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INOACHUTEJIbBHAS 3AIINCKA

[IporpammMa 1Mo XMMHHU Ha YpOBHE CpeaHEro odumiero oOpazoBaHHs pazpaboTaHa HAa OCHOBE
@OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepauumny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS (efepanbHON 00pa3oBaTEbHON MPOTpaMMBbl CPEIHErO
obumiero oo6pazoBanus (POII COO), npencraBineHHblx B DenepasbHOM TIOCYIapCTBEHHOM
oOpaszoBarenbHOM cTtangapre COO, ¢ yuérom KoHuenuuu mnpenopaBaHus y4eOHOro mpeaMera
«Xumus» B o0pa3oBaTelbHbIX opranuzanusax Poccuiickoil ®enepanuy, pealn3yroliuX OCHOBHbIE
o0Opa3oBaTellbHbIE IPOrpaMMbl, U OCHOBHBIX IOJIOKeHUH «CTpaTeruu pa3BUTHS BOCIUTAHMS B
Poccuiickoit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsikenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJIX0JI0B K pa3paboTKe IpOrpaMMbl [0 XMMHUH, K OIPEIEICHHUIO 001Iel cTpaTeruu
00y4eHHs, BOCIIMTAHUS U Pa3BUTUs OOyUaIOLIUXCS CPEACTBAMHU Y4eOHOro mpeaMera « XuMus» 1
10-11 xnaccoB Ha 0a30BOM YpOBHE COCTaBMJIM KOHLeNTyaibHble nosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1I€JIeH, COZepKaHusl, pe3yJbTaToB O0Oy4eHHUs U TpeOOBaHUI K YpOBHIO
MOJATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHWE,  IOJIydaeMOE€  BBITYCKHHUKaMH  00Ieo0pazoBaTeIbHON
OpraHu3aliy, SBJISIETCS HEOThEMJIEMON YacTh0 MX 00pa30BaHHOCTU. OHO CIYXKMUT 3aBEpLIAIOIIUM
3TaroM peaju3alii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIITNX
[EJIOCTHOM CHCTEME XUMHUYECKOTOo O0pa3oBaHMA. DTH LEHHOCTH KacaloTCs TO3HAHUS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MUPOBO33PEHUS M OOIIECH KyJIbTYphl YEIIOBEKA, a TAKKE HKOJOTHUECKU
000CHOBAaHHOTO OTHOILLIEHMSI K CBOEMY 3/I0POBbIO M MPUPOIHOH cpere. Peanusyercs xumndeckoe
o0Opa3oBaHHe OOYYAIOIIMXCS HA YPOBHE CPEAHEro OOIIero oOpa3oBaHMs CPEACTBAMU y4eOHOTO
npeaMera «XUMHsS», COAepKaHUE U MOCTPOEHUE KOTOPOTO OMPE/ENIEHbl B MPOrpaMMe M0 XUMHH €
y4€TOM crneuu(PUKN HAyKH XUMHUH, €€ 3HAUE€HUS B MO3HAHUU MPHUPOJBI U B MaTepUAIbHON KU3HU
o0miecTBa, a Takke C Y4€TOM OOIMX Lejded M MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeiHero obiero oopazoBanus B Poccuiickoit @enepanuu.

X¥MHS KakK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYyI0 pojib B COBPEMEHHOM
IUBUJIM3ALMN, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KyibTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHUE PAlMOHATIBLHOIO HAYYHOT'O MBIIUIEHHUS, B CO3JJaHHE LIEJIOCTHOTO MpPECTaBICHUs 00
OKpY’KalollleM MHpe Kak O €IMHCTBE MPUPOJbI M YelloBeKa, KOTopoe (GopMUpyeTcs B XUMHUHM Ha
OCHOBE IMOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MUpPa, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIIECTB, X CBOMCTBAMH U BO3MOKHBIMU 00JIACTIMHU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYrMMH €CTECTBEHHBIMU HayKaMM, XUMUS CTajla HEOThEMJIEMOM
YaCThI0 MUPOBOW KYJbTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPYya U KHU3HH KaXJ0r0 YJIeHa
oOmiectBa. CoBpeMeHHass XMMHUS KaKk HayKa CO3MJaTelbHas, KaK HayKa BBICOKHMX TEXHOJIOTUN
HaIpaBJieHa Ha peleHue TI00albHbIX MPOoOJeM YCTONYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOH, IKOJIOTMUECKON 6€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM ¢ OOmMMH LEIIMH M HNPUHIHUIIAMU CpeIHEro oomero obOpa3oBaHuUs
conepkanue npenmera «Xumus» (10-11 kmaccel, 0a30BbIil YPOBEHb M3Y4YEHHS) OPHUEHTHPOBAHO
IPEUMYLIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYYarOUIMXCsl, HEOOXOOUMYK UM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHPOB, YCICUIHOTO BKIIOYECHHS B JKU3Hb COLIMYMA,
IPOI0IDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocCTaBIAIOIKME NPEIMETA «XUMUS» SABIAIOTCSA 0a30BbIe KypChl — «OpraHuyeckast XUMUsS» U
«O01mas 1 HeopraHu4eckas XMMHUS», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HAyKH: CHCTeMa 3HAHWH 1O HEOPTaHMYECKON XUMHUU (C BKIIOYCHHEM 3HAHUHN U3
oOrmiell XUMUM) U OpraHnyeckod XuMun. @OpMHUPOBaHUE TAHHON CHCTEMbl 3HAHUHN MPHU U3YYECHUHU



npeaMera o0ecreuynBaeT BO3MOXKHOCTh PAacCMOTPEHUSI BCErO0 MHOT00Opa3Hs BEIIECTB HA OCHOBE
OOLINX MOHITHUM, 3aKOHOB ¥ TEOPUI XUMHUH.

Crtpykrypa comepxkanusi KypcoB — «Opranndeckas xumusi» U «OO0IIass U HeOpraHUYecKas
XuMUs» chopMHpoBaHa B MpOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJIXO0Ja K HM3yYCHHIO
yueOHOro Mmatepuana U OOYCIIOBJI€HAa HCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
ONpPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypC€ OpPraHMYEeCKOW XHWMHHU BEIIECTBA
paccMaTpUBaIOTCs HA YPOBHE KJIACCUYECKOM TEOPUHU CTPOCHUSI OPTraHMUYECKUX COCAMHEHUH, a TAKKe
Ha YPOBHE CTEPEOXUMHUYECKHUX U IEKTPOHHBIX MPEACTAaBICHUN 0 cTpoeHuu BemlecTB. CBeaeHus 00
M3Y4aeMbIX B KypCe BEIIeCTBaX JAI0TCS B PA3BUTHU — OT YIJIEBOIOPOAOB JI0 CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COCIMHEHUI. B Kypce opraHmueckoil XUMUM MOTY4ar0T pa3BUTHE CPOPMUPOBAHHBIC HA
YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus NEPBOHAYAIBHBIC MPEACTABICHUS O XUMHUYECKON CBSI3H,
KJIaCCU(UKALMOHHBIX MPHU3HAKAX BEIECTB, 3aBUCMMOCTU CBOWCTB BEIIECTB OT UX CTPOEHUS, O
XUMUYECKON PEaKLUH.

[Tog HOBBIM yIJIOM 3peHHs B mpeamere «XuMus» 0a30BOro YPOBHS paccMaTpHUBAECTCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs TEOPETHUYECKUUA MaTepual M
dakTonornueckue CBEJICHUS O BEIIeCTBAX M XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckas XUMHs» OOy4arolIMMCsl MPEIOCTaBISAETCS BO3MOXKHOCTH OCO3HATh
3HAYCHHE MEPUOJIMUECKOr0 3aKOHA ¢ OOIIETEOPETUUECKUX U METOJIOJIOTHYECKUX TO3UIINH, TIIy0Ke
MOHATh UCTOPUUYECKOE U3MEHEHHE (DYHKIIMI 3TOTO 3aKOHA — OT 0000IIaoIel 10 00BICHSIONMIEH U
MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHM O BaKHEWIIMX BELIECTBAaX, UX COCTaBE, CTPOCHHH, CBOMCTBAaX MU
MPUMEHEHUH, a TAaKKE€ O XUMHUUYECKHX PEAKIUAX, UX CYHNHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
normonHsercss B kypcax 10 w11 KimaccoB diIeMEHTaMHM — COJIEpKaHUS, HMEIOIIMMH
KYJIbTYPOJIOTHUECKUA U TPHUKIAJHOM XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT TOHUMAaHHIO
B3aUMOCBSI3M XUMHH C JPYTUMHU HAyKaMU, PACKPBIBAIOT €€ poJib B MO3HABATEIBHON U MPAKTUYECKOU
JIeATETLHOCTH YeJI0OBEKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKEHHUS K TIPOLIECCY TBOPUYECTBA B 00JIACTH
TEOPUH M TPAKTHUUECKUX TMPUIOKEHUNW XUMHUHU, MOMOTAIOT BBIMTYCKHUKY OPHUEHTUPOBATHCA B
0OIIECTBEHHO U TMYHOCTHO 3HAUMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUEH, KpUTHUECKH OCMBICTTUBATh
uHGOpMAIIMI0O W TPUMEHATh €€ ISl TOMOJIHEHMs] 3HAHUM, pELICHHs WHTEIJIeKTyalbHBIX U
HKCIIEPUMEHTAJIbHBIX HCCIEI0BAaTENIbCKUX 3a1ad. B 1enom coaepxaHue ydeOHOro IpenMera
«XuMuUsD» JAHHOTO YPOBHS HM3YyYEHUS OPUEHTUPOBAHO Ha (POPMHUPOBAHHE Yy OOYUYaIOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI JIsi MOHUMaHUS (UIOCOPCKUX HJIeH, TaKUX KaK: MaTepHUaabHOE
€MHCTBO HEOPTaHUYECKOTO M OpPraHMYeCKOro MHUpa, OOYCIOBIEHHOCTh CBOWCTB BEHIECTB HX
COCTaBOM M CTPOEHHEM, MMO3HABAEMOCTh MPUPOIHBIX SIBICHUN MYTEM SKCIEPUMEHTA U PEIICHUS
MIPOTUBOPEYUN MEXIy HOBBIMH (haKTaMH U TEOPETUUYECKUMH MPEATNOCHUIKAMH, OCO3HAHHE POJIH
XUMHUH B PEHICHUH JKOJOTHYECKHX MpoOieM, a Takke MpobiieM cOepekeHHs] dHEePreTHYeCKUX
PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTepUAIIOB.

B mane pemieHus 3a1ad4 BOCIUTAHUSA, PA3BUTHS M COLMAIM3AIMN O0YJarOIINXCS TPUHSTHIC
MpOrpaMMoOM MO XHWMHH TOJXOJbI K OMNPEACICHUIO COJCPKaHUsI WU TIOCTPOSHUS TpeaMeTa
MpelycMaTpuBalOT (OPMUPOBAHUE YHHUBEPCATbHBIX YYEOHBIX JEHCTBUH, HMEIONMX 0a30BoOe
3HAUEHUE JJIs PA3TUYHBIX BUJIOB JEATEIILHOCTH: PEIICHHs PoOieM, TIOUCKa, aHanu3a u 00paboTku
uH(poOpMalii, HEOOXOAUMBIX Ui MPUOOPETEHUs OIbITa MPAKTUYECKOW M HCCIel0BaTeNIbCKON
JIeATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH XUMUMU.

B nmpakTtuke npenogaBaHusi XMMHH KaK HAa YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHMsl, TaK U Ha
YPOBHE CpeIHEro 001Iero oopa3oBaHus, IPH ONMPEACTCHUH COIEPKATEIBHON XapaKTePUCTHKH IeIeH
W3y4YEHUsl MpeAMETa HaNpaBJICHUEM IEPBOCTEIIEHHOW 3HAYMMOCTH TPAJAMIIMOHHO IPU3HAETCA



dbopMUpOBaHHE OCHOB XHMHYECKOM HAayKh Kak OOJacTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
MPaKTUYECKOU JIESITEIbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTyphl. C
METOJMYECKON TOUKHU 3PEHUs TAaKOW MOJAXO0J K OMPENIETICHUIO LeJiel U3ydYeHHs MpeaMeTa sSBIsSETCS
BIIOJIHE OTPaBJAaHHBIM.

CornacHo 1aHHOM TOYKe 3pEHUS TTIAaBHBIMHU IIEJIIMU U3YYeHUSI TIPeMeTa « X UMHUs» Ha 6a30BOM
ypoBHe (10 =11 xu1.) sBIsAtOTCA:

e (QopmMupoBaHHWE CHCTEMBl XHMHUYECKHX 3HAHUH KaK BaKHEWIIEH COCTaBISIFONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPAa, B OCHOBE KOTOPOW JIEKAT KIFOUEBBIC MOHSTHS,
dyHIaMEHTAIbHBIC 3aKOHBI M TEOPUM XUMHUH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTU JOCTYHHBIX OOOOLIEHHI MHPOBO33PEHUECKOIO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH WX Pa3BUTUS U CTAHOBJIICHUS;

e (GopMHpPOBAHHME W PA3BUTHE NPEJICTABICHUM O HAy4YHBIX METOJAX IMO3HAHHS BEIIECTB U
XUMUYECKHUX PEAKIUi, HEOOXOIUMBIX JIJIsl MPUOOPETEHUs] YMEHUN OPUEHTUPOBATHCS B MUPE
BEIIECTB M XMMHYECKUX SIBJIICHUW, HMMEIOIIMX MECTO B NPHUPOAC, B MPAKTHUUECKON U
MMOBCEAHEBHOM KU3HU;

® pa3BHUTHE YMEHUH U CIIOCOOOB JESATEILHOCTH, CB3aHHBIX C HAOIIOeHNEM U 00BICHEHUEM
XUMHYECKOTO OJKCIEpUMEHTa, COONIOJICHHEM TMpaBUil 0e30MacHOro OOpalleHus ¢
BEIIIECTBAMH.

Hapsiny ¢ stum, comepkareiibHasi XapaKTEpUCTHKA IIeJIed M 3a/lady U3y4YeHHUs IMpeaMeTa B
rnporpamMme o XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHM C HOBBIMU MPUOPUTETAMHU B
cCUCTeMe cpeaHero obmiero oOpasoBanus. CerogHsi B MpemnojaBaHUN XUMHH B OOJbIIEH CTENeHU
OTIa€TCs MpeNoYTeHIE MPAKTUYECKON KOMIIOHEHTE COIepKaHUs 00y4eHHs, OpDUEHTUPOBAHHOI Ha
MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeIbHON OpraHu3aliiuy, BIIaIeioero He HabopoM 3HAHHM,
a QyHKIIMOHAIBLHON IPaMOTHOCTBIO, TO €CTh CITIOCO0aMU Y YMEHHUSIMU aKTUBHOTO TOJTyYEHUs 3HAHUM
Y IPUMEHEHUS UX B PEAIbHOW KU3HHU ISl PEIICHUs MPAKTHUYECKUX 3a/1au.

B cBsi3u ¢ 3TUM TIpU U3YUYEHHUH MPEaMeTa « XUMUS» TOMUHHUPYIOIIee 3HAaUeHHUEe MPHOOpETaoT
TaKue IeJIM U 33/1a4H, KaK:

azanTaius oO0yJaroluxcsl K yCIOBUSIM JIMHAMHYHO Pa3BUBAIOIIETOCS MUpPa, GOpMUPOBAHUE
WHTEIJIEKTYaqTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM0o0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEIIEHU B KOHKPETHBIX >KU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM;

dbopMHupoBaHKE y O0YJAIOITUXCS KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHITHH ), UMEIOIINX
YHUBEpPCATHHOE 3HAYCHHE U1l PA3JIMYHBIX BHUJIOB JEATEIHHOCTH: PEUICHUsS MpoOJieM, TOWCKa,
aHanmm3a U 00paboTku uHpOpManuu, HEOOXOMUMBIX ISl MPUOOPETEHHUS OMbITa JCSITEIbHOCTH,
KOTOpasi 3aHMMAET Ba)XHOE€ MECTO B IO3HAHUU XUMHUHU, a TakXKe JUIsl OLEHKH C MO3ULUN
HKOJIOTHYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKUX MTPOIIECCOB HAa OPTaHU3M
YeJIOBEKa U IPUPOIHYIO CPENLY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX CHOCOOHOCTEM
00y4Jaromuxcsi: CIOCOOHOCTH CaMOCTOSITENbHO MPUOOpPETaTh HOBBIE 3HAHHUS MO XUMHUA B
COOTBETCTBUHU C >KU3HEHHBIMH IMOTPEOHOCTSMH, HCIOJIB30BAaTh COBPEMEHHBIC WH(POPMAIMOHHBIE
TEXHOJIOTHH JUIsl TIOMCKAa U aHajiu3a y4eOHOM M Hay4YHO-TOMYJSIpHOM MH(pOpMald XUMHUYECKOTO
COZIepKaHUS;

dbopMUpOBaHHE U Pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOMIOaTEIPHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH,
IpY IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;



BOCITMTAHHE Y 00YJArOIIMXCS YOSIKIEHHOCTH B TYMAaHUCTHICCKON HAITPABICHHOCTH XHMHH, €€
BOXHOW pOJIM B PEIICHUH TIOOAIBHBIX MPOOJIeM pPAMOHAIBHOTO MPUPOAOIOIE30BAHNUS,
MIOTIOJTHEHUST DHEPTeTHUYECKUX PECypCOB U COXPAHEHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIUMOCTH OCPEKHOr0 OTHOIICHHUS K MPHUPOJIC U CBOEMY 3JIOPOBBIO, a TaKiKe MPHOOPETECHUS
OIBITa MCIOJIb30BAHUS IOJYUYCHHBIX 3HAHWUW JUIS MPUHATHS T'PAMOTHBIX PEIICHUH B CHUTYallMsX,
CBsA3aHHBIX C XUMHWYCCKUMU SABJICHUSIMU.

B ydeOHOM maHe cpemHero oOIiero oOpa3oBaHUs MPEeIMET «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTH «ECTeCTBEHHO-HAYYHBIC PEAMETHI.

OO01ee 4YMCIO YacoB, OTBEACHHBIX JUIS M3YYCHHMS XUMHUH, Ha 0a30BOM YPOBHE CPEIHErO
ob1iero oopazoBanusi, coctaBisieT 68 yacos: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kiacce —
34 gaca (1 gac B HEENIO).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

IIpenMeTr opraHM4eckold XMMHUU: €€ BO3HUKHOBEHHUE, PA3BUTUE W 3HAYEHUE B IOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus opraHndeckux coequHenunit A. M. byrneposa, eé
OCHOBHbIE N0JI0KeHUSA. CTpYKTypHBIE (OPMYJIbI OpraHMYecKUX BelecTB. ['omonorus, uzomepus.
XVMHYECKas CBSA3b B OPraHNYECKUX COCIMHEHUAX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBiaenue o kinaccuuKaluu opraHMYeckux BemiecTB. HomeHkaTypa OpraHudecKkux
COoeIMHEHUH (cucTeMaTH4ecKasl) U TPUBUAIbHbIE HA3BaHUS Ba)KHEHIIMX IpEICTaBUTENEH KJIacCcoB
OpPraHNYECKHUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEIIECTB M MX IPEBPAILEHUI: O3HAKOMIICHHE C
o0pa3llaMyl OpPraHMYECKHUX BEIECTB M MaTepHajaMHd Ha UX OCHOBE, MOJAEIHPOBAHHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HAOIIOIEHNE U OMMCAHNUE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (TJIaBJIECHUE, OOYTJIMBAaHUE U TOPEHUE).

Yraesoaopoasl

AnKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKMH pAx. MeTraH M 3TaH — MNpocTenlIne
NPECTaBUTENIN aJIKaHOB: (PU3MYECKHE U XMMHUYECKHE CBOWCTBA (PEaKLUU 3aMELCHUs U TOPEHHUS),
HAaxO0’KJICHUE B IIPUPO/JIE, IIOJyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psi. DTUIIEH U MPOIMUIEH — MpOCTEeUIIne
NPEJCTaBUTENIN AJKCHOB: (PU3MUECKMe U XMMHUYECKHE CBOIcTBa (peakuuu THAPHPOBAHUS,
raJIOT€HUPOBAHMUS, TUIPATAllUH, OKUCIIEHHUS U MIOJIMMEPHU3ALlNN ), TIOIYYEHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MerunOyranueH-1,3: cTpoeHue, BaKHEWIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTMYECKHH psifl. ALIETHIIEH — IPOCTEHIINN
NPEJCTaBUTENIb AJKHHOB: COCTaB, CTpOCHHE, (U3NUYECKHE M XUMHUECKHME CBOMCTBA (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHHUS, TUAPATALIUU, TOPEHHUS ), TOJIyUCHHE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (GU3MYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS WM HUTPOBaHUs), IOIYYEHME U NpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ce0lcmea (peakyuu 2aio2eHupoS8anus U HUMpPOBAHUs), NOTyYeHUue U



npumenenue.  TOKCMYHOCTH  apeHOB. ['eHeTmyeckas CBSI3b  MEXIy  YIJIEBOJOPOJAMHU,
NPUHAIISKAIIMMHI K Pa3IHYHBIM KIaccaMm.

[TpupoaHble MCTOYHUKHU YrieBoaopoaoB. [Ipupomublii ra3 u momyTHble HE(TAHBIC Ta3bl.
Hedtp u e€ npoucxoxaerue. CriocoObl nepepaboTKky HE(DTH: MMEPErOHKa, KPEKUHT (TEPMHUUCCKUH,
KaTaJuTHueckuit), muponus. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHE B IPOMBIIIJICHHOCTH
U B ObITy. KaMEeHHBII yTroJib ¥ IPOYKTHI €ro mepepadoTKy.

DKcrepUMEHTAbHbIE METO/Abl M3YyYCHHs BEUIECTB M WX IPEBPAIICHUN: O3HAKOMIICHHE C
oOpa3lamu IjacTMacc, KaydykoB U pe3uHbl, Koiuiekuuu «Hedtb» u «Yromb», MolearpoBaHuE
MOJIEKYJI yTJIE€BOJOPOIOB U I'aJIOT€HONPOU3BOIHBIX, IPOBEICHUE IPAKTUYECKOM PaOOTHI: MOTYYeHHE

ATUJIEHA U U3yYEHHUE €O CBOMCTB.

PacuérHble 3anaum.

Brruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Maccol, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIIeCTBA WU MPOAYKTA PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M O3TaHON: CTpoeHHe, (u3nveckue u
XUMHUYECKHE CBOWCTBA (pEakiUu C aKTUBHBIMH METajUlaMH, TallOT€HOBOJIOPOJAMHU, TOPEHHE),
npuMeHeHue. BogopoaHbie CBsI3U MEXy MOJIEKYJIaMU CIIUPTOB. /leficTBHEe MeTaHoIa U 3TaHOJIa Ha
OpraHHu3M 4YeJIOBEKa.

MHoroaromMHbie CHUPTHL. ITUICHIIIUKOIb U TIUIEPUH: CTpOeHHE, GU3NUYECKUE U XUMHUECKUE
CBOICTBa (B3aMMOJEHCTBUE CO LIEIIOYHBIMU METAJIIIAMH, KAUECTBEHHAs PEAKIUS HA MHOTOATOMHbBIE
cnupthl). JlelicTBUe Ha OpraHu3M uenoBeka. [IpuMeHeHne rimuepruHa u STUIICHTJTUKOJISL.

@DeHo: CTpOeHUE MOJIEKYJIbl, PU3NYECKUE U XMMHUYECKHE CBOMCTBA. TOKCHMUHOCTH (peHOIIa.
[Tpumenenue peHomna.

Anbnerunsl U kemoHul. @opManbieru], alleTanbIerul: CTpoeHne, pu3ndeckue 1 XuMH4ecKre
CBOMCTBa (peakIuu OKHCIEHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE DPEAKIMH), MOJydeHUE U
IPUMEHEHUE.

OHOOCHOBHBIE Tpe/iebHble KapOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas KHCIIOTBHI:
CTpoeHue, pU3n4ecKue U XMMHUYECKHe CBOMCTBa (CBOICTBa, 0oOIIMe JUIS Kiacca KUCIOT, peaKius
sTepuduKanmm), TMOoIdydeHHue U npuMeHeHue. CTeapuHOBass M OJIEMHOBAas KHUCJIOTHI Kak
MPEJICTAaBUTENIN BBICIIMX KapOOHOBBIX KHUCIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE AEHCTBHE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [MIpOnH3 CIOKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poiab KUPOB.

VYrneBonpl: cocta, Kiaaccuukanus yrieBoaoB (MOHO-, TW- U Toymcaxapuasl). [moko3za —
NPOCTEHIINKA MOHOCAXapHJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3HMUECKHE U XUMHUECKHUE
cBoiicTBa (B3auMoeicTBue ¢ ruapokcuaom mMeau(ll), okucinenne aMMuadHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHHEe, OpOKEHHE TIIOKO3bI), HAXOXJIECHHWE B TMPHUPOJE, IPUMEHEHUE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.

Kpaxman u nemnono3a Kak IpUpojHble mosmMmepbl. CTpoeHHE Kpaxmajla M LEUIIOJIO3bI.
dusnuecKkue 1 XMMUYECKHe CBOWCTBA Kpaxmaia (TUIpOJIn3, KaUeCTBEHHAs PEAKIIHsI C HOJOM).

OKCHepUMEHTAIbHBIE METOJAbl HW3YYEHHs BELIECTB U UX IMPEBpallleHUIl: NpOBEACHUE,
HaOJI0/IEHUE U OMUCAHKE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHbBIE PEAKIIUU
O/IHOATOMHBIX CNUPTOB (OKUCIeHHE HITaHoja okcuaoMm wmeau(ll)), MHOroaTOMHBIX CHOUPTOB
(B3aumogeicTBue riuiepuHa c¢ ruapokcuaoM meau(ll)), anbaernnoB (OKuUcIEHHE aMMHUAYHBIM



pactBopoM okcuaa cepedpa(l) m rumpoxcuaom meau(ll), B3aumoaeicTBHe Kpaxmajia ¢ HOJOM),
NPOBE/ICHUE NMPAKTHYECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnble 3anaum.

Bbruucnenys o ypaBHEHHIO XUMUYECKOM peakuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA UJIM NPOJYKTA PEaKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BELIECTB UJIU IPOAYKTOB PEAKIINH).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNUS.

AMUHOKHCIIOTHI Kak aM(OTepHblEe OpraHudeckue coenuHeHus. dusndyeckue U XUMUYECKUE
CBOWCTBa aMUHOKMCIIOT (Ha IpuMepe ruuuHa). bruonornyeckoe 3HaueHne aMuHOKHUCIOT. [lenTu sl

benku kak NpUpoAHbIE BBICOKOMOJIEKYJSIpHbIE coeAuHEHMs. llepBuuHas, BTOpUYHAs U
TpeTU4HAas CTPYKTypa OenkoB. XHUMHUYECKHME CBOMCTBAa OCNKOB: THIPOIH3, JEHATyparus,
Ka4eCTBEHHbIE pEaKIUU Ha OEJKH.

OKcliepUMEHTAbHbIE METO/bl M3YYEHHUs BEIIEeCTB M MX IpPEBpalleHUid: HaOIoAeHuEe U
OINMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: JI€HATYypalus OEJIKOB IIPU HArpEeBaHUU, LIBETHHIE PEAKIIUU
OeNKOoB.

BbicokomoIeKy IsIpHBIC COCIUHEHHSA

OcCHOBHbBIE TOHATUS XHMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHH: MOHOMEp, IOJIUMED,
CTPYKTYpHO€ 3BEHO, CTEIIEHb NOJMMEPU3ALINH, CPEIHAS MOJIeKysspHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — OJIMMEpPU3aLtsl ¥ MOJMKOHACHC Al

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMS BELIECTB M HUX IPEBPALLEHUI: O3HAKOMIICHHE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€d MpU M3y4eHUU opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCS YePe3 NCIOIb30BaHNE KaK OOILINX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U OHATHH,
ABJIAIOINXCSI CACTEMHBIMHU JUIsSl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'0 IIUKIIA.

OO01re ecTecTBEHHO-HAayUHbIE MOHATHS: SIBJIEHUE, HAyYHBIH (haKT, TUIIOTE3a, 3aKOH, TEOPHUs,
aHaJIN3, CUHTE3, KJiIacCUUKalus, NEepUOJUYHOCTh, HAOIIOJEHHE, H3MEpPEHHE, SKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®dusnka: MaTepus, PHEPIrHsi, Macca, aTOM, DJIEKTPOH, MOJIEKYJIAa, SJHEPIeTUYECKUI YPOBEHb,
BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIIEeCTBA, (U3NUYECKHE BEIMYUHBI U €AMHUIIBI UX
U3MEpEeHHUS.

Buonorus: xnerka, opraHusM, Ouocepa, OOMEH BelIeCTB B OpraHusMme, (OTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorusi: MUIIEBbIE MPOJYKTHI, OCHOBBI PAallMOHAIBHOIO MHUTAaHUS, MOIOIINE CpPECTBa,
JIEKapCTBEHHBIE U KOCMETHMYECKHE IpernapaThl, MaTepualbl U3 MCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA
Teoperuvyeckue OCHOBbI XUMHHU
XUMHYECKUH dJeMeHT. AToM. Slapo artoma, H30TOMBL. JIEKTPOHHAs 000JOYKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOHTamH, S-, P-, d- amementsl. OCOOCHHOCTH
pacnpeaciicHud 3JICKTPOHOB I10 0p61/ITa.H}IM B aToMax 3JICMCHTOB IICPBBIX I-IGTI:IpéX Nepruoaos.
DJeKTpoHHas: KOH(UTYpalys aTOMOB.



Ilepuonnueckuii 3akoH u Ilepmogmyeckas cucrema Xumudeckux »dneMeHtoB J[. U.
MenpeneeBa. CBsi3b NEPUOANYECKOT0 3aK0HA U [lepuoanyueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
. U. MenzeneeBa ¢ COBPEMEHHOW TEOpUEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMUS
CBOMCTB XMMHYECKUX AJIEMEHTOB M 00pa3yeMbIX UMM IPOCTHIX U CIOXKHBIX BEIIECTB MO rpynnam u
nepuoiaM. 3Ha4eHHe MePUOANYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Bujbpl XUMHUYecKOM CBs3M (KOBaJEHTHAas
HEeNoJIsIpHasl W TOJISIpHAs, HMOHHAs, MeTaJuIMdeckas). MexaHu3Mbl 00pa3oBaHUS KOBAJIEHTHOU
XUMUYECKOW CBs3U (OOMEHHBI M JOHOPHO-aKLENTOPHBIM). BomopomHas cBsi3b. BalleHTHOCTS.
DIIEKTPOOTpULIATENBHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BeuectBa MOJEKYJISIPHOTO M HEMOJIEKYJISPHOIO CTPOEHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THIBl KPUCTAIUIMUECKUX PpEHIETOK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEeIETKH.

[lonsiTue o aucnepcHblx cuctemax. VICTMHHBIE U KOJUIOMJHBIE pacTBOpbl. MaccoBas A0is
BEILIECTBA B PaCTBOPE.

Knaccugukanus HeopraHndeckux coeanHeHuid. HoMeHKIaTypa HEOpraHMYeCKHX BEIICCTB.
['eneTnyeckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3TIMUYHBIM KIIACCaM.

Xumuyeckass peakius. Krinaccudukanuss XUMHUECKUX pPEaKIUil B HEOPraHUYECKON W
OpraHMYECKON XMMMH. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U IpEBpallEeHUs
SHEPTUU MPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pa3inuHbIX (akTopoB. OOpaTUMbIE pPEaKIIHH.
Xumnueckoe papHoBecue. GakTOPhI, BIUSIOLINE HA COCTOSTHUE XUMHUECKOTO paBHOBecus. [IpuHumn
Jle larense.

OnektponauTuueckas auccoruanus. CuiibHble W cialble AyeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IEJTOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKCepUMEHTAJIbHBIE METO/IbI U3YUYEHHsI BELIECTB U UX MPEBPALLEHUI: TeMOHCTpAIHs TaOJINLL
«lTepnognueckas cucrema xumuyeckux snemeHtoB . WM. MengeneeBay, H3ydeHUE MOJEIIEH
KPUCTAIIMYECKUX PEIIETOK, HaOMIOJeHHe ¥ OINHCaHUuE JAEMOHCTPALMOHHBIX M JIa0OpaTOPHBIX
OMBITOB (pa3IOKEHUE MEPOKCHIA BOAOPOJA B NMPUCYTCTBUM KaTalln3aTopa, ONPEIECIICHUE CPENbI
pPacTBOpPOB BELIECTB C IOMOIIBI0 YHUBEPCAIBHOTO HWHAMKATOpa, pEaklMM HOHHOIO OOMEHa),
IPOBEJICHNE MPAaKTHUUECKO paldoThl «BnusHHE paznuyHbIX (AKTOPOB HAa CKOPOCTh XMMHUYECKOMN
peaKLm.

Pacuérnbie 3a1aun.

Pacu€rbl Mo ypaBHEHUSM XHMHUYECKHX pEaKLUi, B TOM YHUCIIE TEPMOXHUMUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BaHUEM TOHATHUS «MAcCOBasi A0JIS BEIIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. [Tonoxxenne HemeramioB B [lepuonnyeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /1.
U. MenpeneeBa 1 0cOOEHHOCTH CTPOCHUSI aTOMOB. DPU3NYECKUE CBOIICTBA HEMETAIIOB. AJIOTPOIUS
HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u yrieponaa).

XUMHUECKUE CBOWCTBA BaXXHEWIIMX HEMETaIOB (TaJloreHoB, cepbl, a3ora, docdopa,
yriaepoaa U KpEMHHUS) U UX COEIUHEHHMM (OKCHIOB, KMCIOPOACOAEPKAIINUX KHUCIOT, BOJOPOAHBIX
COCTMHCHU).

[IpruMeHeHne BaXKHEUIIINX HEMETAIVIOB M UX COCTMHEHUN.

Meramnsl. [lonoxxenue Meramios B Ilepuoauueckoil cucreMe XUMUYECKUX 31eMeHTOB JI. 1.
MengeneeBa. OCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JI0YeK aroMoB MeTawioB. OOrmiue



¢uszmdeckue cBorcTBa MeTauioB. CIUTaBbl METALIOB. DJIEKTPOXUMHUYECKUN Pl HANPsHKEHUN
METaJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPUH, Kalluid, KalbIUil, MAarHUH, aTFOMUHHM,
LIUHK, XPOM, HKeJIe30, MeJlb) U UX COCTUHECHHUIA.

O61ue criocoObl moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTaIbHbIE METO/Ibl M3YUEHUSI BEIIECTB U UX MPEBPALICHUN: U3YYCHHE KOJUICKIIUU
«MeTaisl U CIIaBbD», 00pa3IOB HEMETAUIOB, PEIICHNE SKCIICPUMEHTAIBHBIX 3a/a4, Ha0II0ICHNE
U ONHCAaHHWE JEMOHCTPALIMOHHBIX U J1a0OPAaTOPHBIX OIMBITOB (B3aUMOJCHCTBHE TUIPOKCHUIA
QITIOMHUHUS C PaCTBOPaMH KUCIIOT U IIEJI0YEH, KaYeCTBEHHbIE PEaKIIMK HA KaTHOHBI METAJIIOB).

Pacuérnbie 3a1aun.

Pacuétel Macchl BelecTBa Wi 00bEMA ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMaA, KOIMUYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIUU, €CITH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XUMHUA U KU3Hb

Ponp xumum B 0OeCrieYeHUHM 3KOJIOTHYECKOM, YPHEPreTHYECKON M MHUIIEBOM 0€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/AX MTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBienust 00 OOUIMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO MOTYYSHHs BAKHEUIITUX
BEIIECTB.

UenoBek B MHpE BEIIECTB M MAaTEPUATIOB: BAXHEHIINE CTPOUTENIbHBIC MaTEpHAIbI,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpPAaCKH, CTEKIO, KEpamMHKa, MaTepuaibl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIC yI0OpEHUS.

XuUMHS 1 3]I0POBhE YEJIOBEKA: MPABHIIA UCIIOJIH30BAHUS JICKAPCTBEHHBIX MTPENapaToB, MpaBuiia
0€301acHOTO UCIOJIH30BAHUS MTPENAPATOB OBITOBOM XUMHUU B TMIOBCETHEBHON KU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzarus MeXmpeIMeTHBIX CBsI3ed MpU M3y4yeHUU OO0Iel 1 HeopraHudeckoil xumuu B 11
KJIacCe OCYIIECTBISIETCA Yepe3 MCIOJIb30BAaHME KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK U
MOHSITUH, SBIISIOMIUXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEJAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mure ecTeCTBEHHO-HAYYHBIE MOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CUHTE3, Kiaccuukamnus, TMepUOJUYHOCTh, HAONIOJIGHHWEe, OSKCIEpUMEHT, MOJECIUPOBAHUE,
U3MEpPEHHE, SIBJICHHE.

®dusnka: maTepusi, SHEPTUsi, Macca, aTroM, dSJEKTPOH, MPOTOH, HEUTPOH, HMOH, H3O0TOII,
pPaZIMoOaKTUBHOCTh, MOJIEKYJa, JHEPTreTHYECKH YpOBEHb, BEIIECTBO, Telo, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBa, GU3NUYECKUE BEIMUYUHBI U €IMHUIIBI KX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opranusm, s3KocucTeMa, ouocdepa, Makpo- U MUKPO3JIEMEHThI, BATAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIE, TOTLTUBO, PECYPCHI.

TexHomorusl: XMMUYECKass MPOMBIIUIEHHOCTh, METAJULYypTusi, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHuayoB, CEeTbCKOX035HCTBEHHOE MIPOH3BO/ICTBO, MUIIEBast MIPOMBIIIIICHHOCTb,
dbapmareBTUYECKasi MPOMBIIIIIEHHOCTD, MTPOU3BOACTBO KOCMETHUUECKHUX MPEnapaToB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEBI 110 XUMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI



®I'OC COO ycranaBnuBaeT TpeOOBaHHUSA K pe3yiIbTaTaM OCBOSHUS 00yUYaIOIIUMHUCS ITPOTrpaMM
cpeaHero oOmero o0Opa3oBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM W MpeaMeTHbIM). HayuHo-
METOAMYECKON OCHOBOM ISl pa3padOTKU IIIAHUPYEMBIX PE3yIbTaTOB OCBOCHHS IPOTPAMM CPETHET0
o011ero o6pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXOI.

B CcOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOSHHS MpeaMeTa «XUMUs» Ha YPOBHE CPEAHEr0 00Iero oOpa3oBaHUs BbIICICHBI
CJIEIYIOIINE COCTABIISAIOILNE!

OCO3HAaHHE OO0YYarOIIMMHCS POCCHICKOM TpakIaHCKONH HIECHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

IIEJICHANPABICHHOE PA3BUTHUE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HA OCHOBE KIFOYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJICTBOBATHCA B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IMPUCYLIMMHU LEJIOCTHOM CHCTEME XUMHYECKOIO
oOpa3zoBaHusi;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHUYECKOM KYIbTYphl U CHOCOOHOCTH CTaBUTH LEJIU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JIMuHOCTHBIE PE3yABTATHI OCBOCHHS ITPEeaAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE y4eOHOU 1
BOCIIMTATEIbHOW JEATENIbHOCTM B COOTBETCTBUM C T'yMaHHWCTUYECKHUMH, COLUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH W HJ€aJlaMUd POCCHICKOTO TpPa)KIaHCKOrO O00IIecTBa,
OPUHATBIMH B OOIIECTBE HOPMAaMM M MpPaBUIAMHU TOBEACHHUS, CIHOCOOCTBYIOLUIMMH IpolieccaM
CaMOIIO3HaHUs, CAMOPAa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJIEHUSI TIMYHOCTU 00YyYarOIINXCS.

JIM4HOCTHBIE pE3yNbTAaThl OCBOECHUS IpenMeTa «XHUMHUS» OTPakaloT CPOPMUPOBAHHOCTD
OTIbITA NTO3HABATENLHOM U MPAKTUYECKOM JeATETbHOCTH 00YyUYaIOIIUXCs 110 pean3aluy NPUHSTHIX B
o0111eCcTBE 1IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHS O00YYaIOIIMMHUCA CBOMX KOHCTUTYLMOHHBIX NpaB M OOS3aHHOCTEH, yBaKEHHs K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMaxX M TMpaBUJIaX MEXKIMYHOCTHBIX OTHOILIECHHUW B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATENbHOCTH MPU CO3JIaHUM YYEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBIMOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTHKY U apTyYMEHTBI IPYTUX TPU
aHaJIM3€ Pa3IUYHbIX BUJIOB YUeOHOI 1€ TENbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS K ICTOPUYECKOMY U HAYYHOMY HAcJIEUI0 OT€YECTBEHHON XUMHUU;

yYBa)KEHHsI K IIPOIIECCY TBOPUECTBA B O0JIACTH TEOPUHU U MPAKTUUYECKOTO MPUMEHEHUS XUMUH,
OCO3HaHHUA TOTO, YTO JOCTH)XEHUSI HAYKU €CTh Pe3yJbTaT AJIUTENbHBIX HAOTIOACHUN, KPOIOTIUBBIX
HKCIIEPUMEHTAJIbHBIX IIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEpeca U NM03HaBaTeIbHBIX MOTHBOB B MOJIYYE€HUH U TOCIEAYIOIEM aHalu3e HH(opMauu
0 MEPENOBBIX JOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'0 CO3HAHUS, STHUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlUH, CBS3aHHBIE C XUMUYECCKUMHU SIBICHUSAMH, U PHHUMATH
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OL€HUBaTh CBOE IIOBEIEHWE W IIOCTYIIKM CBOMX TOBApUUICH C IO3ULMU
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IIOCIEACTBUN 3TUX IOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

IIOHUMaHMs LEHHOCTeH 370poBoro u Oe3zomacHoro oOpa3a KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOITIO/ICHHSI TIPAaBUJI O€301acCHOTO OOpaIeHHs C BEIECTBAMU B OBITY, IIOBCEIHEBHOW KU3HU
Y B TPYAOBOU AEATEIBbHOCTH;

IOHUMAaHMsl LIEHHOCTHU IPaBUJI MHIMBUAYAJIbHOIO U KOJUIEKTUBHOI'O O€30M1aCHOIO MOBEICHMS
B CUTYalUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCJTEICTBUA W HENPHUATUS BPETHBIX MPHUBBIYEK (YHOTpEOICHUs ajKoroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCIEIOBATENbCKOM  JEATeNbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEHICHUM IPAKTUYECKHX 3a4a4 COLMAIBHOU
HaIlpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJIbI);

UHTEpeca K IPaKTUYECKOMY U3yUeHHIO podeccuil pa3nuyHoro poja, B TOM YHCIIE Ha OCHOBE
IPUMEHEHHUS TPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)X€HUS K TPYLY, JIIOASAM TPyJa U pe3yJibTaTaM TPYI0BOM ACATEIbHOCTH;

TFOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIUBUAYaJbHOW TPaeKTOpUM 0Opa3zoBaHus, Oyaylei
npodeccun U peanu3aluu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTHYECKHU 11€1eCO00pa3HOro OTHOUIEHUSI K NPUPOAE, KaK MCTOYHUKY CYLIECTBOBAHMS
JKH3HH Ha 3eMiIe;

MOHMMAHUS TJ100aJbHOTO XapakTepa 3KOJIOTMUYECKUX MpoOeM, BIMSHHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHMsI HEOOXOJIUMOCTH HCIOJIBb30BaHUS JOCTHIXKEHUM XHMHUM JJIs PEeLICHHs BOIPOCOB
pPalMOHAIBHOIO IIPUPOJOIOJIB30BAHNS;

AKTUBHOTO HENIPUATHUSA IEUCTBUH, TPUHOCSIINX BPE OKPYKAIOIIEH IPUPOJHON Cpelie, yMEHUS
MIPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHYECKHUE MOCIEACTBUS MPEAIPUHUMAEMBIX ACHCTBUI U
IIpeoTBpallaTh UXx;

HaJIU4¥sl PA3BUTOIO DKOJOTMYECKOIO MBIIUICHUSA, OKOJOTMYECKOM KYJIbTYpBI, OIIbITa
JIEATEIbHOCTH  JKOJIOTMYECKOW  HAIlPaBJIEHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HWMH B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM M COLMATIbHON MPAKTHUKE, CIOCOOHOCTH M YMEHHUS aKTHBHO
IPOTHBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILECTBEHHOW MPAKTHKU;

NOHUMaHMA CcHelM(UKM XUMHUM Kak HayKd, OCO3HaHMA €€ poilud B (POPMHUPOBAHUU
PaLMOHATBHOTO HAYyYHOTO MBIIUICHUS, CO3JaHHM ILIEJIOCTHOTO IMPEICTaBICHHUS 00 OKpYyKaloIieMm
MUPE KaK O €JUHCTBE MPUPOBI U YEJIOBEKA, B TIO3HAHUN TPUPOIHBIX 3aKOHOMEPHOCTEH U PEILICHUN
npo0JeM COXpaHeHHs TPUPOTHOIO PABHOBECHUS;

yOeXAEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH [JiI COBPEMEHHOUW IMBHIM3AlUU: B €&
TYMaHHCTUYECKOH HANpaBICHHOCTH M BaKHOW pOJM B CO3JAaHMM HOBOM 0a3bl MaTepUalIbHOU
KYJBTYpBl, PEIICHUH TIJI00aIbHBIX NPOOJIEM YCTOWYMBOIO pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM,



SHEPreTUYeCcKOM, MUIIEBON U SKOJOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00eCIIEeYeHUH
YCIIOBUH YCIIEIIHOTO TPYAA U DKOJIOTHYECKU KOMGPOPTHOM KUZHU KaXIO0T0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: IOHUMAHUSA  CYIIHOCTH  METOJIOB  IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOJy4Yaemble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBIICHUN OKPYKAIOIIET0 MUPA U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX C LEIBIO
MOJIYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO UCIOJIB30BaTh XUMUYECKUE 3HAHUS JIJIS pelIeHus mpoOseM B
pealbHBIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM IS TEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HEMPEPhIBHOMY OOpa30BaHHIO M CamMO00pa3oBaHUIO, K
AKTUBHOMY TMOJIYYE€HHIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IMYHBIX cdepax mpodecCHOHATbHON AeITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHbIe Pe3yJbTaThl OCBOCHHS YICOHOTO TIpeaMeTa «XUMHUs» Ha YPOBHE CPEITHETO
o0mrero oOpa3oBaHuUs BKIFOYAIOT:

3HAYMMbIC 11 (OPMHPOBAHUS MHPOBO33PEHHUS OOYUYAIONIMXCS MEXIUCIUILTNHAPHBIC
(MeXTpeIMeTHbIC) 00IIeHAYYHBIC TIOHATHS, OTPAKAIONINE [IEIOCTHOCTh HAYYHON KapTHHBI MUpPA U
crenupuKy METOAOB ITO3HAHUs, MCIOJIh3YEMBIX B C€CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEprus, ABIEHUE, MPOLIECC, CUCTEMA, HAYUHBIN (DaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
TeopHusl, UCCIIeZIOBaHNE, HAOMIOICHIE, U3MEPEHUE, SKCTIEPUMEHT U JIpyTHe);

YHHUBEpCaIbHBIC yUdeOHBIC JACUCTBHS (ITO3HABATEIbHBIE, KOMMYHUKATUBHEIC, PETYIIATUBHEIC),
obecrnieunBaronue GopmMupoBaHue (GyHKIMOHATEHON TPAaMOTHOCTH W COIMAIBLHOW KOMIICTCHITHH
o0y4aromuxcs;

CIIOCOOHOCTH oOyyaronmxcs HCIIOJIb30BAaTh OCBOCHHBIC MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PEHUYCCKUE 3HAHUS i YHUBEPCAIbHBIC yUeOHBIE JCHCTBHSI B IO3HABATEIHHON U COITUATTBHON
MIPAKTHKE.

MeTtanpeaMeTHble  pe3yibTaThl OTPAXKAlOT OBIAJCHHE YHHUBEPCAJIbHBIMU  YU4e€OHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OBRJ1ajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY J1€HCTBUSIMU:

1) 6a3oBble JJOrMUYEeCKHUE AeHCTBUS:

CaMOCTOSITENILHO (D OPMYNIHpOBaTh W  aKTyaJlU3WpOBaTh MPOOIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEACIATh TENH JCSITeILHOCTH, 3ajaBas IapaMeTpbl W KPUTCPUU HX JOCTHIKCHHS,
COOTHOCHTB Pe3yJIbTaThl JICITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIB30BAaTh TPU OCBOSGHUU 3HAHUNA MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICNISTH
XapaKTepHble TPU3HAKK TOHSATHA ¥  yCTaHABIUBaTh WX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE OHITHS JUTSI OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SIBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(PUKAINN BEIISCTB U XUMHUYCCKHX PEaKIIHIA,

YCTaHABIMBATh TPUUNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTHBHBIC, HCTyKTUBHBIC, [0 aHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHUS B pPAaCCMATPHUBACMBIX SIBICHUAX, (DOPMYIHpPOBATH BBIBOABI U
3aKJIFOYEHUS,;

NPUMEHSTh B TPOIECCe MO3HAHUS, HCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, TIPe0OpPa3OBLIBATh MOJEIHHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMHYECKast pOpMyIIa, ypaBHEHHE XUMUUECKOHN peakIuK — IPU PELIEHUN yYeOHbIX T03HaBaTEIbHbBIX
U TPaKTUYECKUX 3a]ay, IPUMEHSTh Ha3BaHHbIE MOJEIIbHBIE IPEJICTABICHUS JJI BBISBICHUS
XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEILIECTB U XUMUYECKUX PEAKLHil.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIAJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMmynupoBaTh LEAM W 3aJa4d  UCCIENOBAHMSA, HCIIOJIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITENIEHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(bopMHpOBaHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHUIA;

BJIAJCTh HAaBBIKAMU CAMOCTOSATEJIBHOTO IUIAHUPOBAHHUA M IPOBEACHMS YYEHHYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAONIOAATh 3a XOJOM IIPOIECCA, CaMOCTOSITEIILHO
MPOTHO3MPOBATh €ro pe3yiabTar, (HOpMyIHpoBaTh OOOOIIEHUS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIIEAOBAHMS, COCTAaBJIATh OOOCHOBAHHBIM OTYET O MPOJETAHHON
pabore;

PUOOPETATh OMBIT YUEHUYECKON HCCIIEA0BATENbCKON U TPOEKTHOM AESITENbHOCTH, IPOSIBIIATH
CIIOCOOHOCTBH U TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METOJI0B PEILIEHHUs MPAaKTUYECKUX 3ajad,
PUMEHEHUIO PA3JIMYHBIX METO/I0B MO3HAHMS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(OpMaIy (HayqHO-TIOMYJIsipHAs JTUTEepaTypa
XUMHUYECKOIO COJIep’KaHus, CIpaBOYHbIE MocoOus, pecypchl WHTepHeTa), aHaIU3UPOBATH
UH(OPMALIMIO pa3IMYHBIX BUI0B U ()OPM IIPECTABICHUS, KPUTHUECKH OLIEHUBATh €€ I0CTOBEPHOCTh
Y HENPOTUBOPEYNBOCTH;

(dbopMynupoBaTh 3ampockl U MPUMEHATh pa3IMyHble METOAbl IMpU IOUCKE U O0TOOope
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAJIbHYIO (OpMY MpEACTaBI€HUS HHPOpPMALUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAyYHBIH SI3bIK B KAUECTBE CPEJICTBA IPU pabOTe ¢ XUMHUECKOM HHpOopMaLueit:
OPUMEHATh MEXNpeAMeTHble ((u3ndYeckue M MaTeMaTU4ecKue) 3HaKM U CHUMBOJIBL, (OPMYIIBI,
ab0peBuaTyphl, HOMEHKJIATYypYy;

HCIIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISITHOCTH.

OBJiajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHM A€l CTBUSIMU:

3aaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOl TeMbl B XOJ€ IUAJIOra W/WIN JUCKYCCHH,
BbICKa3bIBaTh HJE€H, (HOPMYIUpPOBaTh CBOM  MPEAJIOKEHUS OTHOCUTENBHO  BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C TMpe3eHTalueil pe3ylbTaTOB IMO3HABATENBHOW JEATENBHOCTH, MOJTYYEHHBIX
CaMOCTOSITENIEHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBIIOJIHEHUH XUMHUYECKOIO SKCIIEPUMEHTA,
MPAKTUYECKONH pabOThl MO HMCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alii y4eOHOro
npoekta W (OpMyIHUpOBaTh BBIBOJABI IO pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYTEM
COIJIACOBAHUS TO3ULIUH B X0/1€ 00CYKIeHUS U 0OMEHAa MHEHUSIMH.

OBJiaieHNe YHUBEPCAIbHBIMH PeryIaTHBHBIMH el CTBUSAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBJISATH CBOIO IO3HABATENBHYIO JI€ATEIBHOCTD,
ompenenss e€ LeNd U 3aJa4ud, KOHTPOJUPOBATb M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii  aIrOPUTM JEHCTBHM TNPH BBHINOJHEHUM YYEOHBIX M HCCIEIOBATEIbCKHX 3a/ad,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBI COCO0 MX peleHHs ¢ Yy4€TOM MOJTYYEHHUS HOBBIX 3HAHUN O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSX;



OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH ACATEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.
HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHs OTPaXaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUN O XMMHYECKON COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, POJIM XMMHUHU B TO3HAHUM SIBICHUW TPUPOABI, B (POPMUPOBAHUH MBILIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PAMOTHOCTH, HEOOXOAMMOM Ml peleHus
NPAaKTUYECKUX 3a7ad M HSKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpelIE;

BJIQ/ICHUE CUCTEMOM XMMHUYECKUX 3HAaHUH, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAratoIue MOHATUS
(XMMMUYECKUI 3JIEMEHT, aToM, »JJEeKTpPOHHAas O000JI0OUKa aToMa, MOJEKyJa, BaJeHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas H
COKpaIéHHasi), MOJIb, MOJIIpHAsi Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeNeT, PYHKIMOHAIbHAS
rpynna, pajukai, U30Mepus, H30Mepbl, FOMOJIOITMUECKUN Psi/l, TOMOJIOTH, YTJI€BOJ0OPO/Ibl, KUCIOPO/
U a30TCOJepiKallie COeJUHEHU, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIIIPHbIE
COEZIMHEHUS); TEOPHH U 3aKOHBI (TeOpusi CTPOEHUS opraHuyeckux Bemects A. M. bytiieposa, 3akoH
COXpaHEHHUsI MacChl BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMUU; MUPOBO33PEHUECKHE
3HaHMS, JIeKAL[ME B OCHOBE NMOHMMAHUS NPUYMHHOCTU M CHUCTEMHOCTH XUMHYECKHMX SIBJICHHH,
(akToJIOrMUECKUEe CBEACHUS O CBOMCTBAaX, COCTaBe, MOJy4YeHHMM U O€30IMacCHOM HCIOJIb30BaHUU
Ba)XHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH eATETbHOCTH YellOBEKa;

c(OpMUPOBAHHOCTh YMEHUI BBISABIIATH XapaKT€pPHbIE MPU3HAKY MOHSATUN, YCTAaHABIMBATH MX
B3alMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS INPU OMHMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALICHUI OPraHUYECKUX COEIMHEHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIEHHOW) (HOpMYJI OpraHUYECKUX BEILIECTB U
YpaBHEHUH XMMHUYECKUX PEAKIUIl, U3rOTABIMBATH MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB IS
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh IMPHHAUIEKHOCTb HM3YYEHHBIX OpPraHUYECKUX
BEIIECTB I10 UX COCTaBY U CTPOCHHUIO K OIpeIeIEHHOMY KJlacCy/Tpyrie coeuHeHHH (Yri1eBOAOPOIbI,
KHCJIOPOJT M a30TCOJEp’Kallle COEIUHEHHS, BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs1), JaBaTb UM
Ha3BaHUsA 1O cuctematnueckoil Homenkiatype (IUPAC), a Ttakke NpUBOAWUTH TpPUBHUAIBHBIC
Ha3BaHMs OTIEJIbHBIX OPraHMYECKUX BEUIECTB (ITWJIEH, IPOIWIEH, AlleTUJIEH, 3TUJIECHIIIUKOJIb,
rLepuH, (eHos, QopMalbIerusl, aneraibJerujl, MypaBbUHAs KHCJIOTa, YKCYCHas KHCIIOTa,
OJIEMHOBAsI KUCJIOTa, CTeapUHOBasi KUCJIOTA, TII0K03a, GPYKTO3a, KpaxMal, LeIi0103a, TIHIIHH);

c(OPMHPOBAHHOCTh YMEHHUSI OINpPENeNiATh BHUIbl XHMUYECKOH CBSI3M B OPraHUYECKUX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TMPUMEHSTHh IMOJIOKEHUS TEOPHUH CTPOEHUS OPraHu4YecKuX
BemiectB A. M. BytnepoBa /11 00bsSCHEHHUS 3aBUCMMOCTHU CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOEHHE, (U3NYECKHE U XUMHUECKUE
CBOWCTBA TUIMHWYHBIX MPEACTaBUTENCH Pa3INMYHBIX KJIACCOB OPraHMYECKMX BELIECTB (METaH, JTaH,
STWJIEH, TIPOMWIICH, ameTwieH, Oyraauen-1,3, metunOyramueH-1,3, OeH30J, METaHON, 3TAaHOI,
STUJICHIJIMKOJb, TJIUIEPUH, (PEHOJI, alleTanblIerul, MypaBbuHas M YKCYCHas KHCJIOTHI, TJIIOKO3a,
Kpaxmajl, LEJUII0JI03a, aMMHOYKCYCHasl KUCJIOTa), WUIOCTPUPOBATh I'EHETHYECKYIO CBSI3b MEXKIY



HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XMMHYECKUX PEAKLIUN C HCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyu;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPH30BATh UCTOUYHUKH YTIICBOJOPOJIHOTO ChIphbs (HE(DTH,
OPUPOJHBIN Ta3, Yrojib), CIOCOObl MX MEepepadOTKU W MPAKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKy;

c(hOpPMUPOBAHHOCTh YMEHUH MPOBOIUTH BBIYUCICHUS IO XUMUYECKUM YPABHEHHSIM (MacCCHI,
00bEMa, KOJTMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOAYKTA PEaKIMH M0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB MJIU MIPOJYKTOB PEAKIUH);

c(hOpMUPOBAHHOCTh YMEHUU BIAJETh CUCTEMOW 3HaHHI 00 OCHOBHBIX METOJaX HAYYHOI'O
MO3HAHUS, UCIIOJIB3yEMbIX B XUMUU TIPH U3yYCHHUH BEIIECTB U XUMHUYECKHX SBIICHUN (HAaOIIOICHNE,
U3MEpPEHHE, IKCIEPUMEHT, MOJACIUPOBAHUE), UCIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
NPUHATUS PEIICHUM B KOHKPETHBIX XU3HEHHBIX CHUTYalUsAX, CBS3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh YMEHHI COOJIFOJIaTh IMpaBWIA IOJIH30BAHUS XHUMHUYECKON TOCYHOH W
7a00paTOpPHBIM 00OPYIOBAaHUEM, a TAKKE MpaBHiia OOpAIeHHs C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINOJIHATH XHUMHUYECKUNA HSKCIEPUMEHT
(mpeBpaleHusT OpPraHUYECKUX BEIIECTB IMPU HArpeBaHUM, TMOJTYYCHHE STHIIEHA W U3YYCHHE €ro
CBOMCTB, KQU€CTBEHHBIC PEAKIIMU OPTraHWYECKUX BEIIECTB, ACHATypalus OEJIKOB MpPU HAarpeBaHUH,
[[BETHBIEC PEaKIMU OEJIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKU O€30MaCHOCTH MIPH OOpAIIEHUH C
BelleCTBAMH U JAOOPAaTOpPHBIM 00OPYJOBaHHMEM, TMPEACTABIATh PE3YNbTaThl XHUMHYECKOTO
HKCIIEpUMEHTA B (DOpMe 3arrcu ypaBHEHUH COOTBETCTBYIOIIUX PEAKIIUN U (POPMYITHPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh yMEHUN KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYI0 WH(OPMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U ApYyTrHux);

c(OpMUPOBAHHOCT YMEHHUH COOJIIO/AaTh TMpaBWJIa 3KOJOTHYECKH  II€JIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYZOBOM JCSITEIILHOCTHU B LIETISIX COXPAHEHHUS CBOETO 370POBBS 1 OKPYIKaIOIIeH
IIPUPOAHON Cpelbl, OCO3HABaTh OMACHOCTb BO3JECHCTBHUS HA KMBBIE OPraHU3MBbI OIPEIEIEHHBIX
OpraHMYECKUX BeIIeCTB, MOHMMasi cMbicn mokaszarens IIJIK, mosicHAT, Ha mpuMepax CcrocoObl
YMEHBIIEHUS U MPEIOTBPALLICHUS UX BPEHOIO BO3JCHCTBUS HA OPraHU3M YEJIOBEKA;

JUTST 00YUaIOIINUXCSl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHUE TPUMEHSITh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMUYECKHX SBICHUI;

JUTSL CIIETIBIX W CIIA0OBHISANINX OOYUYaIOIUXCs: YMEHHE UCIOIB30BaTh PelbeHO-TOUCUHYIO
cucrteMy o6o3Hauenuii JI. bpaitns myis 3anvucu XuMudeckux Gopmy.

11 KJIACC

[TpenMeTHBIC pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XMMHYECKON COCTAaBJISIONICH e€CTECTBEHHO-HAYYHOU
KapTUHBl MHUpa, POJIM XMMHUU B TO3HAHWUU SIBJICHUM MpHUPOAbI, B (OPMUPOBAHUM MBILUICHUS U
KYJIbTYypbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMUMOW Il  PEIICHUs
MPAKTUYECKUX 33aa4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MPUPOJHOM Cpelie;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAaHUH, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAratoIIue MOHATHS
(XMMHUYECKHUI JIEMEHT, aTOM, M30TOI, S-, P-, - 3JEKTPOHHBIC OPOUTAIH aATOMOB, HOH, MOJICKYIIa,
MOJIb, MOJI;IpHI:IfI OG"béM, BAJICHTHOCTD, 3JICKTPOOTPUIATCIIbHOCTDb, CTCIICHb OKUCJICHUA, XUMHWYCCKAaA
CBsI3b (KOBaJICHTHAsl, MOHHAs, METaJUIMYeCKasi, BOJOPOJIHAS), KPUCTAJUIMYECKAsT DPEMIETKA, THITBI



XUMHYECKHX PEaKLUi, pacTBOP, AJIEKTPOIUTHI, HEAIEKTPOJIUTHI, DICKTPOIUTHUECKAs IUCCOLUALIMS,
OKHUCJIUTEIb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKON pEaKIMU, XUMUYECKOE PABHOBECHUE); TEOPUU
Y 3aKOHBI (Teopus EKTPOJIMTUYECKON nuccounanuu, nepuoanyeckuil 3akon J1. M. Menpeneesa,
3aKOH COXPaHEHMsI MacChl BEILIECTB, 3aKOH COXPAHEHUs U MPEBPALICHUS SHEPIUH NPU XUMUYECKUX
pEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJINYECKUH SI3bIK XUMHH, MUPOBO33pEHUECKUE 3HAHUS, JIS)KaIIUe
B OCHOBE MOHUMAHHUS MPUYHMHHOCTH M CHCTEMHOCTH XWMHUYECKUX SIBICHHH, (DaKTOIOTHYECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, IOJYYCHHMH W OE30MaCHOM HCIIOJIB30BAaHUM BaXKHEUIINX
HEOPraHMYECKUX BEIIECTB B ObITY U IPAKTUYECKOH J1EATEIIbHOCTH YEI0BEKa;

c(OPMHUPOBAHHOCTb YMEHUH BBIABIATH XapaKTEPHbIC IPU3HAKU MOHATUH, YCTAaHABJINBATh UX
B3alMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPU OMMCAHUN HEOPTraHUYECKUX BEILECTB
U UX NPEBPALCHUN;

c(OPMHUPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY JUIS COCTaBJICHUS
(bopMyJ1 BEIeCTB U YPaBHEHUI XUMHUYCCKUX PEakinii, cucteMaTnueckyro Homenkiarypy (IUPAC)
U TPUBUAIbHBIC HA3BAHUS OTIEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbli ras, yriaeKucibli ras,
aMMHuak, raiéHasi U3BeCTh, HeraléHas U3BecTb, IUThEBAs COJA, IUPUT U JPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUI ONpeiessaTh BaJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XMMHUYECKOH CBSA3M (KOBaJEHTHAas, MOHHAs,
METaJIJIMYECKasi, BOJOPOJHAsA) B COEAMHEHHUSAX, THUI KPHUCTAUIMYECKOM PpEmETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJIEKYJIApHAs, WOHHAs, MeETa/NIn4yecKas), XapakTep Ccpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUH;

c(OPMHPOBAHHOCTh YMEHMI YCTaHABIMBAThH NMPUHAIEKHOCTh HEOPTaHMUECKUX BEIECTB IO
UX COCTaBy K OIpENeIEHHOMY KJacCy/Tpylie COeAMHEHUH (IpOCThle BElleCTBa — METAJIbl U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OpMHPOBAHHOCTh YMEHUH PAacKpbIBaTh CMbICT Nepuoaudeckoro 3akona JI. . Menaeneena
U JIEMOHCTPUPOBATh €0 CUCTEMAaTU3UPYIOLTYI0, O0OBSICHUTENBHYIO U IPOTHOCTUYECKYIO (QYHKIIUY;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB XMMHYECKHX
anemeHToB 1-4 mepuonoB [lepuonnueckoii cucremsl xuMuueckux snemeHToB Jl. M. Menneneena,
UCIIOJB3YS TOHSTHUS «S-, P-, O-2JEeKTPOHHBIC OpPOHTAN», «IHEPIreTHUECKUE YPOBHHY», OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMMUYECKUX DJIEMEHTOB M MX COEIMHEHUH IO MEepUuojaM U
rpynmnaMm [lepuoandeckoil cuctemMsl XUMHUYECKHX 3J1eMeHTOB []. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHMUYECKUX BEUIECTB Pa3INYHBIX KJIACCOB, TOATBEPKIATh CYILIECTBOBAHNE TEHETUYECKOU CBSI3U
MEXJly HEOPraHMYECKMMH BELIECTBAMHU C MOMOLIBIO YPaBHEHUI COOTBETCTBYIOUIMX XMMHUYECKHUX
peaKkImii;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XMMHUYECKHE PEAKIUH 10 pPa3IUYHBIM
NpU3HAaKaM (YMCIY U COCTaBy pearupyroux BEUIECTB, TEINIOBOMY YPQEKTy peakiuu, H3MEHEHUIO
CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIACTHIO KaTaJu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUN COCTaBISATh YPABHEHUS PEaKLU PA3IMYHBIX TUIIOB, IOJHBIE U
COKpaIEHHbIE YPaBHEHUS peakluii HOHHOTO 0OMeHa, YIUThIBas YCIOBHUS, TPU KOTOPBIX ATH PEaKIIUU
UAYT 10 KOHIIA;

c(OpPMHPOBAHHOCTh YMEHHH MPOBOIUTH PEAKIINH, MOITBEPHKAAOINE KaUYeCTBEHHBIN COCTaB
pa3INYHBIX HEOPraHUYECKUX BEILECTB, PACIO3HABATH OINBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLINE B
BOJIHBIX PaCTBOPAaX HEOPraHUYECKHUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH PpAaCKpBIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PEaKIHii;



c(OpMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pPEaKIMH OT
Pa3INYHBIX (PAKTOPOB; XapaKTeP CMEIIEHUS XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT BHELITHETO
BozaeiicTBus (npuHuun Jle Illarense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XMMHUYECKHUE MPOIECCHI, JEKalIe B OCHOBE
MPOMBIIUJICHHOTO [OJIyY€HUsI CEpPHOM KHCIOThI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
npeACTaBIeHU 00 OOMMX Hay4yHBIX MPUHIUIAX W JKOJOTMYECKHX IMpOoOIeMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIICHUS C UCIIOJIb30BAHUEM MOHSITUS «MacCcoBast
JI0JIsl BEUIECTBa B PAcTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XMUMHUYECKUX PEAKIHIX, MacChl
BEIIIECTBA WM 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce MM 00BEMY OJTHOTO U3
YUYaCTBYIOUIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3 (eKTa peakiuu Ha OCHOBE 3aKOHOB COXpPaHEHHUS
MAacchl BEIIECTB, IPEBPALLECHUS U COXPAHEHHS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHMM COONIO/IAaTh TMpaBWiIa TOJb30BAHUS XUMHYECKON MOCYIONW H
7a00paTOpHBIM 00OPYJIOBAaHUEM, a TAK)Ke NMpaBHJia OOpAIIEHHs C BEHIECTBAMH B COOTBETCTBHU C
WHCTPYKIHUSMU TI0 BBIITOJITHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINOIHATH XHUMHUYECKUNW HSKCIEPUMEHT
(paznmoskeHue MepoKCUaa BOAOPOJa B MPUCYTCTBUU KaTalIU3aTOpa, ONMpEAETICHUE CPEIbl pacCTBOPOB
BEIIECTB C TIOMOIIBIO0 YHUBEPCATHHOTO MHAWKATOPA, BIUSHHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHYECKON pPeaKlny, peakui HOHHOTO 0OMeHa, KadeCTBEHHBIE PeaKluu Ha cylb(haT-, KapOoHaT-
U XJOPHUI-aHUOHBI, Ha KaTHOH AaMMOHHUSA, pEIIeHHWE OSKCIEPUMEHTAIBHBIX 3a/Jad [0 TeMam
«Metamnbi» u «HemeTanis») B COOTBETCTBUU € IPABUIAMU TEXHUKH O€30MIaCHOCTH MPU OOPAIIEHUU
C BewlecTBaMM M J1a0OpaTOPHBIM OOOpPYIOBAaHUEM, NPEIACTABISTh PE3YyIbTAThl XHUMHUYECKOIO
HKCIIEPUMEHTa B (POpMeE 3aIIMCH YPaBHEHUN COOTBETCTBYIOIIUX peakuil U (GOpMyIUpOBaTh BHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIU3UPOBATh XUMHUECKYIO HH(OpMaIuio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpEICTBAa MAaCCOBOM KOMMYHUKaLWHU, IHTEepHET U IpyTux);

c(OpMHUPOBAHHOCTh YMEHHUH COOJIIOJIaTh IpaBWJIa SKOJOTHYECKH I1eJ1ecO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM 1€ATEILHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3/10POBbsI M OKpY KaroIien
IIPUPOJHOM Cpenbl, OCO3HABAaTh OMACHOCTb BO3JEHCTBUS HA KUBBIE OPraHU3MBI ONpPEAEIEHHBIX
BellecTB, NMoHuMas cMmbica nokazatens [IJIK, nmoscHATh Ha mpuMepax crnocoObl YMEHBIIEHUS U
MPEIOTBPALICHHS UX BPEIHOTO BO3/AEUCTBUS HA OPTaHU3M YEJIOBEKa;

JUIsL O0YYAIOLIUXCS C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3710POBBS: YMEHUE IPUMEHATH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOAX MO3HAHHS BEIIECTB M XUMUYECKUX SBJICHUM;

JUISL CHETBIX W CIIAa0OBHUIALINX OOyUYaroIUXCs: YMEHHE HCIOJb30BaTh PEIbepHO-TOUEUHYIO
cucrteMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne ni/m P Konrpouabsnesie IIpakTuuyeckue op
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcsl
Pa3znea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
IIpenmer oprannueckoit xumun. Teopus
. http://school-
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3 ;
collection.edu.ru/
M. bytneposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIC YTIEBOAOPOABI — aJTKAHBI 2 fttp.//school-
' peA T AOPOA collection.edu.ru/
99 HernpenenbHble yriaeBogopOabl: alKeHBI, 6 1 http://school-
' aITKaJIMeHBI, AIKUHBI collection.edu.ru/
2.3 ApOoMaTHYeCKUE YTIIEBOAOPOIBI 2 hup://school-
' P T HOPOs collection.edu.ru/
24 [IpupoiHBIE HICTOYHUKH YIJIEBOIOPOJIOB U 3 1 http://school-
' UX nepepadboTka collection.edu.ru/
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust
http://school-
3.1 Cnuptsl. Oenon 3 ;
collection.edu.ru/
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. - 1 http://school-

CrnoxHble 3¢pupbl

collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-
3.3 VYrineBosl 3 _‘M
collection.edu.ru/
Hroro no pazaeny 13
Pasnen 4. A3oTcoaepikamme opranudeckue coelMHeHUs
4.1 AMuHBI. AMUHOKHCIIOTBI. benku 3 i ://S.C hool-
collection.edu.ru/
Hroro no pazaeny 3
Paspnen 5. BeicOKoOMOJIeKY I pHbIE COCIUHEHUS
5.1 [Inactmaccel. Kayuyku. Bonokna 2 hit ://S.C hool-
collection.edu.ru/
Uroro no pazneny 2
OBHLIEE KOJIMYECTBO YACOB I10 34 9
I[MPOT'PAMME
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne i/m P Kourpoabubie IIpakTHyeckue (ubp )
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3pnen 1. Teopernueckue 0CHOBbI XUMHH
Ctpoenune atomoB. [lepuognyeckuii 3aK0H htto://school
1.1 u [lepuoanueckas cucteMa XMUMUYECKUX 3 _pi
collection.edu.ru/
snemeHToB /1. I. Menaeneena
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 http://school-
' BEIIECTB collection.edu.ru/
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13 XHUMHYECKUE PEAKITUN 6 collection.edu.ru/
Hroro no pazaeny 13
Pa3nea 2. Heopranuyeckasi xumust
2.1 Meraist 6 htt ://S.C hool-
collection.edu.ru/
2.2 Hemeraiuisl 9 htt ://S.C hool-
collection.edu.ru/
53 CBs13b HEOPTaHUYECKUX U OPTAHHMYECKUX 5 http://school-
' BEIIECTB collection.edu.ru/
Utoro no pazneny 17
Paznea 3. Xumusd o :Ku3HbL
3.1 XUMHUS U )KA3Hb 4 htt ://S.C hool-
collection.edu.ru/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

JIeKTPOHHBbIE U(PPOBHIE
Ne KoauuecTBo yacoB
Tema ypoka o0pa3oBaTe/bHbIE pecypchl
i Bcero  Kourpoubnbie IIpakTHyeckue
padoTshI padoThI
[IpenmeTt opranuyeckoil XuMuu, e€ m‘m

1 ’ 1 collection.edu.ru/catalog/rubr/d05469af-69bd-
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE 11db-bd13-0800200c9¢10/75832/7
Teopust CTpoeHUS OPraHUuYECKUX http://school-

2 coenunennii A. M. byrnepoga, eé 1 collection.edu.ru/catalog/rubr/d05469af-69bd-
OCHOBHBIE TTOJI0KEHUS 11db-bd13-0800200c9¢10/75833/?

http://school-

3 AJTKAHEI: COCTaBUH CTPOCHAE, 1 collection.edu.ru/catalog/rubr/d05469af-69bd-
FOMOIOTHHECIIH PAA 11db-bd13-0800200c9¢10/75842/?
[IpencraBienue o kiaccuPpuKauu
OpPraHWYECKHUX BELIECTB. http://school-

4 Homenknarypa (cuctemarudeckas) u 1 collection.edu.ru/catalog/rubr/d05469af-69bd-
TPUBHUAJIBHBIE HA3BaHUS OPTaHUYECKUX 11db-bd13-0800200c9c10/75836/?

BEILIECTB
MeraH u 3TaH — IpocTenIne m‘w

5 1 collection.edu.ru/catalog/rubr/d05469af-69bd-
HPCACTABITEIT ATKAHOB 11db-bd13-0800200c9¢10/75842/?

http://school-

6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOMCTBA 1 collection.edu.ru/catalog/rubr/d05469af-69bd-

11db-bd13-0800200c9c10/75843/?
. http://school-

7 DTHIICH 1 NOMIICH — MpocTeiune 1 collection.edu.ru/catalog/rubr/d05469af-69bd-

HPCACTABITEI afKeHoB 11db-bd13-0800200c9c10/75843/?
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[TpakTuyeckast padora Ne 1.

http://school-

8 «IlonyueHue 3TUICHA U U3YUYEHHUE €T0 collection.edu.ru/catalog/rubr/d05469af-69bd-
CBOWCTB» 11db-bd13-0800200c9c10/75843/?
Ankanuensl. byranuen-1,3 u http://school-

9 Metunoyranuen-1,3. [lonyuenue collection.edu.ru/catalog/rubr/d05469af-69bd-
CUHTETHUYECKOTO KayuyyKa U pEe3UHbI 11db-bd13-0800200c9c10/75845/?

AJNKHUHBIL: cOCTaB U 0COOEHHOCTH htto://school
10 eroeHm’ FOMOHOFW{UGCK%H AL collection.edu.ru/catalog/rubr/d05469af-69bd-
HETHDIEH — MPOCTEHITHH 11db-bd13-0800200¢9¢10/75844/?
npeaACTAaBUTCIIb AJIKUHOB

11 Brruucnenus mo YpaBHCHHUIO

XUMHYECKOU peaKku
_ http://school-
12 ?peHH' benson u Toyon. collection.edu.ru/catalog/rubr/d05469af-69bd-
ORCHAHOCTE apetion 11db-bd13-0800200¢9¢10/75847/?
['eneTnueckas cBsI3b yrieBOIOPOJIOB,

13 MIPUHAJIEKAITUX K pa3INYHBIM
KJj1accaM
[Tpupo € UCTO

PHPOATIBIE 1 T . . http://school-

14 YRICBOLOPOROB: IPHPOIVIRIM ras 1 collection.edu.ru/catalog/rubr/d05469af-69bd-
HOMYTHbIE HETARbIE raski, HeT i 11db-bd13-0800200¢9c10/75841/?
MPOJYKTHI €€ nepepadoTKu
IIpupoaHbIE HICTOYHUKHU

€BOJIOPOJIOB: IPUPOJIHEIH Ta3 1 http://school-

15 YHICBOLOPOLOB: [IPHPOA collection.edu.ru/catalog/rubr/d05469af-69bd-
MONYTHbIC HEQTHbIC rasel, HoQTS 1 11db-bd13-0800200c9c10/75841/
MIPOJYKTHI €€ nepepadoTKu

16 KonrtponbHas pabota no pasaeny

«YFJ'ICBO,Z[OpOI[LI»
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H];)CILGJ'IBHBIG OIHOATOMHBIC CIIMPTHI:

http://school-

17 B collection.edu.ru/catalog/rubr/d05469af-69bd-

MCTAHOI H TAHOT, BOAOPOIHAT CRsh 11db-bd13-0800200c9¢10/75848/?
) http://school-

18 Mutoroatomsbie cHupTS: collection.edu.ru/catalog/rubr/d05469af-69bd-
ITHIICHIIMEOL H [IHACpHH 11db-bd13-0800200c9c10/75848/?

DeHOJI: CTPOEHUE MOJIEKYJIbI, http://school-

19 ¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, collection.edu.ru/catalog/rubr/d05469af-69bd-
IIPUMEHEHUE 11db-bd13-0800200c9c10/75849/?

) http://school-

20 AMBICTEL (b(EManbﬂemﬂ " collection.edu.ru/catalog/rubr/d05469af-69bd-
AUCTATIHACTILL ALCTOH 11db-bd13-0800200c9¢10/75850/?
OAHOOCHOBHBIE NpEEIbHBIC http://school-

21 KapOOHOBBIE KUCIIOTBI: MypaBbHHAs U collection.edu.ru/catalog/rubr/d05469af-69bd-
YKCyCHast 11db-bd13-0800200c9c10/75851/?

S . http://school-

22 Hpaxririeckas pa6voTa No2. «Coticraa collection.edu.ru/catalog/rubr/d05469af-69bd-
PaCTBOPa YKCYCHOM KHETOTHD 11db-bd13-0800200¢9¢10/75851/?
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, http://school-

23 KaK MPEJICTABUTENN BBICIIHX collection.edu.ru/catalog/rubr/d05469af-69bd-
KapOOHOBBIX KHUCJIOT 11db-bd13-0800200c9c10/75851/?

http://school-

24 Meua kak conm BHCHIH? KapOOHOBbIX collection.edu.ru/catalog/rubr/d05469af-69bd-
KHCTIOT, X MOTOTHCE ACHCTBHE 11db-bd13-0800200¢9¢10/75852/?
CrnoxHble 3(UpbI KaK MPOU3BOIHBIE http://school-

25 KapOOHOBBIX KHCIOT. ['maponus3 collection.edu.ru/catalog/rubr/d05469af-69bd-

CJIO’KHBIX 3(pUpoB

11db-bd13-0800200c9c10/75852/?
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XKupsl: runponan3, npuMeHeHue,

http://school-

26 collection.edu.ru/catalog/rubr/d05469af-69bd-
OuosoruHecKas pouth AKHpOB 11db-bd13-0800200c9¢10/75852/?

http://school-

VIIeBOMBL: COCTAB, KIACCHHUKAIILA, collection.edu.ru/catalog/rubr/d05469af-69bd-

’ 11db-bd13-0800200c9¢10/75853/?

27 Baxxneiinive npecTaBuTeNn: TIH0KO03a, ,

http://school-

(bpykrosa, caxaposa collection.edu.ru/catalog/rubr/d05469af-69bd-
11db-bd13-0800200¢9¢10/75854/?
http://school-

28 Kpaxman u nesmosiosa Kax npupoasIe collection.edu.ru/catalog/rubr/d05469af-69bd-
TOTMEPET 11db-bd13-0800200c9¢10/75855/?
Kontposnbnas paboTta mo pazaery

29 «Kucnopoacoaepxaiire opraHuuecKre
COEIUHCHUS

http://school-

30 AMUHBI: METHJIAMUH U aHWJIMH collection.edu.ru/catalog/rubr/d05469af-69bd-

11db-bd13-0800200c9c¢10/75856/?

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE http://school-

31 OpPraHUYECKNE COETUHEHUS, UX collection.edu.ru/catalog/rubr/d05469af-69bd-
ouogoruyeckoe 3HaueHue. [lenTuasl 11db-bd13-0800200c9¢10/75857/?

http://school-

32 bemcn kak mpuposrere collection.edu.ru/catalog/rubr/d05469af-69bd-
BPICOKOMOICKYIIPHDIC COCAMHCHI 11db-hd13-0800200¢9¢10/75858/?

33 OCHOBHBIE OHATHA XHMHH . http://school-collection.edu.ru/
BBICOKOMOJICKYJIAPHBIX COCIUHCHNU
OCHOBHBIE METOIbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN. http://school-collection.edu.ru/

HHaCTMaCCBI, Kay4yKH, BOJIOKHA



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75852/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75852/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75852/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75853/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75853/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75853/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75854/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75854/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75854/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75855/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75855/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75855/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75857/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75857/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75857/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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11 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne
w/n Tema ypoka B Kourpoabusie  IIpakTuueckue  00pasoBaTejbHbIe
cero
padoThbI padoTsI pecypchl
1 XUMUYECKUH 3IeMEHT. ATOM. DJIEKTPOHHAs 1 http://school-
KOH(UTYypaIysi aTOMOB collection.edu.ru/
[Tepnonnueckuii 3akon u [lepuoanueckas
5 CHCTEeMa XMMHYEeCKHUX seMeHToB J]. W. 1 http://school-
MeneneeBa, UX CBSI3b C COBPEMEHHOM Teopuei collection.edu.ru/
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHAYECKHX DJIIEMEHTOB U UX COEOUHEHUH I10
3 ITpyHIIaM U HepuoaM. SHaUeHUE 1 http://school-
pynt PHOAM. collection.edu.ru/
MEPUONYECKOT0 3aKOHA U CUCTEMbI XUMHYECKUX
anemenToB /.M. MeHneneeBa B pa3BUTUN HAyKU
Crpoenue BeniecTBa. XUMHUYECKasl CB3b, €€ htto://school
. p://school-
4 BU/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM 1 )
collection.edu.ru/
cBa3u. Bogoponnas cBsi3b
BaneHTHOCTB. DNEeKTPOOTPUIIATETEHOCTD. htto://school
p://school-
5 Crenens okucieHnus. BemniectBa MOJIEKyIIpHOTO 1 )
collection.edu.ru/
Y HEMOJIEKYJIIPHOTO CTPOEHHUS
[TonsiTe o nucnepcHbIX cucteMax. ICTUHHBIE 1
6 0JIJI0 € pPacTBO Maccosas 110 1 hitp://school-
KOJUIOWTHBI TBODBEL. Bast JOJs )
A p p a collection.edu.ru/
BEIIIECTBA B pacTBOPE
7 Knaccugukanus 1 HOMEHKIaTypa 1 http://school-

HEOpPraHWYEeCKUX coeMHeHni. [ eneTnueckas

collection.edu.ru/
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CBsA3b HCOPraHNM4YCCKUX BCIICCTB, PA3JIMYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKON ¥ OPraHu4eCKOli XUMHUU. 3aKOH

http://school-

8 COXPAHEHHUs MacChl BELIECTB; 3aKOH COXPAHEHUs collection.edu.ru/
Y TIPEBPALICHUS YHEPTUHU NIPH XUMHYECKIX
peaxuusIx

9 Ckopoctb peakuuu. OOpaTUMbIe pEaKIiH. http://school-
XHWMHYECKOE PAaBHOBECHE collection.edu.ru/
[IpakTuueckas pabora Ne 1. «Bnusaue htto://school-

10 pa3IuyYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKON coIIIection.e duru/
peaxIum»
Onexrponautuyeckas qucconuanus. [lonstue o

1 BOJIOpOAHOM Moka3zarese (PH) pactopa. http://school-
Peakuuu nonnoro oomena. ['maponus collection.edu.ru/
OpPraHUYeCKUX U HEOPraHMYECKHX BEILECTB
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH. htto://school-

12 [TonsaTue 06 37MeKTpOIM3€E paciiaBoB U TURLTBCNO0 -

. collection.edu.ru/

pacTBOpOB coel

13 KonTponbhas pabora no paszaeny http://s_chool—
«Teopernueckre OCHOBBI XUMHUU» collection.edu.ru/
Mertaiel, ux nojoxenue B [lepruognueckoit

14 CHCTeME XUMHYECKHUX deMeHToB /I. H. httQ://s_chool-
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB. collection.edu.ru/
OO6mume Gpuznueckre CBOMCTBA METAILIOB

15 CrnnaBel METaIIIOB. DJIEKTPOXUMUYECKUH P http://school-

HaHpH)KCHI/Iﬁ METAJlJIOB

collection.edu.ru/
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XUMHUYECKUE CBOMCTBA BAXKHEUIIINX METAJJIOB

http://school-

16 HATPHUH, KaJui, KaIbIIUi, MarHUH, aTFOMUHUI )
(natpui, . T ’ ) collection.edu.ru/
U UX COeIMHEHUN
17 XHUMHYECKHE CBOMCTBA XPOMA, MEAU U UX http://school-
COCIMHEHU I collection.edu.ru/
18 XUMUUYeCcKre CBOMCTBA IIUHKA, JKeJie3a U UX http://school-
COETUHEHUN collection.edu.ru/
[IpakTrueckas padota Ne 2. "Pemenne
http://school-
19 AKCIIEPUMEHTANFHBIX 3a7a4 10 TeMe :
| collection.edu.ru/
«Metamb»
Hewmeramnbl, ux nonoxxenue B [lepuoanueckoi htto://school
p://school-
20 CUCTeMe XMMHUYeCKHX demMeHToB 1. 1. )
collection.edu.ru/
MenzeneeBa 1 0COOEHHOCTU CTPOSHUSI aTOMOB
®uU3NYECKUE CBOKMCTBA HEMETAILJIOB.
21 Annotpo eMeTaJuIoB (Ha epe fttp. school-
JIOTPONHUS HEMETAJUIOB (HA IPUM AP TISCNO0™
P PUMED collection.edu.ru/
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
29 XHUMUYECKUE CBOKCTBA IaJION€HOB, CEPHI U UX http://school-
COCIMHEHUI collection.edu.ru/
93 XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux http://school-
COCIMHEHUI collection.edu.ru/
24 XHUMUYECKUE CBOMCTBA yTIIEpOaa, KPEMHUS U UX http://school-
COECIMHEHU I collection.edu.ru/
o5 IIpuMeHeHNe Ba)KHEUIINX HEMETAJUIOB U UX http://school-
COEAMHEHUI collection.edu.ru/
O06001eHre 1 cucTeMaTr3aIs 3HaHUI 110 TeEMe
26 «Hemeramnb». BeryucineHus no ypaBHEHUsAM http://school-

XUMUYECKUX PEAKLUN U TEPMOXUMUYECKHE
pacyeTsl

collection.edu.ru/



http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

[IpakTuyeckas padora Ne 3. «Pemenune

http://school-

27 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 )
collection.edu.ru/
"HemeTtamaber"»
28 KonrtponsHas pabora no remam «MeTaishy 1 1 http://school-
«Hemeramis» collection.edu.ru/
29 Heoprannueckue n opraHu4eckKue KUCIOTHI. 1 http://school-
Heoprannueckue n opraHn4eckre OCHOBaHUS collection.edu.ru/
AMdoTepHbIe HCOPTraHUYECKUE U OPTaHUICCKHE
http://school-
30 coennHeHus. [ eHeTnyeckas CBA3b 1 )
collection.edu.ru/
HEOPraHUYECKHX U OPraHUYCCKUX BEIIECTB
Poine xuMuu B 00eCII€U€HHN SKOJIOTHYECKOM,
. o http://school-
31 JHEPreTHYECKON U IMUIIEBOW 0€30IIaCHOCTH, 1 .
collection.edu.ru/
Pa3BUTUHU MEAUITUHBI
IIpencrasieHust 00 OOIIMX HAVYHBIX IPUHIUIIAX
P i N P http://school-
32 IIPOMBIIIJIEHHOT'O MOJIyYEHUs BaXKHEUIINX 1 )
collection.edu.ru/
BEILECTB
33 Yemose € Bellec aTepuaio 1 http://school-
JIOBEK B MUDPE B TB U MaTEpHUAIOB ;
P B p collection.edu.ru/
http://school-
34 XuMHs ¥ 370pOBbE YeIIOBEKa 1 )
collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



http://school-collection.edu.ru/
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., Octpoymo U.T'., CiagkoB C.A., AKIIMOHEPHOE 0OIIECTBO
«U3narensctBo «lIpocBemienue»
* Xumus, 11 kmacc/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AKITmoHepHOE 00IIECTBO
«M3nparenscTBO «lIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://resh.edu.ru/
http://school-collection.edu.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://vk.com/gofor200
https://vk.com/umsch_x



IIpunosxenne 1

IlepeyeHb KOHTPOJBLHBIX PadOT

10 kjacc
TeMaTHKAa Ne ypoka
1. YrieBoaopOabI» 16 OTMeTOoYHasA cucTeMa
2. «Kucnopoacoaepskaiiie opraHu4ecKue 29 OtmeTouHas cucrema
COEIUHEHUS
11 knacc
TeMaTHKAa Ne ypoka
1. «Teopernueckue OCHOBbI XUMHUU 13 OtmeToyHas cucrema
2. «Metame» n «HemeTanis» 28 OTMeTOYHasA cucTeMa

Cpoku npoBeieHNs KOHTPOJIbHBIX Mepornpusatuil (Ne ypoka) — minanupyemsie. Jlonyckaercs
KOPPEKTUPOBKA IUIAHUPYEMBIX CPOK B 3aBUCHMOCTH OT (DaKTHUYECKUX YCIOBHI OpraHU3aLUuH
y4eOHOTO mporecca.

IlepeyeHb NpPaKTHYECKUX PadoT
10 xaacc

1. «llomyuyeHue 3TUIICHA U U3yYEHUE €TO CBOMCTB»
2. «CaoiicTBa pacTBOpa YKCYCHON KUCIIOTBI»

11 kaacce

1. «BnusHue pa3nuuHbIX (GAaKTOPOB HA CKOPOCTh XUMHUECKON peaKinm»
2. "PemieHue skciepUMEHTANIBHBIX 3a7a4 110 TeMe «MeTabi»"
3. «Pemienne sxkcnepuMEHTANBHBIX 337124 1o TeMe "HemeTamibr"»

Ipuioxenue 2

Kpurepuu oueHnBaHus 10 XUMHUH

Hrorosas oneHKka U3y4eHus npeamera:

Onenka "5":

1. 3HaHMs, MOHUMAaHUSL, TTyOUHBI YCBOSHHSI 00yJaroIMMcst Bcero 00bEMa mporpaMMHOr0 MaTepHarna.
2. YMeHuUs BBIIENATD IJ1aBHbIE MTOJIOKEHUS B U3y4€HHOM MaTepHalie, Ha OCHOBaHUU (DaKTOB U IPUMEPOB
0000111aTh, 1eN1aTh BHIBOJIbI, YCTAHABIMBATH MEXIIPEIMETHBIE U BHYTPUIIPEIMETHBIE CBS3H, TBOPUECKU
IIPUMEHSET MOTYyYEHHbIE 3HAHUS B HE3HAKOMOM CUTYAIIMH.

3. OrcyrcTBUE OMIMOOK M HEJOUETOB MPHU BOCIPOU3BEACHHM HM3YYEHHOIO MaTepuaia, MpH YCTHBIX

OTBETaX YCTPAHEHHME OTHEJIbHBIX HETOYHOCTEH C IIOMOIIBIO JOIOIHUTENIBHBIX BOIPOCOB YUYUTEIN,
coOJII0ICHUE KYNbTYpbl TUCbMEHHON U YCTHOW peuu, MpaBuil 0hopMIIeHUS] MUCbMEHHBIX padoT.



Ouenka "4":

1. 3HaHue Bcero M3y4eHHOI0 MPOrPaMMHOI0 MaTepuaia.

2. VYMeHHMI BBIIENATH TJIABHBIC TOJIOKEHUS B W3YYCHHOM Marepualie, Ha OCHOBaHHMHU (AKTOB U
npuMepoB 00001aTh, JAeJaTh BBIBOJbI, YCTAHABIMBATH BHYTPUIIPEAMETHBIC CBSI3H, MPUMEHSTDH
MOJTyYEHHbIC 3HAHUS Ha MTPAKTHUKE.

3. He3nauuTenbHble (HETpyObIe) OMMOKN M HETOYETHI MPU BOCTIPOM3BEICHIUH U3y4YEHHOTO MaTepHala,
COOJIOZICHHE OCHOBHBIX TMPAaBUJ KYJIbTYpbl HMUCBMEHHOW M YCTHOHW peud, MpaBuil OGOpMIICHUS
MMMCbMEHHBIX PadoT.

Onenka "3" (ypoBeHb MPEACTaBICHU, COUCTAIOMINXCS C AJICMEHTAMHU HAYYHBIX TIOHSTHH ):

1. 3Hanue u YCBOCHHUEC MaTCepHajla Ha YPOBHC MHUHUMAJIbHbIX Tpe60BaHHI>i nporpamMmsal, 3aTpyAHCHHUC
IIpru CaMOCTOATCIILHOM BOCIIPONU3BCACHUM, H€O6XOZII/IMOCTI) HC3HAUYNTECIIFHOM IMOMOIIH IMpeTrIoaaBaTeis.

2. YMenue paboTath Ha YPOBHE BOCIIPOM3BEACHHUS, 3aTPYAHCHUS MPU OTBETAX HA BUIOU3MCHEHHBIC
BOIIPOCHI.

3. Hannume rpy0oi ommOKHM, HECKOJIBKUX HErpyObIX MpU BOCIIPOU3BEACHUU U3YUYEHHOIO MarepHaia,
HE3HAUYUTEJIbHOE HECOOJII0JIEHEe OCHOBHBIX MPABWJI KYJIbTYphbl IMCbMEHHON M YCTHOW peuu, MpaBuil
oopmIeHHs TUCBMEHHBIX PadoT.

Ouenka "2";

1. 3Hanue ¥ yCBOEHUE MaTepraia Ha yPOBHE HUKE MUHUMAJIbHBIX TPeOOBaHU IPOTPaMMBbl, OTJEIbHbBIE
Mpe/ICTaBIeHHs 00 U3y4YEeHHOM MaTepuase.

2. OrcyrcTBHE yMEHHMH paboTaTh Ha YpOBHE BOCHPOM3BEIEHUS, 3aTPyIHEHHs IpPU OTBETax Ha
CTaHJApTHBIE BOIIPOCHI.

3. Hanuuue HeCcKONbKMX TpyOBIX OLIMOOK, OOJBIIOrO YMCia HErpyobIX IpPH BOCHPOM3BEIECHUU
M3Y4YEHHOI'0 MaTepHaja, 3HaYUTEJIbHOE HECOOJI0/IEHUE OCHOBHBIX MPaBWJI KYJIbTYpPbl MUCbMEHHOU U

YCTHOMW peuH, mpaBui 0pOopMIIEHHUS MUCbMEHHBIX PadoT.

OMeHueaHue ycmHozo omeemad.

Onenka "5" ctaBuTCS, €ciu 00yJaronIuiics:

1. Tloka3piBaeT TIIyOOKOE M TIOJIHOE 3HAHWE M TIOHMMaHHE BCEro 00bEMa MPOrpaMMHOTO MaTepHaia;
MOJIHO€ OHMMAaHUE CYLIHOCTH PAaCCMaTPUBAEMBIX IMOHSATUMN, SIBICHUN M 3aKOHOMEPHOCTEH, TEOPHH,
B3aMMOCBSI3CH;

2. YMeeT coCTaBUTh MOJHBIM M NPaBHJIBHBIA OTBET Ha OCHOBE M3YUYEHHOTO MaTepualia; BbLIENAThH
TJIaBHBIC ITOJIOKCHUA, CAMOCTOATCIBHO ITOATBCPKIAATH OTBET KOHKPETHBIMHU IIpUMEpaMu, (1)aKTaMI/I;
CaMOCTOSITENIbHO W apryMEHTHpPOBAHO JejaTh aHaiu3, OOOOIIeHHs, BBIBOABL. Y CTaHABIUBATbH
MeXIMpeIMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEIMETHBIE CBS3HU, TBOPUECKU
NPUMEHATh MOJyYeHHblE 3HAHUS B HE3HAKOMOH cutyaruu. IlocienoBarenbHO, YETKO, CBA3HO,
000CHOBaHHO W 0e30mMOOYHO uW3Jaratb Yy4eOHBI MaTepual; JaBaTh OTBET B JIOTHYECKOMH



MOCJICIOBATEIPHOCTH C MCITOJb30BAaHMEM IPUHATON TEPMHHOJIOTHH; JI€iIaTh COOCTBEHHBIE BBIBOJIBI;
(GbopMyIHpPOBATh TOUHOE OINPEICIICHHUE M HUCTOJIKOBAHHUE OCHOBHBIX TMOHSTHIA, 3aKOHOB, TCOPUM; MPH
OTBETC HE IOBTOPATH JOCIOBHO TEKCT ydeOHMKA, H3JIaraTh MaTepHal JUTEPaTyPHBIM S3BIKOM;
MPAaBUIBHO U OOCTOSITEJIBHO OTBEYATh HA JOMOJHHUTEIbHBIC BOIPOCH yuuTeas. CaMOCTOSATEIBHO U
palMoHaIbHO  HCIOJNB30BaTh  HAMNIAAHBIE  IOCOOHMS,  CIOPaBOYHBIE  MaTepHalbl, yYCOHHK,
JIOTIOJTHUTEIBHYIO JINTEPATYPY, IEPBOMCTOUHUKHU; MPUMEHATh CHCTEMY YCIOBHBIX 0003HAYCHUI MpHU
BEJCHUU 3alliCCH, COMPOBOXIAIOIIMX OTBET; HCIOJIB30BAHME IS J0Ka3aTejbCTBa BHIBOJOB M3
HaOJII0ICHUI U OIIBITOB;

3. CamocTOSTENBHO, YBEPEHHO U 0€30IIHO0YHO MPUMEHSET MOJTyYCHHBIC 3HAHUS B PEIICHUH TTPOOIIeM
Ha TBOPYECKOM YpPOBHE; JIONyCKaeT He 0ojee OJHOro Henouy€Ta, KOTOPBIA JIETKO HCIPABIAET I10
TpeOOBAHUIO YUUTENS; UMEET HEOOXOIMMbIC HaBBIKM PA0OTHI ¢ PUOOpPAMHU, YePTEKAMH, CXEMaMH U
rpaduKamMu, COMYTCTBYIOIIMMU OTBETY; 3allCH, COMNPOBOXIAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBaAHUSIM.

Onenka "4" ctaBuTCS, €ciu 00yJaronuiics:

1. Iloka3biBaeT 3HaHUSA BCETO MU3yYEHHOIO IPOrpaMMHOro marepuana. [[a€t moiaHslii U NpaBUIIbHBIN
OTBET HAa OCHOBE M3YYEHHBIX TEOPUM; HE3HAUUTEIbHbIE OMIMOKHA U HEAOYETHI MPU BOCHPOU3BEIECHUHI
U3YYEHHOI'0 MaTepuaa, ONpeleNCHUs IOHSITUH Jajd HEeNoJIHble, HEOOJbIINE HETOUYHOCTH IpU
UCIOJb30BAHUU HAy4YHBIX TEPMUHOB HJIM B BBIBOAAX M OOOOIIEHUSAX W3 HAOJIIOJEHHUNH M OIBITOB;
MaTEpHajl MU3JIaraeT B ONPEIEICHHON JIOTUYECKOU IOCIEN0BATECIBHOCTH, IIPA 3TOM JOIYCKAeT OAHY
HerpyOyro omuOKy uiau He Oojiee JBYX HEJAOYETOB M MOXKET HUX HCIPaBUTh CaMOCTOSATENBbHO MpHU
TpeOOBAHNYU WM TPU HEOOJIBIION MOMOIIH MPETo1aBaTeNs; B OCHOBHOM YCBOMII YUEOHBIN MaTepHal;
MIOATBEPKIAET OTBET KOHKPETHBIMU IIPUMEPaMU; IIPABUIBHO OTBEYAET HA JOIOJIHUTEIbHBIE BOIIPOCHI
YUUTEIS.

2. YMeeT caMOCTOATENbHO BBIJENATH IJIaBHBIE MOJIOKEHUSI B M3YYEHHOM MaTepuaje; Ha OCHOBAaHUU
¢akTOoB M npuUMepoB 000011aTh, JenaTb BBIBOABI, YCTaHABIWBATb BHYTPUIIPEIMETHBIE CBS3U.
[IpuMeHsTh MONMy4YeHHbIE 3HAHUS HA MPAKTUKE B BUAOM3MEHEHHOM cUTyalllH, COOII0aTh OCHOBHbBIE
IIpaBUJjIa KYJIbTYPbl YCTHOM PEYU U COIIPOBOKAAIOIIEH IMCbMEHHOM, UCIIOIb30BaTh HAYYHbIE TEPMUHBI;

3. He oOnamaer 1n0cTaTOYHBIM HaBBIKOM pPabOTBI CO CHPABOYHOW JIUTEPATypoOH, y4eOHHMKOM,
MEPBOUCTOYHUKAMH (TIPaBUJIBHO OPUEHTUpPYETCS, HO paboTaeT MeIyieHHO). Jlomyckaer HerpyoOble
HapyleHus MpaBui 0(hOPMIIEHHUS TUCbMEHHBIX PadoT.

Onenka "3" ctaBuTCS, €ciiu 00yJaroUIHiics:

1. ycBOMII OCHOBHOE COZiepKaHHME y4eOHOro Marepuaiia, UMeeT Mpolenbl B yCBOEHUU MaTepuania, He
MPENSATCTBYIONINE JAIbHENIIEMY YCBOSHHUIO MPOIPAMMHOI0 MaTepuaia;

2. MaTcpural n3jara€t HCCUCTCMATU3UPOBAHHO, (I)paI‘MCHTapHO, HC BCCrAaa MoCJICA0BATCIbHO,

3. MOKa3bIBae€T HEIOCTAaTOYHYIO C(OPMUPOBAHHOCTH OTAEITBHBIX 3HAHUW W YMEHHH; BBIBOABI H
00001IeHNST ApTYMEHTUPYET ¢11ab0, TOMyCKaeT B HUX OLITUOKH.

4, AOMYCTHUIT OIIMOKH Y HETOYHOCTH B MCIIOJIb30BAHUHU HaquOﬁ TCPMHHOJIOTUH, OIIPCACIICHUS MOHATHUIH
JaJI HEAJOCTAaTOYHO YCTKUEC,

5. He UCTIOJTb30BAaJT B KAUECTBE JI0KA3aTEIHCTBA BHIBOIBI M 0000IICHHS U3 HAOII0ICHH, ()aKTOB, ONTBITOB
WJIH JTOTYCTHII OIIUOKY TIPU UX U3JI0KCHHH;



6. UCTBITHIBACT 3aTPYAHCHNUS B MPUMCHEHUH 3HAHWH, HEOOXOAMMBIX JJIS PELICHUS 3a7ad Pa3IudHbIX
THUIIOB, NIPH OOBSICHEHNH KOHKPETHBIX SBJICHUI Ha OCHOBE TEOPUN M 3aKOHOB, WIH B MOATBEPKACHUU
KOHKPETHBIX ITPUMEPOB MPAKTHYECKOTO TPUMEHEHUS TEOPHUH;

7. OTBEYAET HEMOJHO Ha BOMPOCHI yUUTeNs (YIycKas U OCHOBHOE), MM BOCIIPOU3BOAMT COACPIKaHUE
TEKCTa y4eOHHMKA, HO HEJI0CTaTOYHO MOHUMAET OT/EIIbHbIC MOJI0KEHHS, UMEIOIINE BaKHOE 3HAYCHHE B
3TOM TEKCTE;

8. 00Hapy)XHMBaeT HEJOCTATOYHOE MOHUMAHHE OTIACIBHBIX MOJIOKEHHUI TPU BOCHPOU3BEICHUHN TEKCTa
ydeOHUKa (3amuCeii, TEpBOMCTOYHUKOB) MJIM OTBEYAET HETIOJIHO HA BOIIPOCHI YUHUTEIS, IOMTyCKas O/IHY-
1Be rpyOble OIMOKH.

Onenka "2" cTaBUTCS, €CIM 00yYAIOIIMIACS:

1. He YCBOWMII M HE pacKpbLI OCHOBHOE COZIEp)KaHNE MaTepHaa;

2. He eJIaeT BBIBOIOB U 0000IIEHUH.

3. He 3HAET U HE ITOHUMAECT 3HAYUTCJIBbHYIO WJIM OCHOBHYIO YaCTb IIPOIrPaMMHOI'0 MaTC€pHralia B IIpeaciiax
IMOCTAaBJICHHBIX BOIIPOCOB;

4. umeer cnabo cHOpMUPOBAHHBIE U HEIOJHBbIC 3HAHUA M HE YMEET NPUMEHATh UX K PELICHUI0
KOHKPETHBIX BOIIPOCOB U 3a/1a4 10 00pasiy;

5. mpu oTBere (Ha OAMH BOMPOC) JOMyCKaeT Oojiee ABYX TIpyObIX OIIMOOK, KOTOPHIE HE MOXKET
UCIPABUTh JJAXKE MPHU MOMOIIY YIUTES.

OlleHKa camocmosameibHblX RUCOMEHHDBIX U KOHMPOJibHbIX pa60m.

Onenka "5" ctaBuTCS, €ciu 00yJarouuiics:

1. BBIMOTHWI paboTy 6€3 OmuOOK U HEJIOUETOB;

2. gonycTuil He 6ojiee 0JTHOTO HeloueTa.

Onenka "4" cTaBUTCS, €CIIM 00yJaOUIMICS BBITOJHUI pabOTy MOJHOCTHIO, HO JIOMYCTUII B HEMl:
1. He Gonee oHOM HETpyOO OMIMOKU M OJHOTO HEAOUETA;

2. unu He O6oJiee ABYX HEJ0UETOB.

Ornenka "3" craBuTCS, €CM OOYYAIOIINIICS TMPABUIBLHO BBITIONHUI HE MEHEEe MOJIOBUHBI pabOThI WU
JOMYCTHUII:

1. He Gosee NBYX rpyObIX OLIHMOOK;
2. i He OoJiee 0THOM TpyOol U OTHOW HErpyOOi OITMOKK 1 OJTHOTO HEJI0UEeTa;

3. uiu He 6osiee IBYX-TpeX HErpyobIX OLINOOK;



4. W OHOU HErpyOOi OITMOKHU U TPEX HEO0UYETOB;
5. WM [IPU OTCYTCTBUU OLIMOOK, HO IPU HAJTTMYUH YETHIPEX-TISITH HEJOUETOB.
Omnenka "2" cTaBUTCS, €CIM 00yYAIOIIMNACS:

1. gomycTWn 4YMCIO OMIMOOK M HEAOYETOB MPEBOCXOJAIIEe HOPMY, MPH KOTOPOH MOXKET OBITh
BBICTaBJICHA OIlcHKa "3";

2. UK eciu IMMPpaBUJIbHO BBIITOJIHUJI MCHEC IMOJIOBUHBI pa6OTBI.

Ouenka 8vinoINeHUA NPAKMUYEeCKUX (1a0opamopHblx) padom, Onvlmoe no npeomMeman.

Omnenka "5" cTaBuTCs, €CIM 00yYaIOIIMNACS:
1. mpaBUIIBHO OTIPEIEIHII LIENb OIIbITA,;

2. BBIIIOJIHUII pa60Ty B IOJHOM OO0BEME C CO6J'IIOI[€HI/IGM H606XO,HHMOﬁ IOoCJIICJOBATCIbHOCTH
IMPOBCACHUA OIIBITOB U I/I3MepeHHfl;

3. CaMOCTOSITENILHO M PAaIlOHATBHO BBEIOpAT W TOATOTOBHII IS OIBITA HEOOXOAUMOE 000PYIOBaHHE,
BCE OIBITHI IIPOBEN B YCIOBHSX U PEKUMaX, 00CCICUNBAIONINX MOJTyYCHHE PE3yIbTaTOB U BBIBOJIOB C
HanOOJIbIIEN TOYHOCTEIO;

4. HAy4YHO TPaMOTHO, JIOTUYHO OINHMCaJd HaOMOJCHHUS M CHOPMYIMPOBAT BBIBOJIBI W3 OMbITa. B
MIPEJICTABIICHHOM OTYETE MPABUIIBHO U AKKYPATHO BBIITOJIHUII BCE 3AITMCH, TAOJHIIBI, PUCYHKH, YCPTEIKH,
rpadyKH, BHIYMCICHHUS M CIC)Ial BBIBOIBL;

5. IpaBUIBHO BBIMIOJIHWI aHAMKU3 norpenrHoctei (9-11 kaccor).

6. IPOSIBIISIET OPraHU3aLIMOHHO-TPYAOBbIE YMEHUS (OAEPKUBAET YUCTOTY paboyero Mecra v mopsii0K
Ha CTOoJIe, 5KOHOMHO UCIOJIb3YyeT PacX0/IHbIE MaTepHasIbl).

7. SKCHEPUMEHT OCYLIECTBISIET MO IJIaHy C YY4€TOM TEXHHKH O€30MacHOCTH M TpPaBHI pabOTHI C
MarepuazamMu U 000pyJ0BaHUEM.

Onenka "4" ctaBuTCs, €ciiu 00y4aroUIUiics BHITOJIHUI TpeOOBaHuUs K o1leHke "5", HO:

1. OIBIT IPOBOJIMII B YCIIOBUSIX, HE 00ECTIEUMBAIOIINX TOCTATOYHON TOUHOCTH U3MEPEHU;

2. unu ObUIO JIONYIIEHO JABa-TPU HE0uYeTa;

3. unu He 6osee OAHOM HeTrpyOoii OMMOKY U OJTHOTO HEJ0UeTa,

4. MM DKCTIEPUMEHT TPOBEJICH HE TIOTHOCTHIO;

5. WM B ONIMICAaHUH HAOIIOJICHU M3 OMBITA JIOMYCTHII HETOYHOCTH, BEIBOJIBI C/IEJTaJl HETIOTHBIE.

Onenka "3" ctaBuTCS, €ciiu 00yJarouuiics:



1. mpaBWJIBHO OMpeNeNui Leidb OMbITa; padOTy BHINOJHSAET MPABUIHHO HE MEHEE YeM HaIoJIOBUHY,
OJTHAKO OOBEM BBIMOJTHEHHON YacTH TaKOB, YTO IMO3BOJSET MOJNYYUTh MPABUIBHBIE PE3YNbTAThI U
BBIBOJIbI 110 OCHOBHBIM, TPUHIIUIIAATIHHO BaXKHBIM 33aJja4aM pabOoThI;

2. wiu noa60p o0opyaoBaHUs, 0OBEKTOB, MAaTEPHAJIOB, a TakXKe PabOTHI 110 HAa4Yaly OIbITA TPOBEI C
MIOMOIIBIO YUYHTENS; WM B XOJA€ NPOBEACHUS ONBITa M W3MEPEHUH OBUIM JOMYIICHHI OLIIMOKU B
OINMcaHuy HabOIroAeHuH, HOpPMYyITUPOBAHUH BBIBOJIOB;

3. ONBIT MPOBOAWICS B HEPANMOHAIBHBIX YCIIOBUSAX, YTO MPUBEIO K IMOIYYCHHIO PE3YJIbTaTOB C
OOJIBIIIEH TIOTPEITHOCTHIO; I B OTUETE OBUTH TOMYIIEHBI B OOIIEH CII0KHOCTH He 00iee IBYX OIMIMOOK
(B 3amucsax €IWHUIl, W3MEPCHHSIX, B BBIYUCICHUSX, Trpadukax, TaOIMIaX, cXeMax, aHallu3e
MOTPEUIHOCTEH W T.JI.) HE MPUHIMIAAIBHOTO JUIsl TAHHOW pa0OThI XapakTepa, HO TOBJIHSBIIUX Ha
PE3YNIbTAT BBIMOJTHCHHUS; NI HE BBITIOJTHEH COBCEM WJIH BBITIOJHEH HEBEPHO aHAIN3 MOTPEIIHOCTEH;

4. nomyckaer TpyOyr0 ommOKYy B XOJE DKCIEpHMEHTa (B OOBSCHCHWH, B OGOpMICHUU PabOTHI, B
COOJIIOJICHUH TIPABUJI TEXHUKU 0€30ITaCHOCTH MPH PadoTe ¢ MaTeprajaMy U 000PYJI0BaHHEM), KOTOpast
HCIIPABIICTCS 110 TPEOOBAHUIO YUUTEIIS.

Onenka "2" ctaBUTCS, €ClU O0y4aroIHiCs:

1. HE ompenenui caMOCTOATEIbHO IENb OIMbITA; BBINOJHUI pabOTy HE MOJHOCTHIO, HE MOATOTOBHII
HY)KHOE 00O0pYJOBaHHE W O0OBEM BBITIOJHEHHOW YacTH pa0OThI HE TO3BOJSET CIENATh MPABHIIBHBIX
BBLIBOJIOB;

2. W OIIBIThI, U3SMECPCHHA, BLIYUCIICHUA, Ha6JIIOI[€HI/I$I IMPOU3BOAMNINCE HCIIPABHUIIBHO,

3. i B XoJie paboThl U B OTYETE OOHAPYKUIMCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMCUCHHBIC B
TpeboBaHUsX K oreHke "3";

4. nomyckaet aBe (1 6osee) rpyOble OMIMOKK B XOJ€ SKCIIEPUMEHTa, B O0OBSICHEHNH, B O()OPMIIEHUU
paboThl, B COOIIOACHUN TPABUII TEXHUKH O€30IaCHOCTH NP padoTe C BEIIECTBAMU U 000PYIOBaHUEM,
KOTOpPbIE HE MOXET UCIPaBUTh Jake MO TPEOOBAHUIO YUUTEIIS.
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