (METaHa, 3TaHa, dTHIICHA,
arneTwieHa, OyragueHa -1,3, 6ersomna,
TOJIyoJia). BBISBIATH TEHETHYECKYIO CBSI3b
MEX]y YTIeBOJIOPOAaMHU U TIOATBEPKIATh
€€ HaJInuie ypaBHCHUSIMU
COOTBETCTBYIOIIHUX XUMHUECKUX PEAKIIUI

C UCTIOJIB30BAaHUEM CTPYKTYPHBIX GOpMYII.

XapaxkTepu30BaTh HCTOYHUKU
YTICBOIOPOIHOTO CHIPBS (HEPTH,
MIPUPOIHEIH Ta3, YTrolb), CIOCOOBI MX
nepepabOTKH M IPAKTHIECKOE
MPUMEHEHHNE MTOTy4aeMbIX IPOIYKTOB.
Hcnonp30BaTh ecTECTBEHHO-HAYYHBIC
METO/Ibl TIO3HAHUS — IIPOBEICHUE,
HaOJII0/ICHUE U ONMCAHNE XUMHUUYECKOTO
9KCTIepUMeHTa (JTabOpaTOPHBIE OIBITHI U
npakTudeckue pabotsl). CienoBaTh
IpaBuIaM O6e30macHoi

paboTsl B 1aboparopuu

MIPU UCTIOJIb30BAHUH XUMHYECKOH MOCYIbI
1 000pyZOBaHus, a TAKXKe

IpaBHJIaM OOpAaIleHNs ¢ BEIECTBAaMHU B
COOTBETCTBUH C HHCTPYKIUIMHU

THen.

8uen.

9uen.

10uen.

11Henm.

12uen.

13uen.

14uen.
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yIJIE€BOAOPOAOB: Cnoco0sbI niepepaboTku HeTH: 3HAHUS BBITIOJTHEHHS JJAOOPATOPHBIX ONBITOB U
IPUPOJHBIH ra3 u NEepPEeroHKa, KPEeKUHT (TepMUYecKuii, NPaKTHYECKUX paboT MO MOJYYESHHUIO U
MOy THBIE Katanutuueckuil). I[IpoaykTel U3YyYEHHIO OPTraHUYEeCKUX BEIIECTB.
HedTsHbBIE ra3bl, nepepabOTKH HEPTH, UX IPUMEHEHNE IIpencraBnsATh pe3ynbTaThl 3KCIIEPUMEHTA
He(Th ¥ IPOTYKTHI B TIPOMBIIIIEHHOCTU U B OBITY. B (hopMe 3anKcH ypaBHEHHUH

e€ mepepaboTKH KamenHbl1i1 yrosib 1 IpoyKTHI €70 COOTBETCTBYIOILUX PEAKLUN

IMpuponausie nepepadoTKu. JKcNepUMeHTATbHbIe METOBI Otkpoitus |Tekyinuidi |4 AENaTh BEIBOJABI HA HX OCHOBE.
HNCTOYHHKH H3y4YeHHs BELIeCTB HOBOTO ITpoBOIUTE BEIYUCIIEHHS IS
YIIIEBOIOPO/IOB: U X NpeBpalleHuii: JleMOHCTpauy: -KOJUICKIINH 3HAHUA OTIpeNIeIeHUs] MOJIEKYIIIPHOH (POPMYIIBI

15 TIPUPOIHBIH Ta3 U «HedTs» 1 «YTONBY; -BUnE0dparMeHT «Bynkann3amnus OpPTaHUYECKOTO BEIICCTBA, |Sme
TIOTTyTHEIE pe3unb. JlabopaTopHBIE ONBITHL: -Ka4eCTBEHHOE 10 YPaBHEHHIO XUMUYECKOH peaknn A
He(TSIHBIC Ta3Hl, oIpefieTIeHUe yriiepoja CaMoCTOSITEeNbHO MIIAHUPOBATh U
HEDTH ¥ MPOIAYKTHI U BOJIOPOZIa B OPTaHUYECKUX BEIECTBAX; ~-03HAKOMJICHHE OCYIIECTBIIATH CBOIO TO3HABATEILHYIO
e€ nepepaboTKU ¢ obpa3namH IacTMacc, KayuyykoB U PE3HHBI; - JIESITeNIbHOCTD; IPUHUMATh aKTUBHOE
KOHTpOJ’IbHaH MOACJIMPOBAHUE MOJICKYJT YTJIEBOJOPOJI0B U yPOK TeKy]_qu/'I y4uacTue B prHHOBOﬁ y‘ICGHOﬁ
pa60Ta Ne 1l mo rajioreHonpou3BoAHbIX. [IpakTnyeckue pa6OTbIZ Ne 1. pa3BHBaIO JESATCIbHOCTU
pasaeny ITonmy4enue sTUICHA U N3yYCHUE €TO CBOWCTB. IIIETO0

16 | «YrneBomopoms» PacuérHple 3amaun: -onpeaesieHIe MOJICKYIIIPHOM KOHTPOJI 16He.

(hOpMyITBI OPraHUIECKOTO BEIIECTBA IO MACCOBBIM
JTOTISIM aTOMOB XUMHIYECKUX 3JIEMEHTOB; PacUYETHI 10
YpaBHEHHIO XUMHUYECKOH PEaKInu
Paznea 3 Kuciaopoaocoaepskamue oprannyeckue coequHenus (134)
[IpenenbHble IIpenenpHble OTHOATOMHBIE CIIUPTHI: Otkpeitus |Tekymuid |PackppIBaTh CMBICT U3y4aeMbIX OHATUN
OJTHOATOMHBIC METaHOJII ¥ 3TAHOJI, XUMHIUYECKOE HOBOTO (BBIABIIATH UX XapaKTepPHBIC MPU3HAKH),

17 |cnmpThl: METaHON U cTpoeHHe, (GU3NUCSCKIE U XUMIIECKHE 3HaHUA yCTaHABJIMBATh UX B3aUMOCBS3b, 17nem.
3TaHOIL. CBOMCTBA (PEaKINU C aKTUBHBIMHU HCTIONB30BaTh COOTBETCTBYIOIINE MTOHITHS
BogopoaHas cBs3b MeTaJulaMH, TaJIOT€HOBOIOPOIaMH, IIPU ONIMCAHUU COCTaBa, CTPOSHHS U
MHOroaTroMHbIE ropeHue), npuMeHeHue. Bogopoanas Otkpeitus |Tekymuii |IPEBPAIEHUI OPraHUYECKUX

1g |cmmpTEL cBs3b. Du3nonornueckoe AeUCTBIE HOBOTO coequHeHuH. Mcronp30BaTh XUMHUYECKYIO 18He
STUJICHTJIUKOJIb U METaHOJIa ¥ ATAHOJIa Ha OPTaHU3M 3HAHUS CHMBOJIUKY JJISI COCTAaBICHHUS
TIIUIEpUH 9eJIoBeKa. MHOI0aTOMHBIE CIIUPTHI: STHIICHITIUKOIb 1 MOJIEKYJISIPHBIX U CTPYKTYPHBIX
DeHO: CTPOCHHE TIIUIEPUH, XUMAYECKOE CTPOCHHE, (PU3UIECKUE H Otkpeitus |Texymmii | (Pa3BEPHYTOH, COKPAIIEHHOH) hopmyst
MOJIEKYIIBI, XIUMHYECKIE CBOWCTBA (B3aUMOJICHCTBHE CO HOBOT'O OpPTaHHUYECKHX BEIIECTB. Y CTAHABIMBATH
(unIeckue u HIeTOYHBIMH METaJIaMU, Ka4eCTBEHHAs PeaKLus 3HAHUS MPHUHAATIEKHOCTh BELECTB K
XMMHUYECKHE Ha MHOTOATOMHBIE CIIUPTHI). DU3HONOTHYECKOE OIPENIENIEHHOMY KJIACcCy 10 COCTaBYy U

19 |cBoiicTBa, JieficTBUe Ha opraHusM uenoseka. [Ipumenenue CTPOEHUIO, HA3bIBATh UX IO 19nen.
HpUMEHEHHE riuuepuHa u stunenraukoins. ®enon. Ctpoenue CUCTEMATHUYECKON HOMEHKIIATYPE;

MOJIEKYJIBI, (PU3NIECKHE U XMMUYECKHE CBOIICTBA MIPUBOJNTH TPUBHAJIbHbBIC HA3BAHUS

(dhenona. TokcnaHOCTH (heHoa, ero GU3NOIOTHIECKOE OTIEBHBIX MPEACTABUTEICH

JIeFiCTBHE Ha OpraHu3M 4eJioBeka. [Ipumenenne ¢eHoma KHCJIOPOICOIEPIKAIINX COSAMHEHHH.
ATNbIeTUIbL: Anpaerupl: GopManbIaeTu | Otkpeitus |Tekymuii | XapakTepu3oBaTh COCTaB, CTPOEHHUE,

20 |dopmanbuerun u areTaibIeTua, XHMHUIECKOe CTPOCHNE, HOBOTO HMPUMEHEHHUE, (PU3NUECKHE U 20Hen.
areTaIbIeTul. (hu3nvecKkre M XUMUYIECKHE CBOWCTBA 3HAHUS XMMUYECKHE CBOMCTBA, BaXKHEHIIINE
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AneroH (peaxumu OKMCIICHUS U BOCCTAHOBJICHMUS,
OIHOOCHOBHBIE Ka4eCTBCHHBIC PCAKIINH), TOTYYCHHUE U Otkpeitus | Texymuit
npenenbHbIe npumeHeHne. OTHOOCHOBHBIE MTPEEIbHBIE HOBOTO
21 KapOOHOBBIC KapOOHOBBIC KUCIIOTHI: YKCYCHAsI 3HAHUS
KHCJIOTBI: KUCJIOTa, XHMHYECKOE CTPOCHUE,
MypaBbUHAs U (m3nveckre M XMMAYECKHE CBOUCTBA
YKCYCHasI (obmme cBoiicTBa KUCIIOT, peaKIusl
IIpaxkTuyeckas sTepuduKanmm), NOTyYEeHHE U OtkpeiTus |Texymmit
pa60Ta No 2. IPUMECHECHHE. CTCapI/IHOBaﬂ M OJICMHOBAas HOBOTO
22 |«CpoiicTBa KHCJIOTBI KaK IIPEACTAaBUTCIIN BBICIIUX 3HAHUA
pacTtBOpa YKCyCHOfI Kap6OHOBbIX KHUCJIOT. MBlIa KaK coJn
KHCJIOTBI» BBICIINX KapOOHOBBIX KUCIIOT, UX
CreapuHOBas U Motoree nerictBre. CioxHbIe 3()UPHI KaK MPOU3BOHbIC OrtkpbiTust | Texymmii
OIIEMHOBAS KapOOHOBBIX KucIOT. ['maponus3 HOBOTO
KHCIIOTHI, KaK CJIOXKHBIX 3(UpOB. JKUPHI KaK MPOU3BOJHBIC NIMUEPHHA |3panms
23 |mpexncraurenu Y BBICHIMX KapOOHOBBIX KUCIOT. [ MAPOIIN3 KUPOB
BBICIITHX
KapOOHOBBIX
KHUCJIOT
Mbuia kak conu OtkperTus |Texymmit
BBICIITHX HOBOTO
24  |kapOOHOBBIX 3HAHUSA
KHCJIOT, UX
MOJOIIee JISHCTBHE
Crnoxnble 3(hupb Otkpeitus | Texymuit
KaK IIPOU3BOTHBIC HOBOTO
25 |xapOOHOBBIX 3HaHUA
kucaotT. ['maponms
CJIOKHBIX 3(HUpOB
JKupsl: runponus, Otkpeitus | Texymuit
op |IPMMeHeHHE, HOBOTO
O6uonoruueckas 3HAHUS
POJIb KUPOB
VrneBoapl: cocTas, YrieBopl: cocTaB, KiIacCUpUKaIUs Otkpeitus | Texymuit
KIaccu(uKaIus. yIJIEeBOJOB (MOHO-, TH- U HOBOTO
27 Baxneiinue nonncafapnvﬂm). I'moxo3a — 3HAHUA
MPE/ICTABUTEIIH: npocTelInii MOHOCaXapuuI:
TJIIOKO03a, 0COOEHHOCTH CTPOSHHUSI MOJIEKYJIbI,
¢$pyKTo3a, caxaposa (u3nyecKre 1 XUMHYECKHE CBOWCTBA
Kpaxman n TIIIOKO3BI (B3aMOJICHCTBHE Otkpbitus | Texyrmii
og |HemON03a KaK ¢ runpokcunom menu(Il), oxucnenue HOBOTO
HOPHUPOIHBIE aMMHAYHBIM PaCTBOPOM OKCHJIA 3HAHHA
IOJIMMEPBI cepebpa(l), BoccTaHOBICHHUE, OPOKECHUE

CHOCOOBI MOTYYSHHSI THIHYHBIX
Npe/ICTaBUTENICH Pa3IMYHBIX KJIaCCOB
KHCJIOPOACOIEPIKAIINX COETUHEHUI
(MeraHoOI1a, STaHONA, TIIHLEPUHA,
¢deHona, popmanbaerua,
alleTaNbAeTu1a, YKCYCHOW KHCIIOTHI,
TJIFOKO3BI, Caxapo3bl, Kpaxmania,
LEJUTIONO3BI); BBIABIIATH TEHETHIECKYIO
CBSA3b MEXY HUMH H IOATBEPXKIATH e
HaJIM4Ue ypaBHEHUSAMH
COOTBETCTBYIOIIMX XUMHIECKHX PEaKInii
C MCIOJIb30BaHUEM

CTPYKTYPHBIX (DOPMYIL.

OnuchIBaTh COCTaB, XUMUYECKOE
CTpOEHHE U IPUMEHECHHUE KHUPOB,
XapaKkTepu30BaTh UX 3HAYCHUE

JUIS )KU3HEJICITEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTh BO3ICHCTBHUS
Ha JKUBBIC OPIaHH3MBI ONPEIEICHHBIX
OpraHMYECKUX BEIIECTB, HOSACHATH HA
HpHMepax Croco0bl YMEHBIICHUS 1
NPEIOTBPALICHHS HX BPEIHOTO
BO3JICHCTBYSI HA OPTaHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TIO3HAHUSI — IPOBEJCHUE,
HaOJII0/ICHUE U OIMCAHNE XMMHUYECKOTO
9KCTIepUMeHTa (J1abopaTOpHbIE OIBITHI U
mpakTryeckue padbotsl). CienoBaTh
npaBuiIaM 0e30NacHoM

paboThI B 1aboparopuu

HPH UCIOTB30BAHUU XUMHUYECKOH OCYIBI
1 000pyJOBaHUS, a TAKXKE

npaBmiIaM 0OpalIeHHs ¢ BELIECTBAMU B
COOTBETCTBUH C HHCTPYKIHIMHU
BBITIOJTHEHHSI JJAOOPATOPHBIX OMBITOB U
MpPaKTHYECKUX paboT MO MOJYYESHHIO

Y M3YYSHHIO OPTaHUYECKUX BELIECTB.
[peacTaBsITh pe3yJIbTaThl IKCIIEPUMEHTA
B (hopme 3ammcu ypaBHEHUI
COOTBETCTBYIOILUX PEAKLUN

U JIeaTh BBIBOJIBI HA MX OCHOBE.
[TpoBOAMTH BHIYUCICHHS

JUISL OTIPEJICIICHNST MOJICKYJIAPHOM

21uen.

22Hen.

23uen.

24uen.

25uen.

26He.

27Hen.

28uen.
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KouTponbHast TIIIOKO3bI), HAXO0K/ICHHE B IPUPOJIE, VYpoxk Tematuuec | popMyIbl OpraHMYECKOro BeIecTBa, Mo
paboraNe 2 1o NPUMEHEHHUE TIII0KO03bI, OMOJIOrHYecKast pa3BUBal0 |KHUH YPaBHEHHUIO XUMUYECKON PEaKIIu.
pazzeny POJIb B XKU3HEAEATEIbHOCTU OPraHU3Ma hiero Texymmiit | CaMOCTOSATENBHO IUNIAHUPOBATH U
«Kucnopoaconepx yenoBeka. @orocunres. PpyKTo3a Kak KOHTPOJIA OCYLIECTBJIATH CBOIO II03HABATEIILHYIO
anue nu3oMep rimoko3sl. Caxaposa — NpeCTaBUTENb JIEATENIbHOCTD; IPUHUMATh AKTUBHOE
OpraHu4ecKue JUcaxapuioB, THIPOJIU3 Caxaposbl, ydJacTue B TPYNIIOBOI yueOHOM
COETMHEHUS» HaXO0X/I€HHUE B IPUPOJIE U IPUMEHEHHUE. JIeATENbHOCTH
Kpaxmai u nemitonosa Kak IpupoHble
MIOJIMMEPBI: CTPOEHHE Kpaxmalia u
[EJUTIONIO03BI, (PU3NIECKUE U XIMUIECKIe
CBOMCTBA KpaxmMaia (THAPOIIH3,
29 | |KauecTBeHHas peakuus ¢ Hoaom). 29me.
JKCclepuMeHTAIbHbIE MeTObl H3y4eHHUs BeleCcTB 1
HX NpeBpallennii: JlabopaTopHbIe ONBITHL: -TOpPEHUE
CIIUPTOB; -B3aUMOJCHCTBUE INIULEPUHA C THIPOKCUIOM
menu(Il); -kauecTBEHHBIE PeaKIUK ATBIETHIOB
(okucIeHNEe aMMHaYHBIM PacTBOPOM OKCHJIa cepedpa u
runpokcunom mean(1l)); -B3anmozeticTBie kpaxmana ¢
fiogom. IIpakTrraeckue padotsr: Ne 2. CBoticTBa
pacTBopa YKCyCHOM KUCIIOTHI. PacuérHble 3anauu: -
oTIpeNieNIeHHue MOJICKYIISIPHOH (POPMYITBI OPraHNIECKOTO
BEIIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB XUMHUUECKUX
3JIEMEHTOB U 110 Macce (00beMy) MPOIYKTOB CTOPaHUS; -
pacy€Thl 110 YpaBHEHUIO XUMHUYECKON peakluu
Pasnen 4 A3oTocoaep:kaniue opraHuueckue coequHenus (34)
AMUHBL AMUHBI: METUIAMUH — IPOCTEHIITIIA OtkperTus |Texymmii | PackpriBaTh CMBICT H3y4aeMBbIX TOHATHH
30 |meTwnamuH U 1 |mpencraBUTENh aMHHOB: COCTAB, HOBOT'O (BBISIBIISITH UX XapaKTepHbIC 30unen.
AHWIMH XUMHYECKOE CTPOeHHUE, (PU3MYECKUE 1 3HAHUS MIPU3HAKHN), YCTAHABINBATH UX
AMUHOKHUCIIOTBI XUMUYECKHE CBONCTBA (PEaKIUu C KUCIOTaAMH U Otkpbitus | Tekyiuii | B3aMMOCBS3b, HCIIOJIb30BATh
Kak aM()OTepHBIE TOPEHUs), HaX0XKICHNE B IIPUPOAE. AMUHOKUCIIOTHI KaK  |HOBOTO COOTBETCTBYIOIINE MOHIATHS IIPU
OpraHu4ecKue amM(OTEpHBIE OPraHUYECKUE COEIMHEHNS. 3HAHUS OIIMCAHUU COCTABA, CTPOEHUS U
31 |coemuHenus, ux 1 |Dusmnueckue U XUMHYECKUE CBOICTBA MIPEBPALIEHUI OpraHu4YecKuX 31uen.
OHOJIOrHIECKOe AMHUHOKHUCIIOT (Ha IPUMeEpE TITUIIHA). coerHeHul. Mcnonp30BaTh XUMUYECKYIO
3HaYEHUE. Buonorrnyeckoe 3Hau€HUE AaMUHOKHUCIIOT. CHUMBOJIUKY ISl COCTABJICHUS
IlenTuabt CuHre3 nentuaoB. benku kak npupoJHble TOIMMEPHIL. MOJIEKYJISIPHBIX U CTPYKTYPHBIX
Benku kax [lepBuuHas, BTOpUYHAS M TPETHYHAS CTPYKTYpa O€NKOB. |Otkphitus |Texymuii |(Pa3sBEPHYTOMH, COKpaEHHOH) GopMy
HPUPOTHBIE XUMHYeCKHe CBOMCTBa OEIIKOB: THAPOIIN3, HOBOTO opraHuyeckux BemecTs. OnpenensTh
BBICOKOMOIJIEKYJLP JAcHaTypanus, KaYCCTBCHHBIC pCaKIIUN 3HAHUS MIPUHATJICKHOCTD BEIIECTB K
32 HBIE COeIUHEHUS 1 Ha OEeJIKH. 3KCHepl/lMeHTaIﬂ)Hble METO/AbI OIIPEACIICHHOMY KJIaCCy IO COCTaBy U 32He)1

H3y4YeHMsI BellleCTB U MX MpeBpaleHuii:
JlemoHCTpanuu: -AeHaTypanus OJIKOB IIPH HarpEeBaHNH,
-IIBETHBIE PEAKIIUHU OCIKOB

CTPOCHUIO, HA3BIBATh UX I10
CUCTEMATHYECKOU HOMCHKJIaTYpPE,
MIPUBOANUTH TPUBUAJILHBIC HA3BAHUA
OTACJIBHBIX HpCHCTaBHTCHCﬁ.

18



XapakTepu3oBaTb COCTaB, CTPOCHHUE,
MpUMEHECHUE, PU3HYCCKIE U XUMHUCCKUC
CBOMCTBA, BaXKHEHIIIHE CIIOCOOLI
MOJIy4EHUsI TUITUYHBIX NPEJCTaBUTENEH
a30TCOJEPKALIMX COCTUHEHHUI
(MeTHIaMyHa, TIIHIMHA, OCTTKOB).
OnwuceBaTh COCTaB, CTPYKTYPY, OCHOBHEIC
CBO¥icTBa OEIIKOB; OSCHATH Ha IPHIMEPax
3Ha4YeHHe OCNKOB JAJIS OpraHu3Ma
YEJIOBEKA.

Pazges 5 BoicokomosiekyJisipHbie coefuHeHus (24)

OCHOBHBIE MTOHATHUS OCHOBHBIE MTOHATUS XUMUH Otkpoitus |Tekymuii | Biagets n3yuyaeMbIMU XMUMHUYECKHUMHU
33 |XuMuH 1 |BPICOKOMONEKYIAPHBIX COEIUHEHUN: HOBOT'O [IOHATUSAMM: paCKpBEBaTB CMBICT 33men
BBICOKOMOJIEKYJISIP MOHOME, TIOJIUMEP, CTPYKTYPHOE 3BEHO, 3HaHUAY M3y4aeMbIX NOHSTHI U MPUMEHSITh ITH
HBIX COC}II/IHCHI/Iﬁ CTCIICHb HOHI/IMepI/ISaHI/IH, Cpe,Z[HHH TIIOHATHUA HpI/I OIIMCaHUU COoCTaBa U
OCHOBHBIE METO/IBI MoJieKyJsipHas Macca. OCHOBHBIE O6miemeTto |Tekymuii | CTPOSHHS BBICOKOMOJIEKYTIAPHBIX
CHHTE3a METOJIBI CHHTE3a BRICOKOMOJICKYIISIPHBIX JIOJIOTUYEC OpPraHUYECKUX BEIIECTB, I O0BICHECHHS
BBICOKOMOJICKYJISIP COCIMHCHU — MOTUMEPHU3AITHS U KO OTJETbHBIX (DAKTOB U SBJICHUH.
HBIX COCTUHEHHIA. noJMKoHeH caIwms. [lnacTMaccsl (MOJIMATHUIICH, HarnpasJieH Hcnonp30BaTh XUMUUECKYIO CUMBOJIHKY
IImactmaccsl, MOJIUIIPOITHIIEH, MOJIMBUHIMIIXJIOPHU, HOCTU JUISL COCTABIICHUS CTPYKTYPHBIX (OpMYIT
Kay4dyKH, BOJIOKHA nonucTupon). HaTypasibHbld M CHHTETHYECKHE KayIyKH BEILECTB U YPaBHEHHH peakinii
(OyTaIMeHOBBII, XJIOPOIPEHOBBIN U U3OMPEHOBBIN). MOJUMEPH3ALUH U TOTHUKOHICHCAIIHH.
34 1 BouokHa: HaTypanbHbIe (XJIOMOK, HIEPCTh, MIENK), OnuchIBaTh COCTaB, CTPOCHHE, 4nen
HCKYCCTBEHHBIE (AI[ETATHOE BOJIOKHO, BUCK03a), OCHOBHbBIE CBOWCTBA Kay41yKOB, )
CHHTeTHUYeCcKue (KarpoH U HaunboJee PacpoCTPaHEHHBIX BH/IOB
JIABCaH). JKCNEPUMEHTAJILHbIE METOIbI IUTACTMACC, BOJIOKOH; IPUMEHEHUE B
H3yYeHHUsl BElIeCTB U X NpeBpanlenuii: [leMoHcTpanuu: pa3IMYIHBIX OTpacisx. cnonp30BaTh
- O3HAKOMJICHHE ¢ 00pa3aMu €CTECTBEHHO-HAYYHBIC
HpI/IpOI[HI)IX nu I/ICKyCCTBeHHLIX BOJIOKOH, METOAbI TIO3HAHUS — Ha6J’IIOI[aTI) nu
IUIACTMACC, KAYIYKOB OMHKCHIBATH IEMOHCTPAITHOHHBIH
9KCICPUMEHT
Oomee
KOJIHYeCcTBO 4acoB | 34

10 NporpamMme
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Ipuioxenne 1

IakeT O1leHOYHBIX CPEACTB U KPUTEPHUHU OLIEHUBAHMUS 10 MPeEAMeETY.
KonTtpoabHo-u3zmepureibubie Mmatepuanbl (KUMpbI)

[IpesncTaBineHHbIE OLIGHOYHBIC (KOHTPOJIbHO-U3MEPHTEIILHBIC) MaTepHalbl HCIIOJIB3YIOTCS TPU
MPOBEJCHUHN TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH W MPOMEXKYTOUHON aTTecTalud (MUTOrOBOTO
KOHTPOJIS1) 00YyJarOIIUXCsl.
Ucnonw3oBanue naHHblx KMMOB MO3BOJUT HE TOJBKO OLIEHUTh YCBOEHHE OOYy4YaIOUIMMUCS
Marepuaia Mo TeMmam, pasfeliaM Kypca XHMHUHU , HO M HMOJATOTOBUTh UX K COBPEMEHHOW (opme
MIPOBEPKHU 3HAHUM, UTO IPUTOJUTCS TP BbINTOTHEHUH 3a1anuil [ A.
CtpyKTypa KOHTPOJIbHO-U3MEPUTENIBHBIX MAaTEPUAIIOB:
1. 3nauurensHas uyacte KMMoB mnpeacraBieHa pa3HOYPOBHEBBIMU TECTOBBIMH 3a/IaHUSMU,
KOTOpbIE MOTYT HCIIOJNIb30BAaThCSl Ha JIO0OM JTame oO0ydeHus (mocie H3y4eHUS TEMBI
OTIIEIbHOTO YPOKa, pa3jiefia, B KOHIIE MOJIYTOAHs, T0Ja), BBIMNOJHATh (PYHKIHMH 3aKperuieHus,
cucTeMaTH3aluy, 0OOOIICHUs, aKTyalM3alliid HOBBIX 3HAHWUN, CaMOIPOBEPKH 3HAHUN CAMUMH
HIKOJIbHUKAMM, TOBBIIIEHUST S(Q(EKTUBHOCTH JOMAIIHUX 3aJaHuii, 0a3pl A MPOBEACHUS
MIKOJBHON XMMHUYECKON OJIMMITHAIbI, TUarHOCTUKHA U KOHTPOJIS. TecThl MOTYT OBITh MPeI0KEHBI
B KaueCTBE 3aJ]aHHil Ha YPOBHE TPYINIIOBOI U UHIUBUIYATbHOU PaOOTHI.
OCHOBHBIMU OTJIMYMSIMH TECTOB OT JPYIHUX CIIOCOOOB OIpEAENeHUs YpOBHS 0Opa30BaHHOCTH
oOyyarolmuxcsi  SIBJISIFOTCS  CTaHJAapTHU3alisl OTBETOB M dopManu3ausi HMX  OICHKH.
OOBEKTUBHOCTh MPOBOAMMOIO C HX IIOMOIIBIO OLEHUBAaHUS OOYCIIOBJIEHA MCIOIb30BAHUEM
MaTeMaTHUYECKOTO METOJ[a aHaIM3a MOJYYeHHBIX Pe3y/bTaToOB. BBICTpOTa KOHTpPOIS 32 YpOBHEM
MOJArOTOBKU IIKOJBHUKOB, BO3MOKHOCTh CYLIECTBEHHO CHU3UTh 3MOLMOHAJIBHYIO HArpy3Ky Ha
yuuTens U o0ydaronuxcs, IIMPOKUNA OXBaT ydueOHOro marepualia — MOJOKUTEIbHbIE CTOPOHBI
UCTIOJIB30BAHUS 33/IJaHUI-TECTOB B MPAKTHKE MpenoaaBanus xumun B 10 kiacce.
2. KUMpbI Takke mpencTaBieHbl 3aIaHUSIMU C OTKPBITBIMU BOIIPOCaMH, TPEOYIOIUMHU KPATKOTO
WIM Pa3BEpPHYTOrO OTBETa, pa3JIMYHBIMU [POOJIEMHO-TIOUCKOBBIMYU, II03HABaTEIbHBIMU U
TBOPUYECKUMH 3aJaHUSIMH (CO3/IaHUE MPOEKTa, MYJIbTUMEIUNHON MpPEe3eHTAllUH, HAMUCAHUE JCCe
u ap.).

Oo0mas xapakrepucruka KMMos:

®opma KUM Kon-Bo Tema Lenp MexnpenmMerHole U Jara
MPOBEACHUS BHYTPHUIIPEIMETHBIE CBSA3H
TecroBas pabota [To mnany | [To KTII KouTpons XUMHSI — 3KOJIOTUSL — ITo KTII
OCBOCHHS y4eOHOTO Omonorus — pusnka
MaTepuana
Crangaptuzu 2 ITo KTII Juarnoctuka Xumusi —Ouosiorust — husuKa- ITo KTII
poBaHHas paboTa JOCTIKEHUS 9KOJIOTHUS
HPEIMETHBIX
pe3yIbTaToOB

CucreMa ouneHHMBaHMS Pe3yJbTATOB 00y4YeHUs] MO NpeaMeTy «XUMHI»

Lenu oueHnBaHus y4eOHBIX pe3y/IbTATOB:

1.MoTuBHpOBaTh 00yJarOIIErocs Ha IeJIeHapaBiIeHHOEe 00yUeHHE;

2.®opmMupoBaTh CaMOOIIEHKY OOYYAroMIerocss M TOJJIEPKUBATh €ro B BBIOOpE JaJIbHEHIIEH
00pa3oBaTeNbHON TPACKTOPHH;

3.HampaBnath [eATENbHOCTh Y4YUTENS Ha OKa3aHHWE TMOAJIEPKKH oOOyJarouiemMycs B €ro
00y4eHUHU ¥ UHAUBUIYaTbHOM Pa3BUTUU;

4.00ecniednTh OOPaTHYIO CBS3b.

IIpn onenuBanuu odyuyarommxcsi 10 - X KJIaCCOB HCMOJb3yeTCA NATHOANIbHASI CHCTEMA:
OtmeTky «5» («OTIMYHOY») MONy4aeT OOYUYAIOIIMICS, €CIM €ro YCTHBIA OTBET, MUChMCHHAsS
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paboTa, npakTUYecKas HAEATENbHOCTh WM €€ pe3yiabTaThl SBJSIOTCS INPAaBWIBHBIMH U
IOJIHBIMM, JIOTMUYHBIMM M OCMBICICHHBIMH; B IIPAKTUYECKON JEATEIBHOCTH IPOSBIIAETCS
CaMOCTOSITEJIBHOE U

TBOPYECKOE IPUMEHEHUE 3HAHUM.

OtMeTKy «4» («XOpOIIo») MOJy4aeT OOYYaroIIWICs, €CIM €ro YCTHBIH OTBET, NMHUChbMEHHAs
paboTa, npakTU4ecKas JeATeNbHOCTh WIM €€ pe3ylbTaThl SABIAIOTCA, B OCHOBHOM,
IPABWIbHBIMM, JIOTUYHBIMH U OCMBICIIEHHBIMM, HO  HENOJHBIMU WJIH  HUMEITCA
HE3HAUUTENIbHbIE OIIMOKH, B MPAKTHUECKOW JAEATENbHOCTH B ONPENENEHHOH CTeleHU
OTCYTCTBYET CaMOCTOSITEJIbHOCTD.

Otmetky «3» («yHZOBICTBOPUTEIBHO») IOJy4aeT OOYYAIOIIMICS, €CIM €ro YCTHBIA OTBET,
NUMCbMEHHass paboTa, IMpakTUYecKas JESATENbHOCTb WM €€ pe3ylbTarhl SBISAIOTCA, B
OCHOBHOM, IPAaBUJIbHBIMHM, OCHOBHBIC YMEHMsI NPUOOPETEHbI, HO HMMEIOTCA TPYJHOCTH IpHU
[IPUMEHEHUHU 3HAHUM B IPAKTUYECKOH JCATEIBHOCTH. OO6yuarormemycst

HE00XO0IMMO PYKOBOJICTBO M HaIlPaBJICHUE.

OTMeTKy <«2» («HEZOCTaTOYHO») MOJy4aeT OOyYarolHMiics, €ClIM B €ro YCTHOM OTBETE,
NUCbMEHHOW paboTe, NPAKTUYECKOM MAEATENbHOCTH MM €€ pe3ylbTaTaXx MMEITCS
CYLIECTBEHHBIE  HEIOCTATKU 51 OILLIMOKHU. OO0yuaromuiics JOITyCKaeT MHOTI'O
coJiepXKaTeiabHbIX OLIMOOK, HE B COCTOSHUM NPUMEHATh 3HAHUS JaXKe B Cllydyae pyKOBOJCTBA

Y HarpaBJICHUSL.

OuenuBanne YCTHBIX OTBETOB

OtMeTKa «5» CTaBUTCS B Cyvae:

1. OOyuaromuiics nmoka3plBaeT IJIyOOKO€ M IOJHOE 3HAHME W NOHUMaHHE BCero o0bema
IPOrpaMMHOr0 MaTepuasa; II0JHOE IIOHMMAaHHUE CYIIHOCTH paccMaTpUBAEMbIX MOHSITHIH,
SBJICHUH, 3aKOHOMEPHOCTEH, TEOpUi, OATBEPXK/IAeT OTBET KOHKPETHBIMU NpUMepaMH, (hakTamu,
coOirofaeT KynbTypy YCTHOM peyH.

2. OOyuaromuiics JAEMOHCTPUPYET YMEHMsI BBLACIATH TIJIaBHBIE IIOJOXKEHHUS B H3Y4YCHHOM
marepuaje, Ha OCHOBaHMM (aKTOB W  TNpuUMepoB  0000marh,  JenaTb  BBIBOJBI,
YCTaHaBIMBaTh MEXIPEIMETHbIE W  BHYTPUIPEIMETHBIC CBA3M, TBOPYECKHM IPUMEHSET
MOJIyUEHHBIE 3HAHUS B HE3HAKOMOMW CUTYalluH; COONIOAAET KYJIbTYPY YCTHOM peyuH.

3. OOyuaromuiics CcaMOCTOSTEIBHO U 0€30IMO0YHO MPHUMEHSET TMOJIydeHHble 3HaHUSA B
pemieHny mpoOiieM Ha TBOPYECKOM YPOBHE, JIOMYCKAaeT He 0ojee OAHOr0 HEeJo4YeTa, KOTOPBIH
caM MCIIPABJISET M10CIIE 3aMEUaHUs yUUTENS.

OtMmeTKka «4» CTaBUTCS B Ciyvae:

1. OOyuaromuiicsi 1eMOHCTpUPYET 3HAHME BCEr0 M3y4YEHHOIO MPOrpaMMHOro Marepuana. Jlaer
NOJIHBI M TpaBWIbHBI OTBET HAa OCHOBE M3YUYEHHOTO MarTepuaya, OIpeAeseHUE TMOHATUH,
JIONYCKAeT He3HAYUTEIbHbIE OIMIMOKN M HEAO0YEThl IPU BOCIIPOU3BEICHUH M3YYEHHOTO MaTepuana,
HETOYHOCTU TpPHU HCIIOJIb30BAHMM HAYYHBIX TEPMHUHOB WM B BBIBOJAX, 0OOOIIEHHUSX; MaTepHal
U3JaraeT nocje10BaTelbHoO, IPH 3TOM JOMYCKAeT OJIHY HErpyOyto omuoKy niu 1-2

peYeBbIX HEAO0YeTa, HO CaM MCHPABISET UX IpPU 3aMEUYaHUU YYMUTENsl; JAeT IOJHBIE OTBETHl Ha
JIOIIOJIHUTENIBHBIE BOIIPOCHI YUUTEJIS.

2. OOyuarommiicss JTEMOHCTPUPYET YMEHHS BBIICISATH TJIABHBIE IIOJIOKEHUS B HM3YYCHHOM
MmaTepHale, Ha OCHOBaHUH (PAKTOB M MPUMEPOB 0000IIaTh, JIe1aTh BHIBO/IbI, YCTaHABIUBATD
BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSTh MOJYyYCHHbIE 3HAHUS HA MpAKTHUKe, cOOJII0/IaeT mpaBuia U
HOPMBI YCTHOW peuM, HO JOMYyCKaeT OJHY OMMOKY miu 1-2 Hemodera, KOTOpbIE caM UCHpaBIsieT
1ocJie 3aMe4aHus YUuTess.

3. OOyuatomuiicss He o0JagaeT JOCTATOYHBIM HABBHIKOM PA0OOTHI CO CIPABOYHOU JIUTEPATypOH,
Y4E€OHHUKOM, JPYTMMU UCTOYHUKAMHU (IPaBUJIbHO OPUEHTUPYETCS, HO pab0TaeT MEAJIEHHO).
OTMmeTKa «3» CTaBUTCA B CIIydae:

1. 3HaHue U ycBOEHHE MaTepuaia ydalluMcsl HaXOJWUTCS Ha YpOBHE MHHHMAaJIbHBIX TpeOOBaHUM
pOTrpaMMbl, O0YYarOIIUNCS UCHBITHIBAET 3aTPyJHEHHE MPU CaMOCTOSTEILHOM BOCHPOHM3BEICHUH
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y4eOHOro Marepuaina, TpeOyeTcss He3HAYMTeNbHAas MOMOIIb TPENoaBaTeNs; y4eOHBbId MaTepua
U3JIaraeT HermocCIe0BaTeNbHO, (hparMeHTapHO, HECUCTEMATH3UPOBAHHO.
2. OOy4aromuiicsi TeMOHCTPUPYET yMEHHE padoTaTh Ha YPOBHE BOCIIPOM3BEICHUS, BO3HHUKAIOT
3aTpy/AHEHUS MPH OTBETAX HA BUIOU3MEHEHHbIE BOIPOCHI.
3. Hammume rpyOol OIIMOKH, HECKOJBKHX HErpyObIX TIPU BOCIPOU3BEICHHH HW3YUYEHHOTO
MarepHaia, He3HAYUTEIIbHOE HECOOIII0ICHIE OCHOBHBIX IPABUI KYJIBTYpPBl YCTHOU peyH.
4. OOydJarouuiics WCHBITBIBACT 3aTPYIHEHHs B TNPUMCHCHUW 3HAHHM, HEOOXOIUMBIX JUIS
pemieHuss  3a7ad  pa3liMYHBIX ~THUIOB, B TOATBEP)KICHHH TEOPETUUYECKUX  MOJOKECHUM
KOHKPETHBIMU TIpUMEpaMH HJIM B TOATBEPKIACHUU KOHKPETHBIX IPHMEPOB MNPAKTHUYCCKHM
IIPUMEHEHUEM TEOPUH.
5. Ha Bompochl yuuTelnss 0Oydaromuicsi OTBEYAaeT HEIOJIHO, BOCIPOU3BOAMUT COJCPKAHUE TEKCTa
y4eOHUKa, HO HEJJOCTATOYHO MTOHUMAET OTAEIbHBIE MOJI0XKEeHUs TeKcTa. Jlomyckaer npu oTere 1-2
rpyObIe OIIHMOKH.
OTMeTKa «2)» CTaBUTCSA B CIIydae:
1. 3HaHuMe W YCBOGHHE MaTepHalia Y4YallUMCS HAaXOTUTCS Ha YPOBHE HUKE MHHHMAJBHBIX
TpeOOBaHUI MporpaMMbl, OOYYAIOIIMNCA HMMEET OTICNIbHbIE IPEACTABICHUS 00 H3Y4EHHOM
Marepualie, He yMeeT IPUMEHATh UX K PEIICHUI0O KOHKPETHBIX BOIIPOCOB U 3a/1ad.
2. Y o0ydJaromierocsi OTCyTCTBYeT yMEeHHE paboTaTh HA YPOBHE BOCIPOHM3BEICHHS, BO3HUKAIOT
3aTpyIHEHUsI IPH OTBETaX Ha CTaHIAPTHBIC BOIIPOCHI.
3. OOyuarommuiicsi ormyckaer 0ojee 2-x OmMMOOK MpPHU BOCIPOU3BEICHUN H3YyYEHHOTO MaTepuala
WIA OTBETE Ha TIOCTABICHHBIA BOIPOC; OTMEUYACTCS 3HAYUTEIBHOEC HECOOJIIOJICHHE OCHOBHBIX
NPaBUJI KYJIBTYpPBI YCTHOW PEUH.
OneHnBaHNe KOHTPOJBHBIX H CAMOCTOSITEJILHBIX PadoT:
OTMeTKa «9» CTaBUTCS, €CIU 00y4YaOIIUNICS:
- BBIMNOJHWI paboTy 6e3 omuOOK M HEIO0YETOB;
JOITYCTHII He 00Jiee OTHOTO HEeloYeTa.
OtmeTka «4» CTaBUTCS, €CITU 00YYAIONIUICS BBHIIOIHIII Pa0OTy MOTHOCTBIO, HO JIOMYCTHII B HEH:
- He 0oJiee OTHOM HEeTpyOOid OIIMOKH U OTHOTO HEJ0YETa; - WIH
He 0oJiee BYX HEIOYETOB.
OtMeTKa «3» CTaBUTCS, €CIU OOYJAIONIMICS MPAaBUJIBHO BBHIMOIHUI HEe MeHee 2/3 paboThl WK
JIOITYCTHII:
- He OoJiee BYX IpyObIX OLIMOOK;
- unu He OoJiee oJfHOM Tpy0oii U OIHOM HerpyOoil OMOKM ¥ OAHOTO HEIoUeTa; - UITN
He OoJiee ABYX-TpeX HErpyoObIX OLIMOOK;
- WINM OJJHOM HEerpyOoi OIMOKM U TpeX HeJl0YETOB;
- WIA TIpH OTCYTCTBUHM OIIMOOK, HO TpPH HAIWYHH YETHIPEX-ISATH HEIO0YETOB.
OTMeTKa «2) CTaBUTCS, €CIIU 00yUaroIMHCS:
- JIOTYCTHJI YHCJIO OMMOOK W HEJOYETOB IPEBOCXOMAIIee HOPMY, NIPHU KOTOPOW MOXKET OBITH
BBICTABJIEHA OLIEHKA «3»;
- WK €CJIA IPAaBUIIHHO BBITTOJHHII MEHEE ITOJIOBUHBI paOOTHI.

OunennBaHue CTAHAAPTU3NPOBAHHBIX (YPOBHEBBIX) Pa00T B COOTBETCTBHH €

TpedoBanusimu ®I'oC 000
Ouenka Kpurepuii
He noctur 6a30Boro ypoBHs Bemonann menee 50% 3aianuii 6a30BOro ypoBHs
Hoctur 6a30BOro ypoBHS Brmmonann 6onee 50% 3anannit 6a3oBoro ypoBHs
JloCTHT TIOBBIIIIEHHOTO YPOBHS Bemmonuun 6onee 50% 3ananuii 6a3oBoro ypoBHs u 6osee 65% 3ananuii
MOBBILIEHHOTO YPOBHS
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KoHTpoabHo- n3MepuTe/bHble MaTepualibl o xumun B 10 kiacce
IIpoMe:KyTOYHBII KOHTPOJIb. UTOroBbIii KOHTPOJIb

®opma KUM Koma-Bo Tema Lenb npoBenenus MexnpenmeTHsle U Cpoxu
BHYTPHUIIPEIMETHBIE CBSA3H

[IpomexxyTouHbIi 1 KouTtponbsHas IIpoBepka 3HAHUH, XuUMHUS — 3KOJIOTUSL — ITo KTII
KOHTPOJIb pabora Nel YMEHHH W HaBBIKOB Ouonorus — pu3nKa

[IpomexxyTouHbII 1 KouTtponbsHas IIpoBepka 3HAHUH, XuUMHUS — 3KOJIOTUSL — ITo KTII
KOHTPOJIb pabota Ne2 YMEHHH ¥ HaBBIKOB Ouonorus — pu3nKa

OuennBaHue NpPOeKTHON PadoThI

Kpurepuu oieHKH IpOEKTHON paboThlI:

1.CiocoOHOCTP K  CaMOCTOSITEIBHOMY MPHOOPETCHHUIO 3HAHWA W  PENICHUIO  IPOoOJieM,
IPOSIBJISIIOIIASCS B YMEHHM IIOCTaBUTh MPOOJeMy U BbIOpaTh a/leKBAaTHBIE CIIOCOOBI €€ pelieHus,
BKJIIOYAsi TIOUCK M 00paboTKy WHGpOpManuu, (GopMyTupoBKY BBIBOJAOB H/HIM OOOCHOBAaHHE U
peanu3anuio/anpo0anuio MNPUHATOr0 pelleHus, OOOCHOBAaHHWE M CO3JlaHME MOJENH, IPOrHo3a,
MOJIENIA, MaKeTa, 00bEKTa, TBOPYECKOrO pelieHuss U T.1. JIaHHBIA KpUTEpUH B IIEJIOM BKIIOYAET
OLIEHKY c(hOPMUPOBAHHOCTH [103HABATEIbHBIX YUEOHBIX 1EHCTBUI.

2.ChopMHpOBaHHOCTH TMPEIMETHBIX 3HAHUH W CIIOCOOOB JCHCTBHM, MPOSBISIONIAsCS B YMEHHU
pacKkpeITb  coaepkaHue  paboTbl, TIpPaMOTHO M  OOOCHOBAHHO B  COOTBETCTBUU  C
paccMaTpuBaeMoi MpoOIEeMOi/TEMOM HCITOJIB30BATh UMEIOIIUECS 3HAHUS M CIIOCOOBI ICHCTBHIA.
3.CpopMUPOBAHHOCTh PETYAATUBHBIX JEHCTBUM, IPOSABIAIONIAACA B YMEHMM CaMOCTOSITEIBHO
IUIAaHUPOBATh U YIPaBISITh CBOEH MO3HABATEIbHOM JEATENIBHOCTbIO BO BPEMEHH, HCIIOJIb30BATh
pecypcHble BO3MOKHOCTH Ui JOCTHKEHUS nenei, OCYILECTBIISATh BbIOOp
KOHCTPYKTUBHBIX CTPATETHH B TPYIHBIX CHTYaLIUSX.

4.CopMHpPOBAaHHOCT, KOMMYHHKATHBHBIX JCHCTBUH, NpPOSBISIOMIASCS B YMEHUU SICHO
U3JIOKHUTHh M O(POPMHUTH BBHITIOJIHEHHYIO paboTy, MPEACTaBUTh €€ pe3yabTaThl, apryMEHTHPOBAHHO
OTBETHUTH Ha BOIIPOCHI.

MakcumanbHasi OIleHKa M0 KaKI0My KpUTeputo - 3 6asa.

OneHrBaHuE IPOEKTHBIX paboT:

- MEHee 6 IePBUYHBIX 0AJIOB — OTMETKA «2»; - 6

MEPBUYHBIX OAJIJIOB - OTMETKA «3»;

- 7-9 nepBUYHBIX 0AJUIOB — OTMETKA «4;

- 10-12 nepBUYHBIX OANJIOB - OTMETKA 9.

CpencrBa KOHTPOJIS.

Kputepnu u HOpMbI OLlEHKH 3HAHUI M YMeHMIi 00y4yaromuxcs.

Pe3ynbrarel 00yueHHs OLICHUBAIOTCS MO NATHOAIUIBHON cucTeMe. [Ipu olleHKe yunThIBatoTCs
ClIeYIOIINEe KaUeCTBEHHBIC I0KA3aTEeIl  OTBETOB:

rIyorHa (COOTBETCTBUE U3YUYEHHBIM TEOPETUUYECKUM 0000IIECHUSIM);

OCO3HaHHOCTbH (COOTBETCTBHE TPEOYEMBbIM B IIPOrpaMMe YMEHHUSIM MPUMEHSTh NOJIYy4EHHYIO
nH(popmMaIuo);

MOJTHOTA (COOTBETCTBUE 00BbEMY IPOrpaMMbl U HHGOpPMALIUK y4yeOHUKA).

[Ipu oneHKe yUUTHIBAIOTCSA YHMCIO U XapaKTep OMMUOOK (CYIECTBEHHBIE MM HECYIECTBEHHBIE).
Cywiecmeennvle OwiudOKu CBSI3aHBI C HEJOCTATOYHOM TJIIyOMHOM H OCO3HAHHOCTBHIO OTBETA
(HampuMep, YYEHHUK HENpPaBUIBHO yKa3aJl OCHOBHBIE NMPU3HAKU TOHATUMN, SBIEHUH, XapaKTepHbIE
CBOWCTBa BEIIECTB, HEMPAaBWIBHO C(HOPMYIMPOBAN 3aKOH, MPABUJIO M T.II. WIM YYEHUK HE CMOT
MPUMEHUTh TEOPETHUUECKHE 3HAHUS i1 OOBSCHEHHS U MpPEICKa3aHMs SBJICHUHM, YCTaHOBJICHUS
NPUYUHHO-CIIEICTBEHHBIX CBSI3€H, CPaBHEHUS U KJIaCCU(UKAIMU SBICHHN H T. I1.).
Hecywiecmeennule oumiudKku onpenesnstorcss HEMOIHOTOM oTBeTa (Hampumep, YIyleHHe U3 BUaa
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KaKoTo-1100 HeXapaKTepHOTO (paKTa Mpu ONMUCAHWUU BEIIECTBa, Iporecca). K HUM MOXHO OTHECTH
OTOBOPKH, OIMCKH, JOMYIICHHBIE [0 HEBHUMATEIBHOCTH (HAaIlpuUMep, Ha JiBa U Ooyiee ypaBHEHUS
peakiuii B IOJHOM MOHHOM BHJIE JAOIYIIEHA OJHA OIIMOKa B 0003HAUYEHUH 3apsi/ia HOHA).
Pe3ynbrarel 00y4ueHHs IPOBEPSIIOTCS B IIPOLIECCE YCTHBIX U MUCHbMEHHBIX OTBETOB ydallluXcs, a
TaKXe IPH BBIIIOJIHEHUN MU XUMHUYECKOT0 SIKCIEPUMEHTA.
XapakTepucTuka uudppoBoii oueHku (orMeTkn). Ouenka
meopemu4ecKux 3HaAHUIL.
*Ommemxa «5». OTBET MOJHBIA U NMPABUIbHBIA HA OCHOBAHWU M3YYEHHBIX TEOpUH; MaTepua
U3JI0KEH B OINPEJENICHHON JIOTHYECKOH MOCIe10BaTeNbHOCTH, JINTEPATYPHBIM A3bIKOM; OTBET
CaMOCTOSTEIIbHBIN.
*OT™eTKa «4». OTBET IOJIHBIM M IPABUJIbHBIN HA OCHOBAaHMM M3YYEHHBIX TEOpHIl;, MaTepuan
U3JI0KEH B ONPEEIEHHON JIOTUYECKON MOCIEA0BATEIbHOCTH, IIPU 3TOM JOIYILEHbI 1BE-TPU
HECYILECTBECHHbIE OIMOKH, UCIPABICHHbIE IO TPEOOBAHUIO YUUTEIIS.
*OT™MeTKa «3»: OTBET IOJIHBINA, HO TIPU 3TOM JIONYIEHA CYIIECTBEHHAs! OIMOKA MIIU OTBET
HENOJIHBINA, HECBSI3HEIMN.
*OT™MeTKa «2»: IPH OTBETE OOHAPY)KEHO HETIOHMMAHHUE yJalMCS OCHOBHOTO COJCpPKAHHS
y4eOHOro MarepHaja Wi JAONYIIEHbl CYIIeCTBEHHbIE OIIMOKH, KOTOPbIE yJaluiics HE MOKET
UCTIPABUTh [TPU HABOJAIINUX BOIIPOCAX YUUTEIIS.
*Otmetka «1»: orcyrcTBue oTBeTa. OneHka
IKCIMEPUMEHTATbHBIX YMEHHH.
OneHka cTaBUTCSI HA OCHOBAaHUM HAOJIIOACHMS 32 y4JalllUMCS U MUCbMEHHOIO OTyeTa 3a padory.
*Ommemxka «5»: paboTa BBIIIOJHEHA OJHOCTBHIO U MPABUIIBHO, C/IeNIaHbl IPABUJIbHbIE HAOIIOJCHUS
U BBIBOJIbI; DKCIEPHMEHT IPOBEJIEH IO IUIAaHYy C YYETOM TEXHHMKH O€30MacCHOCTH U IpaBUIl
paboThl ¢ BellecTBAaMH M OOOPYAOBAaHMEM; IPOSBICHbl OPraHU3aLMOHHO-TPYIOBBIC YMEHMS
(moaiep>KUBalOTCSl YUCTOTAa padoOyero Mecra M IMOPSIOK Ha CTOJIE, SKOHOMHO HCIOJIB3YKOTCS
PEaKTHUBBHI).
*Ommemxka «4»: paboTa BBIIIOJHEHA MPABUWILHO, CIEJIAHbI MPABUIIbHBIC HAOIOICHHS U BBIBOJIBL,
HO IIPU 3TOM 3KCHEPUMEHT IPOBEJIEH HE MOJHOCTHIO WM JIOMYIIEHbl HECYIIECTBEHHbIE OLIMOKU B
paboTe ¢ BelecTBaMu U 000pyJOBaHUEM.
*Ommemka «3»: paboTa BBINOJIHEHA IMPAaBUJIBHO HE MEHEE YeM HAIMOJIOBUHY WJIM JONYILIeHa
CyILIECTBEHHasi OmMOKa B XOJ€ OKCIIEpUMEHTa, B OOBACHEHUHU, B O(opmieHUU paboThl, B
COOJIIOJIEHNM TpPaBUJI TEXHUKU O€30MaCHOCTH IpH paboTe ¢ BEIeCTBAaMU M 00OpYyIOBaHUEM,
KOTOpast UCIIPaBIISIETCS N0 TPEOOBAHUIO YUUTEIS.
*Ommemxka «2»: NONyIEHbI 1Be (1 0oJee) CyIeCTBEHHbIE OIMOKH B X0/€ IKCIIEPUMEHTA, B
00BsICHEHUH, B OPOPMIIEHUH pabOThL, B COOJIIO/IEHUHU MTPABUJI TEXHUKU 0€30IaCHOCTH IpH padoTe ¢
BEIIECTBAMH U 000pY/IOBaHHEM, KOTOpBIE YJalHiics HE MOXKET UCIPABUTh JAaXKe MO TPeOOBAHUIO
YUUTEIS.
*Ommemxka «I»: paboTa He BBINOJHEHA, y YYallerocs OTCYTCTBYIOT JKCIEPUMEHTAJIbHbIE
YMEHHS.
Onenka ymMeHHi pemiaTh IKCIIePUMEHTAJIbHBIC 3a1a4H.
*Ommemra «35»: TUIAH PELIEHUS COCTaBJIE€H IMPaBWJIbHO; MPAaBUIBHO OCYIIECTBIIEH IOJI00D
XUMHUYECKHX PEAKTUBOB U 000PYIOBaHUS; IaHO MOJHOE OOBSICHEHHUE U CJIEIaHbl BEIBOIBI.
*Ommemra «4»: TIaH pEIIEHUsT COCTAaBJIICH MPaBUIbHO, MPABWIBHO OCYIIECTBIEH MOJI00D
XUMHUYECKHX PEaKTHBOB M 0OOpPYJOBaHUs, MPHU 3TOM JOMYIIEHO HE 0ojiee JABYX HECYIIECTBEHHBIX
OIIIHNOOK B OOBSICHEHHU U BBHIBOJAX.
*Ommemka «3». TUJIAH PEUIEHUS COCTaBJECH MPaBWIbHO; TMPABHWIBHO OCYHIECTBICH MHOA00D
XUMHUYECKHX PEaKTHUBOB M O0OOpYIOBaHUS, HO JOMYIIEHA CYIIECTBEHHAs OMMOKAa B OOBSICHEHUU U
BBIBOJIAX.
*Ommemxa «2»: NOMyIIEHHI JBe (M 0oJee) CylecCTBEHHbIE OIIMOKU B TUIAHE PEIICHHUs, B TOA00pe
XUMHUYECKHUX PEaKTUBOB U 000pY/IOBaHUs, B OOBSICHEHUH U BBIBOJIAX.
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*Ommemka «1»: 3aga4a He penieHa. Quenka ymeHuil
pewiams pacuemuule 3a0ayu.

*Ommemxa «5»: B JTOTUYECKOM PACCYKJIEHUU U PEIICHUHU HET OLIMOOK, 3a/1a4ya penieHa
paIMOHATBLHBIM CIIOCOOOM.

*Ommemxa «4». B JIOTUYECKOM PACCYKJICHUHM M PEIICHUH HET CYIIECTBEHHBIX OLIMOOK, HO 3a/1a4ya
pelieHa HepaloHaIbHBIM CIIOCOOOM WIIH JTOMYIIECHO HE 0oJiee TBYX HEeCYIIECTBEHHBIX OMIMOOK.
*Ommemxa «3»: B JIOTUYECKOM DPACCYKJICHUU HET CYIIECTBEHHBIX OMIMOOK, HO JTOMyIIeHa
CYIIECTBEHHAs OMMOKAa B MATEMAaTHIECKUX pacueTax.

*Ommemra «2»: UMEIOTCS CYIIECTBEHHBIC OMIMOKH B JIOTUYECKOM PACCYKICHUH U PEIICHUU.
*Ommemxka «1»: 3aja4a He pelIeHa.

Ouyenka nucbMeHHbIX KOHMPOIbHBIX PAOOm.

*Ommemxa «3»: OTBET MOJTHBIA U MPABUILHBINA, BO3MOXKHA HECYIIIECTBEHHAS OIHUOKA.

Ommemxa «4»: OTBET HETOJNHBINA WIHM JIOMYIIEHO He 0ojiee IBYX HECYIIECTBEHHBIX

OIIUOOK.

*Ommemxa «3»: paboTa BBINOJIHEHA HE MEHEE YeM HAroOJOBHHY, AOIYIIEHA OJHA CYLIECTBEHHAs
omuOKa 1 IBe-TPU HECYIICCTBEHHBIE.

*Ommemxa «2»: paboTa BBINIOJHEHA MEHEE Y€M HAIlOJOBUHY WM COJEPKHUT HECKOJIBKO
CYIIECTBEHHBIX OIIHOOK.

*Ommemxka «1»: paboTa HE BBINOJIHEHA.

[Tpu orieHKE BBITOJIHEHUS MTUCHMEHHOW KOHTPOJIBHON paboThl HEOOXOIUMO YUUTHIBATH TPEOOBAHUS
eaunoro opdorpadpudeckoro pexuma. OTMETKA 32 UTOTOBYIO KOHTPOJIbHYIO pabOTy KOPPEKTUPYET
MPEANIECTBYIOIINE OTMETKH 32 YETBEPTh, MOJTYr0AUe, TO/I.

Kaaccudukanus ommook  HeI04eTOB, BJUSIOIMX HA CHHKEHUE OLEHKH.

Ouwiuoku:

—HEMpPaBUIBLHOE OIpEe/IelICHHE MOHATHUS, 3aMEHa CYIECTBEHHOW XapaKTEPUCTUKH MOHATUS
HECYLIECTBEHHOM;

—HapyIIeHHUEe TOCIEA0BATEILHOCTH B OMHCAHUM OOBEKTa (SBIEHHS) B TEX Clydasx, KOrJa OoHa
SIBJISIETCSI CYILIECTBEHHOM;

HEMpPaBUIIBHOE PACKPBITHE MPUYUHBI, 3aKOHOMEPHOCTH, YCIOBHUS MPOTEKAHHS TOTO WK UHOTO
M3y4YEHHOTO SIBJICHUS,

—OIIMOKY B CPaBHEHHH OOBEKTOB, MX KJIACCU(UKAIIMK Ha TPYIIHI 110 CYIIECTBEHHBIM MPU3HAKAM;
—He3HaHue (PAKTUYECKOTO MaTepuaia, HEYyMEHHE MPHUBECTH CAMOCTOSITEIILHBIC MPUMEPHI,
MOATBEPKIAIOIIINE BBICKA3aHHOE CYKJICHUE;

—OTCYTCTBUE YMEHUS BBITIOIHATH PUCYHOK, CXEMY, HEMPaBUILHOE 3aIMOJIHEHUE TAaOJIMIIBI; HE
yYMEHHE MOJITBEPAUTH CBOI OTBET CXEMOM, pUCYHKOM, MILTIOCTPATUBHBIM MaTepHAIIOM;

—OIIMOKY MPU IMMOCTAHOBKE OMBITA, MPUBOIAIINE K HETIPABUIBHOMY PE3yIbTaTy; —

3aTpyJHEHHS B MPABUILHOM MOKa3e U3yYCHHBIX OOBEKTOB.

Heoouemuwi:

—TpeobnagaHue MpU OMUCAHUH 00bEKTa HECYIIECTBEHHBIX €ro MPU3HAKOB;

—HETOYHOCTH TPH BBIOTHEHUU PUCYHKOB, CX€M, TabJHUII, HE BIMSIONUX OTPUIIATEIBHO Ha
pe3ynabTaT paboThl; OTCYTCTBUE 0003HAYCHHM U MOAUCEH;

—OT/IeTIbHBIE HAPYIIIEHUS TTOCIIeIOBATEIFHOCTH ONEepaIlUid MPU MPOBEICHUN OIIbITa, HE IPUBOISAIINE
K HETIPaBUJILHOMY PE3yJIbTaTYy;,

—HETOYHOCTH B OIpENeJICHUH Ha3HAa4YeHHs MPUOOpa, €ro MpUMEHEHUE OCYILECTBISETCS MOCie
HaBOISIITUX BOIPOCOB;

—HETOYHOCTH TIPU HAXO0XJACHUU 00BEKTA.
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