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l. INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mo xumuu At odyqaromuxcs 11 kmacca va 2024-2025 y4eOHBbIN roa Ha
YPOBHE CpeaHero oOmero obOpa3oBaHMs COCTaBlieHa B COOTBETCTBHM ¢ DenepanbHOi paboueit
nporpaMMoil mo y4yeOHoMy mpenmery «Xumus» (mpeamerHas obnacte «EcrtecTBeHHOHay4HbIE
MIPEAMETHI»), YTBEPKIEHHON MpukazoM MuHucTepcTBa mpocsenieHus Poccuiickoit deneparuu ot
18.05.2023 Ne 371 «O06 yTBepxkaeHun QeaepaabHOil 00pa30BaTeILHON MPOTPaMMBI CPEIHETO0 OOIIEero
obpazoBanus» (3apeructpupoBan 12.07.2023 No 74228), ¢ yuy€tom TpeOOBaHMII K pe3yjbTaTam
OCBOCHHMS ITPOTpaMMBbI cpefHero oo1iero oopazopanus PI'OC COO, KanennapHbiM yueOHBIM Tpadukom
I'BOY «llIxona Ne 30 r. 0. EnakueBo» Ha 2024-2025 yueOHbIH TO.

PaGouass mporpamma mo xumuu ans oOydaromuxcs 11 kimacca opueHTHpOBaHA Ha IIETICBBIC
IpUOPUTETHI, chopMyirpoBanHbie B DenepanbHoil paboueii mporpaMmme BOCIIUTAHUS.

[IporpaMMa o XMMHMM Ha YpPOBHE CpEAHEro ooOuiero odpa3oBaHus pa3paboTaHa HA OCHOBE
O®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanumny,
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHMs (efepanbHON 00pa30BaTeNbHON MPOTrpaMMbI CPETHETO OOIIEeTOo
obpazoBanus (POII COO), mpencraneHHbix B denepanbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
cragaaptre COO, c¢ yuérom Kouuenumuum mnpenogaBanus ydeOHOro mnpeamera «XHUMHS» B
oOpa3oBaTenbHbIX opranu3zanusx Poccuiickoit @enepannu, peanus3yromux OCHOBHbIE 00pa30BaTeIbHbIC
IIPOrpaMMbl, U OCHOBHBIX MooxkeHu «Ctpareruu pa3sutus Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacnopsxenue IIpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY 1OAX0JI0B K pa3paboTKe MporpamMmbsl 10 XMMHH, K OINpPEAEICHUIO OOILIel cTpaTeruu
00y4eHHsI, BOCITUTAHHS ¥ Pa3BUTHsI 00YYaIOIIMXCS CPEACTBAMU yueOHOTo peamera « Xumush» aist 10—
11 kyaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHLeNTyalbHble mnojoxeHus PrOC COO o
B3aUMOOOYCIIOBIIEHHOCTH LeJeH, COJiepXKaHMs, pe3yJIbTaTOB OOy4YeHUS U TpeOOBaHMHA K YPOBHIO
MOATOTOBKU BBIITYCKHUKOB.

B cooTBeTcTBUM € TaHHBIMH MTOJIOKEHUSIMU IIPOrpaMMa o XMMHUH (6a30BbIil ypOBEHb) Ha YpOBHE
CpeaIHero oomero oopa3oBaHus:

yCTaHABIIMBAaeT 00s3aTenbHOE (MHBAPHAHTHOE) TIPEIMETHOE COJepKaHUE, OIpeesieT
KOJIMYECTBEHHBIE M KaueCTBEHHBIE €r0 XapaKTepUCTUKUM Ha KaKJOM JTale HM3y4YeHUs MpeaMmeTa,
MpEeAyCMaTPUBAET NMPUHIUIIBI CTPYKTYPUPOBAHUS COJEPKAHUS M PACIpPEAENICHHs] €ro IO Kiaccam,
OCHOBHBIM pa3JieJlaM U TeEMaM Kypca;

na€T MpUMEpHOE paclpesesieHue YYeOHbIX 4acoB MO TEMAaTUYECKUM pasjesaM, peKOMEHAyeT
IPUMEPHYIO IIOCJEI0BATENbHOCTh H3YYEHHS OTACIBHBIX TEM Kypca ¢ YUYETOM MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSA3€H, JOIMKHM y4eOHOro Mpoliecca, BO3PacTHBIX 0COOEHHOCTEH 00ydarouuxcs
10-11 knaccos;

Na€T METOAMYECKYI0 MHTEpIpETalUIo LEJIed H3ydeHUs IpeIMeTa Ha YpOBHE COBPEMEHHBIX
IPUOPUTETOB B CHUCTEME CpelHero oOmero oOpa3oBaHUS, COAEP)KATEIbHOW XapaKTEepPUCTUKU
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHMSI OCHOBHOM OOpa30BaTENbHOM MPOrpaMMbl CPEAHETO OOIEero
oOpa3oBaHusi  (JINYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHIOB Y4YeOHO-
MO3HABATEJILHON JIeATEeIbHOCTH OOydarollerocss Mo OCBOEHHUIO cojepkaHus mnpenmMera. Ilo Bcem
Ha3BaHHBIM TMO3UIMSIM B MporpaMMe IO XHUMHUH COOJNIO/IeHa MPEEMCTBEHHOCTD C (hefepabHOM
paboueii mporpaMMoii OCHOBHOT'0 001Iero 00pa3oBaHms 10 XUMUHU  (Ju1st 8—9 Ki1accoB 00pazoBaTEIbHBIX
OpraHu3zanuii, 6a3oBblif ypOBEHb).

Xumudeckoe oOpa3oBaHHE, TOJyYaeMOe BBIMTYCKHUKAMHU 00IIe00pa30oBaTEIbHOM OpraHU3aIINH,
ABIIIETCS HEOThEMJIEMOM dYacTbl0 HMX 00pa3oBaHHOCTH. OHO CIYXKUT 3aBEpUIAIOIIMM STaloM
peanu3aly Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIINX LEITOCTHOM
CHUCTEME XHMHYECKOTO 00pa3oBaHMsA. OTH IIEHHOCTH KacaroTcs IIO3HAHUS 3aKOHOB TPHPOJIBL,
(dopMHpOBaHUS MHUPOBO33PEHUS M OOIIEH  KyJIbTYpbl  4YelloOBeKa, a TakXKe  HKOJOTHYECKU
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00OCHOBAaHHOTO OTHOIICHHS K CBOEMY 3J0pOBBIO M MPHPOAHOW cperle. Peanmmsyercs xuMudeckoe
oOpa3oBaHue OOydYaIONMMXCS HA YPOBHE CPEIHEro oOIIero oO0pa3oBaHUS CPEACTBAMH Yy4eOHOTO
npeaMeTa « XUMUsI», COJICPKAHUE U TIOCTPOCHHUE KOTOPOTO OINPEICIICHbI B MPOrpaMMe MO0 XUMHH C
yuéToM crneun(uKd HAyKH XUMHHU, €€ 3HAUYEeHUS B MO3HAHWU IPUPOABI U B MaTEepPHAIbHON KHU3HH
oOmiecTBa, a Takke ¢ y4éroM OOIIMX IeNed W MPUHLUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE
COCTOSIHHE CHUCTEMBI CpefHero obmero oopasosanus B Poccuiickoit @enepanuu. Tak, Hanpumep, Ipu
(GOpPMHUPOBAHUHU COJEPIKAHUS MpeaMeTa «XUMUS) YUYTCHBI CICIYIONUE MOJOKEHH O crenuduke u
3HAYCHUU HAYKU XUMUH.

XUMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HrpaeT ocoOyK poJjb B COBPEMEHHOM
[UBWIM3AIlUN, B CO3JaHUM HOBOH 0a3bl MarepHadbHOH KyJabTypbl. OHa BHOCHT CBOM BKIaa B
(dbopMHpOBaHUE PAIMOHAILHOTO HAYYHOTO MBIIIICHUS, B CO3JaHUE IEJIOCTHOTO IPEICTABICHHS 00
OKpY’KalolleM MUpPE KaK O €IUHCTBE MPUPOIbI U YEIIOBEKA, KOTOPOe (POPMHUPYETCSi B XUMUU Ha OCHOBE
MIOHWMAaHHMS BEIIECTBEHHOTO COCTAaBA OKPYKAIOIIETO MUPA, OCO3HAHUS B3aMOCBSI3U MEXTy CTPOCHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU OOJIACTSIMHA TPUMEHCHUSI.

TecHo B3aMMOJEHCTBYSI C JIPYTMMH C€CTECTBCHHBIMH HayKaMH, XHMHsS CTajla HEOThEMIIEMOMN
YaCThI0 MHUPOBOH KYJIBTYpbI, HEOOXOAMMBIM YCJIOBHEM YCIICHIIHOTO TPYZa W XU3HU KAXKIOTO YiieHA
obmectBa. CoBpeMeHHasi XMMHS KaK HayKa CO3UJaTelbHas, KaKk HayKa BBICOKHX TEXHOJIOTHI
HalpaBjcHa Ha PEIICHHUE TJI00aJIBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOIA,
IHEPreTUYECKOM, ITUIIEBOM, IKOJIOTUUECKON O0€30MaCHOCTH U OXPaHbI 30POBBSI.

B cooTBeTcTBUU ¢ OOIIMMU TETISIMU U IPUHIIMIIAME CPEHET0 00IIero 00pa3oBaHusl COJCpKaHNE
npeamera «Xumus» (10—11 knaccel, 6a30BbIid yPOBEHb U3YUYCHUS) OPUSHTHPOBAHO MTPEUMYIIIECTBECHHO
Ha  OOIICKYJbTYPHYIO TIOATOTOBKY  OOYYalONIMXCS, HEOOXOAMMYK WM Ui  BbIpaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCICIIHOIO BKJIKOYEHHUS B JKU3Hb COIMYyMa, MPOJODKECHUS
00pa30BaHUsl B Pa3JIMYHBIX O0JIACTSIX, HE CB3aHHBIX HEMOCPEICTBECHHO C XUMUEH.

CocraBngomuMy npeaMera «XUMHUsSD» SBISIIOTCS 0a30Bble Kypchl — «Opranuueckas XUMHUS» U
«OOmass 1 HEOpraHWYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJAEpKAHHsSI KOTOPBIX SBIISIFOTCS
OCHOBBI 0a30BOY HAYKU: CHCTEMa 3HAHHH IO HEOPraHUYECKOW XUMUU (C BKIIFOUEHHEM 3HAHMI 13 0011t
XUMHUH) U oprannueckoil xumuu. @opMupoBaHue TaHHOW CUCTEMBbl 3HAHWN MPH M3YUYEHUH MpEeAMeTa
obecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOr000pa3us BEIIECTB Ha OCHOBE OOIINX MOHSITHIA,
3aKOHOB U TEOPHIl XUMUH.

CtpykTypa conepkanus KypcoB — «Opranudeckas Xumus» u «O01as 1 HeopraHudeckast XUMHUsD
chopMUpoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO MOAXO0Ja K H3YYCHHIO y4eOHOro
MaTepuaia U O0yCIOBIIEHA MCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUN Ha ONpPEIeTEHHBIX
TEOPETUYECKHX YpPOBHSX. Tak, B Kypce OpraHM4eCcKOW XMMHH BEIeCTBA pacCMaTPUBAIOTCS HA YPOBHE
KJIACCHYECKOH TCOPHH CTPOCHHUS OPTAaHMYSCKUX COSTMHCHUM, a TAK)KE Ha YPOBHE CTEPCOXUMHUSCKHUX H
SJICKTPOHHBIX Hpe}ICTaBHeHHﬁ O CTPOCHHHU BCUICCTB. CBCI[eHI/IH 00 HN3Yy4a€MbIX B KYpPCE BCIICCTBAX
JAar0TCA B pasBUTUHN — OT YITIEBOJOPOJOB 10 CIIOKHBIX OMOJIOrMYECKU aKTUBHBIX CoeHHHeHHﬁ. B Kypce
OpPTaHWYECKOH XUMHH TIOJYYaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
06pa3OBaHI/I$I NEPBOHAYAJIBHBIC ITPEACTABIICHUSA O XUMHUYECKOHN CBA3U, KHaCCI/I(i)I/IKaHI/IOHHBIX IIpHU3HAKax
BEIIECTB, 3aBUCUMOCTH CBOICTB BCIICCTB OT UX CTPOCHUS, O XUMHAYECKOMI PCaKIuu.

[Tox HOBBIM YIJIOM 3peHHUs B peaMeTe «XUMHs 6a30BOr0 YPOBHSI pacCMaTPUBAETCS U3YUEHHBIN
Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHuUs TEOPETUIECCKHIA MaTepral U (GaKTOJOTHUECKUE CBEICHUS
O BCIICCTBAX U XUMHUYECKOU pPEaKunu. TaK, B 4aCTHOCTH, B KypcCe ((O6H.[3$I 1 HCOPraHUYCCKass XUMU
00yJaromuMCs IPEIOCTABISIETCS.  BO3MOXKHOCTH ~ OCO3HATh 3HAUEHHE MEPUOJNYECKOTO 3aKOHA
C 06HI€T€0peTI/I‘IeCKI/IX U MCTOOOJOTI'MYECCKUX HOSI/IHI/II\/'I, FHY6)KG IOHATH HCTOPHUUYCCKOEC HM3MCHCHUC
GyHKIUI 3TOTO 3aKOHA — OT 00001IaroIIel 10 OOBSICHSIONICH U TPOTHO3UPYIOIICH.

Enunast cuctema 3HaHMI O BaKHEHIIMX BEIIECTBAX, MX COCTaBe, CTPOCHHH, CBOMCTBAX H
MNPUMCHCHHUH, a TAKIKC O XUMHYCCKUX PCAKIHAX, UX CYHNIHOCTHU U 3aKOHOMCPHOCTAX MPOTCKAHUSA

nomnonssercd B Kypcax 10 u 11 kimaccoB anemMeHTaMu COAEpKaHUs, UMEIOUIUMH KyJIbTYPOJIOTrHUECKUN
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U MPUKIATHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBSI3H XHUMHH C JIPYTUMHU
HayKaMM, DPacKpbIBalOT €€ pOjb B IIO3HABATEIBHOM M IPAKTUYECKOM HEATEIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBKEHUS K MPOIECCY TBOPUECTBA B 00JACTH TEOPHH M MPAKTHUCCKHUX
NPWIOKEHUH XUMHH, TIOMOTAIOT BBIMYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO
3HAYMMBIX TMPOOIIEeMaX, CBI3aHHBIX C XUMHEH, KPUTHUECKA OCMBICIUBATh HHPOPMAIUIO U TPUMEHSATh
€€ JIJIs TONOJIHEHUSI 3HAHUH, PEeLICHUS] MHTEUIEKTYabHbBIX U SKCIIEPUMEHTAIBHBIX UCCIEA0BATEIbCKUX
3agau. B menom conepkanue ydeOHOro mpeamera «XHUMHS» JAHHOTO YpPOBHS U3y4YEHUs
OpUEHTUPOBAaHO Ha (opMHUpOBaHHE Y O0YYAIOUIMXCS MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMAaHUS
bunocopckux uueH, Takux Kak: MaTepuaibHOE €AMHCTBO HEOPraHMYECKOTO M OPraHUYEeCcKOro MHpa,
00yCIIOBJICHHOCTh CBOICTB BEIIECTB UX COCTABOM M CTPOCHHEM, II03HABAEMOCTh TPUPOIHBIX SIBICHUN
OyTéM HKCIIEPUMEHTAa W PEUICHUS MPOTHUBOPEUHMM MeXAy HOBBIMU (aKTaMU U TEOPETUYECKUMU
MPENOChUIKAMHU, OCO3HAHHE POJIM XMMHUU B PELICHHH SKOJIOTHYECKHUX MpoOJeM, a Takke mpodiaem
cOepeXeHHs SHEPTeTUYECKIX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpHUAaIOB.

B mnnane pemienus 3amay BOCIHUTAHMS, PA3BUTHS M COIUAIHM3AIMUA OOYYAIOIIMXCS MPUHSATHIC
IporpaMMoil 10 XHUMHUHM TIOAXOAbl K ONPEIEICHUIO COACPKaHMS M TIOCTPOSHUsS IMpeameTa
pelyCMaTPUBAIOT (DOPMHUPOBAHKIE YHUBEPCAIBHBIX YUCOHBIX JICUCTBUN, UMEIONINX 0a30BOC 3HAUYCHUE
JUTSL PA3JIMYHBIX BUJIOB JCSITSILHOCTH: PEIICHUS MPOoOIeM, TIOUCKa, aHAIN3a U 00paboTKH HHPOPMAITUH,
HEOOXOAMMBIX JII MPUOOPETEHUS OMNbITa MPAKTHUYECKOM W  HMCCIENOBATEIbCKOW JACSITEIBHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B ITO3HAHUH XUMHUH.

B mpaktuke nperogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOTO OONIET0 OOpa3oBaHUs TaK M Ha
YPOBHE CpeHero o01ero oopa3oBaHus, MPU ONMPEACICHUN COJECPKATEIbHON XapaKTEPUCTUKHU EJIei
M3y4YeHUs TMpeaMeTa HalpaBJICHUEM I[EPBOCTENEHHON 3HAYUMOCTH TPAJAMIIMOHHO MPU3HAETCS
(dhopMUPOBaHHE OCHOB XMMHYECKON HayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKON
JIeATEIbHOCTH YEJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C METOAMYECKON TOUKHU
3pEHMS TAKOM MOJIXO0] K ONPEAEIICHHUIO 1IeJIel U3yUeHUs MPeaMeTa SIBJISETCS BIOJIHE ONPABIAHHBIM.

CornacHo JaHHOUW TOYKE 3peHUs TI1aBHBIMU IENIIMU M3yUeHUs MpeaMeTa « XUMHUs» Ha 0a30BOM
ypoBHe (10-11 kmaccsl) SBIASIOTCS:

(hopMHUpPOBaHHE CHUCTEMbl XMMUYECKHX 3HAHUN KaK Ba)KHEHIIEH COCTABJISIFOIIEH €CTECTBEHHO-
HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOI1 JIe)KAT KIFOUEBbIe MOHATHUSA, (PyHAaAMEHTaIbHbIC 3aKOHBI U
TEOPUH XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOGHHE W MOHWMAHHUE CYHUTHOCTH JOCTYIHBIX 0000IICHUI
MHPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH UX PAa3BUTHS U CTAHOBJICHHUS;

dbopMUpOBaHHE W pPa3BUTHE TPEICTABICHUNM O HAYYHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKHUX PEaKInii, HEOOXOIUMBIX JIJIsi TPUOOPETEHHUST YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U
XUMUYECKUX SIBJICHUH, IMEIOITUX MECTO B IPUPOJIC, B MPAKTHUYECKON U MIOBCETHEBHON KU3HH;

pa3BUTHE YMEHUW U CIIOCOOOB MESTENBHOCTH, CBSI3aHHBIX C HAOJIOJACHHUEM U OOBSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHNEM IPAaBUIT O€3011aCHOT0 OOpPALEHHS C BELECTBAMH.

Hapsiny ¢ >TiM coxepskartenbHas XapaKTEpHCTHKA IeNe W 3a1ad HW3ydeHus TpeaMmeTa B
nporpaMme Mo XUMHHM yTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHM C HOBBIMU MPHUOPUTETAMHU
B CHCTEeMEe cpeaHero obmero oOpazoBaHus. CerojHs B IPENoIlaBaHUN XUMUU B OOJIbIIEH CTETICHU
OTHa€TCS MPEANOYTCHHE MPAKTHYECKOW KOMIIOHEHTE COJEp)KaHMsI OOy4eHHs, OPUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTEIbHON OpraHMU3alliy, BIAJACIOINIEr0 He HAOOpOM 3HAHMIA, a
(GYHKIIMOHATBFHOU TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMH aKTHBHOTO TOJNyYEHUs 3HAHUHU U
MIPUMEHEHHUS UX B PEATbHON KU3HHU JIJIS1 PEIICHUS MPAKTHYECKUX 3a/1a4.

B 9T0i1 cBsI3M 1TpH M3yUeHNH TTPeIMETa « XUMUSD TIOMUHUPYIOIIEe 3HAUCHHE TPHOOPETAIOT TaKHe
1IEJTU 1 33]1a4H, KaK:

ajganTanusi OOyJalolmUXCsl K YCIOBUSAM JIWHAMHYHO Pa3BUBAIOIIETOCS MHUpa, (GOPMHPOBAHUE
WHTEJUICKTyJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYIHUYECTRBY,
CaMOCTOSTEIbBHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM;



(dbopMupoBaHHE Y OOYYAIONIMXCS KJIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHITHI), MMEIOIINUX
YHHMBEpCAJIbHOE 3HAUCHHE U Pa3IMYHBIX BUAOB JIEATEIBHOCTH: PEIICHHs MpoOieM, TIOUCKa,
aHaim3a W 00paboTku  uHMOpPMANMK, HEOOXOAUMBIX JJIsl MPUOOPETEHUS OMBITA IEATEIHHOCTH,
KOTOpasi 3aHUMAeT B)KHOE MECTO B MIO3HAHUH XUMMHH, a TAKXKE /IS OLEHKH C IMO3UIUHI SKOIOTUIECKOM
0€30IIaCHOCTH XapakTepa BIUSHHUS BEUIECTB M XMMHYECKHX IPOLIECCOB HA OPraHM3M YeJOBEKAa U
NPUPOIHYIO CpPELy;

pa3BUTHE TO3HABATENIbHBIX HWHTEPECOB, HHTEUIEKTYaIbHBIX W TBOPYECKHX CHOCOOHOCTEH
00y4aromuxcs: CriocOOHOCTH CaMOCTOSATEIbHO MPHUOOPETATh HOBBIC 3HAHUS [0 XUMUU B COOTBETCTBUUI
C KM3HEHHBIMU TMOTPEOHOCTSMH, HCIOJB30BAaTh COBPEMEHHbIE HMH(POPMAIIMOHHBIE TEXHOJOTUU MJIS
MOKCKa M aHalTu3a y4eOHOM U Hay4YHO- MOMYJISIPHON HHPOPMAIIMN XUMUYECKOTO CO/IeP KAHMUS,

dbopMupoBaHHEe M pa3BUTHE Yy OOYYaAIOUIMXCA ACCOIUATHUBHOTO W JIOTMYECKOTO MBIIIICHHUS,
Ha0JI0IaTEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, IIPU
TUTAHUPOBAHHUHU U MIPOBEJCHUH XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHKUE y 0OydJaronmxcsi yOe)KIEHHOCTH B TYMaHUCTHYECKOW HAIpPABICHHOCTH XUMUH, €&
B2)XHOH POJIM B PEIICHUH TTIOOAIBHBIX MPOOJIEM PallMOHAIFHOTO MPUPOIOTIONF30BAHUS, TOTIOTHEHHS
HHEPTEeTUYECKUX PECYPCOB M COXPAHEHUS MPUPOJHOTO  PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OepeKHOTO OTHOLICHUS K MPHUPOJE M CBOEMY 3/I0pPOBBIO, a TaKXkKe MPHOOPETEHUS OIbITa
WCIIOJIb30BAHUS TIOJYUYCHHBIX 3HAHUW JJISl MPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsX, CBS3aHHBIX
C XUMUYECKUMU SIBJICHHSIMH.

Hemn w 3amaun wW3y4deHUs mpeaMmera «XHUMHUS» MONYyYWIM TOAPOOHYI0 METOIUYECKYIO
UHTEpHpeTanuio B paznene «llmanupyemsie pe3ynbTaTsl OCBOCHHUS IPOTPAMMBI IO XUMHMY, OJiarogapsi
yemy oOecrieueHo Y€TKOE MPEACTABICHUE O TOM, KAKHE 3HAHUSA W YMEHUS UMEIOT MPSMOE OTHOIICHHE
K pealu3aldyd KOHKPETHOMW LIEIIH.

B ydeOHOM mmaHe cpemHero oOmiero oOpa3zoBaHUs MpeaMeT «XUMHS» 0a30BOT0 yPOBHS
BXOJHMT B COCTaB MPeIMETHOH 00sacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee yuCIO 4YacoB, PEKOMEHJOBAaHHBIX s u3yueHuss xumuu B 11 xmacce — 34 yaca (1
gac B HEJIEIIO).



1. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDbI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMHUCS MPOrPaMM
cpeanero obmero oOpa3oBaHus (JIMYHOCTHBIM, METAlpPEeIMETHBIM M MpeaMeTHbiM). Hayuno-
METOJIMYECKOW OCHOBOMW JUIsl Pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPETHETO
o011ero o0pa3oBaHus ABISETCS CUCTEMHO- IESTEIbHOCTHBINA OIXO/.

B cooTBeTcTBUM € CUCTEMHO-IEATEIBHOCTHBIM IIOJX0J0M B CTPYKTYPE JIMUYHOCTHBIX PE3YJIbTATOB
OCBOCHHS TIpeaMeTa «XHUMUS» Ha YPOBHE CPEIHEro o0mero oO0pa3oBaHUS BBIACIEHBI CIEIYIOIINE
COCTAaBJISIFOLIHE:!

OCO3HaHHE OO0YYaIOUIMMHCS POCCUHCKON TIpaKAAHCKOW MACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIM4ue MOTUBALMU K 00yUYECHHUIO;

LIEJICHANIPABICHHOE pA3BUTHE BHYTPEHHUX YOEXKIAEHMHM JMYHOCTHM Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJACTBOBATHCS B CBOCH JESTEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMHU, IPUCYIIUMU LIETOCTHONW CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4Yue MPAaBOCO3HAHMS SKOJIOTHUECKON KyIbTYphl U CIOCOOHOCTH CTaBUThH IIEJIM M CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHMS IpeaMeTa « XUMUsD) JTOCTUTAlOTCS B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHOM I€ATEIbHOCTH B COOTBETCTBUU C TYMAaHUCTUYECKUMH, COMOKYJIbTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMU U HJAEaJaMH POCCUIICKOr0 TIpakJaHCKOTO OOIIECTBA, MPHUHATHIMU B
oOuiecTBe HOpMamMHM M MpaBUIaMH TOBEJIEHUS, CIOCOOCTBYIOUIMMH IpOIleccaM CaMOIO3HaHMS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YYaIOIIHXCS.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS TMpeIMeTa « XUMHUS» OTpakaloT cOPMUPOBAHHOCTH OMBITA
MO3HABATEJILHON U MPaKTUYECKOH IEeATEIbHOCTH 00yUaIoOUIMXCs M0 peaanu3allii NPUHATHIX B O0IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaanckoro BocnuTAHUS:

0CO3HaHMS 00YYaIOIUMKCS CBOUX KOHCTUTYLIMOHHBIX ITPaB M 0053aHHOCTEH, YBaXKEHUS K 3aKOHY
Y IIPaBOMOPSIKY;

MIPEACTABIICHUS O COLMAIbHBIX HOPMAaX U IIpaBUjIaX MEKINYHOCTHBIX OTHOLIECHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOW JESITEIbHOCTH MpPHU CO3/IaHUM YUEOHBIX IPOEKTOB,
pelIeHnH yueOHBIX U T03HABATENbHBIX 3a/1a4, BHIIOJHEHUN XUMUYECKUX dKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JOTHUKY U apTyMEHTBI APYTUX HpU
aHaJIM3€ Pa3IUYHbIX BUJIOB YUEOHOI! 1eATeNbHOCTH;

2) NATPHOTHYECKOr0 BOCIIMTAHMSI.

HEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUIO OTCUYCCTBCHHOM XHUMUU,

YBaKCHHA K MPOLECCY TBOPUYCCTBA B obnactu TCOPHUHU U MPAKTHUYCCKOIO0 NPUMCHCHHUA XUMHHU,
OCO3HAaHHA TOTO, YTO AOCTHMIKCHHUA HAYKH €CTh PE3YyJbTAT AJIUTCIIBHBIX Ha6HIOHeHHﬁ, KPOIIOTJIMUBBIX
SKCIICPUMCHTAJIBHBIX ITOMCKOB, TIOCTOAHHOTO Tpyda y‘-IéHBIX H IMMPAKTUKOB;

HHTEPCCAa U NMO3HABATCIBbHBIX MOTHUBOB B IIOJIYYCHHUHU U IOCICAYIOMIEM aHAINU3C I/IH(l)OpMaIII/II/I 0
NEPCAOBBIX JOCTHKCHUAX COBpeMeHHOﬁ OTEYECTBEHHOH XUMUU,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA:
HPABCTBCHHOI'O CO3HAHUSA, 3TUYCCKOI'O IIOBCACHMA
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CIIOCOOHOCTHU OLICHUBATL CUTyalluH, CBA3AHHLIC C XUMHWYCCKUMU ABJICHUAMU, U IIPUHUMATb
OCO3HAHHBIC PCUHICHU A, OPUCHTHUPYACH HAa MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHNBATDH CBOE MOBCACHHUEC U TOCTYIIKU CBOUX TOB&pPIH.[Gﬁ C HO3I/II_II/II71 HPAaBCTBCHHBIX
H IIPAaBOBbLIX HOPM U OCO3HAHHC HOCJ'IG,Z[CTBPIIZ OTUX IMOCTYIIKOB;

4) dopMupoOBaAHHS KYJILTYPbI 310POBbS:

MOHMMaHMs LEHHOCTeH 370poBOro © 0Oe3omacHoro obOpasza JKM3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOUICHHSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

COOJTIO/IEHHSI ITPaBUII OE30ITaCHOT0 OOpAIeHNUS C BEIIECTBAMH B OBITY, TOBCEAHEBHOM JKU3HH U B
TPYZIOBOH JEATEILHOCTH;

MOHUMAHUS [IEHHOCTHU TPAaBUJI WHAWBUAYAJIHHOTO U KOJUICKTHBHOTO 0OE30IAaCHOTO TOBEICHHS B
CUTYyalusiX, yTPOXKAIOIMINX 3JOPOBBIO U )KU3HU JIIO/IEH;

OCO3HaHWsI TOCJICACTBUA ¥ HENPHUATUS BPEIHBIX MPHUBBIUCK (YMOTPEOJICHHUS —aJIKOTOJIS,
HapKOTHUKOB, KYpEHHUs);

5) TpynoBoro Bocnuranus:

KOMMYHUKaTHBHON KOMIIETEHTHOCTHU B y4€OHO-HMCCIIEJ0BATEIIbCKOM 1€ATEIbHOCTH, OOLIECTBEHHO
IIOJIE3HOM, TBOPYECKOMN U IPYTUX BUJAX NEATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4acTHUE€ B PELICHMM IMPAKTUUYECKHUX 3aJad COLMAIbHOU
HaIlpaBJIEHHOCTH (B PAMKax CBOEr0 KJIacca, IIKOJbI);

UHTepeca K  I[PaKTUYECKOMY U3YyYEHUIO npodeccuit Pa3IM4HOTO poza,
B TOM YHCJI€ HA OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMUM;

YBa)XEHHUS K TPYLy, JHOISAM TPyJla U pe3ysbTaTaM TPyAOBOH I€ATEIbHOCTH; TOTOBHOCTH K

OCO3HaHHOMY BbIOOPY MHIMBUIYAJIIbHONW TPaeKTOPUH 00pa3oBaHus,
Oynywed npodeccud M peanus3aliuy COOCTBEHHBIX JKU3HEHHBIX IIJJAHOB € YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I111eCTBa;

6) 7Ko0/10rHUECKOro BOCHHTAHMS:

HKOJIOTHYECKH 11e71eCO00Pa3HOro OTHOUICHHUS K IPUPO/IE, KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHUMAaHUS TJI00AJBHOrO XapakTepa HKOJIOTMUYECKHUX MpoOieM, BIMSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTM)KEHUH XHMHUU JUISl PEIIEHUs BOIPOCOB
paLMOHATIBHOTO MPUPOIONOIb30BAHUS;

aKTUBHOT'O HENPUATHUS JEUCTBUH, MPUHOCSIIUX Bpel OKpY’KaIoLIed MPUPOJHON cpee, YMEHUs
IIPOrHO3UPOBATh HEOJArONpPUATHBIE SKOJOTHYECKHE IOCIEICTBUS MPEANPUHUMAEMbIX JEHCTBUU U
Npe0TBPAIATh UX;

HINYMS ~ PA3BUTOTO  SKOJIOTUYECKOTO  MBIIUICHHS, OSKOJIOTHYECKOH KyJIbTYpHl, OIbITa
JeSITEIbBHOCTH SKOJIOTUYECKOW HANPaBICHHOCTH, YMEHHUSI PYKOBOACTBOBATHCS UMU B TIO3HABATENIbHOM,
KOMMYHUKATHBHOH W COLMAIBHOW TPAKTHKE, CIIOCOOHOCTH W YMEHHS AaKTHBHO IPOTHBOCTOSTH
ueosioruu xemohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayK{ U OOIIECTBEHHOU MPAKTHUKH;

MMOHUMAaHUS CIIEIIU(PUKN XUMUU KaK HayKd, OCO3HAHUS €€ POJH B JOPMUPOBAHUHN PAITUOHATLHOTO
HAYYHOTO  MBIIUICHUS, CO3JaHUM [EJIOCTHOTO TMPEACTaBIEHUS 00 OKpYXKalolleM MHpe Kak O
€IMHCTBE MPUPOJBI U YEJOBEKa, B MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH WM PEIICHUH MPoOsIeM
COXpAHEHUS MPUPOTHOIO PABHOBECHS;

yOeXKAEHHOCTH B 0CO0OM 3HAYUMOCTH XUMHUHU [UISI COBPEMEHHOW IMBWIM3AIMH: B €8
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rYMaHHCTUYECKOH HAMpPaBICHHOCTH U BaKHOU POJIM B CO3aHUU HOBOM 0a3bl MaTepUaIbHOM KyJIbTYpHI,
peLIeHNH TTI00ABHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUS YEIOBEUECTBA — CHIPHEBON, YJHEPTETHUECKOM,
IUILEBOM M SKOJIOrMUeCKOl 0€30IacHOCTH, B Pa3BUTUN MEIULIMHBI, 00€CIICUeHUH YCIOBUH YCIIEIIHOTO
TPYZAa U 3KOJOIHYECKH KOM(POPTHOM JKU3HU KaXKI0r0 4jieHa 00I1eCTBa;

€CTECTBEHHO-HAyYHOM I'PAMOTHOCTH: IOHUMAaHUsS CYLIHOCTH METOJIOB [TIO3HAHMUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOIH30BATH [TOJTyYaeMble 3HAHHS [T aHaJN3a U O0BSICHEHUS
SBJICHUHA OKPY’KAIOLIEr0o MHUpPa U IMPOUCXOAALIMX B HEM M3MEHEHMH, YMEHHUs JieNaTh 0OOCHOBAaHHbIE
3aKJIIOYEHUs] HA OCHOBE HayuYHBIX (DAKTOB M MMEIOIIMXCS JAaHHBIX C LENbIO MOJy4YeHHs] JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUA JUIsl PEUIeHUs MpolsieM B
peabHBIX KU3HECHHBIX CUTYaLHX;

MHTEpPECca K MO3HAHUIO U UCCIIE0BATEIbCKOMN AESATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
HOJIyYEHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHUHM C )KU3HEHHBIMHU IOTPEOHOCTSIMU;

UHTepeca K 0COOEHHOCTSAM Tpy/ia B pasInyHbIX cepax npodhecCHOHATbHON AeATebHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe Pe3y/IbTaThl OCBOCHHS YYEOHOrO MpeaMera «XUMHsS» Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HaYUMBIC IS (DOPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOMIMXCS  MEKIUCIUILUIMHAPHBIC
(MeXTnpeIMeTHbIC) OOIEHAYYHBIC MMOHSATHUS, OTPAKAIOIINE [EJIOCTHOCTh HAYYHOW KApTHUHBI MUpPA U
crenn(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTCCTBEHHBIX HayKax (MaTepHs, BEIIECTBO, SHEPT U,
SIBJICHHE, MPOIECC, CUCTEMa, HAYYHbIH (aKT, MPHUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIIeIOBaHNe, HAOIIOIeHUE, U3MEPEHUE, SKCIICPUMEHT U JIpYTHE);

VHUBEPCAIbHBIC yYeOHBbIC ICHCTBHS (ITO3HABATEIbHBIC, KOMMYHUKATHUBHEIC, PETYJISTHBHBIC),
obecnieunBaromue ¢GopMUpoBaHHE (PYHKIIMOHATHHOW TPAMOTHOCTH M COLMATBHOM KOMIETEHIIMU
00y4aromuxcs;

CTIIOCOOHOCTh o0yJaromuxcs MCTIOJIh30BATh OCBOCHHBIC MEXTUCITUTUTHHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC yUeOHbBIC JIEWCTBUS B MIO3HABATEIHLHOW U CONMATBHON
MPaKTHKE.

MeTtanpeMeTHBIE ~ pE3ylbTaThl  OTPAKAIOT  OBJIAJICHWEC  YHUBEPCAIBHBIMH  YICOHBIMH
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

ITo3HaBaTenbHbIC YHHBeEpPCAJIbHbIC y4eOHBbIC NeiiCTBUS
Ba3oBble 1ornueckue geiicTBU:

CaMOCTOSITENILHO ~ ()OPMYJIMPOBAaTh M aKTyalM3HpoOBaTb MpoOeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIpEeICIIATh LIeNU JIeATENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHXKEHHUS, COOTHOCUTH
pE3yJIbTAThl JEATENBHOCTH C IOCTABIEHHBIMU LIENSMU;

HCII0JIb30BaTh IIPX OCBOCHNH 3HAHUN NPUEMBI IOTUYECKOTO MBILUIEHUS — BBIIEIATh XapaKTEPHbIE
IIPU3HAKU MTOHATUH M YCTaHABIMBAaTh UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHUS 11
00BsICHEHUS OTIENbHBIX (DAKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUU BEIIECTB M XUMHUUECKUX PEaKIINi;

YCTaHABJIMBATh MPUUYMHHO-CJIEICTBEHHBIE CBS3U MEXKIY MU3y4aeMbIMH SIBICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXaAeHUs (MHIYKTHBHbBIC, JECTyKTUBHbIE, 10 AHAJOTHMH), BBISBIATH
3aKOHOMEPHOCTH U TPOTUBOPEUYUS B PAcCMATPUBAEMBIX SBIICHUAX, (OPMYIHpPOBATh BHIBOJBI U
3aKJIF0YEHHUS;

IIPUMEHSITH B NPOLIECCE TIO3HAHMSI, HCII0JIb3YEMbIE B XUMUU CUMBOJINYECKHE (3HAKOBBIE) MOJEIH,
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peoOpa3oBEIBATH MOJICIIBHBIE MMPEACTABICHUS] — XUMHUYECKHM 3HAK (CHMBOJ) 3JIEMEHTa, XUMHUYECKas
dbopMyna, ypaBHEHHE XHMHUYECKOM peaklUMd — MPHU PEHIeHUH Y4YEOHBIX IMO3HABATEIbHBIX U
MIPaKTUYECKHX 3a/1a4, IPUMEHATh Ha3BaHHbIE MO/ICJIbHbBIE IPEICTABICHNUS JJIs BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3YYaeMbIX BEUIECTB U XUMUYECKUX PEaAKIUH.

ba3oBble ncciieqoBaTe/ibCKHe 1eiiCTBUA:

BJIQJIETh OCHOBAMHM METOJOB HAy4YHOTO TIO3HAHMS BEIIECTB U XUMHUYECKHX peaKIuii;
dbopMyupoBaTh LEIM U 3aJa4d HWCCIICIOBaHUS, HCIIONB30BATh IIOCTABICHHBIE U CaMOCTOSITEIBHO
c(hOopMyJIMPOBaHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI ISl (POPMHUPOBAHUS
THUIIOTE3bI IO MPOBCPKE MPAaBHUIBHOCTU BBICKA3bIBACMbIX Cy)KI[eHI/II\/JI;

BJIaaCTh HaBbIKaMH CaMOCTOATCIIBHOT'O IIaHUPOBAHUA n IMPOBCACHHUA YUCHHUUCCKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOAAaTh 3a XOJOM IPOIEcca, CaMOCTOSITEIHHO
MIPOTHO3HPOBATH €0 PE3yIIbTaT, (HOPMYIHPOBATH OOOOIICHIS U BEIBOJIBI OTHOCUTEILHO JOCTOBEPHOCTH
Pe3yJIbTaTOB MCCIIEAOBaHMS, COCTABIATH OOOCHOBAHHBINM OTUET O TIPOJICIIaHHON paboTe;

MpUOOPETATh OMBIT YUYCHHUECKOW HMCCIIEOBATEIHCKON M MPOSKTHON JESATENbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY MOHMCKY METOAOB pEIICHUs MPaKTUYECKUX 3ajad,
MMPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHMA.

Pa6ora ¢ undgopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HUCTOYHUKAX MH(pOpPMaLUU (HAyYHO-HOMYJISipHAas JUTepaTypa
XUMHUYECKOI'0 COZIep KaHMsl, CIIPaBOYHbIE TOcOOUsl, pecypchl IHTepHETa), aHANU3UPOBaTh HH(OPMALIUIO
pasMYHBIX BUIOB M (OPM MPEICTABICHUS, KPUTUYECKM OLICHUBaThb €€ JOCTOBEPHOCTh U
HENPOTHBOPEUUBOCTb;

(bopMyIMpOBATh 3aIIPOCHl U IPUMEHSATH Pa3InYHbIE METOBI P MTOKCKE U 0TOOpE HHPOpMALIUH,
HE0OXO0UMOM ISl BHIIOJTHEHUS YUEOHBIX 3a/1a4 ONPEIeIEHHOIO THUIIA;

npuOOpeTaTh OMBIT HCIOIB30BaHUSA HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH H
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (opMy mpencTaBiIeHus HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

HCTOJIb30BaTh HAYYHBIHN SI3bIK B KaUeCTBE CpeACTBA MpU paboTe ¢ XMMUYECKOH MH(pOpMaLueii:
NPUMEHSTh MEXIIpeIMeTHble ((u3nueckue MW MaTeMaTHMUecKHe) 3HAKHM M CHUMBOJIBL, (POpPMYJIBI,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJITHOCTH.

KoMMmyHnKaTHBHBIE YHUBepcajbHble yueOHbIe TeHCTBUS:

3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYKJaeMoW TeMbl B XOJ€ AHalora W/WId AUCKYCCHUH,
BBICKA3bIBaTh UJEH, (DOPMYIHPOBATH CBOM MPEATIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS MPEIJI0KEHHON
3a/1a4u;

BI)ICTyrIaTI) C npeseHTauHeﬁ pe?)y.]'IBTaTOB HOSHaBaTeHBHOﬁ ACATCIIBHOCTH, HOJ'Iy‘—IeHHI)IX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH BBITOJHEHUH XHMHUYECKOTO JKCIIEPUMEHTA,
MPaKTUYECKOW pabOThI MO MCCIIEIOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, peaM3allid Y4eOHOTO
mpoekTa ©  (QOPMYIHpPOBaTH  BBIBOABI IO pe3yjbTaTaM MPOBEACHHBIX HCCICAOBAHUN TyTEM
COTJIACOBAHUS MO3HIINI B XO€ OOCYK/IEHUSI 1 0OMEHA MHEHHUSIMH.

PeryasiTuBHbIE YHHBepPCAJIbHbIE y4eOHbIE JeiiCTBUSI

CaMOCTOSITENTFHO IUIAHUPOBAaTh M OCYIIECTBISATh CBOIO IO3HABATENBHYIO JIEATEIBHOCTS,
ompezenss e€ LEeTH M 3aJa4yd, KOHTPOJHMPOBATh W TO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyIaraeMblii aIrOPUTM JEHCTBHI P BHIMOTHEHUN Y4eOHBIX M UCCIIE0BATEILCKUX 3a/1a4, BRIOUPATh
Hanbosiee 3G(HEKTUBHBIN CIIOCOO WX pEIIeHUs ¢ YYETOM TOJYYCHHS HOBBIX 3HAHWUW O BEIIECTBAX W
XUMHYECKHUX PEaKIUsIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JICATEIIEHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOIICHKH.
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INPEAMETHBIE PE3YJIbTATbBI
11 KJIACC

[IpenMeTHbIe pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMUsD» OTPaxaroT:

c(OpPMUPOBAHHOCTh MNPEJCTABICHUN: O XMMHUYECKOH COCTaBJSIONIEH  eCTeCTBEHHO-HAy4YHOUH
KapTUHBl MHUpPA, POJIM XUMUU B TO3HAHMU SBJICHUN MPUPOIbL, B (POPMUPOBAHUHU MBILUICHUS U
KyJbTYPBl JINYHOCTH, €€ (QyHKIIMOHATHLHONW TPAMOTHOCTH, HEOOXOIMMOMN /ISl PEIICHUS MTPAKTHICCKIX
3a[a4 ¥ 9KOJIOTHYECKH 000OCHOBAaHHOT'O OTHOLICHHUSI K CBOEMY 3/I0POBBIO M IIPUPOTHOMN Cpeie;

BJIJICHUE CHUCTEMOW XHMMHYECKUX 3HAHUM, KOTOpas BKJIOYAECT: OCHOBOIOJIATAIOIINE TOHSATHUS
(XMMHYECKHUIT 2JIEMEHT, aTOM, U30TOIl, S-, P-, - AJIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJI;IpHBIfI O6’béM, BAJICHTHOCTDb, 3JICKTPOOTPULATCIBHOCTL, CTCIICHL OKHMCJICHHA, XUMHUYCCKAA CBA3b
(KoBaJIeHTHAas, MOHHAsA, METAJJINYECKasl, BOJOPOAHAS ), KpUCTAININYECKasl PEIIETKA, TUIIbI XUMHUYECKUX
peaxiuii, pacTBOpP, IEKTPOIHUTHI, HEINEKTPOIUTHI, AIEKTPOIUTHYECKAs AUCCOIUAIUS, OKUCIUTENb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMUYECKON PEaKIIUU, XUMUYECKOE PABHOBECHE); TECOPUH U 3aKOHBI (TeOpus
ANEKTPOJIUTUYECKON Iuccoumranuu, nepuoandeckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS
Macchl BEIIECTB, 3aKOH COXPAaHEHUS M IMPEBPALICHUS DSHEPrUM IMpPU XUMUYECKUX PEaKLUsX),
3aKOHOMEPHOCTH, CHMBOJMYECKUH S3BIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIHKAIIUE B OCHOBE
MOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBICHUN, (PAKTOJIOTUYECKHE CBEICHHS O
CBOMCTBAX, COCTaBe, MOJYyUYECHUU U 0€30ITaCHOM HUCTIOIb30BAHUH BAKHEHUIITUX HEOPTAHUYECKUX BEIICCTB
B OBITY U IPAKTHUECKOM €ATEIbHOCTU YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUI1 BBISBISATH XapaKTepHbIe MPU3HAKU MOHATUHN, YCTAHABIUBATh  HX
B3aMMOCBA3b, HCIIOJIBb30BAaTh COOTBCTCTBYIOIIINEC MOHATUA NPHU OMUCAHUN HCOPraHMYCCKUX
BEIIECTB U UX MPEBPAILLCHUM;

cOPMUPOBAHHOCTh ~YMEHUM  HUCHOJb30BaTh XHMHUYECKYI0  CHUMBOJIMKY JUJISl COCTABIICHUS
(dbopMyJ1 BelIeCTB U ypaBHEHUH XMMHMUYECKUX peakuui, cucreMatudeckyro HomeHknatypy (IUPAC) u
TpUBHAJIbHbIE HA3BAaHUS OT/IEIbHBIX HEOPIaHUUYECKUX BEIECTB (YrapHbIi Ia3, yrieKUCIbIi ra3, aMMHaK,
raméHas U3BeCTh, HerauéHas U3BecTb, MUThEBAs COJA, MUPUT U IPyTHE);

C(OPMHUPOBAHHOCTh YMEHUI ONpeAeNsATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOrO COCTaBa, BHUJ XMMHUYECKOM CBA3M (KOBaJleHTHas, MOHHAsd,
MeTaJuIn4ecKas, BOAOPOAHAs) B COEAMHEHUSX, TUIl KPUCTAJUINYECKOHN PeIETKH KOHKPETHOTO BELIECTBA
(aTomMHasi, MoOJIEKyJsIpHasi, WMOHHAs, MeETAJJIMYecKas), XapakTep CpeAbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBAThH NMPUHAIJICKHOCTh HEOPIraHUYECKUX BEIIECTB M0 MX
COCTaBY K ONpeAeNEHHOMY KJaccy/TpyIme coelMHEeHUH (IIPOCThIe BELIeCTBAa — METANIbl U HEMETaJLIbI,
OKCH/Ibl, OCHOBaHMsI, KUCJIOTHI, aM(pOTEpHbIE THIPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHU pPACKpBIBaTh CMBICH mepuoandeckoro 3akoHa .M. Menneneena
U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYI0, 00BICHUTENBbHYIO U IPOTHOCTUYECKYIO (DYHKIIUY;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX
saneMeHToB 1—4 mepuonoB llepmogmyeckoil cucrtembl xumuyeckux snemeHToB J[.M. Menneneena,
UCTIOJNB3YS MTOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIIY,

«9HEPreTUYEeCKHe YPOBHU», O0BACHATH 3aKOHOMEPHOCTH U3MEHEHUS! CBOUCTB XUMUYECKUX JIEMEHTOB
U UX COEIMHEHUH Mo nepuoaaMm U rpynnam Ilepuonnyeckoil cucteMsl XMMUYECKHUX dieMeHToB [[..
Menneneena;

c(OpPMUPOBAHHOCTh YMEHHMM XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOMCTBA
HEOPraHMUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB, IOATBEPK1aTh CYyIIECTBOBAHUE T€HETUYECKON CBSI3U
MEXJy  HEOPraHMYECKHMH  BELIECTBAMU C IIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX
peaKIuii;
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c(OPMHPOBAHHOCTh YMEHHs KIacCU(DUUUPOBATh XMMHUYECKHE  PEaKIHH [0 Pa3IHYHBIM
NpU3HaKaM (YUCIy U COCTaBy PeardupyrolluX BELIECTB, TEIJIOBOMY 3(PQEKTy peakuuu, U3MEHEHUIO
CTENeHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, Y4acTUIO KaTallu3aTropa);

c(OpPMUPOBAHHOCTh YMEHUH COCTAaBJISITh YPAaBHEHMsI PEAKUUN pPa3IMYHBIX THUIIOB, MOJHbBIE U
COKpAaIEHHBIC YpaBHEHHs PEaKLUii HOHHOTO OOMEHA, YUUTBIBAsl YCIOBHS, PU KOTOPBIX ATU PEaKINH
UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIIUH, MOATBEPXKIAIOLINE KaueCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPIaHMYECKUX BELIECTB, PACIIO3HABATh ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX pPacTBOpax HEOPraHUUECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pACKpPHIBATh CYIIHOCTh OKHCIIHUTEIBHO- BOCCTAHOBUTEIBHBIX
peaxkuii NOCPECTBOM COCTABJICHUS AIEKTPOHHOIO OajlaHCca 3TUX PEeaKLU;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHUMOCTb CKOPOCTHM XHUMHYECKOW pEaKUud OT
pasInYHbIX (PAKTOPOB; XapaKTep CMELICHHsS XMMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEILIHETO
BozaeiicTeus (npuHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XMMHUYECKHE IPOIECCHI, JEKAIUe B OCHOBE
MPOMBIIIJICHHOTO MOJTyYeHHsI CEpHOU KUCIIOTHI, aMMHaKa, a TaKkKe CPOPMHUPOBAHHOCTH MPEICTABICHHHA
00 00LIMX HAayYHBIX IPUHLUIIAX U HKOJIOTMUYECKUX MPpoOIeMax XUMUUYECKOT0 POU3BOCTBA;

c(OPMHPOBAHHOCTH YMEHUH MPOBOANTH BEIYUCIICHHS C UCTIOIb30BAHUEM TTOHATHUS
«MaccoBasi J10JIsl BELECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUI ra3oB MPU XMMHYECKHX pPEaKLUsX,
Macchl BelecTBa WK 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJJHOTO
U3 YYacTBYIOIMX B peaKkiMH BEIIECTB, TEIIOBOro 3((dekra peakui Ha OCHOBE 3aKOHOB COXPAaHEHMS
MAaccChl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTHH;

cpOpMHUPOBAHHOCTE  YMEHHI coOmoaTh  IpaBuiIa MI0JIb30BaHUS XHUMHUYECKOM
10CY 101 ¥ 1a00paTOpPHBIM 000PYIOBAHUEM,  TAKIKE ITPABUIIA OOPALIEHHUS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKUUSMU 110 BBINOJHEHUIO J1a0OpAaTOPHBIX XHWMHUYECKUX OIBITOB; C(HOPMUPOBAHHOCTh

YMEHUH IUIaHUPOBATh u BBIMOJIHATE ~ XUMHUYECKUN
HKCIEPUMEHT (pa3iokKeHue MepoKCUa BOAOPOAa B MPUCYTCTBUU KaTalIU3aTOPA, ONPEEIIEHUE CPEJIb
pPacTBOpPOB BEIIECTB C MOMOILBIO YHHBEPCAIILHOTO MHAMKATOPA, BIUSHUE PA3IMYHBIX (PAaKTOPOB Ha
CKOPOCTh XMMHMUYECKON pPEaKIMH, peaklud HOHHOIO OOMEHa, KaueCTBEHHbIE peaklMM Ha cyibdat-,
KapOOHaT- ¥ XJIOPHI-aHUOHBI, HA KaTHOH aMMOHHS, pPellIeHNEe IKCIEPUMEHTAIbHBIX 3a/lad 0 TeMam
«Mertamnb» u «Hemeranneny) B COOTBETCTBUM € IPaBHJIaMU TEXHUKH 0€30MaCHOCTH MpU 00pallleHu! C
BEIIeCTBAMM U JaOOpaTOpHbIM  OO0OpYJOBaHHMEM, MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
HKCIEpUMEHTA B (popMe 3ammcu ypaBHEHUH COOTBETCTBYIOIINX PEAKIMN 1 (POPMYITUPOBATh BBIBOBI HA
OCHOBE ITHUX PE3YJIbTaTOB;

C()OPMHPOBAHHOCTh YMEHHH KPUTHYECKH AaHaJIM3UPOBATh XMMHUYECKYI0 HH(POPMALHIO,
M0JIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COOIIOAATH PaBUIIa HKOJOTHUECKH 1[e1ecO00pa3HOro MOBEICHUS B
OBITY U TPYJOBOH NEATENBHOCTH B LIEJSX COXPAaHEHHs CBOETO 3/I0POBbSI U OKpPY’KAIOLIEH MPUPOTHOM
Cpe/ibl, 0CO3HABATh ONTACHOCTh BO3JIEHCTBUS HA )KUBBIE OPTaHU3Mbl OIPEJIEIEHHBIX BEIIECTB, TOHUMAs
cmbicst nokaszarens [I/IK, moscHATh Ha mpuMepax CrocoObl YMEHBIIEHUS M MPEJOTBpALCHUS HX
BPEIHOTO BO3ACHCTBUS HA OPIaHU3M UEJIOBEKA;

11 00YYaOLIUXCS ¢ OTPAaHUUEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI: YMEHUE IPUMEHSATH 3HAHUSI 00
OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEUIECTB U XUMHUUECKHX SIBJICHUIA;

JUI CJETbIX U CIa0OBHUIAIMIMX OOYYarOIIMXCA: YMEHHME MCIOJb30BaTh pElbe()HO TOUECUHYIO
cuctemy obo3nauenuii JI. bpaiins mis 3anucu Xumuaeckux GopMyl.
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1. COILEPXAHUE OBYUYEHUSA

11 KJIACC

TeopeTuyeckne 0CHOBbI XMMHH

XuMuueckuit ameMeHT. AToM. SIipo aToma, U30TOMbBI. DIEKTPOHHAS 000JI09Ka. DHEPreTHUECKUE
YPOBHH, MOJYPOBHH. ATOMHBIC OpOUTamH, s-, P-, O- smemeHTb. OCOOCHHOCTH pacHpeaACICHHS
9JICKTPOHOB 110 OpOWTAIsIM B aTOMaxX OJJIEMEHTOB IIEPBBIX YETBHIPEX IEPUOAOB. ODJIEKTPOHHAsS
KOH(HTyparus aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux sneMeHToB [[.M. Menaeneena.
CB43b nepuoan4ecKoro 3akona u [lepmoandeckoi cucteMbl Xumudeckux neMentoB [[.M. Menaeneesa
C COBPEMEHHOM TeOpueH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHUYECKHX
JJIEMEHTOB U 00pa3yeMbIX MMH TPOCTBIX U CJIOXKHBIX BEIISCTB IO TPyNIaM U MepruoaaM. 3HAUYCHUE
MEePUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CtpoeHue BeriecTBa. XUMHUYECKas CBA3b. BUaIbI XMMUYECKOM CBSI3M (KOBAJICHTHASI HETIOJISIpHAS U
MOJISIpHAs, MOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM XMMHYECKOW CBS3H
(oOMeHHBIN U JOHOPHO-AaKIENTOPHBIN). Bogopoanas cBsi3b. BaaeHTHOCTh. DIEKTPOOTPUIIATEIHHOCTD.
Crenenpb okuciieHus. MIOHBI: KATHOHBLI U aHHOHBI.

BemectBa MOJIEKYJISAPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. T[HMBl KPUCTANIMYECKMX pEHIETOK. 3aBUCHMOCTh CBOMCTBa BEHIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTe o nmucrepcHbIX cucTeMax. VICTMHHBIE U KOJJIOWIHBIE PacTBOphl. MaccoBas 10
BEIIIECTBA B PaCTBOPE.

Knaccudukanus Heopranuyeckux coeanHeHui. HomeHknaTypa HeEOpraHMYeCKMX BEILECTB.
['eneTnueckas CBsS3b HEOPTaHWYECKMX  BEIIECTB, NPUHAMISKANINX K Pa3IMUHBIM KjaccaMm.

Xumnueckass peakuus. Kiaccuduxanms XUMHYECKMX peakUuMid B HEOpPraHMYecKon U
OpraHUYecKOi XUMUH. 3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPAILICHHS SHEPTHH
MPU XUMHUYECKHUX PEaKIIHSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3nyHbIX (akTopoB. OOpaTHMble peaKIHH.
Xummnaeckoe paBHoBecre. DaKTOPHI, BIUSIONINE HA COCTOSTHUE XUMUYECKOTO paBHoOBecHs. [IpuHImI
Jle larense.

OnexrponuTHyeckas qucconuanys. CHIbHbIC U c1a0dble dJeKTpoauThl. Cpeaa BOJAHBIX PACTBOPOB
BEIIIECTB: KHCIas, HeUTpayibHas, menounas. [lonamue o 600opoonom noxazamene (pH) pacmeopa.
Peakuuu nonHoro ooMeHa. I uopoaus HeopeaHuueckux u OpeaHu4eckux euecms.

OKHUCINTENIEHO-BOCCTAHOBUTENIbHBIE  peakiuu. [lonamue 06 s1eKkmponusze pacniaeos u
pacmeopos coneu. [lpumenenue snekmpoausa.

JKCNEePUMEHTAJbHbIE METOABI H3Yy4YeHHS BelleCTB U MX NpeBpalleHuil

Hemonctpauuss  Tabmun  «llepuoanyeckas  cucremMa  XumMuueckux — anemeHtoB .M.
MenneneeBay, H3y4deHHE MOJENECH KPUCTANIMYECKUX PEMETOK, HaOMIOJeHHEe U ONHUCaHue
JIEMOHCTPAIIMOHHBIX U Ja0OpPaTOPHBIX OMBITOB (pa3ioXKeHHe MEPOKCHAa BOJOpOia B MPHUCYTCTBUU
KaTajau3aTopa, ONPEIEIIEHUE CpeAbl PacTBOPOB BELIECTB C MOMOIBIO YHUBEPCAIBLHOIO MHIUKATOPA,
peaKkIMyu MOHHOTO OOMeHa), MPOBEICHHE MPAKTUYECKON paboThl «BinsHue paznuuyHbX (pakTOpoB HA
CKOPOCTb XUMUYECKOU PEAKIIUN».

PacuérHble 3amaun
Pacuérel mo ypaBHEHUSIM XMMHYECKUX PpEaKIUi, B TOM YHCIIE TEPMOXHUMHUYECKUE PaCUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHS «MACCOBAs JOJIS BEIIECTBAY.
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Heoprannyeckasi Xumus

Hewmeramnsl. [Tonoxenne nemeraiuio B [leproanueckoit cucteme XumMuieckux 3yemeHton .M.
MenneneeBa 1 0COOCHHOCTH CTpOeHHUsI aTOMOB. Du3MUYECKHE CBOWCTBA HEMETAJUIOB. AJIIOTPOIHUS
HEMETAIUIOB (Ha MpuUMepe KUCIopoaa, cephl, pochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAUIOB (TaJIOTE€HOB, CEPHI, a30Ta, hocdopa, yriaepoaa u
KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSAMHEHUN).

[IpumeHeHne BaXXKHEHIIIMX HEMETAIIIIOB U X COCIMHEHU.

Mertaubl. [lonoxxenue mertawioB B Ilepuonuueckoit cucreme xumuueckux siaemeHToB JI.M.
MenneneeBa. OCOOCHHOCTH CTPOCHHMSI SJIEKTPOHHBIX 000104€K aTOMOB MeTasuioB. O01ue hru3nvecKue
cBoiicTBa MeTaAJUIOB. CIJIaBbl METAJIOB. DJIEKTPOXUMUYECKUI P/l HAPSHKEHUH METAJLIOB.

XHWMHYECKHE CBOWMCTBA BAXHEHUIIUX METAUIOB (HATPUM, KA, KaJblUHA, MAarHUi, aIFOMUHUH,
LIUHK, XPOM, JK€J€30, MEJIb) U UX COCTMHEHUM.

OOmue crnocoObl MONy4YeHUs MeTauioB. Memannypeus. Kopposus memannos.

Cnocobul 3auumot om koppo3uu. [IpuMeHEHEe METAIUIOB B OBITY U TEXHUKE.

JKCcnepUMeHTAbHbIE METO/IbI H3y4YeHHs BellleCTB M UX NMpeBpalleHui

WN3ydyenne komnekimuu «MeTaibl ¥ CIUIaBB», OOpaslloB  HEMETAUIOB, PEHICHHE
SKCIICPUMCHTAJIBHBIX 3a/1a4, Ha6JIIOIl€HI/I€ U OIIMCaHUEC JCMOHCTPALMOHHBIX U na60paT0prlx OIIBITOB
(B33,I/IMO[[€IZCTBPIC TUAPOKCHUAA aITIOMUHUSA C paCTBOpPaMHU KUCJIOT U HlCJIO‘ICfI, KauCCTBCHHBIC PCAKIIMK HA
KaTHOHBI METAJJIOB).

PacuérHble 3agaun

Pacuérer maccel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA, MAcCe MIIH
00bEMY OIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMUYECTBA
BEII[ECTBA) MPOYKTOB PEAKIIMH, €CIIU OJIHO U3 BEIIECTB UMEET IMIPUMECH.

XMMHUS M KU3Hb

Ponp xumuu B oOecredeHHH SKOJIOTHYECKOH, SHEPreTHYecKOW M MUIIEBOM Oe30MacHOCTH,
pa3BUTUU MeqUUMHBL. [IOHATHE 0 HAYYHBIX METOJAX NO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOMYYSHHs] BaKHEHUIITUX
BCIIIECTB.

XuMUA U 3[I0pOBbE YEJIOBEKA: MPABUJIA UCIOJIb30BAHUS JEKAPCTBEHHBIX MPENapaToB, MpaBuia
0€30MacHOT0 UCIOJIb30BAaHUSI TPENapaToB OBITOBOM XWMHUU B IOBCETHEBHOM KU3HU.

Me:xnpeameTrHble CBA3H

Peanuszanus MeXnpeaMeTHBIX CBSI3eH MPH M3ydyeHUHM oOuIel u HeopraHumdeckod xumuu B 11
KJIacCe OCYIIECTBIIAETCS Yepe3 MCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO- HAYYHBIX MOHSITHM, Tak U
MOHSITUH, SBJISIOLIMXCSA CUCTEMHBIMU JIJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOme ecTecTBEHHO-HAY4YHbIE MOHSATHS: HAayuHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOpHs, AHAIM3,
CUHTE3, KJlacCU(pUKalUs, NEPUOJUUYHOCTb, HAOIIOACHNE, SKCIIEPUMEHT, MOJEINPOBAHNE, U3MEpPEHHE,
SBJICHUE.

@dusmnka: wmarepus, HSHEpPrus, Macca, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
pPaZvo0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUH YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHUE BEIEeCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHULIBI UX U3MEPEHHS], CKOPOCTb.

buonorus: kierka, opraHusm, 3Kocucrema, ouocdepa, MaKpo- U MUKPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMIAEMBbIE, TOTLNINBO, PECYPCHI.
TexHosorus: XMMHUYECKasl MPOMBIIUIEHHOCTb, METAJULYPrus, IPOU3BOJICTBO CTPOUTEIBHBIX MAaTEPHUAJIOB,
CEJIbCKOXO35ICTBEHHOE IIPOU3BO/JICTBO, nuiieBas IIPOMBIIIJIEHHOCTb, bapmareBTHYECKAS
IIPOMBIIIICHHOCTh, IPOU3BOJICTBO KOCMETHYECKHMX IPENaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepUajoB, AEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.
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V.

TEMATHUYECKOE INTAHUPOBAHUE, OCHOBHBIE BUIbl YYEBHOM JIEATEJIbHOCTHU OBYUAIOIINUXCS

Yueonsim mmanom 'BOY «Illkona Ne 30 r. o. EnakueBo» Ha 2024-2025 y4eOHBIN ro Ha U3ydeHHUE MpeaMeTa « XUMU» MpeycMOTpeHo 1 Jac B

Hejelo, 34 Jaca B To/I.
11 KJIACC
HanmenoBanue
No KonuuectBo TIporpaMMHOe ConepiKanue OcCHOBHbBIE BUJIBI I€ATEIIBHOCTH
m\in Pa3/CNIoB U TEM YacoB 00y4aroIMXCsl
y4eOHOro peaMeTa
Pa3nes 1. Teoperuyeckue 0CHOBBI XUMHHU

11 CtpoeHue aToMOB. 3 Xumuyeckuil asnemeHT. ArtoMm. CocraB aroma, PackpblBaTh CMBICA  H3y4aeMbIX  IOHSTUH
[eproanueckuit U30TOIBL. DneKTpOoHHAs o0osiouka. (BBIBJIATE  MX  XapaKTE€pHble  MPHU3HAKM),
3AKOH 1 DHepreTuyeckre ypoBHH, MOAYPOBHU. ATOMHBIE| YCTaHABIMBATH UX B3AHMOCBS3b.

opOuranu, -, p-, d-, f-omementsr. Ocobernoctn | PackpeiBath cMbIch neproauyeckoro 3akona JI.

Ilepnoanueckas

CHUCTEMA XUMHUYCCKHNX

9JICMCHTOB

J.1. MenneneeBa

pacpeaciicHuss SJICKTPOHOB 110 Op6I/ITaJIHM B

aToMax MaJlbIX )51 OOJIBIIIHX Nepruoaos.

DneKTpoHHas: KOH(UTypaIus aTOMOB.
[Tepuonnueckuii

3akoH u llepuogmueckas

A N

MeneneeBa. CBs3b MEPHOAMUYESCKOTO 3aKOHA U

cucreMa XUMHNYCCKUX QJICMCHTOB

[Tepuonnueckou CUCTEMBI XUMHUYECKUX|
JJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHUS]
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHMS CBOWCTB
XMUMHYECKUX DJIIEMEHTOB M 00pa3yeMbIX UMY
IPOCTBIX M CJIOXHBIX BEIICCTB IO TIpyliaM H

Hepruoiam.

N. MenneneeBa 1 JEMOHCTPUPOBATh €r0
CHCTEMaTH3UPYIOLIYI0, OOBACHUTEIbHYIO |
IPOTHOCTUYECKYIO (DYHKLMHU. XapaKTepu3oBaTh

JIEKTPOHHOE CTPOEHUE aTOMOB XUMHUYECKHUX
aneMeHTOB 1-4 meprosoB, UCHONB3Ys MOHATHS

s-, p-, d-27eKTpOHHbBIE opOuTainu,
SHEPreTUYECKHE YPOBHH.

OOBACHATD  3aKOHOMEPHOCTH W3MEHEHUs
CBOICTB XMMHYECKHMX DJJEMEHTOB U  HX
COCIMHEHUN 10 TNEepuoAaM M  TIpynnam

ITepnonnueckoit cucrems! J1. 1. Menneneena
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anemeHToB JI.11. MeHieneeBa B
Pa3BUTHHU HAYKHU.
JKCrepUMeHTAJIbHbIE METO/IbI
BeleCTB M UX MPeBPaIlleHNIi:

H3yYCHUS]

® J[emMOHCTpanuu:

Bunget  tabmun  «Ilepuoamyeckas — cucremal
XUMHUYECKHUX HIEMEHTOB

.. MenneneeBa»

1.2

CtpoeHue BelecTsa.
MHoroo0pasue BelecTs

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. Bunpl
(KoBaJieHTHAsI HETIOJSIPHAS M TOJISIpHAS, MOHHAS,
METaJUTMYeCKasi) M MEXaHU3MBl O00pa3oBaHMUS
XUMHAYECKOH CBs3M (OOMEHHBII M JOHOPHO-
ak1enTopHsbIi). BomopoaHas cBs3b.
BanentHOCTS.

DNEeKTPOOTPULIATETEHOCTb. Crenenn
okucneHus. KaTMoHbI 1 aHHMOHBL.

BemectBa  MonekynsipHOro U
HEMOJIEKYJISIPHOTO CTPOEHUS.

3aKOH TOCTOSIHCTBA COCTaBa BEUIECTBA. THIIb]
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA BELIECTB.
[TonsTue o aucnepcHbix cucremMax. VICTUHHBIE
pactBopbl. KonuyecTBEHHbIE XapaKTEPHUCTHUKU
pacTBOpoOB (MaccoBast

JIOJISL BEIIIECTBA B PaCTBOPE).

PackpeiBaTh CMBICII H3y4aeMbIX IOHSATUHI
(BBLOENIATh MX XapaKTEpHbIE NPU3HAKU) U
IPUMEHSTh OSTH IOHATHS TPU OINHUCAHUU
cocTaBa M  CTPOEGHMSI  BEIIECTB,  JUIS
0OBSICHEHUS OTJCNBHBIX (DAKTOB ¥ SBICHHIA.
Onpenensatb  BUJIbI ~ XUMHYECKOM  CBS3U
(KOBaJICHTHOM, HOHHOM,

METAJIIINYECKOMN, BOJIOPOIHON)

B COE/IMHEHUSX; TUI KPUCTATUINYECKON PEIIETKH
KOHKPETHOI'O BELIECTBA.

Onpenenars BaJ€HTHOCTb U CTENEHb
OKHCJIEHHS XUMHUYECKMX OJJIEMEHTOB B
COEJIMHEHUSIX PAa3JINYHOIO COCTABA.

ITpoBOANTH BBIUUCIIEHUS

C HCMOJb30BaHUEM MOHATHUS «MaccoBas J0JIs
BELIECTBA B PACTBOPE.

Bnagets n3yyaeMbIMH XUMUYECKUMU
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Krnaccudukanus HeopraHUIeCKuX
coeauHenuii. HomeHnknatypa
HEOPraHUYECKHUX BEILECTB.

DKCHepUMEHTATIbHBIE METOIbl U3YUEHUS BEIIECTB
U UX NIPEBPAILICHUN:

® J[emMOHCTpanuu:

— MOJIeJIHN KPUCTAILITUYECKUX PEIIETOK.

® PacuérHble 3a1a4u:

— pacueTsl C UCIOJIb30BaHNEM TOHATHS

«MaccoBad 10Jid paCTBOPCHHOI'O BECIICCTBA»

13

XHUMHUYECKHUE peaKkunn

Xumunyeckas peakuus. Knaccudukanus
XUMHMYECKHUX PEAKLUI B HEOPraHUYECKOU U
OpraHUYECKON XMMHUH. 3aKOH COXPaHECHHS
MACChI BEUIECTB; 3aKOH COXPAHEHUS U
MPEBPAILIECHUS SHEPTUU TP XUMHUECKUX
peaKkuusx.

CKOpOCTh peakuny, €€ 3aBUCUMOCTb OT
pa3nuaHbIX hakTopoB. OOpaTUMbIE peaKIInu.
XHUMHUYECKOE paBHOBECHE.

@DaKTOpBI, BIUAIOIIME HA COCTOSHUE
XUMHYECKOTO0 PaBHOBECHS.

[Ipunnun Jle arense. DneKTpoNUTHYECKAS
JUCCOLTALMS.

CuiibHBIE U ciTa0ble AIeKTPOIuThI. Cpeia BOTHBIX
pacTBOPOB BEIIECTB: KACIAs,

HEWTpaJibHas, 1IeJI0YHas1. BogopoaHsii

MOHATHUSIMHU.
OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
PEaKIuu OT Pa3IUYHbIX (DAKTOPOB.

Omnpenensars xapakTep CMEIICHUS] XUMHUYECKOT0
paBHOBECHS

B 3aBUCHUMOCTM OT BHEIIHETO BO3ACHCTBUA
(mpunnun Jle Hatense). CocTaBisTh ypaBHEHUS
peaxkuil pa3InYHbIX TUIIOB; TOJHBIC U
COKpaIlEHHBbIE YPAaBHEHUS PEaKLIUi HOHHOTO
0o0MeHa, yUUTbIBas yCIIOBUS, IPU KOTOPBIX ATH
peaKuuy UayT 10 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE METO/Ib]
MO3HAHUS — TMPOBEACHUE, HaOIIoleHue WU
ONMCaHUE XUMHUYECKOT0 9KCIIEPUMEHTA
(IeMOHCTpaMOHHbIE U J1a00paTOPHBIE OMBITHI,
IpaKTUYeCKHe paboThl): 1O OMPENEIICHUIO
Cpellbl BOJHBIX PACTBOPOB BEILIECTB, PEaKIMM
MOHHOTO  OOMEHa, BIUSHUIO  PAa3JINYHBIX|
(aKkTOpOB Ha CKOPOCTH PEAKIUH.

CnenoBathb IIpaBUIam M10JIb30BAHUS
XUMHUYECKOH  mocyaod U 1ab0paToOpHBIM|
00opyI0BaHHEM.

[IpencraBnsate  pe3yabTaTbl  XHUMHUYECKOTO
JKCIIepUMEHTa B (GOpME 3aluch ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIIMN U JI€TAaTh BHIBOJIBI
Ha UX OCHOBE.

[IpoBomUTH  BBIYKCIEHUS 1O YPaBHECHUSIM|
XUMUYECKUX  peakluii, B TOM  YHCIE
TEPMOXUMHYECKHUE PACUETHI
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nokasatenb (PH) pactBopa. Peakiinu HOHHOTO
oOMeHa B OPraHUYeCcKOM U HEOPraHUUECKON
XUMUH.
OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[Tonsatue 006 3MEKTPOIM3E PacIIaBOB U
pacTBOPOB COJICH.
[IpuMeHeHue 1eKTpoIn3a.
DKCHepUMEHTATIbHBIE METOIbl 3YUEHUS BEIIECTB
Y WX TIPEBPAIIICHHIA:
® J[emOHCTpauuu:
— pa3lioKeHHE TEepOKCHAAa BOAOPOJA B
MPUCYTCTBUU KaTAJIN3aTOPA.
JlaGopaTopHBIE OIBITHI
—  IpOBeJEHHE PEeaKIUii HOHHOTO
obMeHa;
OTIpeNIeIeHuEe Cpeabl PacTBOPOB  BEIECTB
MTOMOIIIBI0 YHUBEPCATLHOTO HHIUKATOPA.
® [IpakTuyeckue pabOTHI:
Ne 1. Bnusnue pa3nuyHbXx (HaKTOPOB Ha
CKOPOCTh XUMUYECKOU PEAKITUH.
® PacuyérHrle 3a1a4n:
— pacyeTsl 10 YPaBHEHUSAM XUMUYECKUX

peakiuii, B TOM YUCJIE TEPMOXUMHUYECKUE
pacy€Tsl

C

Hroro no pazneny

13

Pa3nen 2. Heopranuyeckasi Xumust
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2.1

MeTtayuinl

MeTtamisl. Ilonoxenue METaJIOB B
[Tepunoanueckoii CHCTEME XHUMHYECKHX|
DJICMCHTOB. OcobeHHOCTH CTpOCHUS
3JEKTPOHHBIX 00OJIOYEK aTOMOB  METAJLJIOB.
O6mme  ¢usnueckue CBOWCTBA  METAJUIOB.
[IpuMeHneHne MeTamuioB B OBITY, NPUPOJE W
TEXHUKE. CruiaBbl METAaJLJIOB.
DNEKTPOXUMHUYECKUM pan HaIpsHKEHUH
MetaiioB.  OOmme  crmocoObl  MOJTy4YeHHS]
MerauioB.  Kopposuss  MeramioB. CrocoOb]
3aIUTHl OT KOPPO3HUH.

OOmiass xapakTepUCTUKA METAJIOB IJIaBHBIX|
MOATPYII (IA-rpynma, ITA-rpynna)
[Teproanaeckoit CUCTEMBI XUMHYECKHX

3JIEMEHTOB. ANOMUHUNA. AMGOTEpHBIE CBOICTBA]
OKCHJIa U THJIPOKCH]IA ATFOMUHHS.

OO6miast xapakTEepUCTHKAa METAUIOB MOOOYHBIX|
noarpynn (b-rpynm) Ilepuonnueckoil cucremsl
XUMHYECKUX DJJIEMEHTOB: Mellb, IHHK, XpOM,
xKene3o. Baxselmme COeIMHEHMS METAIIOB
(OKCHIBI, THIPOKCH/IBI, COJIN)

PackppiBaTh CMBICT H3y4aeMbIX MOHSATHI
(BBLOENIATh MX XapaKTEpHbIE NPU3HAKU) U
MPUMEHATh ST TOHSATUS TPU ONMHCAHUU
cocTaBa M CTPOCHHMS  BEIIECTB, JUIS
0OBSICHEHUS OTICIBHBIX (DAKTOB U SBJICHUM.
OOBsCHATh 00ImUe 3aKOHOMEPHOCTH B
W3MEHEHHMU CBOMCTB 3JIEMEHTOB — METAJIJIOB

U UX COCIMHEHHH C y4€TOM CTPOCHUS HUX
aToMOB M ToyiokeHus B llepumoamyeckoit
CHCTEME XMMHYECKHUX 3JIEMECHTOB

J1. 1. MeHnneneena.

Xapakreprus3oBaTh (omuceIBaTh) oOmiue
XUMHYECKHE CBOIiCTBa METaJIOB, UX
BOKHEHIINX COCIUHEHUN, TOATBEPKIASA OTO
OITFICAaHHE pUMEpPaAMHU ypaBHEHU
COOTBETCTBYIOUIMX  XMMHYECKHUX  PEaKlHii;
MPUMEHEHHE METAJUIOB B Pa3IMYHbIX 00IACTSX,
a TaKXke HCOONb30BaHUE HX [JII CO3JaHHS]
COBPEMEHHBIX MAaTE€pPUAIOB U TEXHOJOTUH.
OmnuceiBaTh CHOCOOBI 3alUTHl METAJIOB  OT)
KOPPO3HH.

PackpbIBaTh CyIHOCTh OKUCIUTENHHO-

® JleMOHCTpaLuu:
— KoJuleKIus « MeTasuibl U CIUIaBbD».
® JlaGopaTopHbBIE OBITHI:

- BBaHMOHeﬁCTBHe FHJIpOKCI/IJIa
AJTFOMUHUA C paCTBOpaMI/I KHUCIOT H
HIeI0YeH;

— KAQYCCTBCHHBLIC pPCAaKIMM Ha KaTUOHBI
METAJIIIOB.

® [IpakTuyeckue paboOTHI:

BOCCTAHOBUTEJIBHBIX PEaKIUN IOCPEICTBOM
COCTaBJIGHUS DJIEKTPOHHOro OanaHca 3THX
peakuuii. [IpoBoauts peakuuy,
MOATBEPKIAIOIINE  XAapaKTEpHBIE  CBOMCTBY
M3Y4aeMbIX BELIECTB, PACIIO3HABATh OIBITHBIM
MyTEM HWOHBl METAJJIOB, NPHUCYTCTBYIOIINE B
BOJHBIX PacTBOpPAX.

Hcrnonbs30BaTh €CTECTBEHHO-HAYYHBIE METO/[Ib]
NO3HAHUS — [pOBeAEHUE, HaOIIoeHue WU
ONMCAHHE XHUMHYECKOTO JKCIIEPUMEHTA
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Ne 2. Pemenne 3KCHepUMEHTANBHBIX 337134 110
TeMe «MeTaJbDy.

® PacuérHrle 3amaun:

—  pacuerbl Macchl (0O0bema, KOJIMYECTBa
BEILIECTBA) MPOJYKTa pPEaKIUU, €CIU OJHO W3
BEIIECTB JIaHO B BUJE PACTBOPA C ONPEICIICHHOMN
MAacCOBOM J0JIE paCTBOPEHHOTO BELIECTBA

(1leMOHCTpaIOHHBIE U JTA00OPATOPHBIE OIIBITHI,
MPAaKTUYECKHE PAOOTHI).

[IpencraBisiTe  pe3yabTaThl ~ XUMHYECKOTO
JKCIepUMEHTa B (OpMe 3alucu ypaBHEHH
COOTBETCTBYIOIIMX PEAKLHUIl M Je1aTh BBIBOJIBI
Ha UX OCHOBE.

CnenoBatb npaBUIaM TI0JIb30BAHHUS
XHUMHUYECKOH  MOCyIoH W J1abOpaTOpHBIM|
000py0BaHUEM.

[IpoBOAWTH BBIYUCIEHUS 1O  YpaBHEHHSM|
XUMHUYECKUX PEAKIUH.

CaMOCTOATENbHO MJIAHUPOBATh U OCYLIECTBIISATH
CBOIO II03HABATEJIbHYIO JIeSITEIIbHOCTD;
OPUHUMATh aKTHUBHOE Yy4YacTHE B T'PYIIOBOM

y4eOHOU e TeTbHOCTH

2.2

HemeTamibl

Hemerannbl.  [lonokeHne  HEMETAUIOB B
[lepuoanueckoit cucreme XUMUYECKUX
anementoB J[.M. MeHneneeBa m 0COOCHHOCTH
CTPOEHHUSI AaTOMOB.

®u3nyuecKue CBOMCTBAa HEMETAILIOB. AJUIOTPOIHUS
HEMETAJIOB (Ha MpHUMepe KUCIOpOoJa, CEpHI,
dbocdopa u yriepona). XUMHUYECKUE CBOWMCTBA
BOKHEHIINX HEMETAUIOB (TallOTeHOB, CEphlI,
a3ora, Gocdopa, yriaepoja U KpEMHHUSA).

Oxcunpel  HemetaioB.  Kucnopoacoaepikarue
KHCJIOTHI.

BonopoHbie coenMHEHNs HEMETAIIOB.
DKCIEPUMEHTAIbHBIE METO/IbI U3YUEHHS BEIIECTB
Y UX MPEBpaILCHUM

® J[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIIIOB;

PackpeIlBaTh CMBICT W3y4aeMbIX IOHATHH
(BBLOENATh WX XapaKTepHblE NPU3HAKU) U
NPUMEHSTh OSTH TMOHSATHS TPU ONUCAHUU
cocTaBa M  CTPOEGHMSI  BEIIECTB,  JUIS
00BsICHEHUS OTJIENbHBIX (DAKTOB U SBICHUM.
OObsicHATh  OOIIME  3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB HEMETAUIOB U  UX|
COEIMHEHUHN C y4ETOM CTPOEHUS MX aTOMOB U
nonoxenuss B llepuoguyeckon — cucreme
XUMHUYECKUX 31eMeHToB [l. 1. Menaeneena.
XapakTepHu3oBaTh (onuchIBaTH) oOmue
XUMHUYECKHE CBOMICTBA HEMETaNIOB, HX
BOXHEHIINX COEAVNHEHMH, MOATBEPXKIas 3TO
ONMCAaHUE pUMepamu YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIMH.
XapakTepHu30BaTh BIUSIHNE HEMETAIIJIOB U UX
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— B3aUMOJIEWUCTBHE MeOu C  a30THOU
KHMCJIOTOM Pa3IMYHON KOHLIEHTPALUU.

® JlaGopaTopHEIE OIBITHI:

— KAU4CCTBCHHLIC PCAKIIMN HA aHUOHBI 1 KATHOH

COCIII/IHGHI/Iﬁ Ha JXUBBIC OPraHU3MbI; OITMCBIBATH
IIPUMEHCHUEC B PA3JIMYHBIX obnacTax
HpaKTquCKOfI JACATCIIBHOCTHU YCJIOBEKA.

AMMOHWUSI.
2.3 CBs13b HEOPraHUYECKUX U 2 ® [IpakTHueCcKue paboTHI: [TonTBepkath CynecTBOBaHWE T€HETUYECKOM
OpPraHUYeCKUX BEIIECTB Ne 3. Pemenne 3KCHEpUMEHTANBHBIX 3334 M0 | CBA3H MEKIY HCOPTaHMYCCKUMH BEIICCTBAMM C
teMe «Hemeramuib. MOMOILBI0  YPAaBHEHHM  COOTBETCTBYIOLIUX
® PacuéTHble 3aa4H: XUMHYECKUX PEAKIIHH.
— pacyeTbl MacChl BENIECTBA HIIM 00beMa Ia30B I10| Packpersars - cymgocts UOKHCHHTGHBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUNA MOCPEICTBOM
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WM . . . 0 o SIEKTPOHHOTO GANaHCa 3THX
00beMy OJHOTO W3 Y4YaCTBYIOIIMX B PEaKIUH] peakuuit. TIpOBOUTL peakLuy,
BEILECTB; PAacyeThl MAcChl (00bEMA, KOJIMYECTBA| roATBEpKIAONINE XapaKTepHLIE CBOICTBA
BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIU OJHO W3] M3yYaeMBbIX BEIIECTB, PACIIO3HABATH OIBITHBIM
BEIIECTB HMEET IPHMECH MyTEM aHMOHBI, IPUCYTCTBYIOIINE B BOJHBIX
Heopranmueckue ¥ OpraHmdeckde KHCIOThL| PACTBOPaX.
Heoprasueckie 1 OPraHMYECKHE OCHOBAHIA. Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHMUSI — TIPOBEICHHE, HaOIIOJCHUE W
AMOTEpHBIC HCOPTaHUYECKHE U OPTaHHYCCKUE oo oo XUMHYECKOro SKCTTEpHMEHTA
COCANHCHNA. I'enernyeckast CBA3B (meMOHCTpAIIMOHHBIE U JIA0OPATOPHBIE OIBITHI,
HEOPraHUYECKUX U OPTaHUYECKUX BELLECTB MPaKTUYECKUE pabOTHI).
[IpeacTaBnsTh pe3ybTaThl XUMUYECKOTO
IKCIIEPUMEHTA B (JOpME 3aMuCcH ypaBHEHHI
COOTBETCTBYIOUIUX PEAKIIUI U JIeTIaTh BEIBOJBI H
ux ocHoBe. Clie1oBaTh MpaBUiiaM MOJIb30BAHUS
XUMHYECKOH OCYA0H 1 1a00paTOPHBIM
000py0BaHUEM.
[IpoBOMUTH BBIUMCICHHUS TI0 ypPaBHCHHUSIM
XUMUYECKUX PEaKIIUil.
Hroro mo pazneny 17
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Pa3znea 3. Xumus ¥ ;Ku3Hb

3.1 XUMUS U KU3Hb 4 Ponp xumun B obecriedeHMM SKOJIOTMYecKoil, | PackpplBaTh  poiib XHMHUU B pEIICHUU
SHEPreTUYeCKOM W TMUIIEeBOM Oe30MacHOCTH, | PHEPIeTUYECKUX, CHIPHEBBIX M JKOJOTHYECKHX
pazBuTUd MeIUIUHBL. [loHATHE O Hay4yHBIX | IPOOJIEM YelIOBEYECTBA, OINUCHIBATH OCHOBHBIC
METOAAaX IIO3HAHMs BEIIECTB M XMMHWYECKUX | HAIPaBICHUS Pa3BUTHs XUMHUYECKOW HAYKU U
peaKuuid. TEXHOJIOTHH.

IIpencrapienns 00 oOMMX HAYYHBIX MPUHIUIAX| [IpUMEHSTH MpaBuiia 6E30MaCHOr0 OOPAIIEHHUS C
NPOMBINIJICHHOT'O OJTy4CHHUA BOKHCHIINX| BEIECTBAMH, HCIIOJIb3YEMBIMH B IIOBCEAHEBHOMN
BCIICCTB (Ha npuMepax npou3BoACTBa aMMHAKa, JKU3HU, npaBuia IOBEACHUA B LEeIAX
CEPHOM KHMCJIOTEI, METAHOJA). cOepexXeHHs]  3/I0pOBbS M OKpY’Karouleu
YenoBek B MHpPE BEINECTB, MAaTEPHANOB W | IPUPOJIHON Cpelibl; IOHUMATh Bpea (OMacHOCTD)
XUMUYECKHX PEAKUUH: XUMHUSA U 3J0POBBE | BO3JIEHCTBHSA Ha JKHUBEIE OpraHu3Mbl
YEeJIOBEKA, npaBuia HCIIOJIb30BAHUS | ONPEAEIICHHBIX BEIIESCTB CMBICI IIOKa3aTels]
JICKApPCTBCHHBIX pernaparos; npaBuna | [IJIK, mosicHITh Ha mpuMepax CrocoOb]
0€e3011acHOr0 HUCIIOJIB30BAaHU S npernapaTroB YMEHBIIIEHUA U NPEIOTBPALIEHUSI UX BPETHOTO)
ObITOBOM XMMHM B MOBCEIHEBHOH KMU3HU. | Bo3jeiiCTBHS.
beITOBAs XMMITIECKast IPaMOTHOCTb AHanu3upoBaTh M KPUTUYECKH OLIEHUBATh
MH(OPMALIMIO, CBSI3aHHYI0 C XUMHUYECKUMH
IpoIeccaMd M HMX BIIMSHUEM Ha COCTOSIHUE
OKPYXaIOIIEH CpeJibl.
Hcnons3oBate [MOJIy4YEHHBIE 3HaHUA U
npeicTaBiIeHus o cdepax JAeATENbHOCTH,
CBA3aHHBIX C HAayKOH U  COBPEMECHHBIMHU
TEXHOJIOTUSIMU, KaK OCHOBY Ui OPHUEHTALUU B
BBIOOpE CBoel Oynymiei mnpodeccrnoHaTbHOU
JESITEIIbHOCTH.

Hroro no pazgeny 4

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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I'PA®UK ITPOBEJIEHUA KOHTPOJIBHBIX PABOT

11 knacc
Bupl u hopmbl, TeMaTHKA | verBepth | Il weTBepTH Il yeTBepTH IV gerBepTh
KOHTPOJIBHBIX PaboT
KoHTposbHbIii paboTa 03.12.2024 08.04.2025
[TpakTuyeckas pabora 12.11.2024 28.01.2025 01.04.2025
KonnyecTBO KOHTPOJIBHBIX U - 2 1 2
NPaKTUYECKUX paboT
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V. CIIOCOBbI ONEHKH JOCTU/XKXEHUA YYAIIUMUCA ITVTAHUPYEMBbIX
PE3YJIBTATOB.

Kputepuu oneHuBanus y4eHUUECKUX ACHCTBUI

B cootBercTBHM ¢ TpeOOBaHUSMU CTaHAApPTA MO XMMHH U BBIOPAHHBIX U3 (PelepaibHOTO CIHCKA
y4eOHUKOB y4YWTEIb XHMHUU BO BpeMsl MPOBEPKH U KOHTPOJIA 3HAHUM IO MPEIMETy MOXKET
OpPUEHTUPOBATHLCS HA CIEAYIOLINE YPOBHHU.

[lepBriii ypoBeHb - peNIPOIyKTUBHBINA. BhINoaHeHNEe yyauMucs 3alaHui 3TOT0 YPOBHSI OIUPAETCS
B OCHOBHOM Ha NamsiTh. JJOCTHIKEHHE 3TOTO YPOBHS MPEANOJIAraeT y yualuxcsi:

- 3HaHHE Ha3BaHWM OTAEIbHBIX XUMUYECKUX JIEMEHTOB, BEILIECTB U PEaKIINIA;

- YMEHHE YCTHO WJIM TUCHbMEHHO ONMCHIBATh XUMHUYECKUE (PAKTHI, IOHSATHUS UITU SBJIICHUS (PEAKIUN);

- IOHUMaHUE POJIU, 3HAUCHUS WIH IPUMEHEHUSI OTAETIbHBIX XUMUYECKUX BELIECTB WM PEAKIIHiA;

- MPUMEHEHHUE XUMUYECKON CUMBOJIMKU - XUMUYECKUX 3HAKOB, (POPMYI U ypaBHEHUI;

- 3HAaHUE HEKOTOPBIX HCIOJIb3yEeMbIX B XUMHUU MIPUOOPOB, yMEHHUE cOOUpaTh MPOCTEHIINE U3 HUX U
WCII0JIH30BATh MPH BBHIMIOJHEHUN XUMUYECKOTO IKCIIEPUMEHTA.

Jns mpoBepKM 3HAHMM W YMEHHM, COOTBETCTBYIOIIMX II€PBOMY YPOBHIO, HCIIOIb3YETCS
pPEnpOyKTUBHBIM BUJ 3aJIaHUI, PEANOJIaraloluii BOCIIPOU3BEICHUE YUAUMUCS OTACIbHBIX 3HAHUHN U
ymenuii. [IpoBepka mepBoro ypoBHS 3HAaHHWH JIETKO OCYHIECTBISIETCS (hopMaMu aBTOMATH3UPOBAHHOTO
ydera.

BTopoii ypoBeHb - IpOAYKTUBHBIN. JJOCTHKEHUE 3TOrO YPOBHS MPEAIIOIAracT y y4aluxcs:

- moHUMaHue GOPMYJIUPOBOK BAXKHEUIITNX XUMUYECKUX MOHITHI, 3aKOHOB, TEOPHI U IPUMEHEHUE
WX B aHAJIOTUYHBIX CUTYAIHIX;

- YMEHHE YCTaHABIIMBATh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMU XUMHUYECKUX
BELIECTB;

- YMEHHE MPOBOJUTH PACUYEThI 0 XMMUUYECKUM (HOpMYJIaM U ypaBHEHUSIM;

- YMCHHE CaMOCTOSTEIIPHO TPOBOJIUTh XUMHUYECKUAN IKCIIEPUMEHT 110 MHCTPYKIIUU YIeOHUKA WITH
M0 YKa3aHUIO YUUTENs U PUKCUPOBATH €r0 pe3yIbTaThl.

JIst IpOBEpKM YMEHHMsI NMPUMEHSATHh ITH 3HAHUS B YYEOHOW NPAKTHUKE HCIONB3YIOTCS 3aJlaHus,
BBIITOJIHEHUE KOTOPBIX BO3MOKHO HE TOJIBKO Ha OCHOBE MaMATH, HO U Ha OCHOBE OcMbIcieHus. [loatomy
Hapsily ¢ ICUXOJIOTMYECKOH orepanyei BOCIPOU3BEICHHS IUPOKO UCIIOIb3YIOTCS Y3HaBAHUE U SIBJICHHE
nepeHoca. /[l BBIMONHEHHMS TakKuX 3alaHuil Tpebyercs Oolee HampsyKeHHAs MBICIUTENbHAsS
NeSITENIbHOCTD YYalllUXCsl, YeM IPH BBIIOJIHEHNUH 33JJaHUI Ha IEPBOM ypOBHE.

Tpertunil ypoBeHb - TBOpUECKU. [JoCTHKEHHE 3TOr0 YPOBHS MPEAINONATAET Y YUAIIUXCS:

- YMEHME NPOTHO3UPOBATh CBOMCTBA XMMHUYECKUX BEUIECTB HAa OCHOBE 3HaHUSA 00 HMX COCTaBE U
CTPOEHHUU U, HA000POT, MPENoiaraTb CTPOCHNE BEIIECTB HA OCHOBE UX CBOMCTB;

- MOHMMaHHE (HAKTOPOB, MO3BOJSAIOIIMX YIPABIATH XUMHUYECKUMHU peaKLUUIMU (CKOPOCTHIO,
HaIpaBlIEHUEM, BBIXOJIOM MPOIYKTA);

- YMEHHUE MPOEKTUPOBATh, OCYMIECTBIATh XUMHUYECKUN SKCIEPUMEHT, a Takke (PUKCUPOBATh U
aHAJIM3UPOBATh €r0 PE3YNbTATHI;

- YMEHHE OpPHUEHTHUPOBATHCA B TOTOKE XHMHUYECKOW HWHGOPMAIMH, ONPEACNTISITh HCTOYHUKHU
Heo0XoauMo HHPOpPMAIUH, TONyUYaTh €€, aHATH3UPOBATh, IENIAaTh BBIBOJIBI HA €€ OCHOBE U MPEACTABISAThH
B COOTBETCTBYIOIIEH (hopme;

- YMEHHE OCO3HAaBaTh BKJIAJ XUMUU B POPMHUPOBAHUE LIEJTOCTHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa.

J111s TpOBEpKU 3HAHUM, COOTBETCTBYIOIIUX TPETHEMY YPOBHIO, U YMEHHSI IPUMEHSTh UX B YU4eOHOMN
MIPaKTUKE HCHOJb3yeTcsl pe(aeKTUBHBIA BUJ 3aJaHHM, BBIIOJHEHHE KOTOPBIX OIHUpaeTcs Ha
PENpPOAYKTUBHBIE 3HAHUS, HO TpeOyeT TIIyOOKOrO OCMBICIEHUS, BJIAJIEHUS JIOTHUYECKUMU MpPHEMaMU
YMCTBEHHOM JIESITEILHOCTH (aHAU3, CHHTE3, 0000IIeHIE, KOHKPETHU3aIlusl, CpaBHEHHE, a0CTparupoBaHue,
KIacCUpUKaIs)

Otmetka "5" craBHUTCS B Cilydae:

1. 3HaHuWs, TMOHWMAaHUS, TIYOWHBI YCBOCHHSI OOYYalOIIMMCS BCEro oOBEMa MPOTPAMMHOTO
Marepuana.
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2. YMeHUs BBIACIATH TJIABHBIC MOJOXKECHHS B M3yYEHHOM MaTepualie, Ha OCHOBaHUHM (aKTOB U
npuMepoB 000011aTh, AeNaTh BBIBOJbI, YCTAaHABIMBATh MEXKIIPEAMETHbIE U BHYTPUIIPEIMETHBIE CBSI3H,
TBOPUYECKU IIPUMEHSIET [10JIyYE€HHbIE 3HAHUS B HE3HAKOMOM CUTYaLUH.

3. OtcyTcTBHE OMIMOOK M HEIOUYETOB MPU BOCIPOU3BECHIUH U3YUEHHOTO MaTepuaa, Mpu yCTHBIX
OTBETAaX YCTPAHEHHUE OTJENIbHBIX HETOYHOCTEM € IOMOIIbI JOINOJHHUTENIBHBIX BOIPOCOB YUMTEI,
coOJII0ICHHE KYJIBTYpPhI MIUCbMEHHOM U YCTHOM peuu, paBuil 0OpMIICHUS TUCbMEHHBIX paboT. OTMeTKa
4"

1. 3HaHKe BCero M3y4eHHOTr0 MPOrpaMMHOr0 MaTepHaia.

2. YMeHUH BBIACNATH TJIaBHBIC IMOJIOKEHHS B M3YYEHHOM MaTepHalie, Ha OCHOBAaHUHU (aKTOB U
pUMEpPOB 00001aTh, [e1aTh BBIBOJbL, YCTAaHABIMBATh BHYTPUIIPEJAMETHBIC CBS3H, IPUMEHATH
II0JIy4YE€HHbIE 3HAHUsI HAa IPAKTHKE.

3. HesnauutenbHble (HerpyOble) OLIMOKM M HEOOYCTHl MPH BOCIHPOU3BEIECHUU H3YyUYEHHOTO
MaTepuaa, COO0IeHHE OCHOBHBIX IPABWII KYJIbTYPbl TUCBMEHHOW U YCTHOM pedH, paBil OPOPMIICHHS
MMCBMEHHBIX padoT.

Otmetka "3" (ypoBeHb pEACTABICHUH, COUETAIOIIUXCS C DIIEMEHTAMU HAYYHBIX MOHSATHH):

1. 3HaHMe U yCBOGHUE MaTepHalia Ha ypOBHE MUHUMAJIbHBIX TPEOOBAHUN MPOTPAMMBI, 3aTPYIHEHUE
IIPH CaMOCTOSTEIbHOM BOCIIPOU3BEIECHUH, HEOOXOIUMOCTh HE3HAYUTENbHOM MMOMOIIY MPenoaaBaTess.

2. YMenue paboTaTh Ha YPOBHE BOCIIPOU3BEACHHUS, 3aTPYAHEHUS ITPU OTBETAX HAa BUJOM3MEHCHHbBIC
BOIPOCHI.

3. Hamuuwme rtpy0Ooi OmMMOKH, HECKOJIBKHX HETpyObIX TpH BOCIPOU3BEACHUU W3yUYECHHOTO
MaTepuasa, He3HaUUTeIbHOE HECOOII0/IEHUE OCHOBHBIX MPaBUII KYJIbTYpPbl TUCBbMEHHON U YCTHOU peyH,
paBmII OPOPMIICHHS MMCEMEHHBIX PadoT.

Otmerka "2":

1. 3HaHMe M ycBOEHHME MaTepuaja Ha YPOBHE HMXXE MUHUMAJIbHBIX TPeOOBaHHM MpPOTrpaMMbl,
OTJENbHBIC TPE/ICTABICHUS 00 U3YYEHHOM MaTepHare.

2. OrcyTcTBHE YMEHHMH paboTaTh Ha ypOBHE BOCHPOM3BEAEHUS, 3aTPyJHEHMs NpPH OTBETaxX Ha
CTaHJapTHBIE BOIIPOCHI.

3. Hanuune HeckoNbKMX TpyObIX OHIMOOK, OOJIBIIOrO 4Mcia HErpyObIX MPH BOCHPOM3BEACHUHU
M3YyYEeHHOTO MaTepuaia, 3HaYUTEIbHOE HECOOIIOJACHNE OCHOBHBIX MPABWII KYJIbTYPHl MUCHMEHHOW H
YCTHOM peuH, MpaBui 0(OpMIIEHHUS MUCbMEHHBIX PadoOT

Kpumepuu oyenusanus ycmuozo omsema.

Otmetka "5" cTaBUTCS, €CIIU YUCHHUK:

1) [Toka3zkiBaeT riry00oKO€ ¥ TIOJTHOE 3HaHUE M TOHUMaHKEe BCEro 00bEMa MPOTPaMMHOTO MaTepHara,
MIOJTHOE TOHMMAHHUE CYIIHOCTH pPAacCMaTPHUBAEMBIX IMOHATUHM, SBJICHUA M 3aKOHOMEPHOCTEW, Teopui,
B3aHMOCBSI3CH;

2) YMeeT cocTaBUTh MOJHBIN U MPaBUWIbHBIA OTBET HA OCHOBE M3YYEHHOI'O MaTepuana; BIJEIATh
TJIAaBHBIC TTOJIOKEHHSI, CAMOCTOSITETIHHO ITOATBEP)KAATh OTBET KOHKPETHBIMH HpHUMEpaMu, (aKTamu;
CaMOCTOSITENIPHO M apryMEHTHpPOBAaHO JeNlaTh aHajiu3, O0OO0OIIeHHs, BHIBOJBL. Y CTaHaBIMBATb
MEXITpeIMETHBIE (Ha OCHOBE paHee NMPHUOOPETCHHBIX 3HAHWIA) ¥ BHYTPUIPEJIMETHBIE CBSI3U, TBOPUYCCKH
MIPUMEHSTH MTOJTyYEHHbIE 3HAHUS B HE3HAKOMOW CUTYallUH.

[TocnenoBarenbHO, YETKO, CBA3HO, OOOCHOBAHHO M 0€30IMO0YHO M3JIarath y4eOHbII MaTepual;
JaBaTh OTBET B JIOTHYECKOH MOCIEI0BATEIBHOCTH C UCIOIb30BAHNEM NPUHATON TEPMUHOJIOTHHU; JeNaTh
COOCTBEHHBIC BBIBOJIBI, (POPMYITHPOBATH TOYHOE ONPEACICHHE W HCTOJKOBAaHHE OCHOBHBIX IMOHITHH,
3aKOHOB, TEOpWH; IpH OTBETe HE IMOBTOPATH JIOCIOBHO TEKCT Yy4yeOHWKa; H3JIaratb Marepuan
JUTEPATyPHBIM SI3IKOM; MPABIIILHO M OOCTOSITENIFHO OTBEYATh Ha JTOMOJHUTEIHHBIC BOIPOCH! yUUTEIIS.
CamocTOATEeNbHO U PALMOHAIBHO UCIIONIb30BaTh HATJIAIHbIE TOCOONS, CIPaBOYHbIE MaTEpUaIbl, Y4eOHUK,

JOTIOTHUTEIBHYIO JIUTEPATYPy, NEPBOMCTOUYHUKH; TMPUMEHSTh CUCTEMY YCIOBHBIX O0O3HAaYCHUH
IpU BEJCHUU 3alUCeil, CONMPOBOXKAAIOIINX OTBET; HCIOJIB30BaHMUE IS JOKA3aTelIbCTBA BBIBOJIOB U3
HAOJIIOJIEHUI U OILITOB;

3) CamocCTOATENbHO, YBEPEHHO M O€30IIMO0YHO MPHUMEHSET IMOJyuYeHHbIC 3HAHHS B PEIICHUU
Ipo0JIeM Ha TBOPUYECKOM YPOBHE; IOIYCKAeT He 00Jiee OIHOr0 He104ETa, KOTOPBIH JIETKO HCIIPABIISAET 10
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TpeOOBAHUIO YUUTENs; UMEET HEOOXOIUMbIE HABBIKM PAa0OTHI ¢ MPUOOpaMH, YepTeKaMH, CXeMaMU U
rpaduKaMu, COIMyTCTBYIOLIMMH OTBETY; 3aIFCH, COPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Otmetka "4" craBUTCS, €CIIM YUCHHK:

1) Iloka3piBaeT 3HaHUS BCETO U3YUEHHOI'O IPOrPaMMHOI0 MaTepuasia. JacT Mokl U IpaBUIIbHBIN
OTBET HAa OCHOBE M3YYECHHBIX TEOpUI; HE3HAUUTEIbHbIC OIIMOKM M HEAOYEThl IPU BOCIPOU3BEICHUU
M3YYEHHOTO MaTepualla, OIpEeJeIICHUs] TOHATHH Jan HemojJHble, HEOOJbIINE HETOYHOCTH IIPH
UCIOJIb30BAHUHU HAYYHBIX TEPMUHOB WJIM B BBIBOAAX U 0000IIEHUAX U3 HAOMIOCHUH 1 ONBITOB; MaTepHall
U3JIaraeT B ONPEIEIIEHHOW JIOTMYECKOM IOCIE0BaTENIbHOCTH, IPU 3TOM JAOIYCKAeT OJHY HEerpyOyro
omKOKy WM He Oosiee IByX HEJOUYETOB U MOXET MX MCIPABUTh CAMOCTOSITEIBHO MPH TPeOOBAHUU UIIH
py HEOOJIBIIION TTOMOIIH IPETOIaBaTENsl; B OCHOBHOM YCBOMII Y4EOHBIN MaTepual; MOATBEP)KIAET OTBET
KOHKPETHBIMU IPUMEpPaMHU; IIPABUIIBHO OTBEYAET HA JONOJHUTEIbHbBIE BOIPOCHI YUUTEIIS.

2) YMeeT caMOCTOSITENILHO BbIAEIATH IT1aBHbBIE TOJ0XKEHUS B U3YYEHHOM MaTepHalie; Ha OCHOBaHUU
(bakToB U IpUMEPOB 00001aTh, A€TaTh BEIBObI, YCTAHABIMBATE BHYTPUIIPEIMETHbIE CBA3H. [IpruMeHsaTH
MOJTyYCHHbIE 3HAHHUS Ha MPAKTUKE B BHIOW3MEHCHHOW CHUTYyallM, COOJIIOJATh OCHOBHBIC MpaBHJIA
KYJIbTYpbl YCTHOW PEYM U COIIPOBOKAAIOLIECH MUCbMEHHOM, UCII0JIb30BaTh HAyYHbIE TEPMUHBI,

3) He oOnamaer mocTaToOYHBIM HaBBIKOM pabOTHI CO CIIPABOYHOW JIMTEPATYypOH, YUEOHHKOM,
[IEPBOMCTOYHUKAMHU (IIPaBUJIBHO OpPUEHTHUPYETCs, HO paboTaeT MelIeHHO). Jlomyckaer HerpyoOble
HapyLIeHUs! TpaBuil 0(OpMIIEHHS MUCbMEHHBIX Pa0oT.

Otmetka "3" cTaBUTCS, €CIIU YUCHUK:

1. ycBOMIJI OCHOBHOE COJIepKaHUE YIEOHOT0 MaTepraia, UMEET MpoOeIibl B yCBOCHUU MaTepuana, He
MPEMSTCTBYIOLIUE NajbHEHIIIEMy YCBOCHHUIO POTPAMMHOI0 MaTepuana;

2. MaTepHal u3JaraeT HeCHCTEMaTU3NPOBAHHO, )parMEHTapHO, HE BCET/Ia MOCIIEA0BATEIHHO;

3. MOKa3bIBae€T HEJOCTATOUHYIO C(HOPMHUPOBAHHOCTH OTIEIbHBIX 3HAHUW W YMEHUil; BBIBOIBI U
00001IeHNS ApTYMEHTUPYET ¢l1ab0, TOMyCKAeT B HUX ONIHOKH.

4. nomycTuia OIIMOKU WM HETOYHOCTU B HCIOJH30BAaHUM HAYYHOW TEPMHUHOJIOTHH, ONpEAeIeHUS
TIOHATHUH JTaJT HETIOCTaTOYHO YETKHE;

5. HE UCTOJB30BAT B KA4eCTBE JOKA3aTENbCTBA BBHIBOJABI U 0000IIECHHUS U3 HAOMIOIeHUH, (aKTOB,
OIIBITOB WJIU JTOTYCTHJI OIIMOKH TIPH UX H3JI0KCHHH,

6. UCHBITHIBACT 3aTPyAHEHHUS B TNPUMEHEHUHM 3HAHHWM, HEOOXOMUMBIX I pElIeHUs 3aaad
pPa3IMYHBIX THIIOB, IPH OOBSICHCHHH KOHKPETHBIX SIBJIICHUH HAa OCHOBE TEOPUH WM 3aKOHOB, WU B
MOATBEPKIEHUU KOHKPETHBIX TPUMEPOB MPAKTUYECKOTO MIPUMEHEHHSI TEOPUIL;

7. 0TBEYaeT HEMOJHO Ha BOTIPOCHI YUHUTEIS (YITyCKasi U OCHOBHOE), MJIH BOCIIPOM3BOIUT COZIEPIKAHNE
TeKcTa yueOHHKA, HO HEIOCTATOYHO TTOHUMAET OTJENbHbIE MOJO0XKEHHS, UMEIOIUE BaXKHOE 3HAUCHHE B
3TOM TEKCTE;

8. 0oOHapy>KMBaeT HEJIOCTATOYHOE IMOHUMAaHHE OTAENbHBIX IMOJIOKEHUH IMPH BOCIPOU3BEICHUH
TekcTa yuyeOHUKa (3amuceid, IepBOMCTOYHUKOB) MJIM OTBEYAET HETIOJHO Ha BOMIPOCHI YUUTEIS, Oy CKast
OJIHY-/IB€ TpyObIe OLIHOKH.

OtmMmertka "2" craBHUTCS, €CIIN yUYECHHUK:

1. He YCBOWII U HE pacKpbLT OCHOBHOE CO/Iep KaHKe MaTepuana,

2. He [eJIaeT BEIBOIOB U 0000IIEHNH.

3. He 3HAeT W HE TMOHMMAeT 3HAYMUTEIHHYIO WM OCHOBHYIO YacTh MPOTPAMMHOIO MaTepuana B
npejenax MoCTaBICHHBIX BOIIPOCOB;

4. unmu umeet c1abo chopMUPOBAHHBIE U HEMOJIHBIC 3HAHUS U HE YMEET MPUMEHSATh UX K PEHIICHUIO
KOHKPETHBIX BOIIPOCOB U 33/1a4 10 o0pasiy;

5. WM npu OTBeTe (Ha OJMH BOIIPOC) JOMyCKaeT 0ojiee IBYX IpyObIX OMIMOOK, KOTOPbIE HE MOKET
WCIIPABUTH JIAXKE MTPH IIOMOIIY YIUTEIIS.

Kputepun onieHnBaHUs MMCbMEHHBIX paboT (npakmuueckue u 1abopamopHvie pabomul)

1. Oyenka 3KCnepuUMeHmanbHuIX YMeHUull

OreHka CTaBUTCSI HA OCHOBAaHWUHW HAOIIOICHUS 32 YUAIIUMUCS U TUCHbMEHHOTO OTYeTa 3a padoTy.

OtmMmetka «5»:
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® pa60Ta BBIITOJIHCHA IMOJIHOCTBIO U ITPABUIIbHO, CACTIAHbI IPABUJIbHBIC Ha6HIO[[eHI/IH U BBIBOJHBI,

* OKCIICPUMEHT OCYILIECTBJICH IO IUIAHY C YYETOM TEXHHUKH OE30MaCHOCTH W TPaBHJI paboOThI ¢
BEIIECTBAMH U 000PYI0BaHHEM;

* TIPOSIBJICHBI OPraHU3AMOHHO-TPYIOBbIE YMEHHs (IOJICPKUBAIOTCS YUCTOTA pabOvero MecTa u
HOPS/IOK Ha CTOJIE, 3KOHOMHO MCIIOJIB3YIOTCS PEAKTHBBI).

OtMeTKa «4»:

* paboTa BBINOJHEHA MPABWIBHO, CACIAHBI MPaBUJIbHBIC HAOIIOIECHUS W BBIBOABI, HO MPU ITOM
OKCIIEPUMEHT MPOBEJCH HE TOJHOCTHIO WM JOMYIICHBl HECYIIECTBEHHBIE OIMMOKH B paboTe C
BEILIECTBAMH M 000PY0BaHHEM

OtMeTKa «3»:

* paboTa BBIMOJIHEHA IPABHIILHO HE MEHEE YeM HAITOJIOBUHY WIIH JIOMYIIEHA CYIIeCTBEHHAs ONIHOKa
B XO0JI¢ JIKCIIEPUMEHTa, B OOBSICHEHWUH, B O(opMieHHUU pabOThl, B COOJIOJCHUHM MPaBHJI TEXHHUKH
0e30MmacHOCTH TpHU paboTe ¢ BEIIECTBAMH M OOOPYJOBAaHHEM, KOTOPAs UCHIPABISLETCS MO TPEOOBAHUIO
YUUTEIS.

OtMmeTka «2»:

* JomyieHbl aBe (1 Oosiee) CyIIeCTBEHHBIC OIIMOKH B XOJE SKCIIEPUMEHTA, B OOBSICHEHUU, B
odopmiieHnn paboThl, B COOJIIOJIGHUU TMPABHJI TEXHUKU OE30MacHOCTH Mpu paboTe ¢ BEUIECTBAMH U
000pyI0BaHNEM, KOTOPBIE YUAIIUKCS HE MOXKET HCIIPABUTH JIaXe 110 TPSOOBAHHUIO YUUTEIIS.

Oyenka ymenuii peuiams IKCNepuUMeHmanbhvle 3a0adu

OTMeTKa «5»:

* [UIaH PEIICHHS COCTABIICH MTPaBUIIBHO;

* IPaBUJILHO OCYIIECTBIICH MOJ00P XUMUYECKIX PEAKTHBOB U 000PYIOBaHMUS;
* JAHO ITOJIHOE OOBACHEHUE U CACIAHBI BRIBOJLI.

OtMeTKa «4»:

* [JIaH PEIICHMS COCTABIIEH MTPABUJIBHO;

* IPAaBUJILHO OCYIIIECTBIICH MOAO0P XUMUYECKUX PEAKTHBOM U 000PYI0BAHUS, TIPH STOM JOMYIIIEHO
He Ooiee IBYX HECYIIECTBEHHBIX OIMIMOOK B OOBSICHEHUH U BBIBOJIAX.

OtMmeTKa «3»:

* [UJIaH PEIICHHS COCTABIICH MPaBUIILHO;

*IIPaBUJILHO OCYIIECTBICH MOAOOp XMMHUYECKUX PEAaKTUBOB W 0OOpYAOBaHHWSA, HO JOMYyIIeHa
CYIIIECTBEHHAs OIMOKA B O0BSICHEHNUHU U BBIBOJAX.

OTMeTKa «2»:

 nomyuieHsl JBe (1 Oosiee) OMIMOKM B IUIAHE pEIIEHUs, B M0AOOpE XMMHMUYECKUX PEaKTUBOB U
00opyI0BaHus1, B OOBSICHEHUH U BBIBOJIAX.

Oyenxa ymenutl peuiams paciemuuvle 3a0a4u
OTMeTKa «5»:
* B JIOTHYECKOM PACCYKJIEHUU U PEIICHUN HET OIMUOOK, 3a/1a4a pelIeHa PallMOHAIBHBIM CTIOCOOOM.

OtMeTKa «4»:

*B JIOTHYECKOM PACCYXICHUU W PEIICHWH HET CYIIECTBEHHBIX OIMMOOK, HO 3ajava perieHa
HEPaIMOHAIBHBIM CIIOCOOOM HITH JIOMYIIIEHO He O0iee JBYX HECYIIECTBEHHBIX OIIHOOK.

OtMmeTKa «3»:

*B JIOTHYECKOM PACCYKJICHUU HET CYIECTBEHHBIX OMMOOK, HO TOMYIIEHA CYIIeCTBEHHAs OIIMOKa B
MaTeMaTUYeCKUX pacyeTax.

OTMeTKa «2»:

*IMEIOTCS CYIIECTBEHHBIE OIMMOKH B JIOTHYECKOM PACCYKICHUH M B PEIICHUU.
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Oyenka nuco MeHHbIX KOHMPOTLHBIX pAOOm

Koumponvnvie pabomsi uz nocobus oyenusaromcs co2lacHo NpeoNoNCeHHOU aA8MopoOM UIKANbl
OYeHKU Unu

OtMmetka «5»:

*OTBET TOJHBINA U NMPABUILHBIN, BO3MOKHA HECYIIIECTBECHHAS OIIHOKA.

OtMmeTka «4»:

*OTBET HEMOJIHBIN WK JIOMYIIEHO He 00Jee ABYX HECYIIECTBEHHBIX OINOOK.

OtmMmetka «3»:

*paboTa BHINIOJIHEHA HE MEHEE YeM HAIOJIOBHHY, JOIyIIEHAa OJHA CYIIECTBEHHAs OLIMOKA WU IMpH
3TOM JIBE-TPU HECYIIECTBEHHBIE.

OtMmeTka «2»:

*paboTa BBINOJIHEHA MEHBIIIE YEM HAMOJIOBUHY WM COJEP>KUT HECKOJIBKO CYLIECTBEHHBIX OIMIMOOK.

OtmMmetka «1»:

*paboTa He BBIMOJHEHA.

[Ipu orieHKe BBIMOTHEHUS MUCHbMEHHON KOHTPOJILHON pab0Thl HEOOXOIUMO YUYUTHIBATh TPEOOBAHUS
eauHoro opdorpadpuyeckoro pexuma. OTMETKAa 3a HTOTOBYIO KOHTPOJBHYIO pabOTy KOPPEKTUPYET
IIPEILIECTBYIONIME IPY BBICTABJICHUU OTMETKHU 32 YETBEPTh, NOJIyroAue, rof. Qyenka mecmoguix pabom.

Tectbl, cocTosIIME U3 MSATH BOIPOCOB MOXKHO MCIOIB30BaTh MOCIE N3YYCHUS KaXKI0TO MaTepuaia
(ypoka). Tect u3 10—15 BompocoB ucIosb3yeTcs A nepuoaudeckoro konrpois. Tecr m3 20—30
BOIIPOCOB HEOOXOIUMO HCIIOIB30BATh JIJIsl MTOTOBOTO KOHTPOJISL.

[Ipu oneHMBaHUM UCTIONB3YETCS CIEAYIOIIas IIKaia: JUIsl TECTa U3 ISATH BOIIPOCOB

* HET OIIUOOK — OTMETKA «5»;

* OJIHA OIIHUOKA - OTMETKA «4»;

* IBE OLIMOKU — OTMETKA «3»;

* TpHU OIIMOKK — OTMeTKa «2». J{ns Tecta u3 30 BOnpocos:

* 25—30 npaBWJIBHBIX OTBETOB — OTMETKA «5»;

* 19—24 npaBUIIbHBIX OTBETOB — OTMETKA «4»;

* 13—18 npaBuIBHBIX OTBETOB — OTMETKA «3»;

* MeHblIe 12 nMpaBUIBHBIX OTBETOB — OTMETKA «2).
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VI. YYHEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLECCA

1. Xwwmus: 11-i xmacc: 6a30BwIid ypoBeHb: yueOHuk/ O.C. I'abpuensH, N.I'. OcTtpoymoB,
C.A. CnankoB. — 6-¢ u3j., crep. — Mocksa: [Ipocsemenue, 2023. — 127, c.: w.
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