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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMma 1Mo XMMHMH Ha YpPOBHE CpeaHEro ooumiero oOpazoBaHHs pazpaboTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Qeneparuny, TpeOOBaHMKH K pe3yiabrataM oOCBoeHHs (enepanbHO  00pa3oBaTeNbHON
nporpammel cpeaHero oomero oopazoBanus (POII COO), npencrabieHHblx B DeaepabHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHBIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIoUIMX OCHOBHbIE 00pa30BaTENIbHBIE IPOTPAMMBI, U OCHOBHBIX I0JIOKEHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOrpaMMbl MO XHWMHHU, K OIpEAETICHHIO O0OIeit
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYajdbHbIE MOJOXKEHHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COAEp)KaHHs, pPE3yIbTaTOB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xumuyeckoe o00Opa3oBaHUE, I[I0JIy4aeMO€ BBIIYCKHUKaMU 0O0LIe00pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpINAIONIMM JTAallOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOYEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. IJTHU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNoBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YyJarOIIMXCS Ha YPOBHE CPEIAHETO
o0miero oO6pazoBaHusl CpelCTBaAaMH y4eOHOro mpeaMera «XUMHUsS», COJAepKaHUE U MOCTPOCHHUE
KOTOPOTO ONpEZENCHbl B IMpOrpaMMe IO XHMHUH C Y4ETOM CHEIM(PHUKH HAYKH XUMHH, €€
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
HeNeil ¥ MPUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
obpazoBanus B Poccuiickoii @enepamuu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UrpaeT 0coOyio pOJb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpe KaKk O €AMHCTBE MPUPOJBI U YETIOBEKA, KOTOpoe (hOpMUpPYETCS B XUMHUH
Ha OCHOBE TMOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3auMoAeWCTBYS C JpPYrMMH €CTECTBEHHBIMM HayKaMH, XUMHUS cTaja
HEOTHEMJIEMOI YacTbi0 MUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOIO TpyAa M
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa cO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa Ha PElIeHUE TNI00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUUYECKOM, MHUIIEBON, HKOJOTUYECKONW O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM C 00IMMHU LENIMU U NPUHIUIAMH CPEIHEro oOmiero odpazoBaHUs
conepskanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOy4arouIuxcs, HEOOXOAUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  TipeaMeTa «XUMHs» SBISIFOTCS 0a30Bble Kypchl — «OpraHnuyeckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HaHUI MO HEOPraHMYECKOW XMMHUU (C BKIIOUECHHEM
3HaHUU U3 oOuIel XMMHU) U OpraHu4eckod XuMuu. OopMUpOBaHUE JAHHOW CHCTEMbI 3HAHUMN
Opyd HM3Y4YEHUHU TMpeaMeTa oOecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS] BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHH.



CrpykTypa conepxkanus KypcoB — «Opranndeckas xumus» u «O01mas 1 HeopraHuyeckast
XUMHA» chopMUpOBaHa B NMPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IMOJX0Ja K M3YUYECHHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPHHM CTPOCHHUS OPraHUYECKHX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaxX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 10
CJIOKHBIX OMOJIOTHUECKM AaKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHM4eckoil XUMHH MOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOHN CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[To HOBBIM yIJIOM 3peHHUs B IpeaMeTe «XUMHs» 0a30BOT0 YpOBHS pacCMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEero o0pa3oBaHMs TEOPETHUYECKUM Marepuan u
(haKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsS» O00y4yaroIlUMCs MPEeOCTaBIsETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riy0Xke MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaKHEHMIINX BEILECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononsserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COIEp)KaHUSA, HMMEIOIINUMU
KYJBTYpPOJOTHUECKHUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHUMAHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B II03HABaTCIIBHOM U
NPAaKTUYECKON JIEATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAKEHHS K IIPOLIECCY
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHSATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIIE0OBATEIbCKUX 3a7ad. B 1ienom coaepxaHue
y4eOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHs OPUEHTHUPOBAHO Ha (hOpMUpOBaHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBJICHHUM IMyTEM 3KCIIEpUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEeXIy HOBBIMH (akTaMH M TEOPETHUYECKUMH MPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJIOTHHA U MaTepUaJIOB.

B mnnane pemeHus 3anad BOCHUTAHMS, Pa3BUTHUS W COLMAIM3ALUU O0yYaromuxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAaHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUH, MMEIOIINX
6a30Boe 3HaUEHHE JUISL pa3IMYHBIX BUJIOB JIEATEIILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U
0o0paboTkn HHPOpMaIMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B IO3HAHUU XUMHHU.

B npakTuke npenojaBaHusl XUMUHU Kak Ha YPOBHE OCHOBHOTO OOIIero oopa3zoBaHUs, TakK
U Ha YpOBHEe cpenHero oOmero oOpa3oBaHUs, MpPH ONpPEeNeHHH COJepKaTeIbHON
XapaKTepUCTUKU IIeJiell M3y4deHHsl TpeAMeTa HampaBiIeHHUEM IMEepPBOCTENEHHON 3HAYUMOCTU
TPaJUIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUYECKOM HAyKHM Kak o00JacTH
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW IESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OTIpe/IeNICHUIO 1eJIel 3YUYEeHHUS MIPeIMEeTa SBJSIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHHUS TJIABHBIMM LEISIMM HM3Y4YEHMs IpeaMera «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



. dbopMHpOBaHHE CHCTEMBl XMMHUYECKMX 3HAaHMH Kak BaKHEWIIen
COCTABJIAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOM JIeKar
KJIFOYEBbIE MOHATHUSA, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUUM XUMHH, OCBOCHME S3bIKa

HayKd, YCBOGHHE W  TIOHUMAaHHE  CYIIHOCTH  JIOCTYNIHBIX  OO0OOIIEHHIA
MHUPOBO33PEHYECKOI0  XapakTepa, O3HAKOMIIEHME C MCTOPHEH HX pa3BUTUS W
CTaHOBJICHUS;

. dbopMHupoBaHHE W pa3BUTHE TMPEJICTABICHUH O HAy4YHBIX METOJaX

MO3HAHUS BELIECTB U XUMUYECKUX PEaKIil, HEOOXOIUMBIX ISl IPUOOPETECHUST YMEHHIA
OpPUEHTHPOBATHCSI B MHUPE BEIIECTB M XHUMHUYECKUX SIBIICHUM, UMEIOIIUX MECTO B
pUpOJIe, B IPAKTUYECKOM U MOBCEAHEBHON KU3HMU;

J pa3BUTHE YMEHHI U CIIOCOOOB E€ATEIHLHOCTH, CBA3aHHBIX C HAOIIOIEHUEM
U OOBSICHEHHEM XHMMHUYECKOTO HKCIEPUMEHTa, COOIIOJEHHUEM NpaBmiI 0e30IacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ a3tuM, copepxarenbHas XapakTepUCTUKa LIeJIed U 3a7a4 U3ydeHus MpeaMera B
porpaMMme Mo XMMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU IIPUOPUTETAMU
B cUCTeMe cpenHero obmiero obOpaszoBaHusi. CerogHs B NPENOJAaBaHUM XUMHUU B OOJIbIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJiep>KaHusi OoOyueHus,
OpPUEHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HA0OpPOM 3HAHUMU, a (PYHKIMOHATHHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cBs3u ¢ »TUM mnpu H3ydeHHH TIpeAMeTa «XUMHUS» JIOMHUHHUPYIOIIEE 3HAUYCHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanranus OoOy4aloIIMXCS K  YCIOBHUSAM JAMHAMHUYHO  Pa3BUBAIOLIETOCS  MHpA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

¢bopMupoBaHue y OOYy4YalOIIUMXCSl KIIOYEBBIX HAaBBIKOB (KIHOYEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NIl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W o00paboTku WHGOpPMAIMU, HEOOXOMUMBIX ISl MPUOOpPETEHHUs OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XHUMHUH, a TaKXKe JJig OLIEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHN3M YEJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE NTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITENbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XHUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbBIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOW U HayYHO-TIOMYIIpHOU WH(OpMALIUKA XUMHUYECKOTO
COJIEpKaHuUs;

¢dopmHupoBaHHEe W pa3BUTHE Yy OOYYAIONIMXCS AacCOLMATUBHOTO M JIOTHYECKOTO
MBILUIEHUS,  HAaONIOAATEIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpble  OCOOEHHO
HEOOXOUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIUTaHHE Yy oOOydarommxcs YOEeKIEHHOCTH B T'YMaHMCTUYECKOM HaIpaBIEHHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pEIIEHUH TH00alnbHBIX  MPOOJEM  palloHaIbHOTO
MPUPOIONIOIL30BAaHUS, TOMOJHEHNS SHEPreTHYEeCKUX PECYpcOB M COXpPAaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HAaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, @ TaKXKE MPUOOPETEHHsI OIbITa UCIIOJIb30BAHUS MOTYYEHHBIX 3HAHUM JUJISl MPUHSATUS
TPaMOTHBIX PEIICHUN B CUTYaIUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B y4yebnOM mmaHe cpemHero oo0imero o0pa3oBaHus MPEAMET «XHUMHUs» 0a30BOTO YPOBHSI
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO1iee 4ncI0 YacoB, OTBEIEHHBIX Ui W3YUYCHUS XUMUH, Ha 0a30BOM YpOBHE CPETHETO
obmiero obpaszoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmenoo), B 11
kiacce — 34 gaca (1 gac B Heneo).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[Ipenmer opraHM4yecKo XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYECHUE B MOJYUEHUHU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHBbIC ToONIOKEeHUS. CTPyKTypHBIE (DOPMYJIBI OPraHMYECKUX BEIIECTB. | omomorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccuukanmuu  OpraHUYecKWX  BemlecTB.  HomeHkiarypa
OpraHMYECKUX COEIMHEHUI (cucreMaruyeckas) M TpPUBHAJIbHBICE HAa3BaHUS BaKHEUIIMX
IIPEACTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHbIE METO/bl U3YUEHHUS BEIIECTB U UX MPEBPALICHUN: 03HAKOMIICHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HAONIOJCHHE U ONHCAHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEBPAIICHUIO OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH (IJIaBjIeHUE, OOYTIMBAHUE U TOPEHUE).

YrieBogopoabl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKHHA psAx. MeTaH M 3TaH — mIpocTeniue
MPEJICTAaBUTENN aJKaHOB: (U3MYECKWE W XHMHUYECKHE CBOMCTBA (peakiMu 3aMElIeHUs U
TOPEHUsI ), HAXOXKJICHHE B MPUPO/IC, TOJIYUCHUE U IPUMEHEHHE.

AJIKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKHUI psiA. DTUIIEH U PONUIIEH — IPOCTEUIINe
MPEJICTABUTENIA AJIKCHOB: (DM3MYECKHE M XUMHYECKHE CBOWCTBA (peakuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, TUIpaTAIlUU, OKUCIICHHS U TIOTUMEPHU3ALINHN ), TIOJIyYCHUE U IIPUMEHECHHE.

Anxaguensl: Oytanuen-1,3 u metunOyragueH-1,3: crpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJOTUYECKUN psnd. ALETUICH —
MPOCTEHIINN NPECTABUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U PUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (QpuU3NUECKHMEe M XUMHUYECKHE CBOWCTBA (peakinu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHeHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBsA3b MEXIy YIUVIEBOJIOPOJAMHU,
MIPUHAJISKAINTIMHU K Pa3IMYHBIM KJIaccaMm.

[IpupoaHbie HCTOYHUKH YTIEBOAOPOAOB. [IprpoaHblil ra3 U monyTHbIE HEPTSIHBIC Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHi, KaTaTUTHUECKUi), nuponu3. [IpoaykTel nepepaboTku He()TH, UX TPUMEHEHHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yTroib ¥ MPOIYKTHI €ro nepepaboTKH.

DKCIepUMEHTAIbHBIE METObI U3YUEHHUS BEIIECTB U UX MPEBPALIECHUN: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOJHBIX, IPOBEICHHUE MPAKTUYECKOW pPabOTHI:
MOJIy4eHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérneie 3amaun.

Boruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIeCTBA HJIM TPOAYKTA pEaKIMH MO H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOTYKTOB PEAKIINN).

Kucnopoacoaepxamme oprannyeckne coeiHHeHUs!

[IpenenbHble OJHOATOMHBIE CIHMPTHL. METaHON M 3TaHOJ: CTPOEHHE, (QU3NYECKHe U
XUMHUYECKHE CBOWCTBA (pEeakIMu C aKTUBHBIMH METallJIaMH, TaJOre€HOBOJOPOJIaMH, TOPEHHE),




npuMeHeHue. BonopoiHble CBA3M MeXay MOJIEKyJaMH CUpToB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJI0BEeKa.

MHOroaToMHbl€ CHUPTBHI. OTWIECHIJIMKOJIb W TJIMLEPUH: CTPOEHUE, (PU3UYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha opraHu3M desjoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

@deHo: CTPOCHHME MOJIEKYJIbl, (u3Mueckue M XHMMHUYECKHe CBOMcTBa. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpnernnpl U kemonvl. Dopmanblerui, aueTadbAErHI: CTpPOeHHE, (GU3NYECKHUE U
XUMHUYECKHE CBOWCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIEC TIpeETbHBIE KAPOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAs! KHUCIIOTHI:
CTpO€HUEe, (PU3NUECKUEe U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00OLIME I KJlacca KUCIIOT, peaKIusl
TepuUKaANMK), TOoNydeHHe U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3¢upbl Kak NPOU3BOJHbIE KAPOOHOBBIX KUCIOT. 'MAPOIN3 CIOKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrieBojpl: cocTaB, Kiaccu(ukanus yrieBogoB (MOHO-, 1u- U nojucaxapuabl). ['moko3a
— MPOCTEUIIHIA MOHOCAXapHJl: OCOOCHHOCTH CTPOCHHS MOJEKYIbI, (U3NIECKAE U XUMHUECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHune amMMHayHBIM PaCcTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXAEHUE B IPUPOJIE,
npuMeHeHue, Ouonoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemionosa kak npupoiHbie noauMepsl. CTpoeHHe Kpaxmalia U LEII0I03bI.
dusnueckue U XMMUYECKHE CBOWCTBA KpaxMaia (THMIpoin3, KayeCTBEHHAs PEaKIMsl ¢ HOJ0M).

OKClepUMEHTAJIbHBIE METOJbl M3YyY€HHUs BEIECTB M HUX IMPEBpAIICHUN: NPOBEACHHUE,
HaOJIIOIGHHE U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcugom wmenu(ll)), MHOroaTroMHBIX
CUpTOB (B3auMojeilicTBUE TinilepuHa ¢ ruapokcugoM Mmeau(ll)), ampaerumoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
KpaxMaja C HOJOM), HpPOBEAEHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA MJIM IMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconeprkalie OpraHn4eckie COeINHEHUS.

AMUHOKHUCIOTBl Kak aM(OTepHble OpraHUYecKue coeAuHeHus. Pusndyeckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IMLuHA). buonornyeckoe 3HaueHue
amuHOKuCIOT. [lenTumsl.

benku xak nmpupoIHbIE BBICOKOMOJIEKYJISIpDHBIE coeluHeHus. llepBuuHas, BTOpUYHas U
TpeTU4YHasi CTPyKTypa OenkoB. XHMHUECKHE CBOMCTBa OENKOB: THUIAPOIM3, JEHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

DKcrepuMeHTAIbHbIE METO/bl M3Yy4YEHHs BEIEeCTB M UX IMpEeBpalleHHIl: HaOloAeHne U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomonekyIsipHbIe COeUHEHUSA

OCHOBHbBIE TOHSITUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, IMOJHMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKYyJspHass Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEPU3aIIs U MOJIMKOHCHCAIIHSL.



OKCIIEpUMEHTAIIBHBIE METO/BI M3YYEHUS BELIECTB U UX MPEBPAILECHUN: 03HAKOMIICHHE C
00pa3iaMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

Me:xnpeamMeTHbIe CBS3H.

Peanuszanus MeXINpeaMETHBIX CBA3€M IPU MU3y4EHUHU opraHudeckoi xumuu B 10 kiacce
OCYILECTBIIICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwe ecTeCTBEHHO-HAay4YHblE IOHATHUSA: SBJICHME, HAy4HbIH (akT, T'MIoTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PUKAIMS, TMEePUOAUYHOCTh, HAOIIOJACHNUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

@dusuka: Marepus, OSHEpPrus, Macca, aroM, DJJEKTPOH, MOJEKYJA, HHEPreTUYECKUl
YPOBEHb, BEIIECTBO, T€JIO, 00bEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUECKUE BETUYUHBI U
€AMHMILIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, ouocdepa, oOMeH BellecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, OJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorus: nUILEBbIE MPOAYKTbl, OCHOBBI PALMOHAIBLHOTO NUTAHMS, MOIOIIKE
CPEICTBA, JICKaPCTBEHHBIE M KOCMETHMYECKHE Ipenaparbl, MaTepuaibl U3 HCKYCCTBEHHBIX U
CUHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0OCHOBbI XMMHH

XuMuueckuil sneMeHT. AToM. Sapo aroma, H30TOMBI. DJEKTPOHHAS 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
OJeKTpoHHask KOH(UTypalys aTOMOB.

[Iepnonnueckuit 3akoH u Ilepmoamueckas cucrema XuUMH4eckux snemeHTtoB JI. .
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeprUoANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKash CBsS3b. BUABI XMMHUYECKOM CBs3M (KOBaJEHTHas
HEeNoJIsipHasl U TOJspHas, WOHHas, MeTajuindyeckas). MexaHu3smMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBSI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsa3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTHe 0 aucnepcHbIX cucTemax. VICTHHHBIE U KOJUIOUIHBIE pacTBOpBL. MaccoBast 101t
BEILECTBA B PaCTBOPE.

Knaccudpukanus Heopranuueckux coequHeHui. HoMmeHknaTypa HeOpraHudecKux
BEIIECTB. ['eHeTHuyeckas CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANMUX K PA3IUYHBIM
KJIACCaM.

Xumuueckas peakius. Kiaccuuxanus XUMHUYECKHMX peakUuil B HEOPraHWYECKOH u
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHUs MACChl BEUIECTB, 3aKOH COXPAaHEHHUs M MPEBPALECHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.



CkopocTh peakiuu, e€ 3aBUCMMOCTh OT pasNuyHbIX (akTopoB. OOpaTUMble pEaKIIHH.
Xumuueckoe paBHOBecue. DakTOpbl, BIMSIOMIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponuTuueckas auccounanus. CuipHble M ciadble 1eKTposnThl. Cpena BOIHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IIET0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

DKCIEpUMEHTAIIbHBIE METO/bl M3YUYEHHUsI BEIIECTB M WX MPEBPAIICHUN: TE€MOHCTpaIus
tabnui «llepuoguyeckas cucrtema xumuuyeckux snaemeHToB [[. M. MenpaeneeBay, u3ydeHue
MoJeNIed KPUCTAUIMYECKHX PEmETOK, HAOMI0JIeHHe ¥ ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OmnpeAesieHue Cpeabl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAILHOTO WHIUKATOPA, PEAKIIMHU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

PacuérHric 3amaun.

Pacuérel mo ypaBHEHUsSIM XUMHUYECKHX pPEaKUUid, B TOM YHCIE TEPMOXUMHUYECKHE
pacu€Thl, pacYEThI C HCIIOJIL30BAHUEM MOHITUSA «MACCOBAs JOJISl BEILIECTBAY.

Heopranuueckasi Xumms

Hemeramnbl. Ilonoxkenue HemetaiioB B Ilepuoandeckoid cHUCTEME XHUMHUYECKUX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (Du3MUecKHe CBOMCTBa
HEMETAIIOB. AJUTOTPOMHS HEMETAIOB (Ha IpUMepe KUCIOpoia, cephl, hocdopa u yriepoaa).

XHWMHYECKHE CBOMCTBAa BAXKHEUIUX HEMETAUIOB (TaJlOTEHOB, cephl, a3otra, (ocdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHNne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertannsl. [Tomoxenue metannos B [leproanueckoit cucteMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢duszndeckue cpoiicTtBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HaNPSKECHUN
METaJLIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATpWM, Kalui, KalblUWW, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

O6mue cnocoObl monydeHus: MeTauioB. [IpuMeHeHne MeTamuioB B OBITY U TEXHHUKE.

DOKCHEepUMEHTAIBHBIE METOJbl M3YUYEHMsI BEIIECTB W HMX TMPEBpAIlCHHI: H3ydeHUe
KOJUIEKIIMU «MeTaluibl U CIJIaBbl», OOPa3Il0OB HEMETANIOB, PEIICHHE SKCIEPUMEHTATBHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

PacuérHeie 3ama4n.

Pacuérer Maccel BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEIIECTB, Pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, ECITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMHA | KM3Hb

Ponrs xummm B oOecnme4eHHMM DKOJIOTHYECKOW, HSHEPreTUYeCKOW U  THUIICBOM
0e30MacHOCTH, Pa3BUTHH MeAWIMHBL. [lOHSATHE O HAyYHBIX METOAAX IMO3HAHUS BEIIECTB M
XUMHYECKHUX PEaKIUM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO TMOJNy4eHUs
BaKHEUIIINX BEIIECTB.

YenoBek B MuUpe BEUIECTB U MATEpPUANIOB: BAKHEMIIME CTPOUTENIBHBIE MaTEpHUalIbI,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KPacKH, CTEKJIO, KE€paMHKa, MaTepHalIbl JIs SJIECKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaTIbHbIC yI0OpEHUS.

XuMUg U 3J0pOBbE YEJIOBEKA: MPABUJIA HMCIIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MacHOTO MCIIOIh30BaHMS MPENapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.



MexnpeaMeTHBIE CBSI3H.

Peanuzanus MEXIpeIMETHBIX CBA3EH MPH U3y4eHUU OOIIeH U HEOPTaHUYECKON XUMHUH B
11 xyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX HMOHATHI,
TaK U MOHATHUM, SABJISIIOIUXCS CUCTEMHBIMU IS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: HAay4HBIH (PakT, THIOTE3a, 3aKOH, TEeOopus,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICIINPOBAHUE, U3MEPEHHUE, SIBIICHUE.

®usuka: marepus, SHEprus, Macca, aToOM, JJIEKTPOH, IPOTOH, HEMTPOH, WOH, HU30TOI,
paZlOaKTUBHOCTb, MOJIEKYJIA, SHEPI€TUUYECKUIl YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHoOe
COCTOSIHUE BELECTBA, (PU3NUYECKHUE BEIIMYMHBI U €IMHULIBI X U3MEPEHMSI, CKOPOCTb.

Buonorusi: kieTka, opraHusM, SKOocHUcTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

I'eorpadus: MuHepabl, TOPHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHomorua:  XUMHMYECKas  NPOMBILUIEHHOCTb,  METAJULYprusi,  MPOU3BOACTBO
CTPOUTEIIBHBIX MaTepHUaJIOB, CENbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, IIAILEBAs
IPOMBIIIJICHHOCTb, (papMalleBTUYECKas MPOMBIIICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHX
IIPEnapaTroB, MPOU3BOJICTBO KOHCTPYKIHMOHHBIX MAaTEpHUAIIOB, IEKTPOHHAS IPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOUTUMHUCS
porpaMM CpeaHero oOmero oopazoBaHUsl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MPOrpaMM CPETHETO OOIIET0 00pa30BaHUs SBISETCS CUCTEMHO-IEATEIIBHOCTHBINA MOIXO/.

B cooTBeTcTBHM C CHCTEMHO-AEATEILHOCTHBIM MOJIXOJOM B CTPYKTYpE JIHYHOCTHBIX
pe3ylbTaTOB OCBOEHHUsI TNpeaMera «XUMHUs» Ha YpPOBHE CpeIHEro oo0Iuero ooOpa3oBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE:

OCO3HaHHE OOYYAIOUIUMUCS POCCHICKOW Tpa)KTaHCKOW MICHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIEICHHIO;

HaJu4Yre MOTUBAIIUU K O0YUYEHUIO;

[eJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS B CBOCH JIEATEITBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEeME XHMMHYECKOTO
oOpa3zoBaHusi;

HaJIM4YUEe TPABOCO3HAHMS JKOJOTUYECKOW KYIBTYphl M CIIOCOOHOCTH CTaBUTh LENU U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHS MpenMera «XHUMHs» JIOCTHTaloTCsi B €IUHCTBE
y4eOHOM M BOCHUTATECIBHOW JIESITEIIBHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TPpaXTAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH W TIPAaBHJIAMH TTOBEICHHSI,
CIOCOOCTBYIOLIUMH IpOLIecCaM CaMOIO3HAHMS, CAaMOPAa3BUTHA M HPAaBCTBEHHOT'O CTAHOBJIICHHS
JTUYHOCTH 00YYaIOIUXCSI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPakKaroT chOpMUPOBAHHOCTH
OTBITa TIO3HABATEIHLHON W TMPAKTHYECKOW ACATEIHPHOCTH OOYYAIOMIMXCS TO peau3aluu
MPUHSTHIX B OOIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUs 00YYaIOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U OOSI3aHHOCTEH, YBaXKCHUS
K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOpPMax M MIpaBUiIaX MEXIUYHOCTHBIX OTHOIICHHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOU JIEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHun yueOHbIX U MTO3HABATENIbHBIX 3a/1a4, BHITOJIHEHHH XUMUUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W TPHHUMATh MOTHBBI, HaMEPEHHMsI, JIOTUKY W apryMEHTHI
JIPYTUX TMPU aHATU3€ PA3IMYHBIX BUJIOB yUeOHOM NESITEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIICHHWS] K HCTOPUYECKOMY W HAyYHOMY HACJIEAUI0 OTCYECTBEHHOM
XUMUH;

YB@XEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPUU M TPAKTUUYECKOTO NMPUMEHECHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTM)KCHUS HAYKU €CTh Pe3ylbTaT JUIUTEIbHBIX HAOIIOJCHHIA,
KPOTMOTJIMBBIX IKCIIEPUMEHTATBHBIX MTOMCKOB, TOCTOSTHHOTO TPY/la YYEHBIX U MPAKTHKOB;

WHTEpeca W I[I03HABATENIbHBIX MOTHBOB B TOJIYYEHHH U TOCJIEAYIOIIEM aHAJIu3€e
uH(OpMAIUK O MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOMN OTEUECTBEHHOW XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBE/ICHMS;



CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHbIE C XHMHUYECKUMHU SIBICHUSIMH, U
MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTU OLICHUBAaTh CBOE IMOBEJCHUE M IOCTYNKH CBOMX TOBApPHUILEH C IMO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIECACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 370poBOoro M Oe3omacHOro oOpas3a XU3HU, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOroieHusl MpaBuil 0e30MacHOro OOpalleHUs] C BEIIeCTBAMU B OBITY, MOBCEIHEBHOM
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

MOHUMAHUS LIEHHOCTH TMpPaBWJ WHIUBUIYaTbHOTO M KOJUIEKTMBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAILUAX, YTPOXKAIOIIMX 3J0POBbIO U JKU3HU JIFOJIEH;

OCO3HAHUS TOCJEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YHOTPEeOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HCCIIEAOBATEIbCKON JIESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUIAX JACSITEIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YaCTHE B PEUICHUM NPAKTHYECKUX 3aJad COLUUAIBHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3yUEHHUIO Mpodeccuid pa3iMdHOro poja, B TOM 4HCIe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBAXKEHUS K TPYLY, JIFOJSAM TPYAa U PE3YIbTATaM TPYJIOBOM JEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHAYAJIbHON TPaeKTOpUU OOpa3oBaHUs,
Oynymieit mpodeccuu U peaan3anui COOCTBEHHBIX KHU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEel 00I1IecTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHUSA:

HKOJIOTHUYECKH 11€I€CO00Pa3HOr0 OTHOLIEHHS K PUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MMOHUMAaHHUS TJI00ATBHOTO XapaKTepa YKOJIOTUUECKUX TMPOoOIeM, BIUSHISI IKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HaHUs HEOOXOUMOCTH UCTIOIB30BaHUS JOCTHKEHUN XUMHHU ISl PEIICHUS BOITPOCOB
PalMOHATBHOTO MPUPOAONIOIb30BAHMUS;

AKTUBHOI'O HEINPUATUS AEHUCTBUM, NMPUHOCALIUX BPEI OKPYXKAIOLIEH IPUPOIHON Ccperne,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE TMOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HAJIMYMST Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTHYECKON KYJIbTYPhI, OIBITA
JEATENIbHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCA HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHKH;

MOHUMAHUS CTeUM(DUKN XUMUU KaK HAayKd, OCO3HaHUA €€ poiau B (OPMUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
MHpE KaK O €IMHCTBE IMPUPOABI U YEJIOBEKA, B MO3HAHWUU IPUPOJHBIX 3aKOHOMEPHOCTEU M
penIeHrH IPOoOIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XMMHHU JJIsi COBPEMEHHOW IUBWIHM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEHICHUH TI00ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OSHEPTreTUYECKOW, THUIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIINHBI,



00ECTIeYeHUN YCIIOBHH YCIIEIIHOTO TPY/Ia U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOTO YIeHA
00111eCTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMaHHs CYIIHOCTH METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MONy4yaeMbIe 3HAHUSI IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIAIINX B HEM W3MEHEHHIA,
YMEHHSI 1e71aTh 000CHOBaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS TAHHBIX
C IIEJIbIO TOJTYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XHMHUYECKHAE 3HAHUS JUIS PEUICHUS
po0JIeM B peabHbBIX KU3HCHHBIX CHTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON eI TEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPA30BAaHHIO W CaMOOOpA30BaHHIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH,

UHTEpeca K OCOOCHHOCTSIM Tpylda B pasnu4HbIX cdepax mpodhecCHOHATHHOM

JeATEIbHOCTH.
METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ybTaThl OCBOEHHUS y4eOHOro mpenMera «XHUMHUS» Ha YpOBHE
cpeaHero o0miero 00pa3oBaHus BKIIFOYAIOT:

3HaYUMBIE U1 (DOPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCHUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbI (aKT, IPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHble  y4eOHbIE  JEHCTBUS (mo3HaBaTeIbHBIE, KOMMYHHUKATHUBHEIE,
perynatuBHble), oOecneunBaronye (GopmupoBaHue (QYHKIMOHATBHOH TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXcs;

CIOCOOHOCTh ~ OOyYaromuxcs  HMCIOJB30BaTh  OCBOEHHBIE  MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHbIe PE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JCHCTBUSMHU.

OByaieHNe YHMBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH €HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBHS:

CaMOCTOATENbHO (OPMYJIHPOBATh W aKTyaIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENCIIATh IENN JeATSIILHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

HCIIOJIB30BAaTh IMPU OCBOCHHU 3HAHUU HpI/IéMBI JJIOTUYCCKOI'O MBIIIJICHUSA — BBIACIIATH
XapaKTepHble TPU3HAKK TOHATHH W YCTaHABIMBATh WX B3aHMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINEC MOHATHA IJI 00BsICHEHNS OTACIIbHBIX (baKTOB u ﬂBHeHHﬁ;

BBHIOMpATh OCHOBAaHUS W KPUTEPUH I KIACCH(UKAIMKM BEIIECTB U XUMHUYECKUX
peaKIuii;

yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIEC CBA3M MEXKIY U3YIaeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYECKHE pACCYXIEHUs (MHAYKTUBHbIE, NEAYKTHBHbIE, [0 AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSITHh B MPOIIECCE MO3HAHUS, UCIIOIb3yeMble B XUMHUH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
xumMu4deckas (GopMyna, ypaBHEHHE XHUMHUYECKON peakiuu — TpU pEHIeHUd Yy4eOHBIX



MIO3HABATENBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHATh HA3BaHHbBIE MOJEJbHBIE NPEICTaBICHUSI
JUISI BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEAKLIUM.

2) 0a3oBble HCCJIeA0BaTEIbCKHE HeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUI;

¢dbopMynMpoBaTh LEJIM W 3a7ayd  MCCIEIOBaHMSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOMPOCH! B KaY€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEACHMS YUYEHUYECKHX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
MPOTHO3MPOBATh €r0 pe3ylbTaT, (OpPMYyIUpOBaThH OOOOIIEHUS ¥ BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOW MCCIE0BATENbCKOM M INPOEKTHOM JeATEeNIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHHUS
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATbCSI B pa3IMYHBIX HCTOYHMKAX HMHPOpPMALUU (HAYyYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble Tmocodus, pecypcel HHTepHera),
aHaJM3UpOBaTh HMH(OPMAIMIO PA3IMYHBIX BUAOB U (OpM MpencTaBiIeHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(GbopMynMpOBaTh 3ampochl M NPUMEHSTH pa3IM4YHbIe METOABI IPU IMOUCKE U OTOOpe
uH(popMaluu, HEOOXO0AUMOM J1JIs BBIIIOJIHEHUS YUE€OHBIX 33/1a4 ONpeAEIEHHOTO TUIIA;

IpUOOPETaTh ONBIT MCIIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (hOpMY MpeCcTaBIeHUs] HHPOPMALIUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJb30BAaTh HAy4yHbIH $3bIK B KayeCcTBE CpEACTBa MNpH paboTe € XUMHYECKOH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((u3MYecKue M MaTeMaTHYecKHe) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIAHOCTH.

OBnagenne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH NeHCTBHAMMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKAaeMON TEMbI B XO/I€ AUAaJora W/Wiu JUCKYCCUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3CHTALUEN pPE3yJIbTaTOB IO3HABATEIBHOW AEATEIBbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4yeOHOro mnpoekTa ¥ (HOpMyIHpOBaTh BBIBOJBI IO pe3ylbTaTaM MIpPOBEAEHHBIX
UCCIIEIOBAaHUN ITyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUSI U 00MEHa MHEHHSIMU.

OBiajeHne YHMBEPCAJIbHBIMHU Pery/siTHBHBIMU /1€fiCTBUAMM:

CaMOCTOSITENIHO TIAHUPOBATh M OCYLIECTBIIATH CBOIO IO3HABATENIBHYIO IEATEIbHOCTD,
onpezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeJUlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCO0 UX pElIeHUs C y4ETOM MOJyuYeHHUs] HOBBIX 3HAaHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JEsATeIbHOCTM Ha OCHOBE caMoOaHaliu3a |
CaMOOLIEHKH.

MHNPEIMETHBIE PE3YJBbTATHBI

10 KJIACC



[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudeckast XUMUs» OTPaXKaroT:

c(OPMUPOBAHHOCTb MPEACTABICHUM O XUMHUYECKOH COCTaBJISIONICH eCTEeCTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBICHUN NPUPOIBI, B (POpMHpPOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHusT TPAKTHYECKUX 3a7ad M HSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CHCTEMOM XMMMYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATrarOLINe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
JNEKTPOOTPUIIATENIFHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIH O00BEM, YITIEPOAHBIA  CKEIET,
GbyHKIIMOHAIbHAS TPYMIMa, pajuKail, H30MEpHusi, W30MEpbl, TOMOJIOTMYECKUN psiA, TOMOJIOTH,
YIIIEBOIOPOABI, KHCIOPOA M a30TCOJEPKAIINE COCTUHEHUS, MOHOMED, TOJIUMEp, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUA, JIe)KAlllue B OCHOBE MOHUMAaHUS
MPUYNHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTUYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJMyYeHUHU U 0€301aCHOM UCIOJIb30BaHUHU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAaKTHYECKOM JIeATEITPHOCTH YEIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepPHbIC IPU3HAKU MTOHITHI, YCTaHABINBATh
WX B3aUMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE TIOHSATHS IIPH OMHMCAHUH COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYEeCKUX COCTUHEHUII;

c(hOPMUPOBAHHOCTh YMEHHH HCIOJB30BaTh XUMUYCCKYIO CHMBOJIMKY JJISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEéHHON) (popMyrT opraHM4eCcKUX BEIIEeCTB
U YpaBHCHUU XUMHUYECKHX pPEaKIWi, U3rOTaBIMBATh MOJEIU MOJICKYJI OPTaHHYECKUX BEHICCTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpPMUPOBAHHOCTh ~ yYMEHHUU  YCTaHABJIMBATh  NPHHAUICKHOCTh  H3YyYEHHBIX
OpPTaHMYECKHUX BEHIECTB 1O HX COCTaBy U CTPOEHHUIO K OIpeAenEHHOMY Kiaccy/Tpyrrme
COCMHEHUI (yrieBomopospsl, KHCIIOPOJT " a30TcoIepIKaIIne COCIMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS), JaBaTh UM Ha3BaHUS 10 CUCTEMaTHYEeCKOH HOMEHKIAType
(IUPAC), a Takxe MPUBOAWTH TPUBHAJIbHBIC Ha3BaHHs OTACIBHBIX OPraHUYECKHUX BEINECTB
(oTUJeH, TpOMWIIEH, aleTUJeH, JSTUJICHIJINKONb, TIulepuH, QeHon, Qopmanbaeru,
aneTabJICTH]l, MypaBbUHAs KHCIIOTA, YKCYCHas KHCJIOTa, OJICMHOBAsl KHCJIOTa, CTCapUHOBAs
KHCTI0Ta, TTI0K03a, (PPYKTO3a, Kpaxmall, eJUTI0JI03a, TIHUIIH);

c(OPMUPOBAHHOCTh YMEHHS ONPEICNISATh BUIbI XHUMHYECKOW CBS3M B OPTaHHMYCCKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMCHHSI TPUMEHSTH TOJIOKEHUS TCOPHU CTPOCHHS OPTaHHYSCKUX
BemiecTB A. M. byrnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHSI MacChl BEICCTB;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOoeHHe, (U3NUecKue u
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEJICTABUTEIICH Pa3TUIHBIX KIIACCOB OPraHUYECKHUX BEIISCTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraguen-1,3, Oensodn,
METaHOJI, dTaHOJ, YTHJICHTJINKOIb, TJIUIEPHH, (PSHOJ, aleTaIbIeTH/l, MypaBbHHAS U YKCYCHAas
KHCTIOTHI, TJIOKO3a, Kpaxmall, IeJUII003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEXKIYy HUMH yYPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYCCKHX PEAKIMHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPH30BaTh HCTOYHUKH YTIICBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
IPOJYKTOB NEpepaboTKu;



C(OPMHUPOBAHHOCT YMEHUH MPOBOJAUTH BBIYUCICHUS IO XUMHUYECKUM YPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUN);

cOpPMUPOBAHHOCTh YMCHHM BJIAJETh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX METOJaX
HAy4YHOT'O ITO3HAHUS, UCIOJIb3YEMbIX B XMMHUH IIPH U3YyYCHUH BEILECTB U XUMUYECKUX SBJICHUN
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS Ul IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYaLUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh IPAaBUIIA MOJIb30BAHUSA XUMHUECKON MOCYI0N U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHUI IJIAHUPOBATh M BBIMOJHATE XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHMH, MOJYYEHUE ITUIICHA U U3Y4YEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB IpuU
HarpeBaHUU, IBETHbIE PEAKLIUU OEJIKOB) B COOTBETCTBUM C IPAaBUIAMU TEXHUKU OE30MACHOCTU
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpYIOBaHHUEM, NPEICTABIATh PE3yJIbTaThI
XMMHUYECKOTO 3KCIEepUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd Hu
(opMyIMpOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHMH KPUTHUUECKH aHAIM3MPOBATH XMMHMUYECKYIO HH(OpMAIUIO,
I0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHUPOBAHHOCT YMEHHMH COOMIOAATh MpaBHJa HSKOJIOTHYECKU LIEJIeCO00pa3HOro
MOBE/IEHNA B OBITY M TPYAOBOM JEATENbHOCTU B LEISIX COXPAHEHMsI CBOEro 3JI0pOBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAILIECHUS UX BPEJAHOTO BO3AEHCTBHS HA OpraHU3M
YEJI0BEKa;

Ui 00yYaroluXcs ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMM 3]I0POBbs: YMEHUE NPUMEHATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

Ul CHENbIX M CIa0OBHUIAIMX OOy4aroIMXcs: yMEHHE UCIOIb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHA Kypca «OOm@as M HeopraHudeckas XUMHs»
OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA: O XHUMHUYECKOW COCTaBISAIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3adad M HSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJATarolInue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBI O00BEM, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HWOHHasl, MCTAIJIMYCCKad, BO)IOpO,ZIHaﬂ),
KpUCTAJUIMYECKasi  peléTka, TUIBI XMMHUYECKMX  pEaklMid, pacTBOp, DIJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYCCKAS JUCCOIUAINS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOW  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUS W MNPEBPAILIEHUS DHEPTrUU MPU XUMUUYECKHX
peaKHI/IZX), SaKOHOMepHOCTI/I, CI/IMBOJ'II/I‘IeCKI/Iﬁ SA3bIK XHWMUH, MHpOBO33pCH‘IeCKI/Ie 3HAaHUA,
JeXalue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,



(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJIyYEHUH U 0€30M1aCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKON AEATEIBHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTb YMEHUH BBIABIIATH XapaKTepHble IPU3HAKU OHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONKMCAHUU HEOPraHMUYECKUX
BELICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS
GopMyn BelIeCTB M ypaBHEHMH XUMHUUYECKUX pEaKLUH, CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKMX BELICCTB (yrapHbId Tas3,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTb, HErall€Has W3BECTb, IIUTbEBAs COAA, MUPUT U
Apyrue);

C(OPMHPOBAHHOCTb YMEHHUH ONpEeAeNsATb BAJEHTHOCTb U CTEHNEHb OKUCIICHUS
XUMHUYECKMX DJJIEMEHTOB B COEAMHEHMSIX PA3JIMYHOIO COCTaBa, BMJ XMMMUYECKOH CBS3U
(KoBaJIeHTHasi, MOHHAsA, MeTaNIN4YecKas, BOJOPOJIHAs) B COCJUHEHUAX, TUI KPUCTAUIMYECKON
pEIIETKY KOHKPETHOTO BELIECTBA (aTOMHAs!, MOJIEKYJIIpHAsi, MOHHAsA, METAJNINYECKas ), XapaKTep
Cpelibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCIUHEHUM;

c(OPMHPOBAHHOCTH YMEHHUH YCTaHABIMBATH MPUHAICKHOCTh HEOPTAHWUIECKUX BEIIECTB
IO UX COCTaBY K ONpeAEIEHHOMY KJlacCy/TpyIle COeAMHEHUH (IPOCThie BELIeCTBAa — METAJLIbI U
HEMEeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICH Iepuoandeckoro 3akona JI. MW.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
HIPOTHOCTUYECKYIO (YHKLIUY,

c(OPMHPOBAHHOCT, YMEHUH XapaKTEpU30BaTh DIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKHUEC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XMMHYECKHUX 3JEMEHTOB M HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucTeMbl XUMHAYECKUX d1eMeHToB /1. M.
Menpaeneena;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, IMOATBEPXKIATh CYIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OPMUPOBAHHOCTh YMEHUS KIACCHU(PUIMPOBATh XUMUYECKUE PEAKIMH MO Pa3IUYHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3((eKTy peakiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHUS PEAKLIUN pa3IMUHBIX TUIIOB, IOJIHbIE
U COKpAallEHHBbIE YPaBHEHUS peaklnii HMOHHOIO OOMEHa, yUMThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuy UayT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, IOATBEPIKAAIONINE KadeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BELIECTB, pACHO3HABaThb ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMI PACKPBIBATh CYLITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTH YMEHHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKLUU OT
pa3aNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XUMHUYECKHE IPOLIECCHI, JIeXkallue B
OCHOBE NPOMBIIIUIEHHOT'O MOJYyYeHUsI CEPHOM KHMCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHHUS C HCIOJB30BAHUEM ITOHSATHUS
«MaccoBasi JI0Js BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHMH TIa30B MPHU XUMHYECKHX



peaKIMAX, Macchl BellecTBa WM 00bEMaA ra3oB M0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChl BEILIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTHH;

c(hOPMUPOBAHHOCTh YMEHHUI COOIIOATh MpaBUIIa MOJ30BAHUS XUMUUYECKOW MOCYA0N U
1a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

C(OPMHUPOBAHHOCTh YMEHHUI IJAHUPOBAaTh M BBINOJIHATH XUMHUYECKUI SKCIIEPUMEHT
(pa3nokeHue TepoKCcHIa BOJOPOAAa B MPHCYTCTBUM KaTallM3aTopa, OINpEACICHUE CpPeabl
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLWH, PeaKklMd HMOHHOTrO OOMEeHa, KayeCTBEHHBbIC pPEaKIuu Ha
cyibdar-, kapOOHAT- U XJOPHUJ-AaHUOHbI, HA KAaTUOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3amad mo temMam «Mertamasl» U «Hemeramisl») B COOTBETCTBUM C TPABWIIAMH TEXHUKU
0€30I1aCHOCTH NP 0OpallleHUH C BELECTBAMU U JIAOOPATOPHBIM 000py10BaHUEM, IIPEACTABIAThH
pe3yabTaThl XMMHYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATh XMMHYECKYI0 HH(opMaImro,
[OJYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOW KOMMYHHMKauuu, HHTepHET u
APYTHX);

c(OPMHPOBAHHOCT YMEHMH COOMIOAATh MpaBWJIa SKOJIOTHYECKH IeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYIOBOH IEATETBHOCTH B LENAX COXPAHEHHs CBOErO 3I0POBbS U
OKpY’Karolled MPUPOJHOM Cpelbl, OCO3HABAaTh OMACHOCTh BO3JEHCTBHS Ha YKUBbIE OPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIch mokasatens [1/IK, moscHATh Ha mpuMepax CrocoObI
YMEHBIICHUS U NPeIOTBPAILEHHs UX BPEJAHOI0 BO3ICHCTBUS HA OpPraHU3M YEJIO0BEKa;

Ui 00YYaroImUXCs C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3JI0OPOBBSI: YMEHUE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUM;

IUI  CHETbIX M CIa0OBHUIAIMX OOyYaroIUXCA: yMEHHE HCIOIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy o0o3HaueHui JI. bpaitns 1iis 3anucu XuMu4eckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne i/ P Konrposbusie IIpakrunyeckue op
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpeameT opranmdeckor XxuMun. Teopus
P P P bubnuorexa [{OK
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 IIpenenbHBIE YIIIEBOOOPOILI — AIKAHEI 2 bubnmorexa HOK
' pea yr AOPOA https://myschool.edu.ru/
59 HenpenenbHbie yrieBogopoOIbl: aaKEeHbI, 5 1 bu6mmoreka IIOK
' aJIKaIUCHBI, aJJKUHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApomaTHdecKue YIIIEBOIOPOIbI 2
P r AOPOL https://myschool.edu.ru/
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOJIOB 1 3 1 bubnunorexa LIOK
' UX nepepaboTKa https://myschool.edu.ru/
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnunorexa LIOK
3.1 Cruprsr. Denon 3
p https://myschool.edu.ru/
3.2 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 7 1 bubnunoreka LIOK

CrnoxxHbie 2UpPBI

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bu6nunorexa LIOK

33 YTaeBOzEL 3 https://myschool.edu.ru/
Wroro no pazueny 13
Pazpea 4. ‘A30Tc0uepmamne OpraHuYecKue coeMHeHMs

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3 BH6J?HOTeKa HOK

https://myschool.edu.ru/

Hroro no pazneny 3
Paspean S. ‘BLICOKOMOHeKleﬂpHI)Ie COeJMHEeHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2 ﬁ::;i?;lr?wf/ziﬁogl.oe chu.ru /
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoiabubie Ipaktuuec  (undposbie)
NPOrpaMMsbl Bcero
paboTnI ke paborel ~ 00pazoBaTe/bHbIE
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue aroMoB. [leprnognueckuii 3aK0H
P pron bubnunoreka LIOK
1.1 u [lepuoanueckas cucTeMa XUMUICCKUX 3
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4 bubmmoreka [JOK
' BEIIECTB https://myschool.edu.ru/
bubnunoreka LIOK
1. X 1 1
3 HMITHECKHE peaKiitd 6 https://myschool.edu.ru/
bubmmoteka IIOK
Hroro no pasery 13 https://myschool.edu.ru/
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertabt 6 1 bubmorexa HOK
https://myschool.edu.ru/
2.2 Hemertamiet 9 1 1 bubmorexa LOK
https://myschool.edu.ru/
53 CBs13b HEOPTAaHUYECKUX M OPTAHHYECKUX 9 bubmmnoreka [JOK
' BEIIECTB https://myschool.edu.ru/
bu6nunorexa LIOK
n 17
TOTO To pasaeiy https://myschool.edu.ru/
Paszngen 3. Xumus u :Ku3HL
3.1 XUMHUS U )KA3Hb 4 bubnnorexa [IOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34



IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoTshI
pecypcsl
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1 bubnnoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopus ctpoeHHst OpraHUYEeCKUX
2 coenqunenuii A. M. Byrieposa, eé 1 bubnmorexa LHOK
-V DYTICEPOBd, https://myschool.edu.ru/
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
3 OpraHn4eckux Bemiects. Homenknarypa 1 bubnuorexa [JOK
(cucreMaTuveckas) U TpPUBHAIBHBIE https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKHUX BEILECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 bubnuorexa [JOK
TOMOJIOTHUYECKHUU ST https://myschool.edu.ru/
5 Mertan 1 3TaH — npocTenime 1 bubnuoreka [IOK
MPECTaBUTENN ATKAHOB https://myschool.edu.ru/
. bubnmoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
https://myschool.edu.ru/
7 OTUiEH U IPONWIEH — IpOCTeine 1 bubnnorexka [JOK
MPEICTaBUTENMN ATKEHOB https://myschool.edu.ru/
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1 bubnnorexa [JOK
ATUJICHA U U3YYEHUE €r0 CBONCTBY https://myschool.edu.ru/
9 Ankanuensl. byranuen-1,3 u 1 bu6mmoreka [JOK

MetunoyraaueH-1,3. [lomyuenue

https://myschool.edu.ru/
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSIL.

bu6mmoreka [IOK

10
AneThiieH — MpOCTEHIIHI https://myschool.edu.ru/
MpEeACTaBUTEb AIKUHOB
1 Brruuciienus o ypaBHEHHIO bubnunoreka HOK
XUMHUYECKOHN peakiuu https://myschool.edu.ru/
12 Apenbl: 6eH301 U TOIyod. TOKCHYHOCTh bubnuorexa [JOK
apeHoB https://myschool.edu.ru/
13 ['enernueckas cBs3b yIieBOIOPOIOB, bubnnoreka [JOK
MPUHAJICKAIINX K Pa3JIUYHbIM KJIaccam https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
14 i pH poILHLHZ ras " Ioil Iile He(bT]jIHLIe Bubmorexa IIOK
pup yt . https://myschool.edu.ru/
ra3bl, HeTh U IPOYKTHI €€ nepepaboTKu
[IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOOB:
15 bi{ pI/I poL[HLHZ ras " o }}Il;e Heq)Tl:[HLIe bubmmorera [OK
pHp yr . https://myschool.edu.ru/
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
16 Kontponbnas paboTa mo pazaery bubnuotexa [JOK
«YTII€BOIOPOABD) https://myschool.edu.ru/
17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: bu6mmoreka [JOK
METaHOJI U 3TaHOJI. BoiopoaHas CBs3b https://myschool.edu.ru/
18 MHOroaroMHsbI€ CIIUPTHL: ITUICHITIUKOIb bubnnorexa [JOK
Y TIIMLEPUH https://myschool.edu.ru/
DeHOJI: CTPOCHUE MOJIEKYIIBL,
. bubnuorexa [JOK
19 ¢bu3nyeckre 1 XUMHUYECKHE CBONCTBA,
https://myschool.edu.ru/
MIPUMEHEHHE
20 Anpaerunpl: GopManbaeTuI U bu6mmoreka [JOK

areTanbaerug. AneTon

https://myschool.edu.ru/
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OnHOOCHOBHBIE NPEEIbHBIE

bubmuoreka [JOK

21 KapOOHOBBIE KHUCIIOTHI: MypaBbUHAS U
P yp https://myschool.edu.ru/
YKCYCHas
99 [TpakTuyeckas padora Ne 2. «CBoiicTBa bubnuoreka [IOK
pacTBOpa YKCYCHOM KHUCIIOTBI» https://myschool.edu.ru/
CrteaprHOBas U OJICMHOBAs KUCIIOTHI, KaK
23 MIPEACTABUTENH BLICIINX KapOOHOBBIX bubmmorexa LIOK
P p https://myschool.edu.ru/
KHCJIOT
24 MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX bubnuorexa [JOK
KHCJIOT, NX MOIOIIEE JESHCTBHUE https://myschool.edu.ru/
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC
bu6mmoreka [IOK
25 KapOOHOBBIX KUCIOT. ['uaponus
https://myschool.edu.ru/
CJIOXHBIX 3(PpHupoB
26 XKupsl: ruponan3, NpUuMEHEHHeE, bubnuoreka [IOK
OunoJsornueckasi pojb KHUPOB https://myschool.edu.ru/
VYrneBojbl: cocTaB, KiaccHuPHUKaIMS.
N bubmuorexa [JOK
27 Bakueiimme nmpencTaBuTeNn: IIIIOK03a,
https://myschool.edu.ru/
bpykTo3a, caxaposa
28 Kpaxman u nemnrono3a Kak mpupoaHbie bubnuorexa [JOK
MIOJIMMEPBI https://myschool.edu.ru/
KonTtponsHasg pabota mo paszaei
29 «KHZJI:O 0JICO, pe mamneg FaHI/I}‘]—IeCKI/Ie bubmorexa LOK
pOACOIED P https://myschool.edu.ru/
COEIMHEHUSD)
Bbubaunoreka [IOK
30 AMWHBI: METWJIAMUH U aHWINH 1
https://myschool.edu.ru/
AMUHOKHUCITOTHI Kak aM(oTepHbIe
bu6mmoreka [JOK
31 OpraHWYECKUE COCTUHCHUS, HX

ouonornyeckoe 3HaueHue. IlenTuanl

https://myschool.edu.ru/
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39 benku kak npupoHbIe 1 bubmumoreka [IOK
BBICOKOMOJICKYJISIPHBIE COCTMHEHUSI https://myschool.edu.ru/
OCHOBHBIC OHSATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH.

bubmuorexa [JOK
33 OCHOBHBIE METOIBI CHHTE3A 1
. https://myschool.edu.ru/
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH.
[TnacTmacchl, Kaydykd, BOJIOKHA
bu6mmoreka [IOK
34 Hrorosas koHTpOJIbHAA paboTa 1
P P https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KJIACC

N KonuyecTBo yacos 1 DJIeKTPOHHbIE
° ara
Tema ypoka KonrTpoabubie IIpakTuueckue uudpoBbIe
n/n Bcero H3yYeHUs
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl

1 XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs 1 bubnnoreka [HOK
KOH(UTYpAIHsi aTOMOB https://myschool.edu.ru/
[Tepuoaunueckuii 3akoH u [lepuoanueckas

5 CHCTEMa XUMHYECKUX d1eMeHTOB /I. H. 1 bubmuoreka [JOK
MenpeneeBa, X CBSI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
XUMHYECKHX 3JIEMEHTOB U UX COSAMHEHUN O

3 rpynmnam M nepuojam. 3HaueHue 1 bubnuoreka [IOK
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xumuueckux anemenToB /.M. Meneneesa B
pPa3BUTHU HAYKHU
Crpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€

bu6nmoreka [JOK
4 BU/JIbI; MEXaHU3MBI 00pa30BaHUS 1
. https://myschool.edu.ru/
KOBAJIGHTHOM CBs3U. BogopoiHast CBs3b
BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.

5 Crenenpb okucieHus. BemecTa 1 bu6mmorexa [IOK
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO https://myschool.edu.ru/
CTPOEHUS
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

bu6mmorexa [IOK
6 HctunHbIE U KOJIOUHBIE PACTBOPHI. 1
https://myschool.edu.ru/
MaccoBas 10515 BElIeCTBa B pacTBOpE
7 Knaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HEOPraHWYECKUX COeNMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

https://myschool.edu.ru/

Knaccudukanus XUuMHYeCKUX PEeaKIuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.

bubmuoreka [JOK
8 3aKOH COXpaHEHHsI MACChI BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHYECKHUX PEaKIMIX
9 CkopocTtb peakiuu. OOpaTuMbIe peakuy. bubnuoreka [IOK
XHUMHYECKOE PAaBHOBECHE https://myschool.edu.ru/
[TpakTuueckas paborta Ne 1. «Bnusiaue
bubmuoreka [JOK
10 pas3IMYHBIX (HAKTOPOB HA CKOPOCTH
. https://myschool.edu.ru/
XUMHUYECKON PeaKIim»
DnekTponauTrueckas auccoruanus. [lonstue
1 0 BoJIopoIHOM mokasarene (pH) pactBopa. bubmuorexa [JOK
Peakuuu nonnoro oomena. ['maponus https://myschool.edu.ru/
OpPTaHMYECKUX M HEOPTaHHMUECKUX BEIIECTB
OKHCTUTENbHO-BOCCTAHOBUTEILHBIC
bu6mmoreka [IOK
12 peakuuu. [TonsTre 00 anexTponuze
. https://myschool.edu.ru/
pacIuiaBoB ¥ pacCTBOPOB COJIEH
13 KoHnTtponbHas paboTa mo pa3aeny bubnuorexa [JOK
«Teoperndeckrie OCHOBBI XUMUW) https://myschool.edu.ru/
Mertannsl, ux nonoxenue B [lepuoamueckoit
CUCTeME XUMHUYeCKHX dteMeHToB [1. 1.
bu6mmoreka [JOK
14 MeHnneneeBa 1 0COOEHHOCTH CTPOSHUS
B https://myschool.edu.ru/
atomoB. O0mue hu3nyecKue CBONCTBa
METaJIJIOB
. bubnmoreka [JOK
15 CrutaBbsl METaJIOB. DIIEKTPOXUMUYECKHUM PSIJT

https://myschool.edu.ru/
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HaIPSHKEHUN METaJIOB

XUMHAYECKHUE CBOMCTBA BAKHEHIIINX

bu6mmoreka [IOK

16 METaI0B (HaTpUi, Kalui, KaJIbIUH, MarHui
U( pHit, T ’ ’ https://myschool.edu.ru/
ATIOMUHHI) U UX COCTMHEHUM
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEU U UX bubmmoreka [JOK
COCMHEHUI https://myschool.edu.ru/
18 XuMHUYECKHEe CBOMCTBA IIMHKA, JKeJie3a U UX bu6mmorexa [IOK
COCIMHEHUN https://myschool.edu.ru/
[Ipaktrueckas padbora Ne 2. "Pemienue
P P bubmuorexa [JOK
19 HKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
. https://myschool.edu.ru/
«MeTab
Hewmeraiibl, uX moJI0KCHUE B
20 [lepuoauueckoit cucreMe XMMUYECKUX bu6mmoreka [IOK
sanemenTtoB J[. 1. MenpaeneeBa u 0COOEHHOCTH https://myschool.edu.ru/
CTPOCHHUSI aTOMOB
®du3nyecKue CBOMCTBA HEMETAILIIOB.
bu6nmoreka [JOK
21 AnnoTponust HeMeTajuIoB (Ha puMepe
https://myschool.edu.ru/
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)
99 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX bubnuotexa [JOK
COEIMHEHUH https://myschool.edu.ru/
93 XuMHYeCKue CBOMCTBA a30Ta, hocodpa u ux bubnmnoreka [JOK
COeTMHEHNN https://myschool.edu.ru/
24 XUMHYECKUE CBOMCTBA yIiepo/ia, KpEMHUS U bubmuoreka [JOK
X COCMHECHUN https://myschool.edu.ru/
o5 IIpuMeHeHne Ba)XHEUIINX HEMETAJIOB U UX bubnnorexka [HOK
COEIMHEHU I https://myschool.edu.ru/
26 O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110 bu6mmoreka [JOK

TteMe «Hemeramiey. Beraucnenus mo

https://myschool.edu.ru/
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YpPaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

bu6mmoreka [IOK
27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
" " https://myschool.edu.ru/
Hemerannsl"»
28 KoHnTposbHas pabota mo Temam «MeTayibiy» 1 bubnnoreka [HOK
u «Hemerauib» https://myschool.edu.ru/
29 Heoprannueckue n opraHuyecKue KUCIOTHI. 1 bubnuorexa [JOK
Heopranuueckue u opraHuyeckue OCHOBaHUS https://myschool.edu.ru/
AmMoTepHbIC HEOPTaHUYECKHE U
30 OpraHUYeCcKHe coeAuHEeHus. I eHeTnueckas 1 bubnnorexa [HOK
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX https://myschool.edu.ru/
BEIICCTB
Poab xuMuu B o0ecrieueHnu SKOIOTHUECKOI,
31 HHEPreTUUECKOM U MUIIEBOM 0€3011acHOCTH, 1 bubmorexa LIOK
https://myschool.edu.ru/
Pa3BUTHH MEIUITTHBI
[TpencraBienus o0 OOIMMX HAYYHBIX
39 MPUHIIUIIAX IPOMBIIIIEHHOTO MOTY4YEeHUS 1 bubnmnorexa [JOK
BOKHEMIIMX BEIIECTB. YETTOBEK B MUPE https://myschool.edu.ru/
BEIIIECTB U MaTEPUAJIOB
bubmuoreka [JOK
33 HToroBoe TecTupoBaHue 1 httos://myschool.edu.ru/
bubmuorexa [JOK
34 XuMHus ¥ 3J0pOBbE YEIIOBEKA 1 https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 11 xknace/ Pymsutuc I'.E., ®enpaman @.I°., AknnonepHoe 0011ecTBo
«3narensctBO «IIpocBenienre»
Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman @.I'., AkirionepHOe 00I111eCTBO

«I/I3I[8,TCJ'IBCTBO ((HpOCBeHICHI/Ie»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

Metoaudeckoe rmocooue mo yueouuky Pymsutuca I'. E.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmuoreka L{OK https://myschool.edu.ru/



KPUTEPUU U HOPMbI ONEHKH ITPE/IMETHbBIX PE3YJIbTATOB

OueHka yCTHOTO 0TBeTa
OTmeTKa «5» cTaBUTCA, €CNU YYEHUK:

1.  Tloka3sbiBaeT ri1y0OOKOE M MOJHOE 3HAHME U MOHUMaHHE BCEro 00bemMa MpOrpaMMHOTO
MaTepuaga; IOJHOE ITOHMMaHHE CYHIHOCTH pacCMaTpUBAeMbIX IOHATUH, SBICHUH U
3aKOHOMEPHOCTEH, TEOPUH, B3aUMOCBS3EH.

2. YMeeT cOCTaBUTh NOJIHBIA M IIPABUIIBHBIN OTBET HA OCHOBE M3Y4YEHHOI'O MaTepHala;
BBIACIIATE TJIaBHBIC IIOJIOKCHHA, CAMOCTOATCIBHO IMOATBCPKAATL OTBET KOHKPCTHBIMU
IpUMepaMu, (pakTaMu; caMOCTOSITEIBHO M apryMEHTHUPOBAHO JejaTh aHalu3, 00001aTh,
BBIBOJIbI. Y CTaHABIMBAET MEXIPEAMETHbIE (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHUI) U
BHYTPUIIPEIMETHBIE CBSI3U, TBOPYECKH INPHUMEHSET IOJIyYE€HHbIE 3HAHMS B HE3HAKOMOM
cutyauuu. IlocnenoBarenbHO, YETKO, CBSI3HO, OOOCHOBAHHO M 0€30IIMOOYHO W3JIaraet
y4eOHBI MaTepuall: AaeT OTBET B JIOTMUECKOW MOCIEIOBATENIBHOCTU C MCIOJIb30BaHUEM
MPUHATOH TEPMHHOJIOTHH, JIeJaeT COOCTBCHHBIE BBIBOJBI, (OPMHUPYET TOYHOE
OIpeJIeJIEHUe M MCTOJIKOBAaHME OCHOBHBIX IOHSATHH, 3aKOHOB, TEOpHil; NpU OTBETE HE
MOBTOPSET JIOCIOBHO TEKCT Yy4YeOHWKA; H3JaraeT MaTepuall JIMTEPATypHBIM S3BIKOM;
IPAaBUIBHO UM OOCTOATENBHO OTBEYAaeT Ha JONOJIHUTEIbHBIE BOINPOCHl  YUUTEJIs.
CamMOCTOATENbHO W PAlMOHAIBHO HWCHOJB3YeT HarJsAHbIE MOCOOWs, CIIPaBOYHBIC
MaTepualbl, Y4EOHHK, JONOJIHUTEIbHYIO JIUTEpaTypy, NEPBOUCTOYHHUKH; MPUMEHSET
CHUCTEMY YCIOBHBIX OOO3HAYEHWUW TMPU BEICHUM 3aIKCeH, COMPOBOXKIAIOUIUX OTBET;
UCHOJb3YeT JUISl JOKa3aTeIbCTBA BBIBOABI U3 HAOIIOACHUHN U ONBITOB.

3. CamOCTOATENbHO, YBEPEHHO ¥ 0€30MIMO0YHO TMPHUMEHSET TOJIYYeHHBIC 3HAHUS B
peleHn MpobjieM Ha TBOPYECKOM YpPOBHE; JIOIyCKaeT He Oosiee OJHOTO Heaodera,
KOTOpI)II\/JI JICTKO HCIIPABJIACT 110 Tp€6OBaHI/II-O YUUTCIdA; HUMECT H€06XO)II/IMBI€ HaBBbIKH
paloThl ¢ mpubopamu, YepTeKaMH, CXeMaMH M TpapHUKaMH, COMYTCTBYIOUIMMU OTBETY;
3aITMCH, COTTPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

OtMeTKa «4» CTABHUTCS, €CJIN YUCHHUK

1 [TokaspiBaeT 3HaHMS BCErO M3Y4YEHHOI'O MPOrPaMMHOr0 martepuana. JlaeT moJHbIN U
MPaBWJIbHBIN OTBET Ha OCHOBE U3YUYEHHBIX TEOPUH; TOMYCKAaeT He3HAYUTEIbHbIE OIMOKU U
HEJIOYEThl TPH BOCIPOM3BEICHUHM W3YyYEHHOTO Marepuaia, OINpEAeNieHUs TMOHATHH,
HETOYHOCTU TIPU KCIIOJIb30BAHUM HAYYHBIX TEPMHHOB I B BBIBOJAX U 00OOIIECHUSAX U3
HaOMIOJIEHUH W OMNBITOB; MaTepHaJ  M3JaraeT B  ONPENCIEHHOW  JIOTUYECKOU
MOCIIE0BATEIHHOCTH, TIPU STOM JIOIMYCKAaeT OJHY HErpyOyro omuOKy Uiu He Ooiee IBYX
HEJI0YETOB M MOKET MX MCIIPABUTh CAMOCTOSTEIHLHO TIPH TPeOOBAHUU WIIM ITPU HEOOTBIION
MOMOIIM TPeToaBaTelis; B OCHOBHOM YCBOWJI y4eOHBIN MaTepHal; MOATBEPkKIAaeT OTBET
KOHKPETHBIMU MTPUMEPaMU; TTPABUIILHO OTBEUYAET HA JIOTIOJTHUTEIIbHBIE BOITPOCHI YUUTEIS.

2  YMeeT caMOCTOSITENLHO BBIJICISITH TTIaBHBIC MOJOKEHHS B U3YYCHHOM MaTepuane; Ha
OCHOBaHMM (aKTOB W TPUMEPOB 0000mIaTh, JeJdaTh BBIBOJBI, YCTAaHABIWBATH
BHYTPUIIPEIMETHbIE CBsi3U. [IpuMeHsieT TmoJy4YeHHble 3HaHUS Ha TMPAKTUKE B
BHJION3MEHEHHOW CHTyallud, COOJIOJAaeT OCHOBHBIC TIpaBWja KYyJbTYpbl YCTHOW |
MHUCbMEHHOU peYH, UCTIOIb3YET HAyUHbIE TEPMUHBI.

3 He o0mamaer O0CTaTOYHBIM HABBIKOM pabOTBI CO CIIPABOYHOU JIUTEPATYpOH,
y4eOHUKOM, MEePBOMCTOYHHUKAMH (MIPABHIIBHO OPHEHTHUPYETCS, HO paboTaeT MeEIJIEHHO).
Jlommyckaet HerpyOble HapyIIeHUs TpaBui 0pOopMIICHUSI TUCEMEHHBIX Pa0oT.



OTMmeTKa «3» CTAaBUTCS, €CJIM YUEHHUK:

1. VYcBoun ocHOBHOE conepkaHHe y4eOHOro marepuaina, UMeeT MpoOebl B YCBOSHUU
MaTepuaia, He MPEMATCTBYIOUINE MaJlbHEHIIEMYy YCBOSHHIO MPOTPaMMHOIO MaTepHuaa;
MaTepHall U3jaraeT He CUCTEMaTH3UPOBAHO, ()parMEeHTapHO, HE BCEra Moce10BaTeIbHO.
2.  lloka3pIBaeT HEAOCTATOYHYIO C(POPMUPOBAHHOCTH OTICIBHBIX 3HAHUNW U yMEHUH;
BBIBOJIbI U 000OIIECHUST apryMEHTHUPYET ¢1a00, JOMYCKaeT B HUX OLTHOKH.

3. Jlomyctun OmMOKM M HETOYHOCTH B HCIOJB30BAHUM HAYyYHOH TEPMHHOJIOTHH,
OIlpeNleJIeHUs] TOHATHH Jajdl HEJAOCTaTOYHO 4YETKHE; HE MHCIOJb30BaJl B KauecTBe
JI0Ka3aTeIbCTBA BBIBOJABI U 0000IICHUS U3 HaOII0EeHUH, (PaKTOB, OMBITOB MJIH JOMYCTHI
OLIMOKH IIPU UX U3JIOKECHUH.

4. HcupIThIBaeT 3aTpyJHEHHMS B NPUMEHEHHWU 3HAHUH, HEOOXOIMMBIX JUIS pEIICHUS
3aJa4 pa3InYHbIX TUIIOB, NPU OOBSACHEHMHM KOHKPETHBIX SIBJICHUH Ha OCHOBE TEOpHUHl M
3aKOHOB, MJIHM B TOJTBEPKICHHUH KOHKPETHBIX IMPHMEPOB IMPAKTHUYECKOTO MPUMEHEHUS
TEOpUH.

5. OrtBeyaer HEMOJIHO HAa BOMPOCHI YUHTeNs (YIycKasi © OCHOBHOE), T BOCIIPOM3BOIUT
CoJiepKaHue TeKCTa Yy4yeOHMKAa, HO HEIOCTaTOYHO ITOHMMAET OTAEIbHbIC MOJO0XKEHUS,
MMEIOIINE BaKHOE 3HAYCHUE B 3TOM TEKCTE.

6. OOHapyXuBaeT HEJOCTaTOYHOE IIOHMMAaHUE OTAEIbHBIX  IOJIOKEHUH  IpH
BOCIIPOU3BEJIEHUU TEKCTa yueOHUKa (3amuceil, IepBOMCTOYHUKOB) MJIM OTBEYAET HEMOIHO
Ha BOIIPOCHI YUMUTEIS, JOINYCKasi OJHY - IBE IPyObIe OLINOKH.

OTMeTKa «2» CTAaBHUTCS, €CJIN YUCHHUK:

1. He ycBouws M He pacKpblUl OCHOBHOE COJI€p’KaHHWE MaTepuala; He JIeNaeT BbIBOJIOB
000011eHUI.

2. He 3Haer W He TOHUMAET 3HAYUTEINBHYIO MJIM OCHOBHYIO YacTh MPOTPAMMHOTO
MaTepuaiga B IpeJesiaX MOCTaBIEHHBIX BOINPOCOB MJIM MMEET €1abo CPOpMHPOBAHHBIE U
HETIOJHBIE 3HAHUS U HE YMEET MPHUMEHSITh UX K PEHICHHUI0 KOHKPETHBIX BOIIPOCOB W 3a/1a4
o obpasiy.

3. Ilpm oTBere (Ha OIMH BOIPOC) JOIMyCKaeT OoJiee NBYX TPYOBIX OMMOOK, KOTOPhIE HE
MO>KET UCIPABUTH J1a)Ke MPU MOMOILN YUUTEIIS.

4. He MOXET OTBETUTh HH HA OJMH UX MOCTABJICHHBIX BOIPOCOB.

5. TlonHOCTBIO HE YCBOMJI MaTepHal.

OuneHka BbINOJHEHHUS] NPAKTHYECKHUX (J1a00paTOPHBIX) padoT, ONBITOB
OT1merka «5» cTaBUTCSH, €C/IH YYCHUK:

1. IlpaBuibHO ompenenui ILefb OINbITa W BBINOJIHUI pabOTy B IMOJHOM 00bEME C
co0JIr0IeHEeM HEe0OX0IMMOH MOCIIEI0BATEIbHOCTH MPOBEACHHS ONBITOB U U3MEPEHUH.

2. CamocTOsTEeIPHO U PAIMOHATIBHO BHIOpAT W MOATOTOBHII JUIsI OIBITA HEOOXOIUMOE
000py/ZI0BaHUE, BCE OIBITHI MPOBEJ B YCIOBUSAX M PEXKHUMaX, 00eCIIeUUBAIOIINX MTOIydYeHHE
pPEe3yIBTATOB M BHIBOJIOB C HAUOOJIBIIIEH TOYHOCTHIO.

3. HaydnHo rpamMOTHO, JIOTHYHO OmUcall HAaONIONEHUS W CHOPMHUPOBAT BBIBOJABI U3
ombiTa. B mpeacTraBieHHOM OTYeTe€ MPAaBHJIBHO M aKKypaTHO BBINOJHWJI BCE 3alllCH,
TaOJIMIIBI, PUCYHKH, YEPTEKH, IPpaUKU, BBIYUCICHUS U CJIENIall BHIBOIBI.

4.  IlpaBuibHO BBIMOJIHWI aHAJIK3 norpemnocTeit (9-11 kinaccer).

5. IlposBisieT OpraHM3allMOHHO-TPYIOBBIE YMEHHS (TOAJEPKUBACT YUCTOTY paboYero
MecTa U MOPAJ0K Ha CTOJIE, SKOHOMHO HUCIOJIb3YET PACXOAHbIE MaTepHAIbI).



6.  DKCHepUMEHT OCYIIECTBISIET O IUIaHy C y4eTOM TEXHHKH Oe30MacHOCTH W IPaBHII
paboThI ¢ MaTepuagaMu U 000pyIOBaHUEM.

OtMeTKa «4» CTaBUTCH, €CJIH YYCHUK BbINOJTHNUJI TpeﬁoBaHm{ K OLICHKE «5», HO:

1. OmnsIT npoBOAMI B YCIOBUSIX, HE 00ECTIEUMBAIOLIUX JOCTATOYHON TOYHOCTH
HU3MEpPEHHUIA.

2. BbUI0 momylIeHo JBa — TPU HeJo4YeTa Win Oosiee OJHON rpy0oil OIMOKY U 0JTHOTO
He/loueTa.

3. DKCHepuMEHT MPOBEICH HE MOJHOCTHIO MM B ONIMCAHUH HAOIIOCHUN U3 OIbITa
YUEHHK JIOIYCTHJI HETOUHOCTH, BBIBOJIbI C/I€JIaJI HETIOJIHBIE.

OtMeTKa «3» CTaBUTCH, €CJIM YYCHUK:

1  IlpaBuiabHO OmpEeNeNWI LEeJb ONbITa; paOdoTy BHINOIHIET MPABHIBHO HE MEHEEe YeM
HaroJOBUHY, OJHAKO OOBEM BBIIOJHEHHOM 4YacTH TaKOB, YTO I103BOJIET IOJyYUTh
MPaBUJIbHBIE PE3YIbTAThl M BBIBOJBI 10 OCHOBHBIM, NPHHIMITHAIGHO BAKHBIM 3a7adam
paboTHI.

2 llogbop obopynoBaHusi, 00bEKTOB, MATEPUAIIOB, a TaKXKe pabOTHI M0 HaYaly OIbITa
IIPOBEJI C MOMOLIBIO YUUTENSl; UM B X0JI€ MPOBEICHHsI OIbITa U U3MEPEHUH OIbITa ObLIN
JOMYIICHBI OIIMOKY B ONMMCAHUU HAOIOICHHA, ()OPMYIMPOBAHUH BBHIBOJIOB.

3 OmnbIT npoBOAMICS B HEpALMOHAIBHBIX YCIOBUSAX, YTO IPUBEIO K IOJYYEHUIO
pEe3yNIbTaTOB C OOJbIICH IOTPENIHOCTHIO; WM B OTYETe OBUIM JOMYIICHBI B 0OMIeH
CIIO)KHOCTH He OoJiee BYX OIIMOOK (B 3alUCSAX €IUHUL, U3MEPEHUSX, B BBIYUCICHHSIX,
rpadukax, Tabmuax, cxeMmax, aHaJIu3e MOTPEIIHOCTEH W T.A.) HE MPUHIUIHAIBHOTO JUIs
JAHHOM paboThl XapakTepa, HO MOBIMSABLIMX HA PE3YNbTAT BBINOJHEHUS; HE BBIIOJIHEH
COBCEM WIJIH BBITIOJIHEH HEBEPHO aHau3 morpenrnocreit (9- 11 kimaccer);

4. JlomyckaeT rpyOyro OmHUOKY B XOJ€ 3KCIepHUMEHTa (B OOBSICHEHHH, B OOPMIICHUH
paboThl, B COONIOICHUN TIPaBMJI TEXHUKH O€30IacCHOCTH MpH paboTe ¢ MarepualaMu U
000pyZI0BaHUEM), KOTOPAsk UCTIPABIISAETCS 110 TPEOOBAHUIO YUUTEIIS.

OT1MmeTKa «2» CTABUTCSH, €CJIH YYCHUK:

1  He ompenenun caMOCTOSITENFHO LIETb OMBITA: BBHITOJHII PabOTy HE MOJHOCTHIO, HE
MOJITOTOBUJI HY’KHOE 000pyZ0BaHHEe, 1 0OBEM BBIMOJIHEHHON YacTH pabOThl HE MO3BOJISET
ClIenaTh MPaBUIIBHBIX BBIBOJIOB.

2 OnbITHl, U3MEPEHMSI, BEIYUCICHHSI, HAOII0AEHUS POU3BOAMINCH HEMPABUIIBHO.

3 B xome pabGotel M B oT4eTe OOHAPYKUIUCh B COBOKYITHOCTH BC€ HEIOCTATKH,
OTMEUYEHHbIE B TPEOOBAHMAX K OLIEHKE «3».

4. Jlomyckaet aBe (1 6osee) rpyOble OMIMOKH B XOZ€ dKCIEpPUMEHTa, B OOBSICHEHUH, B
opopmiieHnn pabOThI, B COONIOACHUU TPaBUJI TEXHUKH O€30MacCHOCTH TIpHU padoTe ¢
BEIIECTBAMH U 000pyJOBaHHEM, KOTOpPbIE HE MOXKET HCIPAaBUTh Jaxe MO TPeOOBaHMIO
YUUTEIIS.

5 TlomHOCTBIO HE CyMell HauaTh U O(OPMHUTH OIIBIT; HE BBIOIHSAET paboTy; MOKa3bIBAET
OTCYTCTBHE DKCIEPUMEHTAIBHBIX YMEHHI; HE COOIII0al HITH Tpy0o Hapyman TpeOoBaHUS
0€30MacHOCTH Tpy/a.

Ouemca CAMOCTOATEIbHBIX IMCbMEHHBIX U KOHTPOJIbHBIX paﬁoT.

OT1MmeTKa “5” cTaBUTCSH, €CJIM YUCHUK:



1. BwmoaHUI paboty 6€3 OmMOOK U HETOUYETOB,;
2.  pomycTui HE 60jiee OJJHOTO HeJJ0UEeTa.

OrMmerka “4” cTaBUTCS, €CJIM YYCHUK BBINOJHUJI PadoTy NMOJTHOCTBIO, HO I0IYCTHJI B
HEH:

1. He 0oJiee 0JTHOM HerpyOOil OIMOKH U OJTHOTO HEJ0UETa;
2.  wnm He O6oJiee IBYX HEIOYETOB.

OTrmeTka “3” cTaBUTCSH, €CJIM YYEHUK NPABUJILHO BbITNIOJHII HE MeHee M0JOBUHbI
padoThI WK TOIMYCTHII:

He 0oJiee ABYX rpyObIX OMMOOK;

WK He OoJiee OAHOM Tpy0oil U 01HOM HETpyOOH OMIMOKU M OJJHOTO HE0YETa;
WM He 0oJiee IBYX-TPeX HErpyObIX OMIHOOK;

WK OJTHOW HEerpyOoil OIMOKYU U TPEX HEIO0YETOB;

5) WM Ipu OTCYTCTBUU OIITUOOK, HO MPU HATMYHH YSTHIPEX -TISITH HEA0UYCTOB.

akrowE

OtMmeTtka “2” cTaBUTCS, €CJIM YYCHHUK:

! JOMYCTHJ YHMCIIO OIHOOK U HEIOYETOB MPEBOCXOIAIIECE HOPMY, ITPU KOTOPOU MOXKET
OBITH BEICTaBJIEHA olleHKa —-3l;
2 WJIH €CITU TIPABUIILHO BBIOJIHII MEHEE ITOJOBHHBI PabOTHI.

IIpumeyanue. YuuTesnp MMEET NMPaBO MOCTABUTh YYEHHUKY OILIEHKY BBINIE TOH, KOTOpas
MIPEelyCMOTPEHa HOPMaMH, €CIM YYEHHKOM OPHUTMHAIbHO BBINOJIHEHA padoTa.OueHku c
aHAJIM30M JIOBOJATCS 10 CBEJCHMS YydYallluXcs, KaK MPaBHJIO, Ha IOCIEAYIOIIEM YpPOKE,
npenycMaTrpuBaeTcsl paboTa Haj OoMMOKaMHU, yCTpaHEHHE MTPOOEIIoB.

OneHKa TeCTOBBIX padoT.

Ilpy npoBepke MOACUMTHIBAETCS KOJIMYECTBO BEPHBIX OTBETOB. Kaxkaoe mpaBUIIbHO
BBITIOJTHEHHOE 33/IaHUE COOTBETCTBYET 1 Oayumy, €ciu CyOTeCT BBIOJIHEH HEMPAaBWIIBHO WITH
YYEHHK HE TIPUCTYMAaJ K ero BhIoiHeHuIo - 0 GamoB. OLeHMBaHUE TpeiaraeTcsi MpOBOIUTh
1o_IpuaaraemMoit tTabuauie.

% BBITIOTHEHUS PAOOTHI OtmeTka
Ot 90% 1o 100% 5
Ot 75% no 89% 4
Ot 50% no 74% 3
Menee 50% 2

C uenbio BhISIBIIEHNS 00BEKTUBHBIX 3HAHUN MaTepuaa 3a HEpSIUIMBO BBIIIOJIHEHHYIO padoTy
OTMETKY HE CHUXKATbh.



Ob6mas kiaaccupurkanus omudoK

I'pyObiMu cunTaroTcst
cJeayromue OIMOKN:

1.  He3HaHUWe ONpENEeICHUs OCHOBHBIX MOHITHH, 3aKOHOB, TIPAaBUJI, OCHOBHBIX TOJIOXKECHUH
TEOpUH, HEe3HaHHUE (POopMYJ, OOMIECTPUHATHIX CUMBOJIOB O003HAYCHHI BEIWYMH, CIUHUI] UX
W3MEPEHUS;

2. HE3HAaHWE HAWMEHOBAHWH eOUHUI] wu3MepeHus ((us3mka, XUMHUS, MaTeMaTHKa,
ouosorusi, reorpadusi, uepueHue, Tpyaooe odydenue, ObX);

3. HEyMEHHE BHIICTUTH B OTBETE I1aBHOEC;

4.  HeyMeHHE NMPUMEHSTH 3HAHUS JUJIS pElIeHUs 3a/1a4 U OObSICHEHUS SBIICHUI;

5. HEyMEHHE JeNlaTh BHIBOJBI U 000OIICHNS;

6.  HEyMeHHE YUTATh U CTPOUTH rPaPUKu U MPUHIIUIHAIBEHBIE CXEMBbI;

7.  HEyMEHHE MOJATOTOBUTh YCTAaHOBKY WM JlabopaTopHOe 000pyIoBaHuE,
MIPOBECTHU OMBIT, HAONIOIEHUS, HEOOXOIUMBbIE pAacyUeThl WM HCIIOJIb30BaTh

MOJIyYCHHBIC JTAaHHBIC JIJIs1 BRIBOJIOB;

8.  HeyMEHHE MOJIb30BaThCS MEPBOMCTOYHUKAMHU, YICOHUKOM U CIIPABOYHUKAMU;
9.  HapyuieHHE TEXHHKH 0€30MacHOCTH;

10. HebOpexxHOE OTHOILIEHHE K 000pyI0BaHUIO, TPUOOpaM, MaTepHaaM.

K Herpy0niM omubkam cjieayer OTHEeCTH:

1 HETOYHOCTb (DPOPMYJIHMPOBOK, OIpPENEICHHUM, MOHATHI, 3aKOHOB, TEOPH, BbI3BaHHAA
HEMNOJIHOTOM OXBaTa OCHOBHBIX NMPHU3HAKOB ONPEAEIAEMOro MOHATUSA WM 3aMeHOW 1-2 u3
9TUX MPU3HAKOB BTOPOCTEIICHHBIMHY;

2. omMOKM NpU CHATHM TOKa3aHUM C M3MEpPHUTENbHBIX NPHUOOPOB, HE CBSI3aHHBIE C
ONpee/ieHueM IIeHbl JeNeHUs IIKaibl (HalpuMep, 3aBUCAIME OT PACIONOKEHHS
U3MEPUTENBbHBIX MPUOOPOB, ONTUYECKHE U JIP.);

3. OImMOKHM, BBI3BAaHHBIE HECOOJIIOJICHHUEM YCJIOBHH TPOBENECHUS ONBITAa, HAOIIOJACHHUS,
ycIoBuil paboThl pudopa, 000pyA0BaHUS;
4. OMMUOKK B YCJIOBHBIX OOO3HAYEHHUSX HA TMPUHIUIUAIBHBIX CXeMaX, HETOYHOCTh

rpaduka (HanpuMep, U3MEHEHUE yIila HakJIOHa) U JIp.;

5. HEepalMOHAIbHBI METOJ| peuleHMs 3aJaud WIM HEJOCTaTOYHO NPOAYMaHHBIH IUIaH
YCTHOTO OTBeTa (HAapylLIeHHWe JIOTMKHM, I[OJMEHa OTJENbHbIX OCHOBHBIX BOIPOCOB
BTOPOCTETIEHHBIMH);

6.  HepalMOHaJbHBIE METOJIbI PA0OTHI CO CIIPABOYHOM U APYroi TUTEpaTypoil;

7.  HeyMeHHe pellaTh 3a7aud, BHIOIHITH 3a/1aHus B OOLIEM BHIE.

Henoueramu ABJIAIOTCH:

1 HepauuoHaJbHbBIE IPHUEMbI BEIUMCIEHUI U TPeoOpa30BaHuil, BBIMOIHEHUS OMBITOB,
HaOJIOICHUH, 3aJaHUI;

2. omwMOKHU B BBIYHCICHUAX (apu(METHUECKHE — KpOME MaTEMAaTUKH);

3 HeOpexKHOe BBIMOJHEHHE 3alliCel, YepTeKen, cXxeM, rpapuKoB;

4 opdorpadudeckre u MyHKTyallMOHHBIE OMIUOKHU (KPOME PYCCKOTO S3BIKA).



