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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1o XMMHM Ha YPOBHE CpeIHEro oOmiero ooOpa3zoBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoit
Oenepanuny, TpedOBaHUM K pe3yibTaTaM  OCBOEHHUS  (eaepalibHONM  00pa3oBaTelbHON
nporpammel cpennero obmero oopazoBanus (DPOIT COO), npencrabieHHbix B denepaibHOM
rocymapcTBeHHOM oOpaszoBarenbHoM craHgapre COO, ¢ yuérom Konmenmmu mpenonaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaNM3yIOIIMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMBbI, U OCHOBHBIX MOJIOkKEHUN «CTpareruu
pa3Butus BocnuTtaHus B Poccuiickoil @enepanuu Ha nepuon no 2025 roga» (Pacnopspkenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTke MNporpaMMbl MO XUMHH, K OIpEAeTIeHHI0 oOIIei
CTpaTeru 0O0y4eHHsI, BOCIUTAHUS U Pa3BUTHUSL O0y4aIOUIMXCA CPEeICTBAMU y4eOHOro mpeamera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABHJIM KOHIIETITYyaJlbHbIE IOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpKaHUsS, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHME, TIOJy4aeMO€ BBIMYCKHHKaMH  0011eo0pa3oBaTenbHOM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX o0Opa3zoBaHHOCTH. OHO  CIYKUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOMIEH KyJIbTYpbI
YeNOBeKa, a TaKKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
IpUpOHON cpene. Peannsyercs XxuMuueckoe o0pa3oBaHuE 00yJaroIMXCs HA YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl CpeACTBAMH Y4eOHOTro mpeamera «XuMus», COAEPKaHHEe U MOCTPOCHUE
KOTOPOTO ONPEIEICHBl B MPOTpaMMe I0 XHMHUU C Y4E€TOM CrHenu(DUKN HAYKH XUMHH, €&
3HAUEHUS B MIO3HAHUU MPUPOIBI U B MAaTCPUATHHON KU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIIUX
Henel M NMPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEAHEro OOIIEeTro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK HUTPaeT 0COOYIO0 POJb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3JIaHUM HOBOHW 0a3bl MaTepHallbHON KyiabTyphl. OHa BHOCHUT CBOW BKIAJ B
dbopMUpOBaHUE PALMOHATEHOTO HAYYHOTO MBIIIIEHUS, B CO3[JaHHIE [[EJIOCTHOTO MPEICTaBICHHUS
00 OKpY’KaIIIeM MHPE KaK O €IUHCTBE MPHUPOJIBI U YEJIOBEKa, KOTOpoe (HOpMUpPYETCs B XUMHUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH 00JIACTSIMU TIPUMEHEHUSI.

TecHo B3aUMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XHUMHs CTalia
HEOTHEMJIEMON YacThI0 MHPOBOM KYyJIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIEUIHOTO Tpyda U
JKU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHash XMMUS KaK HayKa CO3MJaTeNbHas, KaKk Hayka
BBICOKHMX TEXHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE II00ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YelOBEUYeCTBA — CBHIPHEBOM, JHEPreTUYECKOM, MHIINEBOM, JKOJOTHYECKOW Oe30macHOCTH |
OXpaHBbI 3JI0POBbS.

B cooTBeTcTBUM C OOmMMMH ILENSIMH W TPUHIMIIAMH CPEAHETO OO0IIero o0pa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypPOBEHb U3YUYEHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO MOATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO UM st
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMa,
MPOJIOIHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.
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CocrapnstomuMu  npeamera  «XUMHS» SABISIIOTCS 0a3oBble Kypebl — «OpraHuyeckast
xuMus» 1 «OO011ast 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUHM U3 00LIeH XUMHM) U OpraHWYecKor XuMuu. QOpMUpOBaHHE JaHHOW CHUCTEMbI 3HAHHUN
Opyd HM3Y4YCHUHU TMpeaMeTa O0EeCIeYrBAET BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepxkanus KypcoB — «Opranndeckast xumus» U «OO11ast 1 HeopraHudeckas
XUMHA» chopMUpOBaHa B NMPOrpaMMe 110 XUMHUHM Ha OCHOBE CHCTEMHOIO IOJXO0Ja K M3y4YECHUIO
y4yeOHOro Martepuaja M OOYyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUHA Ha
ONpEAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUU CTPOCHHsI OPraHUMYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHMYECKUX U IJIEKTPOHHBIX IIPEICTABICHUM O CTPOCHUH BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEHIECTBaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB O
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckol XMMHUHU IOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00ILIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
IPEJCTaBICHNUS O XUMUYECKOM CBSA3M, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM YIVIOM 3peHHsI B IpenMere «XuMmus» 0a30BOro ypoBHS paccMaTpHUBaeTcs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 00pa3oBaHMs TEOPETHYECKUH MaTepual Hu
(dakTosornuecKrue CBEACHMS O BEUIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4YecKasi XUMHUs» O00yUYArOIIUMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh
3HAYEeHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHYECKHMX U METOJOJIOTUYECKUX IO3ULUM,
riy0Xe MOHATh HCTOPUYECKOe H3MEHEHHe (YHKIMH 3TOro 3akoHa — OT oOoOmarouiei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Envnasg cucrema 3HaHUN O Ba)KHEHIIMX BELECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMUUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKAHUS
nomnonHsercs B Kypcax 10 um 11 KkimaccoB dsineMeHTaMHM — COJEp)KaHUs, HMEIOIIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHH C JPYTMMHM HAayKaMH, PacKpbIBAIOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEsITeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHUS K IpoIeccy
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ JUIsl TIONMOJHEHUs 3HAHUM, pelieHus
UHTEJUIEKTYAJIbHBIX M DKCIEPUMEHTAIbHBIX HCCIEA0BATEIBCKUX 3afad. B menom coxepxanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aroluXxcsi MUPOBO33PEHUECKON OCHOBBI JJI1 TOHMMaHUs (UIOCOPCKUX WIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTr0 MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIL[ECTB UX COCTAaBOM M CTPOCHHMEM, MIO3HABAEMOCTD IIPUPOIHBIX SIBICHUM IyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MKy HOBBIMU (PaKTaMH M TEOPETUUYECKUMH MPEINOCHUIKAMH,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKUX MpoOJIeM, a Takke MpodieM cOepekeHus
JHEPIreTUYECKUX PECYPCOB, ChIPbS, CO3aHUSI HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B 1ulane pemeHus 3agay BOCHMTAHUS, DPAa3BUTHUS M COLMAIM3AIUM  O0yYarOMIUXCs
INPUHATBIE NPOrPaMMOM IO XUMHHU IOAXOABl K ONPENENICHHUIO COJEPKAHUS U IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOpPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HaUEHUE I Pa3IMYHbIX BUJIOB JEATEIILHOCTU: pElIeHUs Mpo0seM, MOMCKa, aHalIu3a U
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00paboTkn wHOpMAIMK, HEOOXOAUMBIX JIsi TPHOOPETEHUS ONbITa MPAKTUUYECKOW U
MCCJIEI0BATENbCKON IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B npaktuke npenogaBaHus XMMUAW KaK Ha yPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsI, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHUs, NpU  ONpPEICNCHHH COAEPIKATEIbHOU
XapaKTePUCTUKU LeJeH HM3y4eHHs] MpeaMeTa HarpaBiICHUEM IEPBOCTEIICHHOM 3HAYMMOCTHU
TPaAMLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak o0nactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JEATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJabTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpe/ICNICHUIO 1eJIel N3YUEeHUS [IPEeIMETa SBJISICTCS BIIOJIHE OIPABIaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMU IIEJISIMU HU3y4eHUs Tpeamera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e GOPMUPOBAHHE CHCTEMbl XHMHUYCCKUX 3HAHUW KaK BAKHEUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIeXKaT KIIIOYEBbIC IMOHATHUA,
dbyHIaMeHTallbHbIe 3aKOHBI U TEOPUU XMMUU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M IMOHUMaHHE
CYIITHOCTH JOCTYMHBIX 00OOIIEHHI MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIICHUE C UCTOpHEN
WX Pa3BUTHUS U CTAHOBJICHHUS,

o (hOpMHUpOBaHME U PA3BUTHE MPEICTABICHUN O HAyYHBIX METOAAX MMO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpPETEHUsS YMEHH OpPUEHTHUPOBATHCS B MHpPE
BEIIECTB M XHWMHMUYECKHX SIBIICHHN, HMMEIOIIUX MECTO B TMPUPOJE, B TMPAKTHYECKON U
IMOBCEAHEBHOM XKU3HU;

e Pa3BUTHE YMEHHUW H CIOCOOOB JEATCIIBHOCTH, CBSI3aHHBIX C HAONMIOACHHEM W
00BSCHEHHEM XMMHUYECKOTO SKCIIEPUMEHTa, COOI0IEHUEM MPaBHJI 0€30MacHOro OOpalieHus ¢
BEIIIECTBAMH.

Hapsiny ¢ atum, copepkarenpHasi XapaKTepUCTHKA Lele U 3a7ad W3Y4YeHHs TpeaMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cucTeMe cpeaHero oOmiero obOpaszoBanusi. CeroiHs B MpENoJiaBaHUU XUMHUHU B OOJbIEH
CTENeHW OTHAAETCS TPEANOYTCHHE TMPAKTUYECKONM KOMIIOHEHTE COJACpKaHUsA OO0ydYeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBINYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHu3allvu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYEHMs] 3HAHUM M MPUMEHEHHS WX B PEATbHOM JKU3HU YISl PEIICHUsl
MPAKTUYECKHX 3a7au.

B cBf3M ¢ 3TUM mpu H3yYEHUU TMpeaMeTa «XUMHS» JTOMUHUPYIOIIEe 3HAYEHUe
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanTanus Oo0y4Jarommxcs K  YCIOBUSIM  JUHAMUYHO  Pa3BUBAIOIIETOCS  MHpAa,
GbopMHUpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHHEM;

dopMupoBaHHe Yy OOYy4YalOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUN),
MMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE /ISl Pa3IUYHBIX BHUJIOB JEATEIHHOCTHU: PEIICHHS MTPOOIeM,
MoWcKa, aHaliW3a W 00paboTku WHGPOpPMAIMHN, HEOOXOAMMBIX JUIS MPUOOPETEHHS OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe AJIid OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOHYIO CPENIY;

pPa3BUTHE MO3HABATEIHHBIX UHTEPECOB, NHTEIJICKTYAIBHBIX U TBOPUYECKHX CHOCOOHOCTEH
o0Oy4aromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO NPUOOpEeTaTh HOBBIE 3HAHHUA [0 XUMHUHU B
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COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TOMYIIpHOU WH(DOPMALIUA XUMHUYECKOTO
COJIEp/KaHus;

(GbopMUPOBaHUE U PA3BUTHE y O0YUAIONIMXCS ACCOIMATHBHOTO ¥ JIOTHYECKOTO MBIIIJICHHS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NPU IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOydYarommxcs YOEKIEHHOCTH B T'YMaHUCTHYECKON HaIlpPaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
MPUPOIONOIL30BaHUS, TOMOJHEHUS SHEPreTHYECKHX PECYpCOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHOMICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAK)KE MPUOOPETEHUS OIBITA MCIIOB30BAHMSI MOTYYCHHBIX 3HAHUM JJIST IPUHSATHUS
TPAMOTHBIX PEUICHUHN B CUTYAIUSAX, CBI3AHHBIX C XUMHUUYECKUMU SIBICHUSMH.

B yuebHOM miane cpemnHero oOIiiero oOpa3oBaHUs MPEAMET «XUMHUs» 0a30BOTO yPOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee 4nCiIO YacoB, OTBEASHHBIX AJISl M3y4YEHUS XUMUHU, Ha 0a30BOM YpOBHE CpPEIHETO
obmero obpazoBaHus, cocraBisier 68 dacos: B 10 kimacce — 34 yaca (1 yac B Henmemo), B 11
kiacce — 34 gaca (1 4ac B Hezeo).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[Ipenmer opranuueckod XuMuu: €€ BO3HHUKHOBEHHE, pa3BUTHE U 3HAUCHUE
B IIOJIyY€HUU HOBBIX BELIECTB U MaTepuajoB. Teopusi CTPOCHUSI OpPraHMYECKUX COCIUHEHHH A.
M. BytnepoBa, e€ ocHOBHbIe mMoyoxkeHus. CTpyKTypHbIE (DOpPMYJIbl OpPraHUYECKHX BEIIECTB.
FOMOHOFI/ISI, HU30MCpHUs. XHUMHUYECKast CBSI3b B OpraHN4YCCKUX COCAMHCHUAX — OJHMHAPHBIC H
KpaTHBIE CBSI3H.

[TpencraBienne o Ki1acCHPHUKAIUN OPTAHUYSCKUX BeleCTB. HOMEHKIIaTypa OpraHuyecKux
COCIMHEHUIN (cucTeMaTuyeckas) M TPUBUAIbHBIE Ha3BaHMUS BAXKHEHIIMX IPEACTaBUTENICH
KJIACCOB OPraHMYECKHUX BEIIECTB.

OKCIIEPUMEHTAIbHbIE METOJbl M3YUYEHHUs BELIECTB U WX MPEBPALICHUN: O3HAKOMIIEHHUE C
o0Opa3laMu OpraHWYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIMPOBAHHE MOJICKYI
OpraHMYECKUX BEILECTB, HAONIOJCHHE U ONHCAaHHE JCMOHCTPALMOHHBIX OMBITOB IO

IIPEBPALIEHUIO OPTAaHUYECKUX BELECTB MPU HarpeBaHuU (IJIaBJI€HUE, OOYTIIMBaHUE U FTOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTWYECKUH psaa. MeraH W 3TaH — mpocTeiliue
NPEJCTaBUTENIN AJIKaHOB: (U3UYECKHE M XHUMHYECKHE CBOWCTBa (peakiud 3aMeuleHUus |
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psifl. DTWIEH U IPONWIEH — IpOocTeiime
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpOBaHUs, TUAPATALUH, OKUCIICHHS U OJIMMEpU3alluN ), OJy4YeHUE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIINEe XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: €OCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
MPOCTEHIINN MPECTABUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (u3MuUeCKHMe M XMMHYECKHE CBOMCTBa (peakiuu
raJJoreHUPOBAaHUS M HUTPOBaHUS), TMOJy4YeHUE U TpUMEHeHue. Tomyon. cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmpo8aHus), noaydenue u
npumenenue. TOkCHUHOCTh  apeHOB.  ['eHeTmdeckas  CBSI3b  MEXKIYy  YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpuponHblE UCTOUYHUKU YTIIEBOJAOPOIOB. [IpupoaHbIi ra3 U MONMyTHbIE HEQTSIHBIE Ta3bl.
Hedte u e€ mnpoucxoxaenue. CnocoObl mnepepabOTKH HEPTH: TNEPEeroHKa, KpPEeKHHT
(TepMHuyUecKHid, KaTaTUTUYECKUI), nupoau3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIIEHHE C
o0pa3iaMu MJIacTMacc, KaydyKoB U pe3uHbl, Koutekuuu «HepTb» u «Yroiab», MoienupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJIOTEHONPOU3BOAHBIX, IPOBEICHHE MPAKTUYECKONH PaOOTHI:

MOJTYYCHHUE STHJICHA U U3YYCHHUE €T0 CBOMCTB.
PacuértHble 3a1a4u.




Bbluncnenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHUs

[IpenenpHbIE ONHOATOMHBIE CHUPTHL. MeETaHOJI M 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (pEakUMU C aKTUBHBIMU METAJUIaMH, TaJoreHOBOJOPOJAMHU, TOPEHUE),
IpUMeHeHHe. BogopoaHble CBsI3U MEXAYy MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METAaHOJIA U dTaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaTtomMHble CHOUPTBI. OTWIEHITIMKOAb U TJIHMLEPUH: CTpOeHHe, (U3HYecKHe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHbIE CcHUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. [IpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@DeHoN: CTpOeHUE MOJICKYIbl, (DU3MYECKHEe W XHUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anbnerunpl U kemonvl. DopManblerui, aUETAIbAETHI: CTPOCHUE, (QU3HUECKUEe WU
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJIECHHUS, KAau€CTBEHHbBIC PpEaKIUH),
IIOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHast KUCIOTHI:
CTpoeHue, PU3NUECKUE 1 XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKaNMK), TOoNydeHHe u mpuMeHeHne. C(CTeapuHOBas W OJEHMHOBAS KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBUE.

Crnoxnble 3¢upbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'naponus xupos. I[Ipumenenne xupos. bruonorudeckas poiib KUpPOB.

VYraeBosl: cocTaB, Kiaccu(uKaus yrieBoJoB (MOHO-, TU- U Moymcaxapu/sl). [roko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), okucieHne amMmHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bI), HAXOXKIEHHE B MPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemironosa kak npupojHble noiaumepsl. CTpoeHue Kpaxmala U LeJUTFOJIO03bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs! PEaKLUsl C HOJIOM).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB M WX MPEBPALICHUN: NPOBEACHHUE,
HaOJroIeHHe W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIHUPTOB, KadyeCTBEHHbIE
pEeaKkIMKU OJTHOATOMHBIX CIUPTOB (OKucieHue 3TaHona okcugoM wmenu(Il)), mMHOroaromMHbIX

cnupToB (B3aumopeiictBue ruuepuHa c ruapokcugoMm meau(ll)), anpaernnoB (okucieHue
aMMHUadHbIM pacTtBopoM okcuna cepedpa(l) u rugpoxcumom menu(Il), B3aumonelictBue
KpaxMajga C HWOJOM), MpOBEIACHUE MPAKTUUECKOW pabOoThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCIIOTBI.

PacuérHble 3a1a4u.

Bbuncnenuss 1o ypaBHEHMIO XMUMHMYECKOW peakUuu (Macchl, 00b&Ma, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIINH).

A30TcoepKaIie OpraHnYeCcKue COeTMHEHUS.



AMHMHOKHUCIIOTHI Kak aM(pOTEpHBIC OpraHuYecKue coequHeHns. DU3NIeCKre 1 XUMHIECKUE
CBOMCTBa aMHUHOKHCIOT (Ha NIpUMepe TIUIHMHA). buonormyeckoe 3HAYEHUE AMHHOKHUCIIOT.
IlenTuapl.

benku kak npupoaHbiE BBICOKOMOJEKYJIAPHbIE coenuHEHUs. llepBuuHas, BTOpUYHAs U
TpEeTUYHast CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OCJIKOB: THUIPOJIU3, JI€HATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCIIKHU.

DKcreprMEHTaIbHbIE METOAbl M3YYEHHs BEIIECTB M HMX IIPEBpalllcHUM: HaOIIOACHHE U

ONKMCAHHUE JCMOHCTPALIMOHHBIX OIBITOB: JCHATypallus OCJIKOB IPH HArpeBaHWHU, I[BETHHIC
peakiuu OEIKOB.

BbicokoMosIeKyIsIpHBIE COeTUHEHUS

OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMEp, IOJHMED,
CTPYKTYpHOE 3BEHO, CTENECHb IOJIMMEPHU3AIuH, CpPeIHss MOJIeKynsipHas macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTUHEHUH — MOJMMEPH3AIIHs U MOJMKOHICHCAIIHS.

DKCIIEpUMEHTAIBLHBIE METOIbI M3YUEHMSI BEIIECTB M HX IPEBPAIICHHUM: O3HAKOMIIEHHE C

06pa3uaMH MMPpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAy4YKOB.
MeXInpeaMeTHBIC CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBsi3ed MpHU U3ydyeHMM opraHuueckoi xumuu B 10 kiacce
OCYIIIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHWE, HAYYHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOANIHOCTh, HAOIIOJCHHE, HW3MEPEHUE,
9KCHEPUMEHT, MOJICTUPOBaHHUE.

dusmka: MaTepusi, SHEPIrHsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUeCKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUs.

Bbuonorus: kinerka, opranusM, Ouocdepa, oOMEH BellecTB B OpraHusme, (pOTOCHUHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YIII€BOIbI, KHUPbI, PEepMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHonorus: nuuieBble NPOAYKThI, OCHOBBI PallMOHAIBHOIO MUTAHMSI, MOIOIIME CPEJCTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC

OBILIASA N HEOPTAHUYECKAS XUMMUSA

Teopernuyeckue 0CHOBbI XUMHH

XuMuyeckuit 3nemMeHT. AToM. Slapo aroma, U30TONBI. OJIEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHH, MOJYPOBHH. ATOMHBIE OpOUTaiH, S-, P-, d- 3meMeHThl. OcOOCHHOCTH
pacripesie/ieHus] IEKTPOHOB MO OpOUTANIIM B aTOMaX 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHask KOH(UTYpalys aTOMOB.

[lepuonuueckuit 3akoH u Ilepmoguueckass cucTeMa XUMHUYECKUX dieMeHTOB [l
U. MenneneeBa. CBs3p nepuogudeckoro 3akoHa M Ilepruoauueckoil CHUCTEMBI XMMHYECKHX
anemeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB XUMHYECKUX DIIEMEHTOB U 06pasyeMHx HUMHU IPOCTHIX U CIIOKHBIX BCIICCTB
I10 TpyIImaM U nepruogam. 3HaueHune NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKH.



Ctpoenue BemiecTBa. XHUMHYECKas CBA3b. BHUIbI XUMHUYECKON CBSI3M (KOBaJIGHTHAs
HETOJISIpHasl YW TOJSIpHAs, WOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHUS KOBAJCHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA M TOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BaneHTHOCTD.
DneKTpooTpUuliaTeabHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJIIPHOrO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o qucnepcHbIX cuctemax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPbL. MaccoBast 10
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHuid. HomeHknatypa  HEOpraHUYECKHX
BEIECTB. ['eHeThyeckasi CBsSI3b HEOPraHMYECKUX BEIIECTB, MPUHAMIEKAINIMX K Pa3JIMUYHBIM
KJIACCaM.

Xumnueckas peaknus. Krmaccudukanus XUMHUECKMX pEakIUii B HEOPraHHMYECKOW H
OpraHWYEeCKOM XMMHH. 3aKOH COXPAHEHHUsI MACCHI BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakiuuu, €€ 3aBUCUMOCTb OT Pa3UyHbIX (akTopoB. OOpaTHUMbIe peaKIUu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIMSIOIIME HAa COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle HlaTense.

OnekTponuTrdeckas auccornuanusi. CuwibHbIe U cllabbie IEKTPoauThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHUs] BELIECTB U HX NPEBPAIICHUM: JEMOHCTPALIMS

tabmun «[lepuoanyeckass cucrema xumuueckux snemeHtoB . M. MenpeneeBa», usyueHue
Mojienei KPUCTAJUINYECKUX PELETOoK, HabmroaeHue
U OIMCaHUE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3yioKeHHE EPOKCHUIa BOIOPOIA B
IOPUCYTCTBUM  KaTaluu3aropa, ONpEAEJICHHE CpeAbl pacTBOPOB BELIECTB C  IOMOUIbIO
YHHMBEPCAIbHOIO MHJMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEACHHUE NMPAKTUUECKOW pabOThI
«BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XUMHUECKON peaKIum.

PacuérHeble 3aaum.

Pacu€Tpl o ypaBHEHHSAM XUMHUYECKHX PEAKLIHM, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI,
PAcCyYETHI C UCIIOIB30BAHUEM IOHATHUS «MACCOBAs J10JIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmeramisl. [lonoxenue HemeTtauios B [lepruoanueckoit cuctreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u ocoOEHHOCTH CTpoeHHs] aToMOB. (Du3Hueckue CBOWCTBa HEMETAJLIOB.
AnoTponusi HeMeTauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHYECKUE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3ora, (ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJITMHEHUN ).

[IprMeHeHne BaXHENUIINX HEMETAUIOB U UX COCITMHEHUN.

Meramisl. [lonoxenne MeraiioB B [lepuoandeckoil cucteMe XUMUYECKUX dJIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOECHHUS AJIEKTPOHHBIX 000JI0UYEK aTOMOB MeTayioB. Oobirue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBpl METALIOB. DJIEKTPOXMMHUYECKUN Pl HATPSHKEHUI
METAJLIOB.

XYUMHYECKHEe CBOMCTBAa BaKHEHIIMX METAUIOB (HAaTpHUM, Kainui, Kaablui, MarHuii,
AITIOMUHUM, HUHK, XpPOM, XKeJle30, MeJlb) U UX COCTUHEHHH.



OO6mue cnocoOs! oydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCHEpUMEHTAILHBIE METOJIbl M3YYEHHUs BEIIECTB M WX NPEBPAIICHUNA: H3Y4YEHHUE
KOJUIEKIMH «MeTauibl U CIIaBbl», OOpa3l0B HEMETAJUIOB, PEIICHHUE SKCIEPUMEHTAIBHBIX
3a1a4, HaONIOJEHHE W  ONHCAHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATOMUHUSA C PacTBOPaMM KHUCJIOT U IIEJNOYEH, KaueCTBEHHBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3a1aun.

Pacuérbl maccel BemiecTBa winm 0o0bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BELIECTB, pacd€Thl Macchl (00bEMa,

KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMHU, €CITH OJTHO U3 BELIECTB UMEET IIPUMECH.

XuMHus 1 KM3Hb

Ponp xumun B 00ecrieueHUU IKOIOTUIECKON, SHEPreTUIeCKON M MUIIEeBON 0€30MacHOCTH,
pa3BUTHM MeOuUMHBL. [lOHATHE O HAy4dHBIX METOAAX MO3HAHMUS BEIIECTB M XUMHUYECKUX
peaKIui.

[IpencraBinenuss 00 OOMMX HAyYHBIX NPUHLUINAX MPOMBIIUIEHHOTO  MOJYYCHHS
BaKHEHIIINX BEIIECTB.

UenoBek B MHUpPE BEIIECTB M MaTEpUANIOB: BAXKHEHIIME CTPOUTENIbHBIE MaTepHUallbl,
KOHCTPYKIIMOHHBIE MaTe€pHaybl, KPacKH, CTEKJIO, KE€paMHKa, MaTepUAIbl I SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMusg U 300pOBbBE YEJIOBEKA: IMpPaBUJIA HMCIIOJIb30BaHHUs JICKAPCTBEHHBIX IPENAPATOB,
npaBuiia 6€30MacHOr0 UCIOIB30BaHMs IPENapaToB OBITOBON XMMHUU B TTIOBCEHEBHOMN KU3HU.

MeXnpeIMETHRIC CBA3H.

Peanuzarus MeXNpeAMETHBIX CBA3€H MpU U3y4eHUU OOIIEH M HEOPraHU4EeCKOW XMMHH B
11 xmacce ocymiecTBIsETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,

TaK U MOHSTUM, SBISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUSI, aHATU3,
CHUHTE3, Kiaccu(UKanus, TMMePUOJUIHOCTb, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHE, SIBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, HJIEKTPOH, MPOTOH, HEHUTPOH, MOH, W30TOTI,
pPaZo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIeCTBa, GPU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHusM, 3KocucTema, Ouochepa, Makpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTIITUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIUIEHHOCTb, METAJUTYPTUsl, POU3BOJICTBO CTPOUTEIHHBIX
MaTepHuaioB, CEITbCKOXO03SHMCTBEHHOE MIPOU3BO/ICTBO, MUIIeBast MIPOMBIIIJIEHHOCTb,
dapmarieBTUUECKasi ~ MPOMBINIIEHHOCTh,  MPOU3BOACTBO  KOCMETMYECKHX  IPEmaparos,
MIPOU3BOCTBO KOHCTPYKIIMOHHBIX MaTepHalioB, 3JIEKTPOHHAS MPOMBILUIEHHOCTb,
HAHOTEXHOJIOTUH.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI IO XUMHHU
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHUS OOYYarOIIMMUCS
porpamMM CpeaHero oo0Iero oopa3oBaHus (JMYHOCTHBIM, METAIPEJAMETHBIM M MPEIAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B coorBeTcTBUU € CHCTEMHO-JEATEILHOCTHBIM MOAXOJAOM B CTPYKTYpE JTUYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CpEIHEro oOmero oopazoBaHUs
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HAaHHE OOYYAIOUIUMUCS POCCHMCKOW TPaXXIaHCKONH HMICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEIEICHHIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUU JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS B CBOCU JEATEIHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, TMPHUCYIIUMH IEJIOCTHOM CHCTEME XHUMHUYECKOIrO
oOpa3zoBaHusi;

HaJM4Khe TMPABOCO3HAHMS SKOJOTMUECKOW KYJIbTYpbl M CIOCOOHOCTH CTaBUTh MU U
CTPOUTH KU3HEHHBIE TIAHBI.

JImdHOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMeTa «XHUMHs JTOCTUTAIOTCS B EIMHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C TYMaHUCTHUYECKHUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH U HJeallaMd  POCCHUHUCKOTO
rpaKAaHCKOro O0O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOIIUMH TIPOIIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAaHOBJICHUS
JUYHOCTH 00Y4arOIIUXCSl.

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHS TpenMeTa «XUMUs» OTpakarT cHOpMUPOBAHHOCTH
OTBITa TIO3HABATEIBHOM W TMPAKTHYECKON JEATEIHHOCTH OOYYAOMIMXCS TI0 pean3aluu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpakaaHCcKOro BOCHMTAHMSA:

OCO3HaHUS O0YYAIOUTUMUCS CBOMX KOHCTHUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS] O COLMAIBHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATEIHLHOCTH MPHU CO3JaHUU yUEOHBIX MPOEKTOB,
pelieHun yueOHbIX U MTO3HABATENbHBIX 3a/1a4, BHITTOJIHEHUH XUMUUECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MIPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI IPYTUX
MIPY aHAJKM3E Pa3INIHBIX BHJIOB YUYEOHOU EATEIHbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHNS

LEHHOCTHOTO OTHOILIEHHUS K HMCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTEUYEeCTBEHHOU

XHMHH,
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YBa)XEHUsI K TpOIlecCCy TBOpYECTBa B OOJIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNbTaT MJIUTEIbHBIX HAOIIOIACHMUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MIPAKTUKOB;

MHTEpECA M TIO3HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIECAYIOIIEM aHAJIN3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH  OIICHMBAaThb CHUTYallud, CBA3aHHbIE C XUMUYECKUMH  SIBICHUSIMU,
U TNPUHUMATh OCO3HAHHBIE PEHICHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAEHHWE M IOCTYNKH CBOUX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUI ITUX MOCTYIIKOB;

4) popMHPOBaAHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHUA IIEHHOCTeH 370poBoro M 0Oe3omacHOro obOpasza >KM3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofeHusi mpaBui Oe30macHOro oOpalieHHs ¢ BeUleCTBaMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU A€ATEIbHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBWJI HMHAUBUIYAJIbHOTO M KOJUIGKTUBHOTO O€30I1aCHOT0
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJICJICTBUH W HENPHITHS BPEIHBIX MPHUBBIUEK (YIIOTPEOICHHS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4e€OHO-HMCCIEIOBATEIbCKONW JIeATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTUE B PELICHUU NPAKTUYECKUX 3a7ad COLMAIbHOMN
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPaKTUYECKOMY H3Y4YEHHUI0 Tpodeccuil pa3audyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUAYaJIbHON TpaeKTOpuu 0oOpa3oBaHMS,
Oynymiei mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEeH 00IIIeCcTBa;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKHU IEIeCO00pa3HOr0 OTHOIICHHSI K MPUPOE, KaK HCTOYHUKY CYIIECTBOBAHMUS
’KH3HH Ha 3eMIIE;

MOHUMAaHU TI00aTBHOTO XapaKTepa SKOJOTUUECKHX MPOOJieM, BIHSHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HAHUs HEOOXOAMMOCTH MCIOIB30BAHUS JOCTHIXKEHUN XUMUU JUJISI PEIIEHUs BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNUS;

AKTUBHOI'O HENpUATUSA ACHCTBUM, NPUHOCAILIUX BpEd OKPYXKAKOIIEH NPUPOIHOU cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPUSATHBIC HKOJOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIM4Wsl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, SKOJOTMYECKOW KYJIbTYpPbI, OIbITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIpPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBAaTbCA HWMH B
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II03HABATEIBHOM, KOMMYHUKAaTUBHON M COLIMATIBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHUMaHMs CHeUM(UKH XUMUM KaK HayKd, OCO3HaHus €€ poiau B (OPMHUPOBAHUU
PaLMOHATILHOIO HayYHOI'O MBIIUICHUS, CO3/1aHUHU LIEIOCTHOTO IIPEICTABICHUS 00 OKpYKaroLleM
MHUpPE KaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOH 3HAYMMOCTH XHMHH JJIi COBPEMECHHON NMBUIU3AIMU: B €€
TYMaHHCTUYECKON HAmpaBIEHHOCTH M Ba)KHOW POJNM B CO3JaHUU HOBOHM 0a3bl MaTepuaIbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUH YCIIEIHOro TPy/1a U SKOJIOTHUYECKH KOM(POPTHOM KU3HU KaXKJI0ro YjeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHONH TI'DaMOTHOCTH: IIOHMMAHHs CYIIHOCTHM METOJOB IIO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBJICHUM OKPYKAIOIIEro MHpa M IPOUCXOASAIIMX B HEM HM3MEHEHMI,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCSI TAHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCII0JIb30BATh XUMUYECKHUE 3HAHUS JUIsl peLeHus podiem
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpEeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKM3HCHHBIMHU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM TpyAda B pa3iMuHbIX cdepax NpodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenmeTHsle pe3yibTaThl OCBOCHHUS ydeOHOro mpenmera «XHMHUS» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIOYAIOT:

3HaYMMBble IS (OPMHUPOBAHUS MHUPOBO33PEHHUSI OOYYAIOUIMXCS MEXIUCIUILUTUNHAPHEIC
(MexXnpenMeTHbIe) oOlIeHayYHbIE TIOHATHS, OTpaXKarollue EJI0CTHOCTh HAyYHOU KapTUHBI MUpa
n CHeHI/I(i)I/IKy MCTOOOB IMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepm{, BCIICCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIeIOBaHKE, HAOIIOICHHE, M3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE  y4eOHble  JeiicTBUS  (TMO3HABaTEIbHBIC,  KOMMYHUKATHBHBIC,
pETYISATHBHBIE), oOecleunBaromue (GOopMUpOBaHHE (YHKIUOHAIBHON TPaMOTHOCTH |
COIMAJIbHOM KOMITETCHIIMH 00YYaIOIINXCS;

CIIOCOOHOCTh ~ OOYYalOIIMXCS  KCIOJB30BaTh  OCBOCHHBIE  MEXAWCIHMIUTMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Y4eOHBIC IEHCTBHS B TO3HABATEILHOW U
COIIMAIbHON ITPAKTHKE.
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MetanpeameTHble pe3ynbTaThl OTPaXKAlOT OBJAJACHHE YHHUBEPCATIbHBIMU Y4EOHBIMHU
MO3HABATEIbHBIMH, KOMMYHHKATHBHBIMU u PETYIATUBHBIMU JEHCTBUSMU.

OB.]'[a}IeHHe YHUBEpPCAJIbHBIMHU yqeﬁnban Mnmo3HaBaTECJIbHbIMHU JeHCTBUSIMM:

1) 6a30Bble JJOornYecKue AecTBHS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh M aKTyaJU3HpOBaTh MPoOJEMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTpENeNATh e JACSITCIIbHOCTH, 3a7aBas MapaMeTpbl U KPUTCPUH HUX JOCTHXKCHHS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C ITOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIb30BaTh TIPU OCBOCHUU 3HAHWUU TPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHM M yCTaHABIMBAaTh WX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE OHATHS JUIsI OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCH(UKAIINK BEIIECTB M XUMHYECKUX PEAKIIHA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pacCyXIeHUs (MHIYKTHBHBIC, JCIYKTUBHBIC, [0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH
BBIBOIBI U 3aKJIFOUEHUS,

MPUMEHATHh B MPOLIECCE MO3HAHUS, UCIOJIb3yeMble B XUMHHU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeJId, TPe0oOPa30BhIBATH MOJICIHHBIC MPECTABICHUS — XUMHUUECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHdeckas (opMylia, YpaBHCHHE XHMHUYECKOH pEakIMu — TpU pEIICHHH Y4eOHBIX
MO3HABATEJIBHBIX W TMPAKTHUYCCKUX 3a]a4, MPUMEHITh Ha3BaHHBIC MOJCIIbHBIC IMPEICTaBICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MTPU3HAKOB U3Y4aEMBIX BEIIECTB U XUMUYECKHUX PEAKIIHIA.

2) 0a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHS:

BJIa/IeTh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh LETM U 3aJa4d  KCCIEAOBAaHHUSA, WCIOJIBb30BAaTh IIOCTABICHHBIE H
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
TUTsE QOPMUPOBAHUS THITOTE3BI IO MMPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIAJICTh HABBIKAMU CaMOCTOSITEIbHOTO IIJIAHUPOBAHUS M TPOBEJACHUS YUYEHUUYECKHX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOMATh 32 XOJO0M IPOIECcCca, CaMOCTOATEIbLHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETAHHOU
pabore;

MpUOOpPETaTh OMBIT YUYEHWYECKOW HCCIEeNOBATENLCKOM M TMPOEKTHOW JeATeIbHOCTH,
MPOSIBJIATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB pEHICHUS
MPaKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ unpopmanmeii:

OPUEHTUPOBAThCA B PA3IMYHBIX HCTOYHUKAX HWHPOpMAIMK  (HAYIHO-TIOMYJIIpHAsS
auTepaTypa XHMHYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE TOcoOus, pecypchl HHTepHera),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TPEICTABICHHUS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynupoBaTh 3ampoChl U MPUMEHSATh pPA3TUYHBIE METOJbI TPU TOUCKE U OTOOpe
nHpopmaIu, He0OXO0AMMOM ISl BBITIOTHEHUS YI€OHBIX 3a7a9 ONPeIeIEHHOTO THTIA;

PHOOPETaTh OIBIT MCIOIH30BAaHUS WH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH W
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;
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CaMOCTOSITEIIbHO BBIOMpATh ONTUMAJIbHYIO (OpMY MpecTaBieHuss HHOOpPMAIUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KAauyeCTBE CpEJICTBa MpH paboTe C XUMHUYECKOU
uHpOpMaLKel: MPUMEHSATh MEXIpeIMETHbIe ((QU3MUECKUe W MaTeMaTU4yecKHe) 3HaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJ]aBaTh BONPOCHI 110 CYLIECTBY 00CYKIa€MOM TEMBI B XOJI€ IMajiora

W/WIIN IUCKYCCUH, BBICKA3bIBaTh UJEH, (POPMYIMPOBATH CBOU IIPEUIOKEHUS OTHOCUTENIBLHO
BBITIOJIHEHUS TTPEIOKEHHOW 3a]1auu;

BBICTYIIAaTh C TMPE3EHTALUEH Pe3ylIbTaTOB IMO3HABATEIBHOW AEATENBHOCTH, MOJYyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIICAOBAHUIO CBOWCTB HW3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro IIPOEKTa u bopMyIMpoBaTh BBIBO/IbI
[0 pe3ysbTaTaM IMPOBEIEHHBIX HCCIENIO0BaHMNA MyTEM COIVIACOBAHUS MO3ULMH B XoJe
o0cyxJeHusI 1 OOMEHa MHEHUSIMHU.

OBJiaieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIFHO TUTAHUPOBATh W OCYIIECTBISTH CBOIO TO3HABATENBHYIO ESTEIBHOCTD,
ompenenss e€ IeTu W 33aJadd, KOHTPOJIMPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii aITOPUTM JICHCTBHI TPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PEIICHUs C y4ETOM IOJYyUYEHUsI HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIMSIX;

OCYILLECTBIISAITh CAMOKOHTPOJb CBOEH JIEATENbHOCTM Ha OCHOBE CaMOaHalIM3a U
CaMOOLIEHKHU.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHBIEC pE3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH NMPEJCTABICHUN 0 XUMUUYECKON COCTABIISIFONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpa, POJTU XHUMHUH B TMO3HAHUU SIBJICHUM MPUPOJBI, B (OPMHUPOBAHUHM MBINIICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MPUPOJHON CpeliE;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOMOJIArArONINe
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, SJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEPOAHBIA  CKEleT,
GyHKIIMOHATIbHAS TPYIMIMa, paguKan, H30MEpHUs, W30MEpPbl, TOMOJIOTHMUYECKUN pPsid, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COSAMHEHUS, MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHHS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS OPraHUYECKHX
BemectB A. M. BytnepoBa, 3akoH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHMIA, JICKAINIUE B OCHOBC ITOHHMMAHUSA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX HBHGHHﬁ, @aKTOHOFH‘IeCKI/Ie CBCIICHUA O CBOﬁCTBaX,
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COCTaBe, MOJYYECHUH U 0€30MaCHOM UCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
Y TIPaKTUYECKOM 1EATENBHOCTH YEI0BEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEPHbIC MPU3HAKH MMOHATUH, YCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLME TIOHATHS [IPU OIIMCAHUM COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTE YMEHHM HCIOIb30BaTh XUMHUUYECKYIO CHUMBOJIMKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (OPMYII OPraHUYECKUX BEILECTB
U ypaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUI WITKOCTPALMM UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIEKHOCTh U3YYEHHBIX OpPraHHYECKUX
BEIIECTB 110 HUX COCTaBY M CTPOCHHUIO K OMNPENEIEHHOMY KIIACCy/TpyNIe COCTUHEHUN
(yrmeBomoposl, KHCIOPOA M a30TCOAEpXKAIlME COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHMS), JaBaTb UM Ha3BaHUA 10 cucrematnueckod HoMmeHkiatype (IUPAC), a Takxe
IPUBO/NUTh TPUBMAJIbHBIE HAa3BaHMs OTIEIIbHBIX OPraHMYECKHUX BELIECTB (ITHJIEH, IPOINMIIEH,
alleTUIeH, STHIEHIJMKOIb, IJIMLUEPUH, (eHOod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO3a, (PPyKTO3a,
KpaxMaJl, [eJUII0J103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHSI ONPEIENSITh BHUIbl XMMHUUYECKOH CBSI3M B OpPraHUUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS INPUMEHATH IOJOKEHHUSI TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A. M. BytnepoBa st 0ObsCHEHHS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MACChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTpPOEHHE, (U3UYECKUe U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEJCTaBUTENIEH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, STWJEH, NPONMJEH, aneTwieH, OyragueH-1,3, MmerunOyraaueH-1,3, OeHzoi,
METaHOJI, 3TaHOJI, STWJICHIJIMKOIb, TTIUIEpUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, AMHHOYKCYCHas KHCIOTa), WIUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKJIYy HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XMMMUYECKHUX pPEaKIHH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh HCTOUYHUKHU YIJIEBOJAOPOJHOTO ChIPbs
(He(Th, MPUPOAHBIA Ta3, Yroyib), CHOCOOBI HMX MEpPepabOTKM M NPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEPepabOTKHU;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS 110 XHUMHYECKUM ypaBHEHHSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOJYKTa PEAKIHMU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHHM 00 OCHOBHBIX METO/aX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU I[P M3YyYEHUM BEIIECTB MU XUMHUYECKUX SIBICHUHN
(HaOnrofieHUe, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlLIUSX, CBI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHI COOJIIOJaTh MpaBUiIa MOJIb30BAHUS XMMHUUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TaK)Ke MpaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUW IJIAHUPOBATh M BBINOJHITh XHUMHUYECKUH HKCHEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
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CBOMCTB, KAaueCTBCHHBIC pPEAKIIMM OPraHMYECKUX BEIIECTB, JICHATypamus OCJIKOB Mpu
HArpeBaHUU, IIBETHBIC PEAKIIMN OEITKOB) B COOTBETCTBUH C MpPABUIAMH TEXHUKH 0€30MaCHOCTHU
npu OoOpalleHUuH C BEIIECTBAMHU U JIA0OPATOPHBIM O0OPYIOBAHUEM, TIPEICTABISITh PE3YIbTATHI
XUMHUYECKOTO JKCIepuMeHTa B (OopMe 3almuCu YPaBHCHHI COOTBETCTBYIOIIUX pPEAKIUN U
(GbopMyIMpPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUM KPHUTHYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(}OpMaIuio,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MacCOoBOM nH(popManuu, IHTepHeT U ApyTuXx);

c(hOpMUPOBAHHOCTh YMEHHH COOJIOJATh IpaBWjIa JKOJOTHYECKH IeJIeCO00pa3HOTo
MOBEJICHUSI B OBITY W TPYJAOBOM NEATEIBHOCTH B IEJAX COXPAHCHHsS CBOETO 3JI0POBBSI H
OKpYKarollle NPUPOJHOM CPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
ONpEACNEHHBIX OPraHUYECKUX BELIECTB, MOHMMAas cmbica mnokasarens [IJIK, noscHaTre Ha
npuMepax crocoObl YMEHBIICHUS M TPEIOTBPAIICHHS X BPEAHOTO BO3JICHCTBUS HA OPraHU3M
YeJIOBEKa,

JUIsT OOYYarOIIMXCSl ¢ OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsI: YMEHHE IMPHUMECHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSI CIIETIBIX U CIA0OBHUAALINX O0YYAIOIIUXCS: YMEHHE UCIIOJIb30BaTh PElbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass W HEOpraHUYecKas XHUMHS»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh MPEJICTABICHUI: O XHUMHUYECKOM COCTaBJISIOUICH EeCTEeCTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XHMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIMOHATHHOM TPAMOTHOCTH, HEOOXOAMMOMN st
pelieHusT TPAaKTHUYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XUMHYECKHMX 3HAHUH, KOTOpAas BKJIIOYAET: OCHOBOIOJIATAOIIUE
MOHATHUS (XMMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XHUMHUYeCKas CBsi3b (KOBaJICHTHAas, WOHHAs, MeTa/lIndeckas, BOJOPOIHAsA),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHUYECKMX  pEaklMid, pacTBOp,  DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XMMUYECKOM  peaklMM, XHMHYECKOE€ paBHOBECHE); TEOPUM M  3aKOHBI  (TEOpHs
ANEKTPOJIUTUYECKON Aucconmanuu, nepuoandeckuidi 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHHUS W TPEBPAIEHUS DHEPTUU MPU XUMHUUYECKHUX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXKalKre B OCHOBE IMOHMMAaHUS TPUYMHHOCTU U CHCTEMHOCTH XHMHYECKUX SIBJICHHM,
dakTosornuecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOTYyYECHUH M OE30MacCHOM HCIIOIh30BAHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM EATEIHLHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIE MPU3HAKU TOHATUN, YCTAaHABIMBATH
UX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHUM HEOPTraHUYECKHX
BEILECTB U UX IPEBPAILECHU;

c(hOpMUPOBAHHOCTh YMEHUU HCIIOJIH30BATh XUMHYECKYI0 CHMBOJIHMKY IS COCTaBJICHUS
dbopMya BEMIECTB W ypaBHEHUN XHMHYECKUX pEAKIMi, CHCTEMAaTHYECKYI0 HOMEHKJIATypy
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(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPraHWUYECKHX BEIICCTB (yrapHbI Tas,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETalml€éHash M3BECTh, NMUTHEBAs COJa, MUPUT U
Apyrue);

c(OpPMUPOBAHHOCTh YMEHUI ONIPEEISITh BAJICHTHOCTh M CTCIICHb OKHCICHUS XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX PA3IMUYHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBAJIGHTHAsI, HIOHHAS,
MeTaJIJINYecKasi, BOJOPOJHASA) B COCAMHEHMSIX, TUI KPUCTAIIIMYECKOW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakKTep Cpelbl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COETUHEHU;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABJIMUBATH NMPUHAIJICKHOCTh HEOPraHMUECKUX BELIECTB
0 VX COCTaBY K ONpeAeNEHHOMY KIIACCy/TPYIIe COeIUHEHUN (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEPHBIC TUAPOKCUIBI, COITH);

c()OPMHUPOBAHHOCTh ~YMEHHM  PACKpBIBATh CMBICH  Iepuogudeckoro 3akoHa [l
W. MeHneneeBa © JIEMOHCTPUPOBAThH €ro CHUCTEMATHU3HPYIONIYIO, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh ~ YMEHUH  XapaKTepH30BaTh dJJEKTPOHHOE CTPOEHHUE AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoil cUCTEMBbl XUMUYECKUX 3JIEMEHTOB /1.
W. MenzerneeBa, MCHOJb3YsA TOHATHS «S-, P-, O-37€KTPOHHBIE OPOUTAIN», «IHEPreTUUYECKHUE
YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMMHUYECKHX OJJIEMEHTOB M UX
COCMHEHUH MO nepuojgaM W rpymnmnam [lepuoanyeckoil cucTeMbl XMMUYECKUX 3JeMEHTOB /l.
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILIBI) YPABHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUid;

c(OpMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XMUMHUECKHUE PEAKIUH MO Pa3IHYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroliuX BeUIeCTB, TEIIOBOMY d3(PQeKTy peakiuu,
W3MEHEHUIO CTETICHEW OKUCIICHUS 2JIEMEHTOB, 00PaTUMOCTH PEAKIUH, YIaCTHIO KaTaIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHHS PEAKIIUN PA3IUUYHBIX THUIIOB, MOJTHBIC
U COKpalIEHHBIC YPAaBHEHHS PEeaKklUii HOHHOTO OOMEHA, YUUTHIBAs YCIOBHSA, NMPU KOTOPBIX 3TH
pEaKIHUH UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHMH TPOBOJIUTH PEAKIUHU, TMOATBEPKIAIONINE KAa4eCTBEHHBIH
COCTaB pAa3JIMYHBIX HEOPTraHWYECKHUX BEIIECTB, pPACHO3HABATh ONBITHBIM NYTEM HWOHBI,
MPUCYTCTBYIOIINE B BOJHBIX pacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI pPAaCKpBbIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOT0 OaaHca ATUX PEeaKIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKIuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS XMMHYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEePH30BaTh XUMHUUECKHE MPOIIECCHI, JIEKAIIE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHl, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MpeICTaBICHU 00 OOIMX HAyYHBIX MPHUHIIUIAX U DKOJOTHYECKUX MpoOIeMax XUMHYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh yMEHHUN TMPOBOJWTH BBIYHCICHHUS C HCIOIB30BAHUEM TTOHSATHS
«MaccoBasi JIOJisI BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHUUYECKHX
peaxusax, Macchbl BEIIEeCTBa WIK 00BbEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
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WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A(ddeKkTa peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHUH COOIIOIATh MpaBWIa MOJb30BAHUS XUMUYECKOU TOCYION H
n1abopaToOpHEIM 000pYIOBaHUEM, a TAKXKE TpaBHUiia 0OpAIeHHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh K BBINOJHATh XUMHYECKHH SKCIEPUMEHT
(paznmokeHue NeEpOKCHIa BOJOpOAA B NPUCYTCTBUM KaTanu3aTopa, ONpPENEICHHUE CPEIbl
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKkiuu, peaklUd HOHHOTO OOMEHa, KAaueCTBEHHbIC pEeaklUUd Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTAIBHBIX
3aau no Temam «Metamie» U «Hemeramibl») B COOTBETCTBHM C IpaBUJIAMU TEXHUKH
0€30MacHOCTH MPpU 0OpAIIeHNUH ¢ BEIIECTBAMH U JIA0OPATOPHBIM 00OPYI0BAaHUEM, MPEACTABIISATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B ()OpMe 3amucCH ypaBHEHUH COOTBETCTBYIOIIUX
peaxuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3UPOBATH XHMMHUYECKYI0 HH(OpMAIIHIO,
MOJy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOW KOMMYHHKaluu, WHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh yMEHUH COOJIONATh TpaBWiIa JKOJOTHYECKH IEIeCO00pa3HOTO
MOBEJICHUsI B OBITY M TPYIOBOM NEATEIBHOCTH B IEJISAX COXPAHEHHS CBOETO 3/0POBBS U
OKPY>KaIOIIIe MPUPOJIHON CpeJlbl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBI
OMpeNIeIEHHBIX BEIIECTB, TOHMUMAasi cMbici nokasarens [1JIK, mosicHaTh Ha mpuMepax CrocoObI
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIsE O0YYarOIIUXCS C OTPaAaHHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSI CIIETIBIX U CIA0OBUAAIIUX O0YYAIOIIMXCS: YMEHHE UCIIOIb30BaTh Pelbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

@DopMBbI TEKYLIET0 KOHTPOJIA U MPOMEKYTOYHOI aTTeCTAlNU
JI71s1 OLIeHKHM y4eOHBIX JOCTHKEHHM 00yJaroImUXCsl UCTIONb3YETCS:

. TEKYILUI KOHTPOJIb B BHJIE IIPOBEPOUYHBIX PabOT U TECTOB;
. TEMaTUYeCKHI KOHTPOJIb B BUJIE KOHTPOJIBHBIX paboT;
. UTOTOBBIA KOHTPOJIb B BUJIE KOHTPOJIbHOM pabOTHI U TeCTa.

@opmMbl  KOHTpOJIA: (GPOHTANBHBI ONpOC, WHAMBHAyalbHas paboTa Yy JIOCKH,
WHAWBHUAYyallbHas paboTa Mo KapToukam, AuddepeHIUpOBaHHAs CaMOCTOSTENbHAs padoTa,
muddepeHIpoBaHHas MPOBEpOUHas paboTa, XUMUYECKHI NUKTAHT, TECTOBBI KOHTPOJb, B
TOM 4YHCIIE C KOMIBIOTEPHOW MOJACPKKOM, YCTHBIE 3a4eThl, MPaKTHUUECKHUE U JIabopaTOpHbIE
paboThl, KOHTPOJBHAs padoTa.

Onenka [JOCTH:KEHHH IUIAHMPYeMbIX Ppe3yabTaToB  (Oco0eHHOCTH  OLIEHKH
JIMYHOCTHBIX Pe3y/IbTaTOB

B cootBercTBUM c TpeboBaHusiMu CTaHaapTa AOCTHXKEHHE JTUYHOCTHBIX PE3YyJIbTaTOB HE
BBIHOCUTCS Ha UTOTOBYIO OLIEHKY OOy4alolMXcsi, a sBIsAeTCS NPEAMETOM OLIEHKU
3P PEKTUBHOCTH BOCIIUTATENbHO-00pa30BaTeIbHON NEeATEIbHOCTH 00pa30BaTeNLHOTO
yupexaenus. [loaTomy olLleHKa 3THX pe3yiabTaToB  0Opa30BaTENbHOW  JESTEIbHOCTU
OCYIIECTBIISIETCS B X0/1€ BHELTHUX HE MEPCOHU(PUIIMPOBAHHBIX MOHUTOPUHTOBBIX HCCIIEI0BAaHUIN
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Ha OCHOBE IICHTPAJIM30BAHHO Pa3padOTaHHOTO HHCTPYMEHTAPHSI.

OCHOBHBIM OOBEKTOM OIICHKH JIMYHOCTHBIX PE3YJIbTATOB CIYKUT CHOPMUPOBAHHOCTD
YHUBEPCAIBHBIX YYCOHBIX JICHCTBUH, BKIFOYACMbIX B CIICAYIOIIUE TPU OCHOBHBIE OJIOKA:

1) Cc(OPMUPOBAHHOCTH OCHOB I'PAXKAAHCKOW MJICHTUIHOCTH JIMYHOCTH;

2) TOTOBHOCTh K TMEpPexXoAy K C€aMOOOpa3oBaHHIO Ha OCHOBE Yy4eOHO-
MIO03HABATEIFHOW MOTHBAIIMH, B TOM YHCJIE TOTOBHOCTh K BBIOOpY HAIpaBlICHUS NMPOQPHILHOTO
o0pa3zoBaHus;

3) C(OPMHUPOBAHHOCTh  COIMAIBHBIX ~ KOMIICTCHIMH, BKJIIOYas  IICHHOCTHO-
CMBICJIOBbIC YCTAHOBKM W MOPAIBHBIC HOPMBI, OMNBIT CONHMAIBHBIX W MEXJIMYHOCTHBIX
OTHOLLIEHUH, IIPAaBOCO3HAHUE.

Oco0eHHOCTH OIIEHKH MeTanpeIMeTHBIX Pe3yJIbTaTOB

dopMupoBaHUE METANPEIMETHBIX pPE3YJIbTaTOB OOECIEYMBACTCS 33 CYET Y4YEeOHBIX
npeaMeToB. OCHOBHBIM 00BEKTOM OLICHKH METAIIPEAMETHBIX Pe3yIbTaTOB SBIISETCS:

. CIOCOOHOCTP W TOTOBHOCTH K OCBOCHHIO CHCTEMaTHYECKIX

3HaHUi, UX CAMOCTOSTEIILHOMY TOTIOJIHEHHIO, IEPEHOCY M WHTETPAIIUY;

. CIOCOOHOCTh K COTPYIHUYECTBY M KOMMYHUKALIUY;

. CIOCOOHOCTh K PELICHUIO JIMYHOCTHO M COLMAIbHO 3HAYMMBIX IpoOJIeM WU
BOIUIOLEHUIO HAMICHHBIX PEIIECHUN B IPAKTHKY;

. CIOCOOHOCTh M TOTOBHOCTh K wucmonb3oBanuio MKT B memsx oOyueHus wu
pa3BUTHS;

. CIIOCOOHOCTh K CAaMOOPTaHU3AIUH, CAMOPETYIISLIUN U PeIICKCHH.

OneHKy AOCTHIXKEHHMSI METalpeAMETHBIX pPe3yJIbTaTOB IUIAHUPYETCS IMPOBOAUTH B XOA€
Pa3InYHbIX IPOLEYD.

B xozne Ttekyed, NpoMexyTOYHOM OLIEHKH OyAET OLIEHUBATBhCS JIOCTUIKEHHE TaKUX
KOMMYHHUKATUBHBIX W PETYJIATUBHBIX JAEUCTBHM, KOTOpbIE TPYJHO WM HelenecooOpa3Ho
IPOBEPATH B XO/1€ CTAaHAAPTU3UPOBAHHON UTOTOBON NMPOBEPOYHOI pabOThI, HAIPUMED, YPOBEHb
c(OpMHUPOBAHHOCTH HABBIKOB COTPYIHUYECTBA UM CAaMOOPTIaHU3AINH.

OnHOl W3 OCHOBHBIX HPOLEAYP HWTOTOBOM OIIEHKH JOCTH)KEHHS MeETalpeIMETHBIX
pe3yNbTaToB SBISIETCS 3allliTa OOYYaOUIMMHCS WTOrOBOIO HMHAMBHUIYAJIbHOTO IPOEKTA.
HToroBoii mpoeKkT mnpeacTaBisieT co00il yueOHBIH NPOEKT, BBIMOIHSIEMBIH OO0ydaromuMcs B
paMKax OJHOTO WJIM HECKOJIBKMX YYEOHBIX NPEIMETOB C IENIbI0 MPOJIEMOHCTPUPOBATh CBOU
JIOCTHDKEHUSI B CAMOCTOSITEIbHOM OCBOEHHUM COJepXKaHUs M30paHHBIX oOjacTed 3HaHUM W/Win
BUJIOB JIEATEIBHOCTH U CIIOCOOHOCTh HMPOEKTHPOBATH M OCYLIECTBIATH LIEIECOO0pa3HyI0 U
pe3yIbTaTUBHYIO AEATENbHOCTh (Yy4eOHO-TIO3HABATENIbHYIO, KOHCTPYKTOPCKYIO, COLMANIBbHYIO,
XYyJ10’K€CTBEHHO-TBOPYECKYIO, UHYIO).

BoinonHenne WHAMBHUIYaNbHOTO HUTOTOBOIO IPOEKTa O00S3aTelNbHO JUId  KaXJ0TO
oOyuJarolerocsi, €ro HeBBIMOJIHEHUE PABHOLEHHO MOJIYYEHHIO HEYIOBIETBOPUTENILHON OIIEHKU
1o Y4eOHOMY TIPEIMETY.

3amuTa MPOEKTa OCYIIECTBISAETCS B  IPOLIECCE  CIEUUAIbHO  OPraHHW30BAHHOM
NeSITeTbHOCTH KOMHUCCHU O00pa30BaTENbHOIO YUYPEXKIEHUS WM Ha IIKOJIbHON KOH(EpeHLUH.
Pe3ynbTarel BBINOJIHEHMSI TNPOEKTa OLEHUBAIOTCA [0 MTOraM pPacCMOTPEHMSI KOMMCCHEN
IPECTAaBICHHOTO MPOIYKTA C KPAaTKON MOSCHUTEIHHON 3aITUCKON, Pe3eHTaluu 00y4aroIerocs
U OT3bIBAa PYKOBOJUTEIIS.

OCo0eHHOCTH OLIEHKH NMPeAMETHBIX Pe3yJIbTAaTOB

OCHOBHBIM OOBEKTOM OLEHKH IUIAHUPYEMBIX pPE3yJbTaTOB IO MpeaMeTy «XUMUsI»
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ABIISIETCS CLIOCOOHOCTh K PEIICHUI0 y4eOHO-ITO3HABATENbHBIX U y4eOHO-TIPaKTUYECKUX 3ajad,
OCHOBAHHBIX Ha H3y4aeMOM Y4eOHOM MaTepuayie, C HCIIOJb30BAaHUEM CIIOCOOOB JIEHCTBHIA,
OTBEUAIOLMX COJAEP)KAHHWIO ydyeOHOro mpeaMera, B TOM  4YMCIE  METallpeIMETHBIX
(MO3HABATENbHBIX, PETYJISTUBHBIX, KOMMYHUKATUBHBIX ) IEHCTBUI.

Hopmbl oneHKkH 3HaHMI, YMEHU, HABBIKOB y4aIlMXCsl 10 XMMHUHU

Pesynbratel 0OyueHUs OLIEHMBAIOTCS MO MATHOAUIBHOW cucteme. [Ipu  oueHke
YUUTBHIBAIOTCS CIIEAYIONINE KaYeCTBEHHbIE MI0KA3aTeN OTBETOB:

— ryouHa (COOTBETCTBHE M3YUCHHBIM TEOPETUUECKUM 0000IICHHSM);

— OCO3HAHHOCTb  (COOTBETCTBHUE TpeOyeMbIM B MPOrpaMMe yMEHHUSIM

MIPUMEHSTH MOMYYEHHYI0 HHPOPMAIIHIO);

— MOJTHOTA (COOTBETCTBUE 00BbEMY MPOTpaMMbl U HHGOPMAITUU YICOHUKA).

[Ipy oOIEHKE YYMUTBHIBAIOTCA YHCIO W XapakTep OIMOOK (CyHIECTBEHHBIE WU
HECYLIECTBEHHBIE).

Cy1iecTBeHHbIE OLIMOKHU CBSI3aHBI C HEJAOCTATOYHOW TIYOMHOM M OCO3HAHHOCTBIO OTBETA
(HampuMmep, yYeHUK HEMPAaBHIBHO YKa3all OCHOBHBIEC PU3HAKH MOHATH, SBICHUN, XapaKTepHbIE
CBOICTBa BeIIECTB, CPOPMYITUPOBAT 3aKOH, MPABUJIO U TMp. WIA YYEHUK HE CMOT NMPUMEHUTH
TEOPETUYECKHE 3HAHUA IJIs1 OOBSCHEHUS M TPElICKa3aHus SBICHUI, YCTAHOBJICHUS MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H, CpaBHEHUS U KJIacCU(UKAIIUH SIBICHUH U T.I1.).

HecymiecTBeHHble OIMOKN ONpPEAENAIOTCS HENOIHOTOM OTBeTa (HampuMep, YIyLEeHUE U3
BUJy Kakoro-1u0o HexapakTepHoro (hakra mpu OIMCAaHUM BELIECTBa, pouecca). K HUM MOXXHO
OTHECTU OTOBOPKH, OIHUCKHU, TOMYIICHHbIE 110 HEBHUMATEJIbHOCTHU (HalpuMep, Ha 1Ba u Ooiiee
YpaBHEHUU peakiuil B MOJHOM HOHHOM BHUJE JOMYIIeHa OfHa omrOka B 0003HAYEHHUH 3apsa
HOHA).

Pesynbrarel oOyueHUs TPOBEPSIOTCS B MPOIECCE YCTHBIX M TMHCbMEHHBIX OTBETOB
yUalmxcs, a TakKe MPH BBIIOJTHEHUN UMH XUMHYECKOT0 HKCIIEPUMEHTA.

Onenka ycTtHoro orsera. Ormerka «5»:

. OTBET MOJIHBIN U MPAaBWIBHBIA HA OCHOBAHUM MU3YYECHHBIX TEOPUI;

. MaTepuad HU3JI0KEH B  ONPEIENIEHHOM  JIOTMYECKOM  IOCJIEeOBATEIbHOCTH,
JUTEPATYPHBIM S3BIKOM;

. OTBET CAaMOCTOSITEIIbHBIM.

OtrMmeTka «4»:

. OTBET ITOJIHBII U TPaBWJIBHBIN HA OCHOBAHNUN U3YYE€HHBIX TEOPUH;

. MaTepHaj U3JI0)KEH B ONPEAEICHHON JIOTMUECKOM IOCIIE0BATEIbHOCTH, NP 3TOM
JIOMYILIEHbl [JBE-TPH HECYIECTBEHHbIE OLIMOKM, WCIpPABICHHbIE MO TPEOOBAHUIO YUHUTEINS.
OtrmeTka«3»:

. OTBET IMOJIHBIM, HO MpH 3TOM JIONYIIEHa CYLIECTBEHHas OIIMOKAa WJIM OTBET
HEIIOJIHBIN, HECBS3HBII.

OTrMmeTKa «2»:

. IpU OTBETE OOHApPY)KEHO HEMOHWMAaHHE YYallUMHUCS OCHOBHOTO COJep KaHUs
y4eOHOro MarepHajia WIN JIONMYIIEHbl CYIIECTBEHHbIE OMIMOKU, KOTOPbIE YJallUiics HE MOXET
VCIIPABUTH [TPH HABOJAIIMX BOIPOCAX YUUTEIS.

OtmeTka «1»: OTCYTCTBHE OTBETA.

OuneHka IKCIepPUMEHTATbHBIX YMEHUH

OrneHka cTaBUTCS HA OCHOBAHUHU HAOJIO/IEHUS 32 yJalllUMUCSA U TUCBbMEHHOI0 OTYeTa 3a

pabory.
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OTMeTKa «5»:

® pa60Ta BBITIOJIHCHA MOJIHOCTBIO, TPAaBUJIbHO,; CACJIAHBI MPABUJIBHBIC HaGHIOI[eHI/ISI u
BBIBOJbI,
® OKCIICPUMCHT OCYHICCTBJICH IO IUIAHY C YUCTOM TCXHUKH 0E30I1aCHOCTH U IMpaBuUJI

paboThI ¢ BEIIECTBAMH U 000PYAOBAaHHEM;

. MPOSBIIEHBl ~ OPraHU3allMOHHO-TPYAOBbIE yMEHUs (TOJAEpPKHUBACTCSI  YUCTOTA
pabouero Mecra U MOPSII0K HA CTOJIE, SKOHOMHO HCIIOIb3YIOTCSI PEAKTUBBI).

OrmeTka «4»:

. paboTa BHINIOJHEHA MTPABMIIBHO, CJeNIaHbl IPaBUIIbHBIC HAOIOIEHUS U BBIBOJIBI, PU
ATOM SKCIIEPUMEHT TPOBEACH HE TOJHOCTHIO WIIM JIOMYIICHBI HECYIISCTBECHHBIC OIIMOKH B
pabote c BeuiecTBaMu 1 000pyI0OBaHUEM.

OtrmeTka «3»

. paboTa BBINIOJIHEHA NPABWJILHO HE MEHEE YeM HAIOJOBUHY WJIH JOITyIIeHA
CyILIeCTBEHHasi OMMOKAa B XOJE HKCIEPUMEHTa, B OOBSICHEHHH, B O(OpMIIeHUH padoThl, B
COOJIOZICHUH TPaBUI TEXHUKH OE30MAaCHOCTH Mpu paboTe ¢ BeulecTBaMu U 000pYAOBaHUEM,
KOTOpasi UCTPABISAETCS 1O TPEOOBAHUIO YUUTETIS.

OrMmeTka «2»:

. JOMYIIEeHbI B¢ (W OoJiee) CYIIECTBEHHBIC OIMMOKA B XOJAE OKCIICPHMCHTA, B
00BsicHeHUH, B O(OpMIICHHH PAaOOTHI, B COOJIIOJICHUU MPABWJI TEXHUKH OE30MACHOCTH IIPU
pabote ¢ BemiecTBaMu M 000PYTOBAaHUEM, KOTOPBIE YYaIllMIICsl HE MOXKET MCIPABUTH JAXKE IO
TpeOOBAaHUIO YUUTEIS.

Ormerka «1»:

. paboTa He BBINIOIHEHA, Y YYaIllerocss OTCYTCTBYIOT SKCIIEPUMEHTANILHBIE YMEHHUS.

Ouenka yMeHHH peliaTh IKCIepUMeHTAIbHbIE 32124 OTMeTKa «5»:

® IUIaH pCICHUA COCTABJICH IIPABUJIBHO,
® IMpaBUJIbHO OCYIIECTBJICH HO,Z[60p XUMHUYCCKHUX PCAKTUBOB U O60py,Z[OBaHI/I$I;
® JaHO ITOJTHOC 00BsCHEHHE U CACJIaHbl BBIBOJBI.

OtMeTKa «4»

. TIJIaH PEIICHUs COCTaBJIEH MPABUIIBHO;

. MPaBUIILHO OCYILIECTBICH MOAOOP XUMHUYECKHX PEAKTUBOB M OOOpYIOBaHHS, MPHU
HTOM JIOIYIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OLTMOOK B 00OBSICHEHUH U BHIBOJAX.

OtMeTKa «3»:

. IIJIaH PEILLIEHUs COCTABJIEH PABUIIbHO;

. MPaBWJIBHO OCYIIECTBIEH MOAOOP XMMHUYECKHUX PEAKTHMBOB M 00OpYAOBaHUSA, HO
JIOTTyIIIeHa CYIIEeCTBeHHAs OmMnOKa B OOBSICHEHUH U BHIBOJIAX.

OTMeTKa «2»:

. nomyiieHbl aBe (M Oosiee) OomMOKM B IUIaHE PEIICHUs, B MOJ00pEe XUMHUYECKHUX
pPEaKkTHBOB U 000PYAOBaHUs, B O0OBSICHEHHH W BHIBOJIAX.

OtmeTka «1»: 3a1aua HE pellieHa.

Ouenka ymeHusi pemiath pacueTHsble 3a1a4u OTMeTKa «5»:

. B JIOTHYECKOM pACCYKICHHUM M pEIIEHWH HeT OIMMOOK, 3aJada pelieHa
palroHaIbHBIM CIIOCOOOM.

OtmeTka «4»:

. B JIOTUYECKOM PACCYKJICHHH W B PEIICHUU HET CYIMIECTBEHHBIX OMIMOOK, HO 3a/1a4ya
perieHa HepaloHaIbHBIM CIIOCOOOM MJTH JIOMYIIIEHO HE 00JIee TBYX HECYIIECTBEHHBIX OITHOOK.
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Ormerka «3»:

. B JIOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOIYCKAeTCs
CYIIIECTBEHHAs OMMOKAa B MATEMaTUIECKUX pacueTax.

OtrMmeTka «2»:

. UMEIOTCS CYIIIECTBEHHBIC OMMOKHU B JIOTHUYECKOM PACCYKICHUH U B PCIICHUU.

OtMmeTtka «1»: OTCyTCTBHE OTBETA Ha 3aJjaHHeE.

OuneHka NMCbMEHHbIX KOHTPOJbHBIX PadoT

Otrmerka «5»:

. OTBET IOJIHBIA U MPaBUJIbHBINA, HA OCHOBE M3yYEHHBIX TEOPUM, IPU 3TOM BO3MOXKHA
HECYIIECTBEHHAs OIIHOKa.

OtrMmeTka «4»:

. OTBET HEMOJHBIA WK JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OINOOK.

OtrMmeTka «3»:

. paboTa BBINOJIHEHA HAa MEHEE YeM HAMOJOBHHY, JONYIIEHa OJHA CYIIEeCTBEHHas
omrOKa U MpU 3TOM JIBE-TPH HECYIIECTBEHHBIE.

OrMmeTka «2»:

. paboTa BBIIOJIHEHA MEHBIIE 4YEeM HAMOJOBUHY WM COJCPKUT HECKOIBKO
CYIIIECTBEHHBIX OIIHOOK.

OtmMmetka «1»: paboTa HE BBIIIOJIHEHA.

[Ipu oleHKE BBIMOIHEHUS MHUCHMEHHON KOHTPOJIBHOW pabOThl HEOOXOIMMO YYHUTHIBATH
TpeOoBaHuUs eMHOTO OporpadhuIeckoro peKuma.

OTMmeTKa 3a UTOTOBYIO KOHTPOJIbHYIO pabOTy KOPPEKTUPYET MpPEAIIECTBYIOUINE MPH
BBICTABIIEHUU OTMETKHU 33 YETBEPTh, MOJIYTOUE, TOI.

Ouenka ymMmeHui NPOBOAMTH HAOIIOACHUS

Yuutens AOMKEH yYUTHIBATD:

- MPaBHJILHOCTH MPOBEACHUS HAOIIOIEHUH 110 3aJaHUIO;

- YMEHUE BBIJICNIATH CYIIECTBEHHbBIE TPU3HAKHU Y HA0II0aeMoro o0beKTa(Ipoiecca);

- JIOTUYHOCTH U HAyYHYIO IPaMOTHOCTh B 0()OpMJICHUH PE3YyIbTaTOB HAOIIOAECHUN U
B BBIBOJIaX.

OT1merka «5»:

- MPaBHJILHO MO 33JJaHUI0 YYUTENs IPOBEJCHO HAOIIOICHUE;

- BBIJIETICHBI CYIIIECTBEHHBIC IPU3HAKHU Y HAOII01aeMOoro 00beKTa(Ipolecca);

- JIOTUYHO, HAYYHO, TPAMOTHO 0(hOPMIIEHBI Pe3yabTaThl HAOMIOIEHUI U BHIBOBI.

OtrMmeTka «4»:

- MPaBUJILHO 10 33/IaHUIO YUUTENS TIPOBEICHO HAOJIIOICHHUE;

- MIPH BBIICICHUH CYIIECTBEHHBIX MIPU3HAKOB Y HAOII0JaeMOT0 00beKTa (TIpoiiecca)
Ha3BaHbI BTOPOCTETICHHBIE;

- JOTyIeHa HeOPEKHOCTh B 0hOpMIICHUH HAOIOIEHUN U BBHIBOJIOB.

OtrmeTka «3»:

- JIOTYIIIEHbI HETOYHOCTH U 1-2 omuOKM B MPOBEICHUU HAOIIOIEHUN TI0 3a/1aHUI0
YUUTENS;

- MIPH BBIJICJICHUH CYIIECTBEHHBIX MIPU3HAKOB Y HA0II01aeMOro 00heKTa (Tporecca)
BBIJICJICHBI JIMIIIb HEKOTOPHIE,

- nomytieHsl ook (1-2) B opopmiaeHun HaOIIOACHII 1 BBIBOJIOB.
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OrMmeTka «2»:

- JonyIIeHbl omuOKy (3-4) B MpOBEACHUU HAOIIOICHHI 1O 3aJaHUIO YUUTEIIS;

- HEMPABUILHO BBIJCIICHBI MPU3HAKH HAOJI01aeMOT0 00beKTa(Iporiecca);

- nonyieHsl omuoku (3-4) B ohopMIileHHN HAOIIOACHUI U BHIBOJIOB.

OtrmeTka «1»:

- HE BJIaJIeeT YMEHUEM MPOBOJAUTH HAOIOICHUE.

Ouenka yMeHHH € TeCTOBBIMHU 3aJaHUAMU:

«5» - 100-90 % 3amanus; «4» - 89- 70 % 3amanus; «3» - 69-50% 3amanus, «2» - 49-20%
3aaHusl.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
HaumenoBanue [KoumuecrBo KoHTpOJIbHBIE
Ne IMpakTH4yeckue
pasiaesioB 4acoB padoThI
1. Teopernueckue 3 0 0
OCHOBBI OPraHUYECKOU
XUMUN
2. Y TIIeBOIOPOIBI 13 1 1
3. Kucnopoacoaepxariie 13 1 1
OpraHUYeCcKue
COCIMHEHUS
4. IA30TCOIepKaIe 3 0 0
OpraHuYecKHe
COCTMHEHUS
0. BoicokoMoneKynsipHbIe 2 0 0
COCTMHEHUS
OBILIEE KOJIMYECTBO 34 2 2
YACOB I10 [TPOTPAMME
11 KJIACC
HaunmenoBanue |KosmuectBo KoHTpoJIbHBIE
Ne IMpakTH4yeckune
pasiesioB 4acoB pPadoThI
1. Teopetnueckue 13 1 1
OCHOBBI XUMUU
2. Heopranuueckast 17 1 2
XUMUS
3. XHUMHUS U )KU3HB 4 0 0
OBIIEE KOJIMYECTBO 34 2 3
YACOB I10 ITPOTPAMME




IMNOYPOYHOE INIJTAHUPOBAHHUE

BocnuraTtesbHasi JeSTEJIbHOCTh YYUTeJAss Ha YPOKax MO0 MpeaMeTy XUMUS
Npeanojaraer cjieayouiee):

* YCTaHOBJICHHE JOBEPHUTEIbHBIX OTHOLICHUHA MEXAY YYHUTEIEM U €ro y4eHHKaMH,
CHOCOOCTBYIOUIMX IMO3UTHMBHOMY BOCHPHUSATHIO yYaIlUMHUCS TpeOOBaHUM M MpOChO yduTess,
MPUBJICYCHUIO WX BHUMaHUS K OOCYXKIaeMOW Ha ypoke (3aHsATHM) UH(pOpMAlUH, aKTUBU3ALUU
UX [103HABATEIbHOMN JAESITEeIbHOCTH;

* MOOYXJCHUE YYCHUKOB COOJIOaTh Ha YpOKe (3aHATHH) OOMIEHPUHATHIC HOPMBI
MOBEJICHUS, TpaBWiIa OOIICHHUS] CO CTapmUMU (YUUTEISIMH) M CBEPCTHUKAMHU (YUCHUKAMH),
MIPUHIIAITE] Y9eOHOUW TUCIIUTUIMHEI U CAMOOPTaHU3aIINY;

* MPUBJICYCHUE BHUMAHUS yYEHUKOB K I[IEHHOCTHOMY acCIlEKTy H3Y4aeMbBIX Ha YpOKax
(3aHATHUSAX) SIBJICHUW, OpraHU3alvs X padOThI C MOJy4aeMOl Ha ypoke (3aHSTHH) COIHAILHO
3HaYMMOU MH(OpMAIel — MHUIIMMPOBAHUE €€ 0OCYKIEHHS, BHICKA3bIBAHUS YYALTUMHCS CBOETO
MHEHHUS 110 €€ MOBOAY, BHIPAOOTKH CBOETO K HEil OTHOIICHHUS,

* HCIIOJIb30BaHKE BOCITUTATENFHBIX BO3MOXKHOCTEH CoiepKaHUsI y4eOHOTO MpeaMeTa yepes
JEMOHCTPALMIO JETAM I[PUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEACHHUS, MPOSBICHUS
YeNoBEeKONI00Us U 100pOCcepAeyHOCTH, Yepe3 MoA00p COOTBETCTBYIOUIMX TEKCTOB ISl UTEHUS,
3a[a4 sl peIeHus], MPOOJIEMHBIX CUTYAIMH [T 00CYXK/IEHUS B KJIacce;

* IPIMEHEHHE Ha YPOKe (3aHATHUH) HHTEPAKTUBHBIX (DOPM pabOTHI yHaIuXcs:

- HMHTEJUICKTYAIBHBIX UTP, CTUMYIUPYIOIIUX IMO3HABATEIHHYI0O MOTHBAIUIO YYECHUKOB;
TUIaKTUYECKOTO TeaTpa, TJe IOJIyYeHHbIE Ha YpOKE (3aHATHUH) 3HAHUS OOBITPHIBAIOTCS B
TeaTpaJbHBIX OCTAHOBKAX;

- JUCKYCCHUM, KOTOpbIE HAIOT YYallUMCS BO3MOXKHOCTH NPUOOPECTH OMBIT BEACHUS
KOHCTPYKTHUBHOTO JIMAJIOra;

- TpynmnoBoil paboThl WM pabOTHI B Mapax, KOTOpPhIE ydyaT OOYYaroIIMXCsS KOMAaHIHOM
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMH JIE€THMU;

* BKIIIOYCHHE B YpPOK (B 3aHATHE) UTPOBBIX MPOLEAYpP, KOTOPHIE TTOMOTAIOT MOJAEPKATh
MOTHBAIIMIO JIETCH K TIONYyYCHHUIO 3HAHWH, HAIAXWUBAHUIO TO3HTHBHBIX MEKIUMIHOCTHBIX
OTHOIIEHWI B KJacce, MOMOTal0T YCTAaHOBJICHUIO JOOpPOKENaTeNbHOW aTMOC(ephl BO BpeMs
ypoKa (3aHsATus);

* WHUIUAPOBAHME W TOJJCPKKA HCCIEIOBATENLCKON AEITeTbHOCTH OOY4YaIoIUXCsl B
paMKax pealu3alid UMU HHIWBUIYaJbHBIX M TPYMIIOBBIX HCCIEIOBATENbCKUX MPOEKTOB, YTO
JacT IIKOJIbHUKaM  BO3MOXHOCTh MPUOOPECTH HABBIK  CAMOCTOSTEIHHOTO  pEIlleHUs
TEOPETUYECKON MpOOIEMBbI, HaBBIK T€HEPUPOBAHUS U O(QOPMIICHUS COOCTBEHHBIX HEW, HABBIK
YBOXHUTEIHLHOTO OTHOIICHUS K YYXHM uaAesIM, o(OpMIeHHBIM B paboTax JIpyrux
UCCIIeIoBaTeNIel, HaBBIK ITyOJMYHOTO BBICTYIUICHUS TIEpeN ayAUTOpPUEH, apryMEHTUPOBAHHS U
OTCTaMBAHUS CBOCH TOUKH 3PEHHUSI.

OcymiecTBisieTcs uepes:

Ha pecuonanvnom, MyHUUURAIbHOM U 6CEPOCCUTICKOM YPOGHE:

eyJacTHe B MPEJAMETHBIX OJIMMITMATaX (OYHBIX W 3a0YHBIX), MPEIMETHBIX KOHKypcax,
HAYYHO-TIPAKTHYECKUX KOH(PEPEHIIHIX, COPEBHOBAHUSX.

Ha ypoene xopnyca:

e CIICIMATIbHO  pa3pabOTaHHBIE 3aHATHS — COOBITUHHBIE YPOKH, TOCBSIICHHBIC
HUCTOPUYECKHIM JIaTaM M COOBITHSM, OHJIIAHH-3KCKYPCHU KOTOPBIE, PACHIUPSIOT 00pa30BaTeIbHOE
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IIPOCTPAHCTBO IPEIMETA, BOCIIUTHIBAIOT YBAXKEHUE K UCTOPUUECKUM JTMUHOCTSIM, JIFOJSAM HayKH,
JT1000BB K MMPEKPACHOMY, K IPUPOJIE, K POJHOMY Kparo;

®3HAKOMCTBO C Ppa3JIMYHBIMU JIOCTHXKEHHUSMH HAyKM U TEXHUKH, OOCYXIEHHE
9KOJIOTUYECKUX MPOOJIEM, UCCIIE0BAaHUS U BHECEHHE IPEAJIOKEHHUH IO MUPOYCTPONUCTBY;

e [IpoBe/eHUE Y4YEOHBIX (OJIMMIIMA/AbI, 3aHUMATEIbHbIE YPOKH U HNATUMHUHYTKH, YPOK -
JIeNIoBast UIPa, YPOK — MyTELIECTBUE, YPOK MacTep-Kiacc, ypoK-UCCIeOBaHUe U JIp.) U y4eOHO-
pas3BlIeKaTeIbHbIX, CIIOPTHUBHBIX MeponpusITuil (KoHKypc-urpa «lIpeamerHslii KpoccBOpI»,
Typaup «CBOsI WUrpay, BHUKTOPHHBI, JINTEpAaTypHas KOMIIO3UIIMS, KOHKYpPC Tra3eT U PUCYHKOB,
AKCKypCHs U JIp.);

®  UCHOJb30BAaHUE BU3YyalbHBIX 00pa3oB (MPEIMETHO-3CTETHUECKOM Cpelbl, HaIsgHas
aruTanus IIKOJbHBIX CTEHJOB, IPEIMETHOM HaIpaBIEHHOCTH, COBMECTHO IPOU3BOIUMbIE
BUJICOPOJIMKHU 10 TEMAM YPOKa);

eyyacTHe IejaroroB-npeaMeTrHukoB B CoBere npouiIakTUKE IO  BONpPOCaM
HEYCIIEBAIOUINX OOYYaAIOUIMXCsSl € IEJb0 COBMECTHOTO COCTaBJICHMs IUIaHA JIMKBUIALUU
aKaJeMU9IECKON 3a/10JDKEHHOCTH 10 TIPEMETaM;

® yyacTHE eJaroroB-NpeAMETHUKOB B POIUTEILCKUX COOPAaHUAX YUEOHBIX OT/ICJICHU.

10 KJIACC

yekTpoHHBbIe(U(PPOBHIE)OOPa3oBaTEIbHbIE

Ne T
eMa ypoka pecypebr

1 [IpeameT OpraHM4ecKor XUMHH, €€ bubnnoreka
BO3HUKHOBEHHE, pa3BuTHe U 3HaueHue https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-
ac02-efb16fa49f6a

2 Teopus CTpOCHUS OPraHUYECKUX bubnuorexa
coenuHenuii A. M. Bytieposa, eé https://lesson.edu.ru/lesson/c935a58c-ab0e-4¢59-
OCHOBHBIE TOJIOKEHHUS Odcf-20517ae4b52e

3 [IpencraBnenue o kiaccupuKamm bubnuorexa
OpPraHUYECKUX BEIIECTB. https://lesson.edu.ru/lesson/726ee099-e1a9-410f-

Howmenknarypa (cucremarudeckas) 1 [p8be-b4ch589aeadl
TPUBHAIIbHBIC HA3BAHHSI OPTaHUYECKUX

BECIIICCTB
4 AJIKaHBI: COCTAaB U CTPOEHUE, bubnuotexa
FOMOJIOTUYCCKHI PSIJ| https://lesson.edu.ru/lesson/399fdd14-4bal-48e5-
a428-dae10d492c6e
3) MertaH 1 3TaH — IpOoCTenIIne bubnmnoreka
MPEICTaBUTENN AIKAHOB https://lesson.edu.ru/lesson/258ddc06-ec23-473c-
b3d7-ed82fcaddd02
6 IAJIKEHBI: COCTaB U CTPOEHHUE, CBOiicTBa |bubaroTeka
https://lesson.edu.ru/lesson/4038171e-4158-
4bd1-ae98-18dc1cfh9399
U JTUJIEH U IPONuIeH — npocteiiimue  |bubanoreka
MpEeICTABUTENIN aJIKEHOB https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-
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840b-70b5e8db71ae

8 [TpakTuyeckast padora Ne 1. bubnuoreka
«[loxydenue sTmieHa u usydenue ero https://lesson.edu.ru/lesson/53cd2379-2a45-
CBOMCTBY 43b1-9f67-7ebcdaf03ce0
9 Ankanuensl. byranguen-1,3 u bubanoreka
MeTunOyTaaueH-1,3. [Tonyuenue https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-
CHHTETHYECKOro Kayuyka u pe3unbl  [@e01-a983b95b854a
10 AJIKUHBI: COCTaB U 0COOEHHOCTH bubnnoreka
CTPOCHUSI, TOMOJIOTUYCCKUN PSII. https://lesson.edu.ru/lesson/05¢9a929-6741-
IALICTHIICH — TPOCTEHIIHN 4d7c-84b5-009a92468356
[pe/ICTaBUTENb aJTKUHOB
11 Brruucienus no ypaBHEHHUIO
XUMHYECKON peakinu
12 IApeHbI: OEH30J1 M TOTYOII. bubnnoreka
TOKCHYHOCTD apeHOB https://lesson.edu.ru/lesson/d86d7d00-d5b4-
491d-aded-c3ddal9feef4
13 ['eHeTnveckas CBsI3b yriaeBoAopoaoB, |[bubauoreka
[IPUHAIICKAIIMX K Pa3THYHBIM https://lesson.edu.ru/lesson/6¢919641-7956-
KJaccam 4130-b1fd-c7e71db395d7
14 [IpupoIHbIE UICTOYHUKH bubnuoTeka
YTJIEBOJOPOIOB: IPUPOIHBIH ra3 u https://lesson.edu.ru/lesson/99557a5e-2221-
nonyTHble HeTsHbIe ra3el, HehTh 1 #3e0-97b8-983de535c44d
MPOJYKTHI €€ epepadoTKu
15 [IpupoaHbIE HCTOYHUKHU
YTIEBOIOPOAOB: MIPUPOAHBIN ra3 u
MOMyTHbIC HEDTAHBIE Ta3bl, HEPYTH U
MPOAYKTHI €€ mepepaboTKH
16 KonTponbHas paboTa no paszaeny bubnnoreka
«Y TIIEBOIOPOIBI» https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-
Bea5-44d63cccf518
17 [IpenenbHble OTHOATOMHBIE CIUPTHI:  |bubIMOTEKA
MeTaHO U 3TaHou. BogopoaHas cesi3e https://lesson.edu.ru/lesson/5439c¢18b-7440-4b6f-
bf84-c04fa471694f
18 MHOroaTOMHBIE CIIUPTBHI: bubnuorexa
ATHJICHTJIMKOJb U TJMIEPHH https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-
a8e5-d12a0bedc826
19 DeHOo1: CTPOSHNE MOJIEKYJIbI, bubnnoreka
(bu3nueckue 1 XuMUIecKre cBoicTBa, https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-
MpUMEHEHHE 896e-10a2278b08f1
20 ATbIeru Il (hOpMaNIbIACTUA U bubnuoreka
areTanbaeru. AeToH https://lesson.edu.ru/lesson/8664b319-0ba3-
4945-b076-cb7ae5858b90
21 OTHOOCHOBHBIE MPEJIETbHBIC bubnnoreka

KapOOHOBBIE KMCIIOTHI: MypaBbUHAs 1

YKCyCHas

https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-

a3ec-ba0f9fe63c0d
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[TpakTudeckas padora Ne 2. «CBoiCTBA
[pacTBOpa YKCYCHOM KHCIIOTBD)

bubnuoreka
https://lesson.edu.ru/lesson/9834d408-386d-
444a-8de3-7efba8b98cdb

23 CteaprHOBas U OJICMHOBAs KUCIOTHI, |buOiamoTeka
KaK [PeICTaBUTEIH BBICIINX https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
KapOOHOBBIX KHUCIIOT aOeb-1e59cd5f4dof
24 MpbLTa KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, X MOIOIIIEE JECHCTBHUE
25 CrnosxHbie 2(UpBI Kak MPOU3BOAHbIE  |bubanoreka
KapOOHOBBIX KHCIOT. ['maponu3 https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
CIIOKHBIX 3(pHUPOB aOeb-1e59cd5f4dof
26 DKupbr: tuponus, mpuMEeHEHHE,
OHMOJIOTUYECKast POJIb KHUPOB
27 YTIeBoabl: cOcTaB, Kiaccudukanus. |bubamorexa
Baxkueiinue npeacTaBuTeNn: TroKo3a, https://lesson.edu.ru/lesson/709ce43a-deb6-4281-
(bpykTo3a, caxapo3a 063b-01d2e212d4d0
28 Kpaxmain u 1emnosno3a Kak bubmmoreka
[IPUPOIHBIC TOJIUMEPHI https://lesson.edu.ru/lesson/690fbb76-f94a-4177-
bbbe-3d3ae748f716
29 KonTponbHas paboTa no pazaeny bubnuoTeka
«Kucnopojconepxariue https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-
OpPraHUYECKUE COCTMHCHHS b7c7-ff893919d25a
30 AMMHBI: METUJIAMUH U aHUJTUH bubnuorexa
https://lesson.edu.ru/lesson/0c608a59-4c69-
4481-839e-9205f201b73e
31 AMHHOKHCJIOTHI Kak aM(pOTepHbIE bubnuoTeka
OpPTaHUYECKUE COCTUHEHHMS, UX https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-
Oouonornyeckoe 3HaueHue. [lentuapr  [ace0-78eca6009628
32 benku kak npupoHbIe bubnmnoreka
BBICOKOMOJICKYJIsipHBIE coenuHenus:  https://lesson.edu.ru/lesson/45b81dac-acha-440e-
99e3-14c3ba78050a
33 (OCHOBHBIE IOHATHUSI XUMUHU bubnmoreka
BBICOKOMOJICKYJSIpHBIX coeauHenuit  https://lesson.edu.ru/lesson/45b81dac-acha-440e-
99e3-14c3ba78050a
34 (OCHOBHBIE METOILI CHHTE3A
BBICOKOMOJICKYJISIPHBIX COCTMHECHUM.
[TracTMacchl, KaydyKH, BOJIOKHA
11 KJIIACC
N Tema ypoka JuleKTpoHHbIe(H(ppoBBIC)0Opa3oBaTEeIbHbIC
pecypchl
1 XUMHYECKUH JIEMEHT. ATOM. bubnuorexa
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JJIeKTPOHHAs! KOH(UTYpaLUsi aTOMOB

https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

2 [leprognueckuii 3aKoH 1 bubnnoreka
Ilepruonnueckas cucrema xumuaeckux |https://lesson.edu.ru/lesson/e7d48881-055d-
hiementos /. 1. Menaeneesa, ux 49da-a49c-7375¢3d033e9
CBSI3b C COBPEMEHHOM Teopuei
CTPOCHHS aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB |[bubianorexa
XUMHAYECKHUX 3JICMEHTOB U MX https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-
coeMHEHUHl 1Mo rpymmam u nepuoaam. 8531-edad962608fh
3HauCHUE TIEPUOUYECKOTO 3aKOHA U
CUCTEMbl XUMHUECKUX 31eMeHTOB J[.11.
MenzeneeBa B pa3BUTHH HAYKU
4 CTpoeHue BelecTBa. XUMUYECKast bubanoreka
CBSA3b, €€ BUBI, MEXaHU3MBI https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-
00pa3oBaHMs KOBAJICHTHOM CBSI3H. bcfb-aca9c7241b21
BonopoaHnas cBsizb
3) BaneHTHOCTb. bubnnoreka
DnektpooTpurarensHocTh. Crenenp  https://lesson.edu.ru/lesson/12bfc348-0071-4796-
okucienus. Bemecta MmonekyssipHoro pcda-180fc6b720fe
1 HEMOJIEKYJIIPHOTO CTPOSHUS
6 [ToHsITHE O AUCTIEPCHBIX CUCTEMAX. bubnuorexa
VicTuHHBIC U KOJUTOMIHBIC pacTBOphL.  |https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-
MaccoBast 107151 BetecTBa B pactBope (9729-69903109f968
U Knaccuukanus 1 HOMEHKIIATypa
HEOPraHMYECKUX COCAMHEHUN.
['eneTnyeckasi CBSI3b HEOPTaHUYECKHUX
BEIIECTB, PA3JTUYHBIX KIIACCOB
3 Kiaccudukanms xumMuuecknx peakiuii budauorexa
B HEOpraHuueckoi u opranmdeckoir  |https://lesson.edu.ru/lesson/75637222-d397-
XHUMHUH. 3aKOH COXPAHEHHS MacChl 4bla-810a-cc7bca9e8alc
BEIECTB; 3aKOH COXPaHEHUS U
MPEeBPAICHIS SHEPTUN TIPU
XUMHUYECKHUX PEaKIIHIX
9 Cxopoctb peakiun. O0paTuMele bubnmoreka
peakimu. XuMuueckoe pasHoBecue  |https://lesson.edu.ru/lesson/fOch5def-307e-4575-
89d0-86041b603655
10 [IpakTuueckas padora Ne 1. «BausHue [bubnuorexa
pa3IM4YHBIX (PaKTOPOB HA CKOPOCTh https://lesson.edu.ru/lesson/0e41e568-0a2b-
XHUMHUYCCKON PEaKInny 4605-bb92-35d1ab69f9ba
11 JekTpoauThYecKas qucconmanus.  [bubnmoreka

[loHsATHE O BOIOPOAHOM MOKa3aTelle
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponu3 opraHn4eckux u

HCOPTraHNYCCKUX BCIICCTB

https://lesson.edu.ru/lesson/237cdb54-2787-
4817-8330-6e027b075645
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OKMCIINTEIILHO-BOCCTAHOBUTEIIbHEIE
peakiyu. [lonsTre 00 3mekTponnze
[PacIUIaBOB U PAaCTBOPOB COJEH

bubnuoreka
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-
b58a-b3d1b2eeb237

13 KonTtposibHas paboTa 1mo pasaeny bubnuoTeka
«TeopeTnyeckre OCHOBBI X MU https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-
al123-dadc40973c6f
14 MeTajbl, UX IOJ0KEHHE B bubnnorexa
[Mepuoanyeckoii cucreme xumuueckux Nttps://lesson.edu.ru/lesson/a0d5bd16-683e-4ale-
hiemenToB JI. . MenneneeBa u 8073-70c604e9c862
0COOCHHOCTH CTPOCHHUS aTOMOB.
OO0mue puznyecKrue CBOMCTBa
METaJIIOB
15 CruiaBbl METaJLIOB.
DJIEKTPOXUMHUYECKUH Psijl HATPSYKEHUI
METaJIJIOB
16 XUMHYECKHE CBOMCTBA BaKHEUIIUX  [bubnnoreka
MeTayIoB (HATpHid, Kanuii, kanbiwid,  https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-
MarHuii, aTFlOMUHUI) 1 uX coenuHenuit p9f7-422¢3e710750
17 XMMUYECKHE CBOMCTBA XpOMa, MEITU U
UX COeIUHEHNN
18 XMMUYECKHEe CBOMCTBA IIUHKA, JKelie3a
1 UX COeIUHEHUN
19 [IpakTuueckas padora Ne 2. "Pemenne |bubnuorexa
PKCIIEPUMEHTANBHBIX 3a7a4 o Teme  https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-
«MeTamb" 826b-a648d7d6fef7
20 Hemertaiuiel, MX OJOKEHHE B bubnnorexa
[Meproanyeckoii cucreme xumuueckux https://lesson.edu.ru/lesson/2390b83e-a935-
binemenToB JI. . Menaeneesa u 4c96-bd3a-25f26d9¢1139
0COOEHHOCTH CTPOEHHUS aTOMOB
21 dusnyueckre CBOMCTBAa HEMETAIUIOB.  |buOnroTreka
Annorponus HemeTa/utoB (Ha mpumepe https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
KHCJIOpoJa, cepbl, hochopa u be05-b0966dffb673
yriiepoja)
22 X MMHUYECKHE CBOMCTBA TaJJOreHOB,
Cepbl U UX COCIMHEHMIA
23 XUMHUUECKHE CBOMCTBA a30Ta,
(dhocodpa 1 UX COETUHEHUI
24 XMMHUUYECKHE CBOWCTBA yTIEPOAA,
KPEMHUS ¥ UX COCTUHEHHMA
25 [IpMeHeHrne BaKHEHIIINX HEMETAIIIOB
1 UX COeJUHEHUU
26 O0600IIIeHNEe U CHCTEMaTH3aITUs

3HaHMU 110 TeMe «HemeTramis.
Brruucienus no ypaBHEHHUSIM

XHUMHUYCCKUX peaKuHﬁ u
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TEPMOXUMHUYECKUE PACUETHI

27 [TpakTuyeckas padora Ne 3. «Pemenue bubnuorexa
DKCIIEPUMEHTANBHBIX 3a1a4 1o Teme  |https://lesson.edu.ru/lesson/7c19b0ba-7815-
"HemeTasuisr"» 4db3-86f4-d0ac5b740b3b

28 KonTtposibHas paboTa 1mo remam
«Metamns» u «Hemeramib»

29 Heopranuueckue u opraHuyeckue bubnnoreka
KucioThl. Heopranmueckue u https://lesson.edu.ru/lesson/35c2be59-f1c6-46¢6-
OpraHUYeCKHUe OCHOBAHUS 910c-46a0576d6924

30 IAMpoTEepHBIE HEOPTaHUYECKUE U bubnuorexa
OpPraHUYECKUE COCTUHCHHMS. https://lesson.edu.ru/lesson/46b429e4-931c-43fb-
['eneTrueckas cBsi3b Heopranndeckux [a2ba-be9eObbeddef
M OPraHMYECKUX BEIICCTB

31 Posb xumun B o0ecrieueHuN bubnuorexa
PKOJIOrMYECKO, 3HepreTruueckoi u  https://lesson.edu.ru/lesson/acd826¢f-ba2d-49db-
MUTICBON OE30ITACHOCTH, Pa3BUTHHU b216-ef7c26a84728
METUITAHBI

32 [IpencraBienus 06 o0muKX Hay4YHbIX |bubnuoreka
[IPHUHIUIIAX POMBIIIIEHHOTO https://lesson.edu.ru/lesson/f5999557-18c8-4853-
MOJTyYCHHSI BKHEHIITMX BEIIECTB 83a0-588bf830407a

33 UenoBek B MUpE BEIECTB U
MaTEepHAJIOB

34 XHUMHUS U 3I0pPOBBE UEIOBEKA
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

1. Xumus. 10 xmacc. ba3oBblii ypoBeHb: Y4eOHHK JJIsi 00IIe00pa3oBaTEIbHBIX
yupexaenuii / O.C. I'abpuensn. — M: «/Ipodar, 2015. — 191, [1] c. : wi.

2. INabpuensa O.C. Xwummsa. 11 xmacc. ba3oBwlii  ypoBeHb: YYEOHHUK iAo
00111e00pa30BaTEIIbHBIX YUPEKIACHUN. —7-€ U31., crepeotul.- M: «JIlpoday, 2018. — 223, [1] c. :
ui

METOAUYECKHUE MATEPHUAJIBI AJI5S1 YYUTEJISL

1. I"abpuensn O.C. Hacronbhas kaura ans yuutensd. M.: biuk u K, 2008.

2. I'abpuensn O.C., bepeskun IL.H., Ymakoa A.A. m nap.Xumus. 11 xnace:
KOHTPOJIbHBIE M TpoBepouHble paborbl K yueOHuky O.C. I'abpuensna «Xumwmsa. 11 kiacc.
ba3oBslii ypoBeHb» . — 6-¢ u3., crepeorur. — M.: JIpoda, 2013. — 253, [3]

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

1. HaFJIH[[HOG HOCO6I/IC C TECTOBBIMU 3aJaHUAMU I I/IHTepaKTI/IBHI)IX TOCOK
XUMMUMA 10-11 xnaccos.

2. https://lesson.edu.ru/

3 https://school.infourok.ru/videouroki

4. https://resh.edu.ru/
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[Ipenmer: Xumus

JIner koppeKTHPOBKH padoyeii NporpaMMbl
(moypounoro mianupoBanus (I111) paGoueit mporpammsr)

Otnenenune: 10-11 knaccel

VYyuutens: [lerposa C. /1.

20_/20___ y4eOHbIii ToX

C 0
Tema ILnanupyemo | ®akruyeckoe | IIpuunna 1oco
Neypoka KOPPEKTHPOBKHU
YpOKa € KOJI-BO YACOBKOJI-BO YACOB  |[KOPPEKTHPOBKHU
Tema ypoka
VYyurenn /
«» 20r.
«COI''TACOBAHOM:
3amecTuTenb pykoBoauTess no YBP /

«

» 20r.

34



