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HHOACHUTEJIBHAA 3AIIMCKA
B cucreme ecrecTBeHHO-HAYy4HOr0 00pa30BaHUs XMMHUA KaK Y4eOHbIN MpeaAMeT 3aHUMAET

BaXHOE MECTO B IO3HAHHM 3aKOHOB TNPHUPOJBI, (HOPMUPOBAHMM HAYyYHOW KapTUHBI MHUPA,
XUMHUYECKOM TPaMOTHOCTH, HEOOXOJMMOM JIJIsi MOBCEIHEBHOW >KM3HU, HABBIKOB 3JI0POBOTO U
0e30MmacHOro JJis 4YelIOBEKa U OKPYXAIOIIei ero cpeapl 00pasza KU3HU, a TaKkKe B BOCIHUTAHUU
9KOJIOTHYECKON KYJIbTYphl, (OPMUPOBAHUU COOCTBEHHOM MO3UIMM IO OTHOIIEHUIO K
XUMHYECKON MH(DOPMAIUH, TOTydaeMOi U3 pa3HbIX HCTOYHHUKOB.

VYcnemHocTh HM3y4yeHHs Y4eOHOro MpeaMeTa CBsA3aHa C OBJIAJCHHUEM OCHOBHBIMU
MNOHATUSIMH XUMHH, HAy4YHBIMH (DakTamu, 3aKOHAMH, TEOPUSIMH, MPUMEHEHHUEM MOTy4YEeHHBIX
3HAHUU TIPU PEIICHUH MPAKTUYECKUX 3a/1a4.

B cootBerctBun ¢ ®I'OC COO xumus MOKET M3y4aThCsl HA 0a30BOM U YIIyOJICHHOM
YPOBHSIX.

W3yuenne xuMuu Ha 0a30BOM YpPOBHe OpHUEHTHPOBAaHO Ha oOecreyeHue
0011e00pa3oBaTeabHON U OOIIEKYIBTYPHOM MOATOTOBKH BBITYCKHUKOB.

Copepxanne 0a30BOTO Kypca MO3BOJIIET PACKPBITH BEAYIIME WU U OTHEIbHbIC
MIOJIO’KEHHUS, Ba)XKHBIE B I1O3HABATEJIbHOM M MHUPOBO33PEHUYECKOM OTHOLIEHMM: 3aBHUCHUMOCTh
CBOMCTB BEIIECTB OT COCTaBa U CTPOECHHS; OOYCIOBJIEHHOCTh IPHUMEHEHUS BEUIECTB MX
CBOICTBaMM; MaT€pUaJbHOE E€IUHCTBO HEOPraHMYECKMX W  OpPraHUYEeCKHX BELIECTB;
BO3pacTaoIlas poJib XUMUU B CO3JaHMM HOBBIX JIEKAPCTB M MAaTEPHUAJIOB, B SKOHOMHH CBIPbS,
OXPAHE OKPYKAOLIEH CPE/IbI.

[IporpamMa 1o XMMHUM Ha YpOBHE CpeJHEro oO0Iero obpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oeneparuny, TpeOOBaHUMN K pe3ylbTaTaM OCBOeHHMs (erepaibHOM  00pazoBaTeIbHOM
nporpaMmel cpeanero ooduiero odpazoanus (POII COO), npencraBienHbix B depepanbHOM
rocyaapcTBeHHOM oOpazoBarenbHOM cTtaHgapte COO, c¢ yuérom Kouuenuuu mnpenogaBaHus
yueObHoro mnpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparuu,
peaM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHBIE MPOTrPAMMBbI, 1 OCHOBHBIX MOJOXeHUH «CTpaTteruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuoj no 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOZ0B K pa3paboTKe MporpaMMbl 1O XHMHH, K OIpPEIeNeHUI0 oOIei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIMXCS CPEICTBAMU y4eOHOTO MpeaMera
«Xumust» nas 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHIIM KOHIIETITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JieH, COJEpXKaHUs, Ppe3ylbTaToB OOy4YyeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKU BBITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4yaeéMO€ BBINYCKHUKaMH  00Ieo0pa3oBaTeNbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIy)XHUT
3aBEpIIAIOIIMM 3TallOM pean3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX



[IEHHOCTEH, NPHUCYIIUX IEJIOCTHOM CHCTEME XHMHYECKOTO OOpa3oBaHHSA. OTH IIEHHOCTH
KacaroTcsl TMO3HAHUSI 3aKOHOB IMPHPOJbI, (POPMUPOBAHHUS MUPOBO33PEHHS U OOLICH KyJIbTYpPHI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3[0pPOBBIO U
npUpoHOI cpene. Peannsyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS Ha YPOBHE CPEIAHETO
o0uiero oOpazoBaHusl CpeACTBAMH yueOHOro mpenMera «XUMHS», COAEpKaHUE U MOCTPOEHUE
KOTOPOTO ONpEENCHbl B MpOorpaMMe MO XHMHH C Y4€TOM CHenM(pUKH HAyKH XHUMHH, &
3HAYeHUS B MO3HAHUH MPHUPOJIBI M B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YIETOM OOLINX
Hesne ¥ MPUHIUIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEHEro OOIIero
obpazoBanus B Poccuiickoii deneparuu.

XUMHS KaK 3J€MEHT CUCTEMBl €CTECTBEHHBIX HayK HUTpaeT 0coOyi0 pojb B COBPEMEHHOMN
UBWIN3ALUHI, B CO3JJaHUU HOBOW 0aszbl MaTepHalbHOW KyJabTypbl. OHa BHOCHUT CBOM BKIaja B
dbopMupOBaHUE PAllMOHATILHOTO HAYYHOTO MBIILJIECHUS, B CO3JaHHUE I[EJIOCTHOTO MPEICTaBICHUS
00 OKpYyKarollleM MHUpPEe KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHUs BEIIECTBEHHOI'O0 COCTaBA OKPYXKAIOLIEro MHUPA, OCO3HAHUS B3aUMOCBSA3HU
MEXJly CTPOCHHUEM BELIECTB, UX CBOWCTBAMU U BO3MOKHBIMU 00JIACTSIMU IPUMEHEHHUSL.

TecHo B3aMMOAEHCTBYS C JPYIMMHU €CTECTBEHHbIMM HayKaMH, XUMHUS CTajua
HEOTHEMJIEMON YacThI0 MHPOBOM KYJIbTYphI, HEOOXOJUMBIM YCIIOBHEM YCIIEUIHOTO Tpyda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3HMJareibHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa HA PELIEHUE INI00AIBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS
YeNOBEUYeCTBa — CBHIPHEBOM, JHEPreTUYECKOM, MHILNEBOM, 3KOJOTHYECKOH OE30MacHOCTH U
OXpaHbI 3J0POBbS.

B coorBercTBHM ¢ 0OOUmIMMH LENSIMH WM TMPHHLOMIAMH CPEIHEro olmiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuXcs, HEOOXOAUMYIO MM s
BBIPaOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOYEHHS B KM3Hb COLIMYMA,
IPOJOKEHUsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBmnsitoliuMu - ipeaMeTa «XuMUs» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
XUMHA» U «OO011asi 1 HeOpraHuyeckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0A30BOM HAyKM: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUH (C BKIIOUECHHEM
3HaHUW U3 OOIIEH XUMHM) U OpraHnyecko Xumuu. GopMUpOBAHHUE JTAHHOM CHCTEMbI 3HAHUMN
IpU U3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTb PACCMOTPEHHUS] BCETO MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHUI, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumus» U «O0mmas 1 HeopraHuueckas
XUMUS» ¢(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0/1a K U3yYEHUIO
yueOHOro Marepuaiga M OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKONM XHMMHH BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaKk)K€ Ha YpOBHE CTEPEOXMMHUYECKHX M 3JEKTPOHHBIX MPEICTaBICHUNA O CTPOCHHH BEIIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BeIeCTBaxX HArOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB JO
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckol XMMHUU IOJIy4YaroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0IIero oOpa30BaHUsS MEpBOHAYAJIbHBIE
MIPEJICTaBICHNUS] O XUMUYECKON CBS3M, KJIACCU(PUKAIIMOHHBIX MTPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yriiOM 3peHHUs B mpeaMeTe «XuMus» 0a30BOro YpOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIero o0pa3oBaHMsS TEOPETHUECKUH MaTepuan Hu
(dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyeckass XUuMuUs» 00ydaroIMMCsl MPEJOCTaBISAETCSI BO3MOXKHOCTh OCO3HATh
3HaYeHHE TMEPUOJNYECKOr0 3aKOHa C OOIIETEOPEeTHYECKMX W METOJOJIOTUYECKUX IO3ULUH,



Iy0Ke TOHSATh MCTOPUYECKOE HM3MEHEHHME (YHKIMM ATOTrO 3aKoHAa — OT 00oOmIaromei 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MIPUMEHEHHUH, a TAKXKE 0 XUMHUYECKUX PEAKIHSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX IPOTEKAHUS
nononHsieTcss B Kypcax 10 m 11 kiaccoB 2yieMEHTaMHM  COJEp)KAHUS, HMEIOLIUMU
KYJIBTYPOJIOTHYECKHA W TPUKIAJTHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKOW JIEeATEITLHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHWIO YBaXXEHHUS K IPOIIECCY
TBOpPYECTBA B 00JACTH TEOPUH U MPAKTUYCCKUX MPHUIOKECHUU XUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATLCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOoOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATh €€ ISl MONOJHEHUS 3HAHUN, PEIICHUs
WHTEJUICKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIICIOBATEIbCKUX 3a7a4. B 1memom comepxkaHue
yueOHoro npeamMera «XUMHs) TaHHOTO YPOBHS M3yYeHUS OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
00yJarOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JIJISl MIOHUMaHUS (PHIIOCOPCKUX HICH, TaKUX Kak:
MaTepuaIbHOE SIMHCTBO HEOPTAaHUISCKOTO W OPTAaHMYECKOTO MHPA, 00YCIOBIEHHOCTh CBOHCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOIHBIX SBICHHUM MyTEM SKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUM MEXIy HOBBIMU (PaKkTaMU U TEOPETUYECKUMHU MPEAINOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEIICHUH JKOJIOTUYECKUX TPOOJIEM, a TakKe MpodeM cOCpeKeHHS
HSHEPTreTUYECKUX PECYPCOB, CHIPhS, CO3JaHUsI HOBBIX TEXHOJIOTHI U MaTEpUaJIOB.

B muane pemieHuss 3agad BOCIHMTAHUSA, Pa3BUTHS W COIMAIU3ALMU  O0yYaromIMXcs
MPUHATBIC MPOrPaMMON IO XMMHHU IOJXOJBI K OINPEACICHUIO COJEPKaHHS W TOCTPOCHUS
npeaMeTa MpeyCMaTpUBalOT (OPMUPOBAHUE YHUBEPCATHHBIX YUCOHBIX NEHCTBUHN, MMCIOIIUX
0a30BO€ 3HAUCHHE /ISl PA3JIMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUs MPoOJIeM, IOMCKa, aHAJIU3a U
o0paboTku wuHPOpMAIUK, HEOOXOMUMBIX JJs TPUOOpPETEHHsS ONbITa MPAKTHUUYECKOH U
HCCICA0BATEILCKOMN JCITESALHOCTH, 3aHUMAIOIISH Ba)KHOE MECTO B ITI03HAHUU XUMUU.

B npakTuke npenoaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TPU  ONPEACICHUH  COJEPKATEIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHHs] MpeaMeTa HalpaBICHUEM IMEPBOCTEINIEHHOW 3HAYUMOCTHU
TPaIWLIMOHHO TpHu3HAETCS (QOPMUPOBAHHME OCHOB XUMHUYECKOW HAyKh Kak oO0jactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW NEATEIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHUPOBOW KylnbTyphl. C METOIWYECKOW TOUYKH 3pEHUS TaKOW TMOJIXO0I K
ONPENIETICHUIO LIeJIeH N3YUEHUS ITPEIMETA SBIISIETCS BIIOJIHE OIPaBJAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHMS IVIABHBIMHM LEISIMU HU3yYEHHUs NpeaMera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (GOpPMHPOBAHHME CHCTEMBl XUMHUYECKHX 3HAHMM KakK BaKHEHIIEH COCTaBISAIONMICH
€CTECTBEHHO-HAYUYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOH JIeKaT KIIIOUEBHIE MOHSITHS,
dbyHIaMeHTalbHbIe 3aKOHBI M TEOPHUH XHUMHH, OCBOEHHE S3bIKa HAaYyKH, YCBOCHHE U
MOHUMAHWE CYITHOCTH JIOCTYITHBIX OOOOIIEHUH MHPOBO33PEHYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHEH UX PA3BUTHSI M CTAHOBJICHNS,

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKHUX peakluid, HeOOXOIUMBIX NJIsl MPHOOPETEHUs YMEHUI OpUEHTUPOBATHCS B
MHpPE BEIIECTB U XUMHUECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUICCKON 1
MMOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHMA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30MacHOro
oOpareHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTHKA TeJIed W 3a7a4 W3y4YeHHs TIpeIMeTa B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMHU IIPHOPUTETAMU



B CHCTeMe cpemHero obmero obOpazoBanus. CerogHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTETIEHU OTHAETCA NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJep)KaHus OO0ydeHus,
OpUEHTUPOBAHHOW Ha TOJATOTOBKY BBITYCKHHKA OOIIEOOpa3oBaTeNbHOW OpraHu3alluy,
BIIAJICIONIETO HE HAOOpPOM 3HAHUWH, a (PYHKIIMOHAILHONW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTHBHOTO TIOJYyYCHUsI 3HAHUW M MPUMEHECHHS UX B PEAIbHOW JKU3HH IS PEIICHUS
MPAKTUYECKHX 3a7a4.

B CBA3HU C OTHUM HpI/I I/I3y‘-IeHI/II/I HpCIIMCTa «XUMHUL Z[OMI/IHI/IPYIOH_IGG 3HAYCHHUC
pUOOpETAIOT TaKKE IENIN U 3a/1a4H, KaK:

aganTanus OOydYalwImUXCs K  YCJIOBHSAM  JIMHAMHYHO  Pa3BUBAIOIIETOCS  MHPA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COpr&HH‘-IGCTBy, CaMOCTOSITeJIBHOMy HpI/IHSITI/IIO I‘p&MOTHbIX pemeHm"I B KOHKpGTHbIX
JKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHHEM;

dbopMupoBaHue Yy OOYyYarOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMIA),
NMCHOIIINX YHI/IBepCEUII)HOe 3HAYCHHUC I paBJH/I‘-IHI)IX BHUIOB ACATCIIBHOCTHU. peHIGHI/ISI HpO6JICM,
MOWCKa, aHaIM3a W 00paboTKH WHQPOPMAIH, HEOOXOAUMBIX JUISI TPUOOPETEHHS OIbITa
JIEATEILHOCTH, KOTOpas 3aHMMaeT BaAXHOE MECTO B MO3HAHMHM XHUMHH, a TaK)Ke ISl OLEHKH C
MO3UIIMHA 3KOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUYECKHUX MPOIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPELY;

pa3BI/ITI/IC IIO3HABATCIIbHBIX I/IHTepeCOB, I/IHTGJIJICKTyaJH)HI)IX 158 TBOpquKHX CHOCO6HOCTGI\/JI
0o0y4aromuxcs: CrocOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUA [0 XUMHH B
COOTBETCTBUH C )KM3HCHHBIMU TOTPEOHOCTSIMH, HUCITOJIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTUH JIUIsl TIOMCKA M aHAJIM3a YYeOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMUIECKOTO
COZIepKAHUS;

dbopMupOBaHUE U pa3BUTHE Y OOYUAIOIIUXCS ACCOIUATUBHOTO U IOTUYECKOTO MBIILICHUS,
HAOIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, HpI/I HJ'IaHI/IpOBaHI/II/I nu HpOBC}I@HI/II/I XUMHUYECKOTO BKCHGI)I/IMCHTa;

BOCIIUTaHHE Yy OOydaromuxcs yOeKIEHHOCTH B T'yMaHHCTHYECKOH HaIpaBJIEHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH THo0albHBIX  MPOOJEeM  palroHaIbHOTO
MPUPOIOTIONH30BAHUS, TIOMOJHEHUS SHEPreTHYECKHX PECYpCOB M COXpPaHEHUsS MPHUPOIHOTO
paBHOBECHs, OCO3HAHMS HEOOXOJUMOCTH OEpPEKHOTO OTHOUIEHUS K TMPUPOJIE U CBOEMY
3]10p0BI)I-O, a TaKXKe HpI/IO6peT€HI/IH OIIbITA HUCITOJIB30BaAHUA HOJ'IyLIeHHI)IX 3HaHI/Iﬁ JJIs HpI/IHSITI/IH
TPaMOTHBIX PEIICHUN B CUTYaIUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBIICHUSIMHU.

B y4ueOHOM mmane cpeaHero oOmiero oOpa3oBaHHs mpeaMeT «XuMHs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «EcTeCTBEeHHO-HAyUHbBIE TTPEIMETHI».

OO0riee 9nCIIO YacoB, OTBEACHHBIX JIJISI U3yUEHUS XUMUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmrero oopazoBanus, coctaBmusieT 68 yacos: B 11 kmacce — 34 gaca (1 yac B HeZlenio).

COIEPKAHUE
11 kaace
Teopernyeckue 0CHOBbI XMMUU

Crpoenne BemectBa. CoBpeMeHHass MOJEIb CTPOCHHMS aToMa. ODJIEKTPOHHas
KoHurypauust atoma. OcHognoe u 6030ydcOeHHble cocmoanus amomos. Knaccudukanus
XMUMHYECKUX JJIEMEHTOB (S-, P-, d-amemenThbl). OCOOCHHOCTH CTPOCHHS JHEPreTHUECKHX
ypoBHeld aToMoB d-anemeHToB. Ilepuonnyeckas cuctemMa XuMHUYecKMX dsiemeHToB J[..

MenneneeBa. @usnueckuii cmbica Ilepuoguyeckoro 3akona [[.M. Menneneesa. Ilpuunnsl u



3aKOHOMEPHOCTH M3MEHEHHS CBOICTB AJIEMEHTOB U UX COCIUMHEHHI MO MepuojiaM U rpymnmam.
DNEeKTpOHHas IPUPO/Ia XMMUUECKOH CBSI3U. DIEKTPOOTPULIATEILHOCT. BUbl XUMUUECKOH CBSI3U
(KoBaJieHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) M MEXaHHU3MBbl €€ OOpa3oBaHMs.
Kpucmannuueckue u amopgueie eewjecmea. Tunvl Kpucmaiiuieckux peuemox (amommas,
MOJeKYIAPHAs, UOHHAA, MEeMAIu4ecKds). 3a8ucumocms Qu3uuecKux colcme geuecmsea om
muna Kpucmaniuyeckou pewemxu. IIpyunHpl MHOrooOpas3us BEIIECTB.

XuMuyeckue peakuu. I'omoreHHsle U rereporeHHble peakiuu. CKOpoCTh peakiuu, ee
3aBHCHUMOCTh OT pa3JIUYHBIX (PAKTOPOB: MPHUPOJbl PEArHPYIOMIMX BEIIECTB, KOHIICHTPAIUU
pearupyromux BeHIeCTB, TEMIIEpaTyphl, IUJIOMAAN PEAKIMOHHON MOBEPXHOCTH, HaIUYUs
KaranuzaTtopa. Poib Kataau3aTopoB B MPUPO/IE U MIPOMBIIUICHHOM Mpou3BoicTBe. OOpaTUMOCTh
peakmuii. XMMHUYECKOE PaBHOBECHE M €ro CMEIICHWE IO JIEHCTBHEM pa3inyHBbIX (HaKTOpPOB
(KOHILIGHTpalMsl peareHTOB WM NPOAYKTOB pEaklvu, AaBJIEHUWE, TeMIeparypa) A CO3JaHus
ONTHUMAJIBHBIX YCIOBUI MPOTEKAHUS XUMUYECKUX MPOIECCOB. JJucnepcHule cucmemvl. Ilonamue
o xonnoudax (3oau, eenu). Mcmunuvie pacmeopwvl. Peakuuu B pacTBOpax 3JIEKTPOJUTOB.pH
pacTBOopa Kak II0Ka3aTelb KUCJIOTHOCTU cpenbl. ['maponus coseill. 3HaueHue rujposnsza B
Ouonorudyecknx OOMEHHBIX mpoleccax.OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE — PEaKIuu B
pHUPOJIe, MPOU3BOACTBEHHBIX MPOIECCaX U KU3HEACATEIbHOCTH OpPraHu3MoB. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB IJIaBHBIX M MOOOYHBIX MOATPYIIIT
(Menp, Kene30) W HEMETaUIOB: BOJIOPOJa, KUCIOPOJa, TalOT€HOB, CEphl, a3oTa, ¢ocdopa,
yraepoaa, kpemHus. Kopposust mMeTannioB: BUABI KOPPO3UHU, CIIOCOOBI 3alIUTHI METAIIOB OT
KOppO3uu.  Dnekmponuz  pacmeopog u  pacniagos. Illpumenenue  snekmponusa 6
NPOMBIULIEHHOCU.

XuMUS U )KU3Hb

Hayunbsie MeTonbl mo3HaHus B xumuu. Mcrounuku xumudeckord umHpopmaruu. [louck
uH(pOpMallMK MO Ha3BaHHIM, WACHTU(DUKATOpaM, CTPYKTYpHBIM ¢opmynaMm. MoaenupoBaHue
XUMHUYECKHX MPOLECCOB M SBICHUM, XUMUYECKUN AHAIU3 U CuHmMe3 KaK MEeTOJbl HaydHOIO
MO3HAHUSI.

Xumus u 310poBke. JlekapcTBa, GepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPATbHBIC BOJBI.
[TpoGrieMbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MpenapaTtoB. BpeaHble MPUBBHIYKU U
(bakTophl, pa3pymalmnue 310poBbe (KypeHHE, YHOTpeOJeHUEe ajKoroJis, HapKOMaHUs).
PanmonansHoe nutanue. ITuwesvie 0o6asxku. OcHobl nuwuesou Xumuu.

XuMmus B MOBCEIHEBHON XM3HU. Motolue u uuctsmue cpeacrsa. Cpedcmea 60pbbbl ¢
ObLIMOBLIMU  HACEKOMBIMU: peneiienmsl, uHcekmuyuosl. CpencTBa JUYHOM TUTHEHBl U
kocMmeTHku. [IpaBuna 6e3omacHoi pabOThl ¢ €IKUMHU, TOPIOYUMH M TOKCHYHBIMU BEIIECTBAMHU,

cpencTBaMu OBITOBON XMMHH.



XUMHS U CENbCKOE XO3SHCTBO. MUHEpalbHBIE W OopraHudeckue ymaoopeHus. Cpenacrta
3aILUTHl PACTCHUM.

Xumuss U dHepretuka. IlpupoaHble HMCTOYHMKM  yriieBogoponoB. Ilpuponssiii u
NOMYyTHBIH HEe(TAHOHN Tra3bl, UX COCTaB M Hcmoib3oBaHue. CoctaB HePTU U ee mepepadoTKa.
Hedrenpoaykrel. OxraHoBoe uunciao OeHzuHa. OXpaHa OKpyXKalomeW Ccpenbl Ipu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HEDTENPOMYKTOB. AJIbTEpHATHBHBIE HCTOUYHUKHU
SHEPIHUH.

Xumusa B crpoutenbctBe. llement. beron.llogbop onTUManmbHBIX CTPOUTEIBHBIX
MaTepHalioB B IPAKTUYECKOH JESITEIbHOCTH YEIOBEKA.

XUMHS U 3KOJIOTUS. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOUIEH Cpebl U €ro MOCAeACTBHSL.
Oxpana rugpocdepsl, ToYBbI, aTMOChepsl, GIOPHI U GayHbI OT XUMUYECKOTO 3arPsi3HCHUS.

THIbI pacYeTHHIX 32/12Y:

Pacuetsl MmaccoBoil 1011 (Macchl) XHMUYECKOTO COSIMHEHUSI B CMECH.

Pacuersl Macchl (0ObeMa, KOIMYECTBA BELIECTBA) MPOJIYKTOB PEAaKLMM, €CIH OJHO W3
BELIECTB JJaHO B U30bITKE (MMEET IPUMECH).

Pacuetsl MaccoBoil minM 0OBEMHOW JOJM BBIXOJA MPOAYKTA PEAKIUU OT TEOPETUYECKU
BO3MOKHOTO.

Pacuers! TernnoBoro ¢ dexra peakuu.

Pacuetsl 00bEMHBIX OTHOLIEHHUH ra30B IPU XUMHUYECKUX PEaKLIUsX.

Pacuersl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOJYKTA PEAKIUH, €CIU OIHO M3
BELIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOU JI0JIEM pAaCTBOPEHHOT'O BEILIECTBA.

IIpumepHbIe TeMBbI IPAKTHYECKUX PA00T (Ha BLIOOP yuuTeIsA):

Pemenue skcriepuMEHTAIBHBIX 3aj]ad Ha paclio3HaBaHUE OPraHUYECKUX BEIIECTB.

Wnentudukanus HeOpraHn4ecKux CoeTMHEHUH.

[Tonmyyenue, cobupanue 1 pacrio3HaBaHHE I'a30B.

Pemenue skcriepuMeHTaNbHBIX 337124 10 TeMe «MeTaib».

Pemenue skcriepuMeHTaIbHBIX 3aa4 1o Teme «Hemeramnsi».

Pemenne skcnepruMeHTanbHBIX 3a1a4 10 TeMe «['eHeTnueckas CBS3b MEXAY KilaccaMu
HEOPraHUYECKUX COEANHEHUI».

YcTpaneHue BpeMEHHOM JKeCTKOCTH BOJIbI.

KauecTBeHHbBIE peaKIMi Ha HEOPraHUYECKHE BEIIECTBA U HOHBI.

HccnegoBanue BIUSHUS PAa3JIMIHBIX (baKTOpOB Ha CKOPOCTb XUMHUYECKOH pCaKmuu.

Teopeanecm[e OCHOBBI XMMHH



XuMudeckui dmeMeHT. AToM. Smpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- anmemeHThl. OCOOCHHOCTH
pacmpesesieHusi SJIEKTPOHOB M0 OpPOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETBIPEX MEPUOJIOB.
DOnekTpoHHask KOHGUTypalusi aTOMOB.

[lepuonnueckuit 3akoH u Ilepmoamnueckas cucrema xumudeckux sseMeHtoB JI. .
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBbl XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOM TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB
10 TPYIIaM U IepruoaaM. 3JHauYe€HUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBsI3W (KOBaJICHTHAsI
HEMOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJimyeckas). MexaHu3mbl oOpa30BaHUsI KOBAJIEHTHOU
XHMHUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DIIEKTPOOTpULIATENBbHOCT. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTHOHBI U @aHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUIMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEeIETKH.

[lonsiTue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOpbL. MaccoBast 101
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHM4eckux coeJauHeHud. HoMeHkarypa HEOpPraHWYeCKUX
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX pEaKIUii B HEOPTaHWYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPTUU MPU XUMHUUECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (akTopoB. OOpaTUMble peakivu.
Xumndeckoe paBHOBecue. (DakTOpbl, BIUSIOMIUE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnekTponuTnueckas aucconuanus. CunbHble U crnadble 3MeKTponuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IEJTOYHAS.

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YUYEHUsI BEIIECTB M WX MPEBPAIIEHUN: JEMOHCTpPAIIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MeHneneeBa», u3ydeHue
MoJielle KPUCTAJUIMUECKUX pemeEToK, HaOMI0AeHHe | ONUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKeHHE NEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTalU3aropa,
OTpeieJIeHuEe Cpelbl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATHLHOTO MHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBElIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKIINM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMHUUYECKHUX PEAKIIUMA, B TOM YUCJIE TEPMOXHUMHUYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHATHUSL «MAcCOBasi J0JIsl BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxxenne HemerauioB B Ilepuogumyeckoil cucreMe XMMHYECKUX
anemeHnToB JI. M. MennaeneeBa M OCOOEHHOCTH CTpoeHHs aTomoB. Du3nueckue CBOWMCTBA
HEMETAIIOB. AJTOTPOMHS HEMETAIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XVMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, docdopa,
yriaepojaa U KpeMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpruMeHeHne BaKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.



Mertannel. [lonoxenne metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsIIl HANPSIKCHUN
METaJIJI0B.

XWMHYECKHUE CBOWMCTBA BAXKHEHUIIMX METAUIOB (HATPWH, KaJWi, KajbIlMHd, MAarHuw,
ATIOMUHHM, LIUHK, XPOM, JKEJ1€30, MEJIb) U UX COCIMHECHUM.

O6ume cocoObl MoMyYeHHsI MeTaJUI0B. [IpuMeHeHne MeTasIoB B OBITY M TEXHHUKE.

OKCIEpUMEHTANIbHBIE METOJbl H3YYEHHUS BEIIECTB M WX MPEBpallCHUN: H3yYCHHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIICHHE 3KCIEePUMEHTATbHBIX
3ama4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIMOHHBIX ¥ JIA0OPAaTOPHBIX  OIBITOB
(B3auMOJIeCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMM KHUCJIOT M IIEJIO4Yed, KauyeCTBEHHBIE
peakIuy Ha KaTHOHBI METAJIOB).

PacuérHrble 3amaumn.

Pacuérel maccel BemecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIUM BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponps xuMuu B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKON U MUIEBON 0€30MacHOCTH,
pa3BuTUU MeAUIUHBL. [loHSATHE O Hay4yHBIX METOJaxX IIO3HAHUS BEHIECTB M XHUMHUYECKUX
pEeaKIuu.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO MOJYyYEHUs
Ba)KHEHUIIINX BEIICCTB.

UenoBek B MHpE BEUIECTB M MAaTEPHATOB: BAXKHEHIINE CTPOUTEIbHBICE MaTEpHAbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIC yI0OpEHUS.

XuMHST U 3]I0POBhE YEJIOBEKA: TMpaBWJIa HUCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuia 6€30MacHOT0 MCIOIB30BaHMS PEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpenMeTHbIE CBS3H.

Peanuzarus MeXIpeIMETHBIX CBSA3EH MPU M3y4eHUH OOIIeH M HEOPraHMYEeCKOH XUMUU B
11 xnacce ocyuiecTBiIsSeTCs 4epe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHMH,
TaK W TMOHSTHH, SBISIIONIUXCS CUCTEMHBIMH JJIsI OT/ACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSITHS: HAy4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJm3, CUHTE3,  Kiaccu(ukanus,  MNEePUOJUYHOCTh,  HAOIIOJIEHHWE,  DKCIIEPUMEHT,
MOJICIUPOBAaHNE, U3MEPEHHUE, SIBIICHHE.

®du3nka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, (PU3HUECCKUE BETUYHHBI U €JMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHEpabl, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOMAeMBbIE, TOTLIUBO, PECYPCHI.

TexHomnorus: XAMHYECKast MIPOMBIIIICHHOCTb, METaJUTypTHs, MIPOU3BOICTBO
CTPOUTEIBHBIX MaTepuasos, CEITBCKOXO3SHUCTBEHHOE MIPOU3BOICTBO, MTHTIEeBast
MPOMBINIICHHOCT, (papMarieBTU4eCKasi MPOMBIIIIEHHOCTh, TPOU3BOJACTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepUasoB, AJIEKTPOHHAS MPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATBI

B pesyabraTe n3yuenus y4eOHOro npeaMera «XuMHsD> Ha YPOBHe CpeJHero oomero
o0pa3oBaHuUs:
BbinyckHuK Ha 0230BOM yPOBHE HAYYMTCS:

pacKphIBaTh Ha MpUMeEpax poJib XUMHHM B (POPMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTHUHBI
MUpA U B IPAKTUYECKOH €ATEIbHOCTU YEJIOBEKA;

JI€MOHCTPUPOBATh Ha IpUMepax B3aMMOCBI3b MEXAY XUMHUEH M IPYrMMHU €CTECTBEHHBIMU
HayKaMH;

pacKphIBaTh Ha MIPUMEPAX MOJ0XKEHUS TEOPUN XUMHUUEcKoro ctpoerus A.M. byrieposa;

noHuMath usndeckuii cmpicn [lepuonuueckoro 3axona /.M. MenzieneeBa u Ha €ro OCHOBE
OOBSCHATh 3aBUCUMOCTb CBOMCTB XMMUYECKHX 3JEMEHTOB UM OOpa30BaHHBIX UMM BEIIECTB OT
JIEKTPOHHOI'O CTPOEHUS aTOMOB;

OOBSICHATh NPUYUHBl MHOT00Opa3usi BELIECTB HAa OCHOBE OOLIMX IPEACTAaBICHUH 00 HX
COCTaBE€ U CTPOCHUH;

OPUMEHATh MpaBWJla CHUCTEMaTHMYECKOW MEXIyHapOAHON HOMEHKIATypbl Kak CpeicTBa
pa3Iu4eHus U UACHTU(UKALIMY BELIECTB 110 UX COCTABY U CTPOEHUIO;

COCTaBJIATh MOJIEKYJSIPHbIE W CTPYKTypHble (OpMyJbl OpraHMYECKMX BEIIECTB Kak
HOocuTene WH(pOpMalUu O CTPOCHUU BEIECTBA, €ro CBOMCTBAX M NPUHAUIEKHOCTU K
OIpeIelIEeHHOMY KJIacCy COeAMHEHUI];

XapaKTepu30BaTh OPraHMYEeCKUE BELIECTBA [0 COCTaBy, CTPOCHHUIO U  CBOMCTBaM,
yCTaHaBJIMBATh IPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY JTaHHBIMU XapaKTEPUCTUKAMU BEILLECTBA;

OPUBOJIUTH HNPUMEPHl XHMUYECKHX PpEaKLMH, pacKpbIBAIOIIUX XapaKTEpHbIE CBOMCTBA
TUIMYHBIX MPEICTaBUTENECH KIACCOB OPraHUYECKUX BELIECTB C IEJBI0 UX HIACHTU(UKALMHU U
00BsicHEeHUs 00J1aCTH IPUMEHEHUS;

IPOTHO3UPOBATh BO3MOXKHOCTb IPOTEKAHUS XMMMUYECKMX peaklUil Ha OCHOBE 3HAHHUH O
TUIIAX XUMUYECKOHN CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKLMOHHON CIIOCOOHOCTH;

WCIIOJIb30BaTh 3HAHHA O COCTaBe, CTPOEHMM M XUMHUYECKHMX CBOMCTBaxX BEILECTB IS
0€30MacHOro NPUMEHEHUS B IPAKTUUECKOH 1eATENbHOCTH;

IPUBOANUTE MPHUMEPHI MPAKTUYECKOIO MHCIOJIb30BAHUS TNMPOAYKTOB MepepaboTku HedpTu u
IPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN (MOJMATHIIEHA, CHHTETUYECKOTO
KayuyKa, alleTaTHOr'0 BOJIOKHA);

MPOBOAMTH OMBITHl IO PACMO3HABAHUIO OPraHUYECKUX BEILIECTB: IJIMIIEPUHA, YKCYCHOM
KHCJIOTBI, HEMIPEENIbHBIX KUPOB, TIIIOKO3bI, KpaxMaia, OeJIKOB — B COCTAaBE MUIIEBBIX MPOIYKTOB
U KOCMETUYECKUX CPE/ICTB;

BJIAJ€Th MpaBUJIAMU M IpUeMaMH Oe30macHOi paboThl ¢ XMMHYECKMMH BELIECTBAMHU U
1a00paTOPHBIM 000PYIOBaHHUEM;

YCTaHABJIMBATh 3aBUCHMOCTb CKOPOCTH XMMMYECKON pPEaKIMH M CMEIIEHHS] XUMHUYECKOIO
paBHOBECHsSI OT pa3IMYHBIX (AKTOPOB C ILENbI0 OMNpPENEICHHUs] ONTUMAJIbHBIX YCJIOBUMN
IIPOTEKAHNS XMMHUYECKUX MPOLIECCOB;

MPUBOJIUTH MPUMEPHI THIPOJIHN3a COJEH B TOBCEAHEBHON KU3HU UETIOBEKa;

OPUBOJIUTh  IPUMEPHl  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKUUM B NPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAEATEIIbHOCTH OPTaHU3MOB;

NPUBOINUTH TPUMEPHl XUMHUYECKUX PEAKIMHA, PACKPBIBAIOIIMX OOIINE XMMUYECKHUE CBOWCTBA
IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIIOB;

IPOBOJUTH PAacUeThl HA HaX0X/IEHHE MOJIEKYISIPHOU (OpMYIIBl YIIIEBOIOPOJIA MO MPOTyKTaM
CrOpaHHUsI U TI0 €r0 OTHOCUTENIBHOMN MJIOTHOCTH U MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIALINX B €T0
COCTaB;

BJIQJIETh MpaBUjaMH O€30MAaCHOTO OOpalleHus C €AKUMH, TOPIOYMMH U TOKCHYHBIMU
BEIIECTBAMHM, CPEACTBAMU OBITOBOW XMMUHU;

OCYILIECTBJIATh IMOMCK XUMHMUYECKOW HMHMOpPMALMU [0 Ha3BaHUAM, HJIEHTU(UKATOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;



KPUTUYECKH OLIEHUBATh M MHTEPIPETHPOBATH XMMUUYECKYIO HH(OpMAINIO, CoepKaIylocs B
COOOILIEHUSAX CPENCTB MaccoBod uH(popManuu, pecypcax HHTepHeTa, Hay4YHO-TOMYISIPHBIX
CTaThsX C TOYKU 3PEHHSI €CTECTBEHHO-HAYUYHOW KOPPEKTHOCTHU B IIEJISX BBISABICHUS OMIMOOYHBIX
CyKaeHui u popMupoBaHHs COOCTBEHHON MO3UIINH;

NPEICTaBIATh MYTH pEIICHUS TII00AJbHBIX MNpoOJIeM, CTOSIIMX Mepe]] YelIOBEUECTBOM:
9KOJIOTHYECKUX, SHEPTeTUUECKHX, ChIPhEBBIX, U POJIb XUMHUU B PELICHUH 3TUX MPOOIIEM.

BhInyckHUK Ha 6a30BOM YPOBHE MOJIYYHT BO3MOKHOCTb HAYUUTHCS:

UNLIIOCMPUPOBAb HA NPUMEPAX CMAHOBIEHUE U I80TIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU
HA PA3IUYHBIX UCOPUYECKUX SMANAX ee pa3eumusi;

UCNONB308AMb  MEeMOObl HAYYHO2O HNO3HAHUSA NPU  BbINOJHEHUU NPOEKMo8 U YueOHO-
UCCNe008aMeNbCKUX 3a0ad N0 U3VHEHUI) CBOUCMS, CHOCODO08 NONYYeHUs U pPACNO3HABAHUS
Op2AHUYECKUX 6eUjeCm8;

00BACHAMb NPUPOOY U CROCOOBI 0OPAZ08AHUS XUMUYECKOU C853U. KOBANEHMHOU (NOIAPHOL,
HENoNAPHO), UOHHOU, MemAalIu4ecKol, B000POOHOU — C Yelbl0 ONpeoeneHuUss XUMUYECKOU
AKMUBHOCU BEUECME;

YCMAHABIUBAMb  2EHEMUUECKYI0 CBA3b MeNCOy KIACCAMU OpeaHUYecKux eeujecme 0.
000CHOBAHUSL NPUHYUNUATLHOU 803MOICHOCMU NOTYYEHUSI OP2AHULECKUX COCOUHEHUL 3A0AHHO20
COCMasa u CmpoeHus;

VCMAHABIUBAMb 63AUMOCEA3U MedCOy pakmamu u meopuell, NPUYUHOU U CledCmeuem npu
auanuse npoOIeMHbIX cumyayuil U 0O0CHOBAHUYU NPUHUMAEMbBIX PeUleHULl HA OCHO8E XUMUYECKUX
3HAHUIL.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI I10 XMUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIETI'O OBPA30OBAHUA (®OII)

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOyYaroIIMMUCS
porpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM uis pa3pa0OOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHETo 00IIero 00pa30BaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIA MOIXO/I.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ysbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero ooOpa3oBaHus
BbIJIETICHBI CJIETYIOIINE COCTABIISIOLINE!

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYMe MOTUBAIMH K 00yUEHHIO;

L[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHHM JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA Oa30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaroIMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYUIMMH LEJIOCTHOM CHCTEME XHMMHUYECKOTO
obOpa3zoBaHus;

HaJIMYue MPaBOCO3HAHUS DKOJOTUYECKOW KYyJIbTYpbl W CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTb KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaTBl OCBOEHUS IpeaMeTa «XHMHS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,



COLIMOKYJITYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TPpaXXTAHCKOTO O0IIecTBa, MPUHATBIMA B OOIIECTBE HOPMAMH M TIPAaBUJIAMH TOBEACHHS,
CIOCOOCTBYIONTUMH TPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00Y4arOIINXCSl.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OMbITAa TIO3HABATEIILHOM M TPAKTHUYECKOW JIEATEIBHOCTH OOYy4aloNMXCcs [0 peau3alud
IIPUHATLIX B O6H.[€CTB€ HeHHOCTefI, B TOM YHUCJIC B 4aCTHU:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

OCO3HaHHUA 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY W MPABOMOPSIKY;

MNpEaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBWIaX MCEKINYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
PCIICHHUN y‘IC6HI>IX M ITO3HABATCJIbHBIX 3a7a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHMS .

OCHHOCTHOI'O OTHOLICHHUA K HCTOPUYCCKOMY M HAYYHOMY HACICAWUIO OTEUYECTBEHHOU
XVAMMUU,;

YBa)XEHUSI K MPOIIECCYy TBOPUECTBA B 00JACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIKEHHUS HAYyKU €CTh PE3yNbTaT JJIUTENbHBIX HAONIOJCHUH,
KPOMOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOSAHHOI'O TpyAda y‘IéHI)IX N MMPAKTUKOB,

WHTEpeCca M TI03HABATCILHBIX MOTHBOB B TIOJIYUCHHH H TOCICAYIOIIEM aHAU3e
nH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHMA,

CIIOCOOHOCTH OICHUMBATh CUTyalluHh, CBA3aHHBIC C XHUMHUUYCCKHMHU ABJIICHUAMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC U IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C HOSHHI/IfI
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUC HOCJ'IGI[CTBI/Iﬁ OTUX IMOCTYIIKOB,

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS [IEHHOCTEH 3J0pOBOTO M 0e€30MacHOro oOpasza >KW3HHU, HEO0OXOJUMOCTH
OTBECTCTBCHHOT'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMY N IICUXUYCCKOMY 310POBBIO;

coOroIeHHsT MpaBmI 0€30MacHOTO OOpaIieHusl C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYIOBOU NI TEIHHOCTH;

MOHMMAHUS [IEHHOCTH TPaBWJI WHAWBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJACTBUI M HENPHUATHS BPEIHBIX NPHUBBIYEK (YMOTpeOJIEHUS alIKOTOJIf,
HApKOTHUKOB, KYPEHUS);

5) Tpy10BOr0 BOCHIUTAHUSA:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIICIOBATEIILCKOW  JISATSIIBHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAAX JACSITCIHLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIIEHUU MPAKTUYECKHX 3a/a4 COLUATbHOU
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHUIO MpodeccHil pa3iIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUII 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla ¥ pe3yibTataM TPYAOBOil 1eATeIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHIMBUIYaTbHOM TpaeKTOpUHM OOpa3oBaHMs,
Oynymieit mpodeccun U peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTPpeOHOCTEH 00IIIeCcTBa,

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11€JIeCO00Pa3HOro OTHOIICHHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHWMAHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKHUX MPOOIeM, BIHSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHOU CpEbL;

OCO3HaHHS HEOOXOJMMOCTH HCIIONIb30BAHUS JOCTUKEHUM XUMHH IS PELISHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTHUBHOTO HENPUSITHUS JEUCTBHUM, MPUHOCIIIMX BPEd OKPYKaIOIIEeH MPUPOIHOHN cpeje,
YMEHHsI MPOTHO3UPOBATHh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JIEMCTBUM U IPEAOTBPALLATh UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJIOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMoPoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHU;

NMOHMMAHUA CHEIU(PUKA XMMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
palMOHATIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3/IAHUU IIEJIOCTHOTO MIPEICTABIICHUS 00 OKPY KaIoIIeM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH JJS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOM 0a3bl MaTepuaibHOU
KYJIbTYpbI, PEIIEHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, NHUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PAa3BUTHU MEIUIIMHBI,
o0ecreyeHny yCIOBU yCIEUTHOTO TPyAa U SKOJIOTHYECKH KOMGOPTHOM KM3HU KaKJOTO 4ieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB IO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BATh MOMy4yaeMble 3HAHUS IS
aHanM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIET0 MHUpPa M MPOUCXOISMIHUX B HEM H3MEHEHHUH,
yMEHUS JiefaTh 00OCHOBAHHBIE 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JaHHBIX
C TIEJBIO TTOTYYSHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCTOIh30BaTh XUMUYECKUE 3HAHUS [Tl pEUIeHHs TIpobiieM
B PEAIbHBIX KU3HEHHBIX CUTYalIUSIX;

WHTEpeca K MMO3HAHUIO M MCCIICIOBATEIHCKOM JACATEIHHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPhIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTAMU;

WHTEpecCa K OCOOCHHOCTAM Tpyla B pPa3IuYHBIX cdepax mpodeccuoHaabHOM
JIeSATeTLHOCTH.

METANPEAMETHBLIE PE3YJIbTATHI

MeTanpeMeTHbIE Pe3yNIbTaThl OCBOCHHS yd4eOHOro mpeaMeTa «XHMHS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:



3HaYMMble Ul (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIUXCA MEXAUCIHUILIMHAPHBIE
(MexmpenMeTHbIE) 00LIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crnienru UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEprus, sBJIEHUE, MpoLecc, CUCTeMa, HAayyHbId (akT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKEe, HAOII0IEHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

YHUBEpCaJbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTelIbHBbIE,  KOMMYHHKATHUBHBIC,
peryisaTuBHbBIE), oOecneunBaonie (GOpMUpOBaHHE (PYHKIMOHAIBHOM T'PAaMOTHOCTH U
COLMAJIBHOW KOMIETEHIIMH 00y4aroInuXcs;

CHOCOOHOCTh  OOY4YarolUXCsS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOM U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmMeTHble pe3ysbTaThl OTPA)KalOT OBJIAJEHUE YHUBEPCAIbHBIMU Y4EOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETrYJIATUBHBIMU JE€HCTBUSIMU.

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMMU:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSTENIbHO (POPMYJIUPOBaTh M aKTYaJlM3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNaTh LEIN JAEATEIbHOCTH, 3ajaBas IapamMeTpbl U KPUTEPUM MX JOCTHKEHHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh IMPU OCBOCHUM 3HAHUU NPUEMBI JOIMYECKOIO MBIIUICHUS — BBIACIATH
XapakTepHble MpPHU3HAKKM MOHATHUM M yCTaHAaBIMBaThb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MOHITHS JIs1 OOBSICHEHHSI OT/ICIBHBIX (PaKTOB U SIBICHUI;,

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBS3U MEXKY NU3Yy4acMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTUBHBIC, NEAyKTHBHbBIE, I10 AHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATH B IIPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIeNU, TPe0Opa30BbIBATh MOAETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
Xumuueckass (GopMylsia, ypaBHEHHE XHMHMUYECKOM peakuud — Tpu pelIeHud Y4eOHBIX
MO3HABATEJIbHBIX U NMPAKTUYECKUX 33734, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIE IMPEICTaBICHUS
JUISL BBISIBIIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBIX BEIIECTB U XUMUYECKHUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaATENbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAaMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHII;

dbopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOpMyTUPOBAHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS M TPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IMpOIiecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MPOJIETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeI0BaTeNIbCKOM M IPOEKTHOM JAesITeTbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATbCSI B  pa3IM4YHBIX HCTOYHMKAX HHPOpMaLUU (HAYy4HO-TIOMYJIsIpHAs
JUTEpaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouHble TmocoOus, pecypcsl HMHTepHera),



aHAM3UpPOBaTh MH(OPMAIMIO PA3IUMYHBIX BUAOB U (OpPM MpPENCTABICHUS, KPUTHUECKU
OLIGHUBATh €€ IOCTOBEPHOCTh M HEITPOTHBOPEUHBOCTH;

dopMynupoBaTh 3ampoChl M MPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
uHpopMaLuu, He0OXOAUMOM [T BBINOJIHEHUS Y4€OHbIX 3aJa4 ONPeIeIEHHOIO THUIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpMY NIpeAcTaBieHuss HHPopMaUu (CXEMBI,
rpaduKH, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMUYECKOH
uHpopMaLuel: MPUMEHSATh MEXIpeIMEeTHbIe ((QU3MUECKHe W MaTeMaTW4ecKhe) 3HAaKH U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIATHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOil TEMBI B XOJ/I€ AUAJIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (OPMYIHMPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIFHO  BBITIOJTHEHUS
IpEeUI0KEHHOH 3a/1a4H;

BBICTYIIAaTh C IpPE3CHTAled pe3yJbTaTOB MO3HABATEIBHOM AEATEIbHOCTH, HMOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHHH XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluy y4eOHOro mnpoekta U (OpMyJIHpPOBATh BBIBOJBI IO pE3yibTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUN TyTEM COTIaCOBaHMs MO3ULMIA B X0/1€ 00CYXIeHUs U 00MEHa MHEHUSIMU.

OsJiajieHNe YHUBEPCAIBLHBIMH PeryJissTUHBHBIMH el CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO NESTEIHHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/ularaeMblii alropuT™M JIeHCTBUH NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOIyYeHHUs! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a |
CaMOOLIEHKHU.

IHPEIMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XHUMHs)
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XWMHUYECKOW COCTaBIISIONMICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XHWMHUU B TO3HAHWUU SIBICHUU TPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI W KYJAbTYPBhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
peHIeHI/ISI HpaKTI/IquKI/IX 3aJa4d U DKOJIOTUYCCKH 06OCHOBaHHOFO OTHOIICHUSA K CBOGMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATaroIINe
MOHATHUS (XMMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIC OPOUTAIN ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIILHOCTh, CTEINEHb
OKUCJICHUs, XHUMHYECKasA CBA3b (KOBaJ'IeHTHaSI, HOHHas, MCETalliInuyecKasd, BO}IOpO,HHaSI),
KpUCTAJUIMYECKasi  peléTKka, TUIBl XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHL,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKOW  peakIuy, XHWMHYECKO€ paBHOBECHE); TEOPUM M  3aKOHBI  (Teopusi
SJIEKTPOJUTUYECKON Auccolmanuu, mnepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH



COXPAHEHHsI MAacChl BELIECTB, 3aKOH COXPAHEHMS W NPEBPALIEHUS SHEPrUU MPU XUMHUUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM SI3bIK XMMHMH, MHUPOBO33PEHUECKHE 3HAHUSA,
JeKallMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BaAHUU
BaXHEHMIIIMX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTepHbIC MPU3HAKHU MOHITUHN, YCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKCAHUM HEOPraHMYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dopMyn BemeCcTB M ypaBHEHHMH XHWMHUYECKHUX pPEaKUUH, CHUCTEMAaTHYECKyI0 HOMEHKIATYypy
(IUPAC) u TpuBHaibHbIE Ha3BaHUS OTACJIbHBIX HEOPraHWYECKHX BeEIIeCTB (yrapHbli Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTb, HErauméHas W3BECTh, IUThEBAs COAA, MUPUT U
Jpyrue);

c(OpMUPOBAHHOCTh YMEHUI ONpPEAEIATh BaJIEHTHOCTh U CTEIIEHb OKUCIIEHUS XUMHUYECKUX
AJIEMEHTOB B COEJMHEHUX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAas!, HIOHHA,
MeTaJlJINYecKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKON PEIIETKU KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMUecKas), XapakKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHUI;

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe CoeIuHEeHUN (POCThie BEIIecTBa — METAJUIbI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUDI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX ieMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MeHeneeBa, HMCHONB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKHMX D3JIEMEHTOB M HUX
COEIMHEHUH 10 nepuoaam u rpynnam Ileprogudeckoi cucreMbl XMMHUYECKUX 31eMeHToB [I. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TEHETHUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBIK YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyrouiux BEIIECTB, TEMIOBOMY J(PQEKTy peaxiuH,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaklUUi pa3uYHbIX THUIIOB, IOJHBIE
U COKpallEHHBbIE YpaBHEHUS peakliii MOHHOIO OOMEHa, YUMTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peaKuy UAYT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAcHO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTaHOBHUTEIBHBIX
peakIuii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(hOpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyuHbIX (DAKTOPOB; XapakTep CMEHICHHs XWMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);



c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOILIECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpMUPOBAHHOCTh
npeicTaBiIeHuid 00 OOIMX HAYyYHBIX MPUHIMIIAX U HKOJOTHYECKUX MPOOIeMax XUMHYECKOTO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JIOJsl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHWH Ta30B IPU XHUMHUYECKHX
peaKIMax, Macchl BElIecTBAa WM 00BEMA Tra3oB MO W3BECTHOMY KOJIIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOLIUX B PEAKIUH BEILIECTB, TEIJIOBOro 3(deKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia MOJb30BAHUS XUMUYECKOW TIOCYION U
71a00paTOpHBIM 000PYIOBAHHEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN JKCHEPUMEHT
(paznoxeHue mepoKcHaa BOJOPOAA B NPUCYTCTBUM KaTalau3aTopa, OIPENEICHHUE CPEbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHYECKOW pEaKIuH, peaklud HOHHOrO OOMEHa, KaueCTBEHHbIC peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PEIICHHE SKCIEPUMEHTAIbHBIX
3agay no temaM «Meramwie» U «Hemeramibsl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELECTBAMH U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3ynbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHeT u
APYTHX);

c(OPMHPOBAHHOCTh YMEHMH COOMIOJAaTh MpaBWJIa SKOJOTMYECKH Ie1ecO00pa3HOro
MOBEIEHNA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIIX COXPAHEHUS CBOETO 370pPOBbS U
OKpYy’Karolled MPHUPOIHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MBbI
OTpe/IeNIEHHBIX BEIeCTB, MOHUMas cMblca mokasatens [11K, moscHsITh Ha mpuMepax crnocoObl
YMEHBILIEHUS U PEJOTBPAIIECHNS UX BPEJHOTO BO3IEHCTBUS HA OPTaHU3M YEIIOBEKA;

JUisi 00y4aroluXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbS: YMEHHME IPUMEHSATH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUUECKHX SBJICHUI;

JUIs  CcleNbIX M cAa0oBUIAMMX OOy4arollUXCs: YMEHHE MCIOJb30BaTh penbedHo-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

11 kaace

KoanuyecTBo 4yacoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne | HaumeHOBaHue pa3/iesioB U TeM Beero |Konrp. |TIpakr. o0pa3oBaTejibHbIE PeCypPChl
TpOrpamMmeI padoTbl [padoThbI
1. | Teoperuueckue OCHOBbI XMMHH. 31 2 4 |https://resh.edu.ru/subject/29/11/
bu6nmoreka [IOK
https://m/edsoo.ru
2. | XuMHUf ¥ )KU3Hb. 4 1 1  |https://resh.edu.ru/subject/29/11/
bu6nuoreka [IOK
https://m/edsoo.ru
Hroro 35 3 5

yacoB



https://resh.edu.ru/subject/29/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/29/11/
https://m/edsoo.ru

ITOYPOYHOE IIJTIAHUPOBAHUE

11 knace

Ne HaumeHoBaHue Conep:kanue KoJsmn4yecTBO 4acoB | JJIeKTPOHHbIE

pa3aeiioB U TeM (uudposBbie)

IL.n. | pporpammel Bcero | K.p. | IIp.p. | o6pazoBareinubie

pecypcbl
Teoperuueckue ocHOBbI xXuMMH (31 yac)

1. | OcHOBHBbIE IOHATHS U Crpoenue BemiectBa. CoBpeMEHHasi MOJIEb CTPOEHUS aTOMa. 1 https://resh.edu.ru/su
3aKOHBI XUMHH. ATOM, bject/29/11/
XUMHYECKUH AJIEMEHT. XuMHYecKHnH 311eMeHT. AToM. JInpo atoMa, U30TONEL.

M30TOIILL bubmuorexa [JOK
Hucmpyxmaic no TB. https://m/edsoo.ru

2. | [lepuognueckuii 3akon | [lepuoamueckas cuctema xumudeckux anementoB [[.1. Mennaeneena. 1 https://resh.edu.ru/su
u IICXD ®usnueckuit cMbica Ilepuoguueckoro 3axona 1.1. Menneneena. bject/29/11/
JA.1.Menneneesa. OnekTpoHHas KoHurypauus aroma. Kiaccupukanys XuMu4ecKux
Pacnipenencuue 3JIEMEHTOB (S-, P-, d-271eMeHThI). bu6morexa [HOK
NEKTPOHOB B aToMax | OCOOEHHOCTH CTPOEHHUS YHEPreTHUECKHX yPOBHEH aToMoB d- https://m/edsoo.ru
AJIEMEHTOB MaJIbIX AJIEMEHTOB.

MEPHOJIOB.
OcHosHoe u 8030yHcOeHHble COCMOSHUSL AMOMO8.

3. | Pacnpenenenne 1 https://resh.edu.ru/su
3JIEKTPOHOB B aTOMax DIeKTpoHHAas 00010YKa. JHEPreTUYECKUEe YPOBHU, TOAYPOBHH. bject/29/11/
3JIEMEHTOB GOJTBIINX ATOMHEIE OpOHUTANIH, S-, P-, d- deMenTE. OCOOEHHOCTH paclpeneIEHUs
IIepPHO/IOB. HJIEKTPOHOB 10 OPOUTAJISAM B aTOMaX DJIEMEHTOB IIEPBBIX YETBIPEX bubmoreka [IOK

https://m/edsoo.ru
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[Tonoxxenue BoxopoJa,

JIAHTAHOU OB H
aKTUHOM OB B
ITepuoanueckoit
TadmIIe

J.1.Menneneena.
BanenTHocTs u
BaJICHTHLIE
BO3MOKHOCTH aTOMOB.

IIEPHOJIOB. DICKTPOHHAS KOH(bI/Il"VDaHI/IH aTOMOB.

neMmoHcTpaums tadbaun «[lepuoanyeckas CUCTEMA XUMAYECKUX
yemeHToB JI. U. MenneneeBa»

https://resh.edu.ru/su
bject/29/11/

bu6mmoreka [IOK
https://m/edsoo.ru

[Tepnonuueckoe
N3MEHEHHE CBONCTB
aTOMOB XHUMHYECKHX
3JIEMEHTOB, MPOCTHIX U
CJIOJKHBIX BEIIECTB.

[TpyunHBEI 1 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 2JIEMEHTOB U UX
COECIMHEHUH 110 NIEPUOIAM U I'PYIIIIAM.

ITepunogmuecknii 3akoH M Ilepmoamueckas CHCTEMa XHMHYECKUX
snemenToB JI. M. MengeneeBa. CBs3b IEPUOAMYSCKOIO 3aKOHA U
Ileproanyeckoi cucTeMbl XMMHYecKHX 3aemMeHToB JI. M. Menneineena ¢
COBPEMEHHOM TEOpPHUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHECHUS
CBOMCTB XMMHYECKHUX DJIEMEHTOB M 00pa3syeMBIX MMM MPOCTBIX H
CJIO)KHBIX _ BEIIECTB MO  TIpynmmaM MW IepuojaM.  3HadeHue

OCPpUOANYCCKOIO 3aKOHA B PA3BUTHH HAYKH.

https://resh.edu.ru/su
bject/29/11/

bu6mmoreka [IOK
https://m/edsoo.ru

XuMHUecKas CBSI3b.
OCHOBHEIC
XapaKTEPUCTUKHU
XUMHYECKOU CBSI3H.
IIpocTpaHcTBEHHOE
CTPOEHUE MOJIEKYJIL.

DIIEKTPOHHAs IPUPOJA XUMUUECKOUN CBSA3H. DIEKTPOOTPULIATEIBHOCTb.
Buapl xumuyeckol cBs3M (KOBaJICHTHAs, HOHHAS, METaJUTHYeCKasi,
BOJIOPOJIHAS) U MEXaHHU3MBI €€ 00pa30BaHMUS.

CTpoeHHe BelIecTBA. XHMMHUYECKAs CBs3b. BUIbI XMMHUUYECKOU
CBA3H (koBaJeHTHAS HCIOoJApHaA u nOoJIApHAasi, HOHHAasi,

MeTauTnyeckas). Mexanu3Mbl 00pa30BaHus KOBAJIECHTHON XMMHUYECKOM

cBsi3  (OOMEHHBIM M JIOHOPHO-aKIIENTOPHBIN). BomopomaHas CBs3b.

BaseHTHOCTE. DIEeKTPOOTPHIATENLHOCTE. CTeneHb OKHUCIeHUA. MOHBI:

KaTHOHBI M1 AaHWUOHBEI.

https://resh.edu.ru/su
bject/29/11/

bu6mmoreka [JOK
https://m/edsoo0.ru
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BemiectBa MOJIEKYISIPHOIO M HEMOJIEKYIISIPHOTO CTPOCHUS. 3akoH

NOCTOAHCTBA COCTaBa BCIICCTBA.

7. | Kpucramnugeckue Kpucmannuueckue u amopguvie sewecmsea. Tunvi Kpucmaiiuueckux https://resh.edu.ru/su
pemi€Tku. [IpuunnbI pewiemox  (amomHas, MONEKYIAPHAs, UOHHAS, Memalludeckas). bject/29/11/
MHOT000pa3us 3asucumocmv  uzuyeckux — ceolicmeé  eewjecmea  Om  Muna
BEIIECTB. KPUCMANIUYECKOU PEeUEemKU. bubmiorexa [IOK

[TpuanHBEI MHOTOOOpa3HUs BEIIECTB. https://m/edsoo.ru
Tunel  KpUCTANIMYECKUX PEHIETOK. 3aBUCHMOCTH CBOWCTBA

BEUIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKY.
M3YYEHUE MojieSIel KPUCTAJUIMYECKUX PEIIETOK,

8. | KonTpoabHasi padora
Nel no teme "Crpoenue
BeniecTna'.

9. | Knaccudukanus XVMHYECKHE peakMy. ['OMOreHHbIE U T€TEPOreHHBIC PEAKLIUH. https://resh.edu.ru/su
XMMHMYECKUX PEaKLMH. | Pacuemosl mennogozo r¢pghexma peaxyuu. bject/29/11/
Pemenne  pacuerHsbIX P .
saad. acuemvl 00bEMHBIX OMHOUWLEHU 24308 NPU XUMUYECKUX PEaAKUYUAX. Bu6morexa LIOK

https://m/edsoo.ru
Pacuérhl o ypaBHEHUSIM XUMHUYECKUX PEAKIIUN, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI
Knaccudukaius HeopraHmdeckux coenuHeHuil. HomeHknatypa
HEOPTraHWYECKUX BelIecTB. ['eHeTHyecKkas CBsI3b HEOPTraHUYECKUX
BEIIECTB, NPUHA/UIEIKAITNX K Pa3IMYHbIM KJIaccaM.

10. | Knaccugukanus OKHUCINUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMU B IIPUPOJIE, https://resh.edu.ru/su
XUMUYECKHUX PEaKUUid. | MPOU3BOJCTBEHHBIX MPOIECCAX U KU3HEAESITEIIbHOCTH OPTraHU3MOB. bject/29/11/
OxucauTensHo-

BOCCTAaHOBUTEJIbHBIE Xumnyeckaa peakuusa. Kimaccuuiaug XUMHYECKUX PEAKIIUA B bubmmorexa [IOK
peaKIunu. HEOPraHWYECKOW M OPraHNYeCKOW XMMHUHU. 3aKOH COXPAHEHUs MacChl https://m/edsoo.ru

BCIICCTB, 3aKOH COXPAaHCHUA U TPECBPAIICHUA SHCPT'HUH ITPHU XUMHUYCCKUX
pCaKNuiX.
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OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC PCaKIIH.

3KCHCDI/IMGHT3HLHBIC METOABI  HM3YYCHHA BCHICCTB W = HUX
HDeBDaHleHI/Iﬁi Ha6J'IIOI[CHI/Ie W OINMCAHHUEC ACMOHCTPAIIMOHHBIX MU
J'Ia6ODaTODHI>IX OIIBITOB (DaSJ'IO)KCHI/Ie INEPOKCHaa  BOAOpOJa B
OpUCYTCTBUH KAaTaJInu3aTopa,

PacuéTbl Macchl BelecTBa MM 00bEMA ra3oB II0 HM3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WIN 00BbEMY OJHOrO M3 YYACTBYIOIIHNX B
pEaKIIMH BEIIECTB,

11.

Cxopoctb
XUMHYECKOH  pEeakIIUu.
Karanus.
IIpakTHyeckas padora
Nel «HccnenoBanue
BIUSHUS  Pa3IUYHBIX
(GhakTOpOB Ha CKOPOCTH
XUMHYECKON PEAKIIUN.
Hucempykmaosie no Thb.

«Bangaue
pa3InyHbBIX  (GaKTOpOB

Ha CKOpPOCTh

XUMHYSCKON PEaKIIuN.

12.

XUMHYECKOE
PAaBHOBECHUE U YCIIOBHUS

CKOpOCTh peakIMM, €€ 3aBHCUMOCTh OT pa3jIHyHBIX (PAKTOPOB:
OPUPOJBI  PEarupyrolux BeLIECTB, KOHIEHTPAIUU PpPearupyromux
BEIICCTB, TEMIIEPATyphl, IUIOMIAJM PEAKIMOHHOW MOBEPXHOCTH,
HaJIWM4Ms  Kataim3aTopa. Poiap  KaTanu3atopoB B NOpUpPOAE |
MIPOMBIIIIJICHHOM TIPOU3BOICTBE.
OOpatuMOCTh peakiuidi. XMMHYECKOE PaBHOBECHE U €T0 CMEIIECHUE O]
NEHCTBUEM pasIUYHBIX (PAKTOPOB (KOHIIGHTPAIMS PEarcHTOB WIIN
NPOAYKTOB pEakIuu, JaBleHHe, TeMIleparypa) MJs CO3JaHHs
ONTHMATBHBIX YCIIOBUN MTPOTEKAHUS XUMHUECKUX ITPOIIECCOB.

CKOpOCTh peakiuM, €€ 3aBUCHMOCTh OT Pa3JIHMYHEIX (DaKTOPOB.
OOpaTuMble peakuu. XUMHYECKOe paBHOBecre. DPaKTOPHI, BIUIIOIINE
Ha COCTOSIHME XUMHYecKoro paBHoBecus. Ilpunmun Jle [llaTense.

https://resh.edu.ru/su
bject/29/11/

bu6mmorexa [IOK
https://m/edsoo.ru

https://resh.edu.ru/su
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€ro CMCIICHNA.

bject/29/11/

bubmuorexa [JOK
https://m/edsoo.ru

13. | ducnepcHble cuctemsl. | Jucnepcuvie cucmemsi. [lonamue o xoanouoax (3onu, 2enu). Mcmunnvle https://resh.edu.ru/su
Croco0bl  BBIPAXKEHUS | pacmeopbl. bject/29/11/
KOHLIEHTPALUH Pewenue pacuémmuuix 3adau.
pactBopoB.  Perenue Bubsmoreka [OK
PACUETHBIX 34A4. Pacuemut maccol (06vema, Konuuecmea éeuiecmea) npooyKkma https://m/eds00.ru

peaxuyuu, eciu 00HO U3 6ewjecme 0aHoO 6 6uUde pacmeopa ¢
onpeodeieHHOIl MAcco60il 00J1eil pAcmEoPeHH020 6eujecmada.

14. | Pemenue pac4éTHBIX pacyéThl C UCTIOJIL30BAHUEM OHATUS «MACCOBas J0JIS BELIECTBAY.
3aj1a4.

[lonsTe 0 jaucnepcHbIX cucTeMax. VICTUHHBIE U KOJJIOUJHBIE
pacTBOpbl. MaccoBas 107151 BEIIECTBA B PACTBOPE.
15. | DaeKTpoIUTHI U | Peakuyuu B pacTBOpax 3JIEKTPOJIUTOB. pH pacTBOpa Kak IOKa3aTelb https://resh.edu.ru/su



https://m/edsoo.ru
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/29/11/

HERJIEKTPOJIUTHI.
DIIEKTPOAUTHYECKAS
JYCCOIMAIHS. pH
pacTBopa.
Jlabopamopnasn
paboma «Peaxkyuu
UOHHO20 00MeHnay.

KHCJIIOTHOCTH CpPECbI.

DJIEKTPOJMTHYECKAS JUCConuaIms. CuipHEIC n cl1a0ble

QJICKTPOJMNTHI. Cpena BOJHBIX PpacTBOPOB BCIIICCTB. KHcJjas,

HelTpajpHad, eJ0YHas.
OKCIIEpUMEHTAIILHBIE  METONBl  HW3VUEHHsI BEIIECTB W HX

[IPEBPAIEHNI: peaKkIni HOHHOro oOMeHa)

bject/29/11/

bubmuorexa [JOK
https://m/edsoo.ru

16. | 'upponu3 ['uaponu3 cosneit. 3HaueHUE TUAPOIN3a B OMOJIOTMYECKUX OOMEHHBIX https://resh.edu.ru/su
HEOPraHM4YEeCKUX U | mpolueccax. bject/29/11/
OpPTaHMYECKUX BEIECTB.

Pemenue pacUETHBIX DKcnepuMeHTaIbHbIE METOILI N3YUEHHS BEIIECTB U MX MIPEBPAILICHUMN: bubauorexa [IOK
3ajad. OIIpEAEIIEHNE CPEJIBI PACTBOPOB BEIIECTB C IIOMOIIBI0 VHUBEPCAILHOIO https://m/edsoo.ru
UHINKATOpa

17. | Xumuueckue https://resh.edu.ru/su
WCTOYHHKN TOKa. Psng bject/29/11/
CTaHJapTHBIX
IIEKTPO/IHBIX EI/I6J‘I.I/IOTeKa LHOK
IOTEHIIMANIOB. https://m/edsoo0.ru

18. | Kopposusi meramuioB u | Kopposust MeTayuioB: BHIbI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJIIOB OT https://resh.edu.ru/su
e€ NpenynpexkacHue. KOPPO3HHU. bject/29/11/

bu6mmoreka [JOK
https://m/edsoo.ru

19. | DnekTponms. Anexkmponuz pacmeopos u pacniasos. Ilpumenenue snexkmponusa 8 https://resh.edu.ru/su

bject/29/11/
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npoOMblLIUTIEHHOCTMU.

bu6mmoreka [IOK
https://m/edsoo.ru

20. | Konmponvnas paboma https://resh.edu.ru/su
No2 110 TEMe bject/29/11/
«XMMHYECKHE PEAKLIUH.

JlucriepcHbIE CHCTEMBDY. Bubmoreka [IOK
https://m/edsoo.ru

21. | OGmas xapaktepuctuka | Meramibl. [1oj10keHHE METAIIIOB B https://resh.edu.ru/su
U crocoObl nostyueHus | [lepuoanueckoll cucreMe xuMuueckux snementoB JI. M. MeHeneera. bject/29/11/
METaJJIOB. OCOOEHHOCTH CTPOEHUs DIEKTPOHHBIX 000JIOYEK aTOMOB METAJLIOB.

06 b " C bubmuorexa [JOK
118508 Manecm:le CBOIiCTBa MueTaJIJIOB IUIABbl  METAJLIOB https://m/edsoo.ru
DIEKTPOXUMHUYECKUN PO HAOPSDKEHUH METAJLIIOB.
XUMHUYECKHAE CBOWCTBA BAXKHEHUINNMX METAUIOB (HATPUN, KAIHUHA
KQJIBIMA, Mar"Huii, aJIIOMHHUHA, IIMHK, XPOM, JKEelIe30, MEIb) M HX

22. | O630p MmertamioB  A- | coeuueHuil. https://resh.edu.ru/su
MOATPYIIIL. bject/29/11/
Jlabopamopnasn Ty —
pasoma CHEepUMEHTAILHBIE  METOABI  HM3VUYEHHSI BEIIECTB U HX Bu6miorexa IIOK

. [IPEBPAIICHUI: HAOIIOJEHUEe WM ONHMCAaHHWE JIaDOpATOPHBIX OIILITOB .
«Bzaumoodeiicmeue (D PALIEH A parop https://m/edsoo.ru
udpoKcuda anoMUnUs BSaI/IMO‘)JIGI/ICTBI/IC TUAPOKCHIA AJTIOMHHHS C PACTBOPAMH KHUCJIOT H
¢ pacmeopamu Kuciom | WEN0UCH, KAUCCTBEHHBIC PEAKIIMU HA KATHOHI METAJIJIOB).

u wienouveily
23. | O630p meTtayioB b- https://resh.edu.ru/su

noarpymni. Mens. L{uHK.

Jlabopamopnasn
paboma
«Kauecmeennvie

O0mme cnoco0bI TToyueHnss MeTaioB. [IpuMeHeHrne METAIUIOB B
OBITY U TEXHHUKE.

bject/29/11/

bu6mmoreka [JOK
https://m/edsoo.ru
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peaxkuuu Ha KamuoHbsl
memaiiiloe»

M3VYCHUE KOMICKIINU «MeTaJlIbl U CILIABEIY,

Pewenue pacuémmnuix 3aoau.

24. | Tutan, XpoM, KeNe30, | Pacuemst maccol (06vema, KonuUecmea 6euiecmea) NPooyKmog https://resh.edu.ru/su
HHUKEJIb, IITTaTHHA. peaxkuuu, eciu 00HO U3 8euiecme 0ano 8 uzdvimke (umeem npumecu). bject/29/11/

25. | Crnasbl. OKCHIBI U pacuéTel Macchl (00bEMA, KOJMYECTBA BELIECTBA) IPOIAYKTOB https://resh.edu.ru/su
TUAPOKCUIBI MCTAJUJIOB. | peaKIMM, €CIU OJHO U3 BEIISCTB UMEET IPUMECH. bject/29/11/
Pemenue pacuéTHBIX
3amaq bubmuoreka [JOK

. g https://m/edsoo.ru
Pewenue pacuémmnuix 3a0au. Pacuemuot maccoeoit 0onu (maccot)
XUMUUECKO20 COCOUHEHUS 8 CMECU.
OKCIIEPUMMEHTAIIbHBIC  METOAbI  M3YUYCHHS  BEIIECTB W HX
26. Ilpakmuueckasn —
IPEBPAILICHUI:, PEIICHNE SKCIEPUMEHTAIbHBIX 3a1a4.
paboma Ne2 «Peuienue
AKCTICPUMECHTAIBHBIX
3a1a4 o TeME
«MeTas.
». Huempykmaoic no
Th.

27. | O630p HEMETAILIOB. OKuUCINUTEIBHO-BOCCTAHOBUTEIIBHBIE peaxkuuu B pHUpo/Ie, https://resh.edu.ru/su
CsolicTBa 1 MPOM3BOJICTBEHHBIX TMpOIIECCaX U JKU3HENEATEIHbHOCTH OPraHU3MOB. bject/29/11/
MIPUMCHCHUE OKHCITUTEIIEHO-BOCCTAHOBUTEIBLHBIC CBOWCTBA TIPOCTHIX BEHIECTB —

BaXKHEHIIINX METAUIOB TJIABHBIX M IOOOYHBIX MHOArpynn (Meab, JKEIe30) H Bubsmoreka [OK

HeMeTa10B. Pelienne
pacu€THBIX 3a/a4.

HEMETAJJIOB: BOJAOPOa, KUCIOPO/ia, FaJIoTeHOB, Cepbl, a30Ta, (ocdopa,
yriepojia, KpEMHHUS.

Pewienue pacmuémnuix 3a0au. Pacuemut maccoeoit unu 00vbemHnoul
00111 8b1X00a NPOOYKMA PeaKyuu om meopemuiecku 603M0HCHO20.

Hemeramnsl. [lonoxenue HemerawioB B [lepuoanueckou

https://m/edsoo.ru
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cucreme xumuueckux aeMmeHToB JI. M. Menneneesa 1 0COOCHHOCTH
CTpOEHUsT aTOMOB. DPHU3NYECKHE CBOWCTBA HEMETAIOB. AJIOTPOOHUSA

HeMeTauIoB (Ha IpuMepe KUCJIOpoaa, cepbl, docdopa U yriepoaa).

O6D33HOB HEMCTAJIJIOB

28. | OO0mras xapakTepucTUKa XUMHUYECKUE CBOMCTBA BaKHEHIINX HEMETAIOB (TaJOreHOB, https://resh.edu.ru/su
OKCHJOB HEMETAIIJIOB U | cepbl, a30Ta, (Gocdopa, yriepoga W KPEeMHHS) W MX COCAUHEHHH bject/29/11/
KHACJIOPOACOIACPKAINX | (OKCHIOB, KUCIOPOJICOAEPKANNX KUCIOT, BOJOPOAHBIX COSTMHEHUN ). Bubmorexa LIOK
KHCIOT. [IpuMeHeHrEe Ba)KHEWIINX HEMETAIIOB U UX COSTUHEHUM, https://m/edsoo.ru

OKCIIEPUMEHTAIbHBIC METOIbl M3YYCHHS BEIIECTB M MX
IIPCBPAIICHMI:, PCIICHUE YKCIEPUMEHTAIbHBIX 3aja4, HAOIIJCHHE U
ONKMCAHUE JICMOHCTPAIIMOHHBIX KAYSCTBEHHBIC PEaKIMU Ha KaTHUOHBI

29. | Bomoponnsie METAILIOB). https://resh.edu.ru/su
COEIMHEHUS bject/29/11/
HEMETAJLJIOB.

I'eneTnueckas CBA3b bubanoreka IIOK
HEOPTaHMUECKIX " https://m/edsoo.ru
OpPTaHMYECKUX BEIIECTB.

30. | Ilpakmuueckasn
padoma Ne3 «Pemienue
IKCIIEPUMEHTATHHBIX
3a/1a4 10 TeMe
«HemeTtaibiy.

Hucmpykmaosie no Thb.

31. | IIpakmuueckas
paooma Ned «Peuienue
IKCIIEPUMEHTATLHBIX

3aaa4d 110 TEME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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https://resh.edu.ru/subject/29/11/
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«['eHeTnyeckas CBA3b
MEXK]y KJlaccamu
HEOPraHUYECKUX
COCIUHCHMI.
Nnentndukanus
HEOPTraHUYECKHUX
COCTUHEHUN.
KauecTBeHHbIE peakuu
Ha HEOPraHWYECKHUe
BCIIIECTBA U HOHBD».
Hucmpykmaoie no Thb.

XuMus " )Ku3Hb (4 yaca)

32.

XuMus B
MIPOMBIIICHHOCTH.
[TpuHIIMIIBL
XHUMHUYECKOTO
MPOU3BOACTBA.

Hayunple MerTonbl mO3HaHWS B XHUMHUH. VICTOYHMKHM XMMHYECKOH
uHpopmauuu. [Touck nHdGopManuu 1Mo Ha3BaHUAM, UIACHTU(UKATOPAM,
CTPYKTYpHBIM (opMysnaM. MoJennpoBaHUEe XUMUYECKUX MPOLECCOB U
ABIICHUM, XuMuyeckuil auanu3 U cummes KaK METOAbl HayYHOIO
MO3HAHUS.

XuMmus u sHepreTuka. [IpupogHble HCTOYHUKHU YTJIEBOJOPOIOB.
[Ipupoanslit 1 noNyTHBINA HEPTAHOM ra3bl, UX COCTaB U UCIIOJIb30BAHUE.
CocraB HedTu u ee nepepadborka. Hegrenpoaykrel. OKTaHOBOE YHCIIO
O6ensnHa. OxpaHa OKpyXarwllel cpeasl npu HedrenepepaboTke u
TPaHCHOPTUPOBKE HE(PTENPOAYKTOB. AJBTEPHATUBHBIE HCTOUYHUKU
SHEpPTUHU.

Xumus B ctpoutenbcTse. LlemenT. beron. Ilonbop ontumanbHbIX

https://resh.edu.ru/su
bject/29/11/

bu6nmoreka [JOK
https://m/edsoo0.ru
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CTPOUTCIIbHBIX MAaTCPUAJIOB B HpaKTI/I‘IeCKOﬁ JACATCIBbHOCTH YCIJIOBEKA.

Poap XxuMuH B 00€CrIeYeHUH DKOJOTMYECKOM, DHEPIreTUYECKON U
[HIIEBON 0€30IaCHOCTH, Pa3BUTUHM MEIMIMHEL. [IOHSATHE O HAyYHBIX
METOAAX IMO3HAHMS BCIICCTB U XUMHWUYCCKUX DeaKHHﬁ.

IIpencraBicHus 00 001X HayYHBIX
[IPOMBIIUIEHHOTO [TOJYYEHHS BAXKHENIITNX BEIIECTB.

IIPpUHIIHUIIAX

33. | Xumuss u  3700poBbe. | XuMusl U 310poBbe. JlekapcTBa, (epMeHThl, BHUTAMHHBI, TOPMOHBI, https://resh.edu.ru/su
bject/29/11/
Xumus B ObITY. | MUHEpaJbHBIE BOABL. [IpoGieMbl, CBA3aHHBIE C TPUMEHEHUEM
Hpakmuueckan JIEKAPCTBEHHBIX  IIPENapaToB. BpemHble NPUBBIYKA M (AKTOPBL, Bubsmorexa [IOK
https://m/edsoo0.ru
paboma Ne§ | pazpymatoye  310poBbe  (KypeHue, yHnoTpeOlieHHe  ajlKoross,
«[lonyuenue, HapkoMaHus). ParmonanbHoe nutanue. [luwesvie oobasku. OcHoBbl
cobupanue U | nuwyesou Xumuu.
pacno3HaBaHHE Ta30B». | XUMHUS B TOBCEIHEBHOM KU3HHU. MOIOIINE U YUCTSAIINE CPEICTBA.
Cpedocmea 60pb6bl ¢ 66IMOBLIMU HACEKOMBIMU. PENnelieHNbl,
Hucempykmaoie no Thb. .
uncekmuyuovl. CpeicTBa IMYHOU TUTUEHBI U KocMeTHKH. [IpaBuia
0e301acHOi paboTHI C EAKUMHE, TOPIOUYUMH U TOKCHYHBIMH BEIIECTBAMH,
CpeICcTBaMU OBITOBOM XUMUHU.
XUMHA ¥ 37I0pOBbE 4YelloBeKa: MpaBUiia HWCHOJb30BaHUS
JICKapCTBEHHBIX IPENapaToB, IpaBWiia 0e30MacHOr0 HCHOJIb30BAHUS
IpenapaToB ObITOBOW XUMUU B MMOBCETHEBHON KU3HH.
34. | Xumusi ¥ cenbcKoe | XMMHUS M CEIILCKOE XO34HCTBO. MMHeEpanbHblE M OpraHHYecKHe https://resh.edu.ru/su

XO3SIUCTBO. XHUMHSI U

OKOJIOT .

ynobpenusi. CpencTsa 3aliuThl PaCTEHUH.

XUMHUS U KOJIOTUs. XUMHUUECKOE 3arps3HEHUE OKPYXKAIOIIEH CpeIbl U
ero nociuenctsusa. Oxpana rugpocdepsl, MoUBbl, aTMOchepsbl, GIOPH U
(ayHbl OT XUMUYECKOTO 3arpsi3HEHHUS.

YenoBek B MHpPE BEIISCTB W MaTEPUANIOB: Ba)KHEWIIINE

bject/29/11/

bu6mmoreka [JOK
https://m/edsoo.ru
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CTPOUTCIIbHBIC MAaTCpHaJIbl, KOHCTPYKIIMOHHBIC MATCpHaJlbl, KPAaCKH,
CTCKJIO, KE€paMHKa, Marcpualibl A1 3JCKTPOHWUKH, HaHOMATCpHUaJlbl,
OPraHNu4YcCKuec 1 MMHCPAJIbHBIC VI[O6DCHI/15[.

35.

Koutpoasnas padora
Ne3 o Teme
«MerTabl.
HemeTamie».




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

Pymsutuc I'.E., ®enpaman @.I". Xumus. bazosrii ypoBenb. 11 kmacc. O6mas xumus. M.
"ITpocemenue, 2020r.

Pymsutuc I'.E., ®enpaman @.I'. Xumus. bazoslit yposens. 10 knacc. Oprannueckas xumusi. M.
"ITpocemenue, 2020r.

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

I'opkoBenko M.IO. IToypounsie pa3paboTku 0 XUMUH. Y HUBepcanbHOoe u3aanue. 10 kiacc.
Bako, 2018r

Mapmranosa I'.JI. I'paduueckue nukranTsl o xumun. Pabouas Terpans. 11 kmace. Mro,
"BAKO", 2019r.

Mapuanosa I'.JI. I'papuueckue qukranTel no xumun. Pabouas terpaas. 11 kiace. Mo,
"BAKO", 2019r.

Muxkurtiok A.Jl. Pabouas terpanps no xumun. K yueOnuky I'.E.Pyn3utuca, @.I'. ®enpamana
«Xumus. 11 knace., M., "Ox3amen",2019r

Muxkurtiok A.Jl. Pabouas terpanps no xumun. K yue6nuky I'.E.Pyasutuca, @.I'. ®enpamana
«Xumus. 10 knace, Mro, "Ox3amen", 2019r.

Tpoeryoosa H.I1. [Toypounsie pazpabotku o xumuu. 11 knacc. K yue6nuky O.C.I'abpuensina,
I'.E. Pynsutuca, Bako, 2018r

Tpoeryoosa H.I1. [Toypounsie pazpabotku no xumuu. 10 kiacc. K yue6nuky O.C.I'abpuensna,
I'.E. Pynsutuca, Bako, 2018r

Paneuxuit A.M. lunaktuaeckuit matepuan. Xumus 10-11. M., «IIpocsemenney, 2020r
Ps6oB M.A. Tectsl no xumuu. K yue6uuky I'.E.Pynzutuca, ®@.I'. ®enpamana «Xumus. 11
KJ1acc. ba3oBbIil ypOBEHBY.

Ps6oB M.A. Tectsl no xumuu. K yuebnuky I'.E.Pynzutuca, ®@.I'. ®enpamana «Xumus. 10
KJ1acc. ba3oBbIil ypOBEHBY.

Ps60B M.A.COopHUK 3a/1a4, yripakHeHUH 1 TecToB 1o xuMuu. K yue6nuky I'.E.Pyn3urtuca,
@.I'. Penpamana «Xumus. 11 xkmacey.

Ps60B M.A.COopHUK 335124, yripakHeHHH 1 TecToB 1o xuMuu. K yue6nuky I'.E.Pyasurtuca,
@.I". ®enpamana «Xumus. 10 kiace.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/10/

bubmmoreka [{OK https://m/edsoo.ru

http://school-collection.edu.ruE qunas xosekims udpoBbIX 00pa30BaTEIbHBIX PECYPCOB
http://fcior.edu.ru ®enepanbHblii ICHTP HHPOPMAIIMOHHO-00PA30BATEIBHBIX PECYPCOB
(OLIOP)

http://college.ru/himiya/ OTKpbITBIH KOJUTEIK: XUMHUS

http://www.chemnet.ru TTopran GyHmaMeHTaTIBHOTO XUMHUYECKOTO 00pa3oBanus Poccun
http://him.1september.ru Bee ans yunrtens xumun

http://school-sector.relarn.ru/nsm/ Xumus as1st BceX: WUTFOCTPUPOBAHHBIC MATEPHUAIIBI O
0011Ie#, OpraHM4YecKOi U HEOPraHMYECKON XHUMUH

http://chemistry.narod.ru Mup xumuwu

http://him-school.ru Bupryansnas Xumuueckas [lkona



Kpurepum oueHuBanus.

Pe3ynbrarhl 00y4eHs] XUMUU JOJKHBI COOTBETCTBOBAThH OOIIMM 3a/ladaM MpeaMeTa u
TpeOOBaHUSIM K €r0 YCBOEHHUIO.

PesynbTarel 00yueHuUs: OIIEHUBAIOTCS 110 MATHOAIBHOM crcTeMe. [Ipy OlleHKe YYUTHIBAIOTCS
CIIETYIOIINE KaYeCTBEHHBIC TTOKA3aTEIM OTBETOB:

rIyonHa (COOTBETCTBUE U3YYECHHBIM TEOPETHUSCKUM 0000IIECHUSIM);

OCO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B MIPOTPAMME YMEHHSIM MPUMEHSTH TOTYICHHYIO
nHpopMaIu);

MOJIHOTA (COOTBETCTBHE 00BEMY MPOTPaMMBI M HHGOPMAITUH YICOHUKA).

[Tpu onieHKEe YYUTHIBAIOTCS YUCIIO U XapaKTep OMIMOOK (CYLIECTBEHHBIE MIIN
HECYIIIECTBEHHBIE).

Cy1iecTBeHHbIE OMIMOKH CBSI3aHBI C HEIOCTATOYHOM TTTyOMHOM U OCO3HAaHHOCTHIO OTBETA
(HarpuMmep, yYeHUK HEMPABHILHO YKa3aJl OCHOBHBIC ITPU3HAKH MTOHITHMA, SIBJICHHUH, XapaKTepHBIC
CBOICTBA BEIIECTB, HEMPABUIHLHO C(HOPMYIIHPOBAIT 3aKOH, TIPABUJIIO U T.I1. WJIH YYCHUK HE CMOT
MPUMECHHUTH TEOPETUYCCKHUE 3HAHUS I OOBSICHEHUS U MPEACKA3aHUs SIBJICHHUH, YCTAHOBICHHUS
MPUYUHHO-CJICICTBEHHBIX CBS3CH, CPABHCHUS U KJIACCH(PUKAIIUY SIBJICHUH U T. II.).

HecymecTBeHHbIE OIIMOKHU ONMPEAETSIOTCS HEMOIHOTOM OTBETa (HapuMep, YIyIeHUe 13
BUJIa KAKOTO-JIN0O0 HeXapaKTepHoro (hakTa MpH OMUCAHHUH BEIIECTBa, npoiecca). K HuM MoxHO
OTHECTU OTOBOPKH, OMUCKH, JOIYIIEHHbIE 10 HEBHUMATEILHOCTHU (HampuMep, Ha JiBa U OoJee
yYpaBHEHHUS PeaKIuil B MOJTHOM HOHHOM BHJI€ JIOMYIIIEHA OJIHA OLIMOKAa B 0003HAUYEHUU 3apsiia
HOHA).

Pe3ynbTarel 00yueHus: IPOBEPSIFOTCS B MPOIIECCE YCTHBIX U MUChMEHHBIX OTBETOB YYAITUXCS,
a TaKKe MPH BBITOJIHEHUU UMH XUMUYIECKOTO IKCITIEPHUMEHTA.

OneHka TeopeTHYeCKHUX 3HAHUM

O1MmeTKka «5»:

OTBET MOJIHBIN U MPABUIbHBIA HA OCHOBAaHUH U3YUYE€HHBIX TEOPUI;

MaTepuall U3J10KEH B ONPEACICHHOMN JTOTHYECKOM OCIEA0BATENLHOCTH, JTUTEPATYPHBIM
SI3BIKOM;

OTBET CaMOCTOSTCIIbHBII.

OTmeTka «4»:

OTBET NOJIHBIM U MPABWIBHBIA HA OCHOBAHUM U3YYECHHBIX TEOPUH;

MaTepUall U3J10KEH B ONIPEAEIEHHOM JOTUUECKOM MTOCIEA0BATEIBHOCTH, IIPU 3TOM
JOTTYIIEHBI IBE-TPH HECYIIECTBEHHBIC OITMOKHN, UCTTPABICHHBIC 110 TPEOOBAHUIO YIUTEIS.

OrmeTka «3»:

OTBET TOJIHBIHN, HO MPH 3TOM JIOMYIIEHA CYIIECTBEHHAs! OMMUOKA MIIM OTBET HETOJIHBIH,
HECBSI3HBIMN.

O1TMmeTKa «2»:

P OTBETE OOHAPYKEHO HETTOHMMAHHE YUAIIMCSI OCHOBHOTO COJIEpKaHUs yueOHOTO
MaTepHuaia Wi JOMYIIEHbI CYIIECTBEHHBIE OTUOKH, KOTOPHIE yUalTUHCS HE MOKET HCTIPABUTH
IIPY HABOJSIINX BOIPOCAX YUUTEINS.

Ormerka «1»:

OTCYTCTBHE OTBETA.

OneHKa YDKCHepMMEeHTAJIbLHBIX YMEHU




OreHKa CTaBUTCS HA OCHOBAaHUH HAOJIFOICHUS 32 yJalluMCs U MIUCbMEHHOTO OTYeTa 3a paboTy.

OTMmeTKka «5»:

paboTa BBITIOJIHEHA TIOJTHOCTHIO U MIPABWIIBHO, CICNIaHbI PABUIHHBIC HAOIIOICHUS 1
BBIBO/IBI;

OKCIIEPUMEHT MTPOBE/ICH I10 TUIAHY C YYE€TOM TEXHHUKHU 0€30MaCHOCTH U TPABUI paOOTHI C
BEIIIECTBAMH M 00OPYI0BAHHUEM;

MIPOSIBJICHBI OPTraHU3aIMOHHO-TPYIOBBIC YMEHHSI (ITOACPIKUBAIOTCS YUCTOTA pabodero
MeCTa U TOPSJIOK Ha CTOJIe, SKOHOMHO MCIIOJIb3YIOTCSl PEaKTUBBHI).

OrmeTka «4»:

paboTa BBITIOJIHEHA TTPABUIILHO, CACIIAHbI IPABUIbHBIC HAOTIOACHHS U BBIBOJIBI, HO IPU 3TOM
OKCIIEPUMEHT MTPOBEJICH HE MOJHOCTHIO MIIM JAOMYIIEHBI HECYIECTBEHHBIC OMMUOKU B paboTe ¢
BEIIECTBAMH U 000PYI0BAHUEM.

OtMeTKAa «3»:

paboTa BBITIOJIHEHA PABUILHO HE MEHEE YeM HAIOJIOBUHY WIIU JOMYIIEHA CYIIECTBEeHHAS
ommOKa B X0/ IKCIIEPUMEHTA, B 00BICHEHHH, B 0()OPMIICHUH pabOThI, B COOJIIOICHUH TTPABHII
TEXHHUKHU 0e3011acHOCTH Ipu paboTe ¢ BellecTBaMHu U 000pYyAOBaHUEM, KOTOpasi UCIPABISETCS
1o TPeOOBAHUIO YUUTEIS.

OTMeTKAa «2»:

JOTYIIEHBI J1Be (1 00Jiee) CYIeCTBEHHbIC OIIMOKHU B X0/I€ SKCIIEPUMEHTA, B 00bSICHEHUH, B
odopmiieHnH pabOTHI, B COOJIIOICHUY TIPABUII TEXHUKU OE€30MMaCHOCTH MpH paboTe ¢
BEIICCTBAMH U 000PYI0BaHUEM, KOTOPBIC YUAIIHICS HE MOKET UCTIPABUTH JaKe M0 TPEOOBAHUIO
YUUTEIS.

Ormerka «1»:

paboTa He BBITIOTHEHA, Y YYaIllerocs OTCYTCTBYIOT SKCIIEPUMEHTATbHBIC YMEHHUS.

O1eHKa YMEHHH pelliaTh JKCIIEPUMEHTAJIbHbIE 322U

O1MmeTKka «5»:

TJIaH PeIIeHUs COCTaBJICH MPAaBIIHHO;

MPaBUIILHO OCYIIECTBIICH MOJ00p XMMUYECKUX PEAKTUBOB U 000PYI0BAHNS,

JIaHO MOJIHOE OOBSICHEHHUE U ClI€NIaHbl BEIBOIEI.

OTmeTka «4»:

IJIaH PELEHUs COCTaBJIEH NPABUIBHO;

MPABUIIHO OCYIIECTBIICH MOA00p XUMHUECKUX PEAKTUBOB U 000PYI0BaHUS, IPH 3TOM
JOTIYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK B OOBSICHEHUN U BBIBOJAX.

OrmeTka «3»:

TJIaH PeIIeHUs COCTaBJICH MPAaBMIHHO;

MPaBUIILHO OCYIIECTBIICH MOJ00pP XMMUYECKUX PEaKTUBOB U 000PYI0BaHHUS, HO JIOMYIIIEHA
CyIlleCTBeHHAas omrOKa B OOBSICHEHUH U BBIBOJIAX.

O1MmeTKa «2»:

JIOTIYIIIEeHKI J1Be (M OoJiee) CyIeCTBeHHbBIE OITMOKY B TUIaHE PELIeHMs, B T0A00pe
XUMHUYECKHX PEAKTHBOB U 000py/IOBaHUs, B OOBSICHEHUH U BBIBOJIAX.

Ormerka «1I»:

3a/1aya He pelleHa.
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OtmeTka «5»:

B JIOTHYECKOM PACCYKJICHUU M PEIICHUU HET OMMOOK, 33/1a4a perieHa parioHaIbHbIM
CII0co0oM.

OtMmeTka «4»:

B JIOTUYECKOM PACCY’KJICHUU U PEIICHUH HET CYIIECTBEHHBIX OIMOOK, HO 3aja4a perieHa
HEepaImoOHAIBHBIM CITOCOOOM HJIH JIOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIIMOOK.

OtmeTka «3»:

B JIOTUYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIMMOOK, HO JIOMYIIEHA CYIIECTBEHHAS
ommuOKa B MAaTEMaTHYECKUX pacyeTax.

OtMmeTka «2»:

HMMEIOTCS CYIIECTBEHHbBIE OIUOKH B JIOTHYECKOM PACCYKICHUH U PEUICHUU.

Ormerka «1»:

3aj1aua He pelleHa.

O1eHKa NMCbMEHHBIX KOHTPOJbHBIX PadoT

OrmeTka «5»:

OTBET IOJIHBII U MPaBUJIbHBIN, BO3MOKHA HECYII[ECTBEHHAs OLINOKA.

OTmeTka «4»:

OTBET HEIOJIHBIN WU JIOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.

Ormerka «3»:

paboTa BBINIOTHEHA HE MEHEE Y€M HAIOJOBUHY, JOMYIIEHA OJIHA CYIIECTBEHHAs OIIMOKA U
JIBE-TPHU HECYIIECTBEHHBIEC.

OTmeTka «2»:

paboTa BBITIOJIHEHA MEHEE YeM HAIMOJIOBUHY WU COJEP>KUT HECKOIBKO CYIIIECTBEHHBIX
OIINOOK.

Ormerka «1»:

paboTa He BBITIOTHEHA.

[Ipu orieHKe BHIMOIHEHUS MUCbMEHHOW KOHTPOJIHHOU paboThl HEOOXOAMMO YUYUTHIBATh
TpeboBaHus eAMHOTO OphorpaduuecKoro pexuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO pa0OTy KOPPEKTUPYET MPEANISCTBYIOMINE OTMETKH 32
YeTBEPTh, OIYTOANE, TOI.

KpuTepun onieHHBAHNMS TECTOBBIX 31aHUI 10 XUMHMN:

Menee 60% BbINOJHEHHDBIX 3aJaHUI- «2%;
60-79% - «3»;

80-89% -«4w;

90-100% - «5»

Pexomennayercs 3amanus yactu A orneHuBarth B 1 6aywt, wactu B- no 3 Gamnos. B 3aganusax Ha
ompezieNieHue TOCIeI0OBATEILHOCTH 2 0allia CTaBUTCS 32 HEBEPHOE OIPEIeTICHHE
MOCJIEIOBATEILHOCTH IBYX KPAaWHUX DJIEMEHTOB, OJIMH 0aJlji- 32 HEBEPHOE OIPEICIICHHE
MOCIIE0BATEIHLHOCTH IBYX JTIOOBIX 2JIEMEHTOB, KpPOME KpaHUX.



3amauns yactu C oneHuBarorcs ot 0-3 0aI0B B 3aBUCUMOCTH OT IIOJIHOTEI OTBeTa. 10
pe3ynbTaTaM MPOBEPKH MOJCYUTHIBACTCS CYMMApPHBINA TECTOBBIM 0asll, KOTOPHINA MEPEBOJAUTCS B
OIICHKY.

Oomas kjaaccupukanus oMMHoK.
[Tpu ouieHke 3HAHMIA, YMEHHIA, HABBIKOB CJIEIyEeT YUYUTHIBATh Bce OMIMOKU (TpyOble U Herpyosbie),

HEJI0YETHI B COOTBETCTBHH C BO3PACTOM YYAIIUXCH.

T'pyovimu cuumaromes_owuoKu .

- HE3HaHHE OINpPEJIEIICHUS OCHOBHBIX MOHSTHH, 3aKOHOB, TIPABUJI, OCHOBHBIX MTOJIOKEHUH
TEeOpHH, He3HAHUE (HOPMYJI, OOIICTIPUHATHIX CHMBOJIOB 0003HAUYEHU BEJTMYNH, CIMHHI] HX
W3MEPEHHS, HAMMEHOBAHUHN ATHX €UHUIL;

- HEYMEHHE BBIJICTUTH B OTBETE IJIaBHOE; 00OOIIUTH PE3yabTaThl H3YUYEHUS;

- HEyMEHHUE NPUMEHUTh 3HAHUS JJIs PELICHUS 3a/1a4, 00bSICHEHUS SBJICHUS;

- HEYMEHHUE YUTaTh U CTPOUTH rpahuKu, MPUHIMITHAIBEHBIE CXEMBL;

- HEyMEHHE MOJArOTOBUTh YCTAHOBKY WM Jab0opaTopHOEe 000pyI0BaHKE, IPOBECTH OIIBIT, ,,
HaOJroieHue, cenaTb He00X0AUMBbIE PACYEThI MIIM UCIOIb30BATh MOTY4YEHHbIE JaHHbIE 1T
BBIBOJIOB;

- HEyMEHHE MO0JIb30BaThCs IEPBOMCTOYHUKAMHU, YI€OHUKOM, CIIPAaBOYHHUKOM;

- HapylIeHUe TEXHUKH 0e3011aCHOCTH, HeOpEeKHOE OTHOLIEHHE K 000pyA0BaHuI0, Iprdopam,
MaTepHajaMm.

K nezpyovim omnocames oumuoku:.

- HETOYHOCTbH (DOPMYIUPOBOK, ONPECICHHH, TOHATUNA, 3aKOHOB, TEOPH, BRI3BAaHHAS
HEMOJIHOTON 0XBaTa OCHOBHBIX MPU3HAKOB ONPEIEIAEMOro MOHATHS WK 3aMeHoi 1 — 3 u3
ATUX MPU3HAKOB BTOPOCTENIEHHBIMU;

- OIIMOKYU MPU CHATUY MTOKA3aHUH C U3MEPUTENBHBIX TPHOOPOB, HE CBSI3aHHBIE C
OIPECIICHUEM LICHBI IETICHUS ILIKAJIbI;

- OoWMOKY, BbI3BAaHHBIE HECOOJIIOIEHNEM YCIIOBHM NMPOBEIEHNUS OIbITa, HAOIIOIEHUS, YCIOBUM
pabotsl pubopa, 000pyAOBaAHUS;

- OWMOKYU B YCIOBHBIX 0003HAYEHUSIX HA CXE€MaX, HETOYHOCTh IpaduKa;

- HepaluOHAJIbHBIM METO/1 pelIeHuUs 3aJa4H, BBIMOIHEHHS YaCTH NMPAKTUYECKON paldoTHhI,
HEJ0CTAaTOYHO MPOJYMaHHBIN MJIaH YCTHOT'O OTBETA (HapyIIEHUE JIOTUKHU U3JI0KEHUS], T0IMEHA
OTJIEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);

- HepalHOHAJIbHBIE METOJIbI PA0OTHI CO CIIPABOYHOM JIUTEPATYPOHA;

- HEYMEHHeE pelIaTh 3aJauu, BHIIOIHATD 3aJaHus B 00ILEM BHJIE.

Hedouémam u agrarwmesn:

- HepaluOHAbHBIC MPUEMBI BRIYUCIICHUNA U TIPe0Opa30BaHUH, BBITOJIHEHUS OITBITOB,
HaOIOZICHUH, IPAKTUIECKUX 3aJaHU;

- apudMeTUYECKHE OITUOKU B BHIYUCICHUSX;

- HeOpeKHOe BHITIOJIHCHHE 3aIucel, YepTexel, cxeM, rpaduKoB, TaOJIHII;

- opdorpaduveckre U MyHKTAIIMOHHBIEC OIINOKH.



