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MHNOSCHUTEJBHAS 3AIITUCKA
PaGouas mporpamma paszpadorana juist yyamuxcsi 10-11-x K1accoB Mo XUMUU OCHOBHOU
IIKOJIBI JUTSL TUCTAHIIMOHHOTO 00yUueHus neTei-unBanuaoB u aereir ¢ OB3, obyyaromuxcs mo
o011eo0pa3oBaTebHON IPOrpamMMme.
[IporpaMmMa o XxuMuM Ha ypOBHE CpeHET0 00111ero 00pazoBaHus pa3paboTaHa Ha OCHOBE:
o ®exepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoii
Oepaepanuny», TpeOOBAHUN K pe3yJbTaTaM OCBOCHUS (heaepanibHON 00pa3oBaTeIbHON
nporpammsl cpeaHero odmero oopazopanus (OOIT COO), nmpeacTaBiaeHHBIX
B DenepanbHOM rocyaapcTBeHHOM oOpazoBaTenbHOM ctannapte COO, ¢ yuérom
Konuenmun npenonaBanus yueOHOro mpeaMeTa « XuMus» B 00pa30BaTeIbHbIX
opranuzanusx Poccuiickoit @enepaiuu, peaqn3yomux OCHOBHbIE 00pa30BaTe/ibHbIC
IPOrPaMMBbI, U OCHOBHBIX MOJI0KeHuM «CTpaTeruu pa3BuTus Bocnutanus B Poccuiickoit
®epnepanuu Ha niepuoa 1o 2025 roga» (Pacnopsxenue [paBurenscta PO ot 29.05.
2015 Ne 996 - p.).

o VYcraBa 'bOY «Pecnybinkanckuii neHTp 00pa3oBaHUs»;

OcHOBY O/IX0I0B K pa3pabOTKe MPOrpaMMBbl [0 XMMHH, K OIPEIETICHUIO 00IIel cTpaTeruu
00y4eHHs, BOCIIUTAHUS M Pa3BUTHsI OOYUYAIOMIMXCSI CPENCTBAMH YYeOHOTO Mpeamera «XUMHsDY
s 10—-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIeNTyanbHble nodoxeHus PI'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH IIeJIeH, COZepKaHus, Pe3yIbTaTOB 00yUeHUS U TPEOOBAHU K YPOBHIO
MOJrOTOBKH BBIITYCKHUKOB.

XuMudeckoe  oOpa3oBaHHE, IOJydaeMOe  BBITYCKHHKaMH  00IIeo0pa3oBaTenbHON
OpraHM3aluy, SBJISIETCS HEOTHEMJIEMON YacThI0O MX OOPa30BAaHHOCTH M CIYXKHUT 3aBEPIIAOIINM
JTANoOM peau3aliil Ha COOTBETCTBYIONIEM 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTeME XUMHYECKOro oOpa3oBaHus. KirtoueBble LIEHHOCTH KacarOTCsl MO3HAHUS
3aKOHOB MPHUPOJBI, (POPMHUPOBAHUS MHUPOBO33PEHHS M OOLIEH KyJIbTyphl YeJOBEKa, a TaKxKe
9KOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JOPOBBIO W NPUPOTHOW cpere.
Peanu3yercs xummueckoe oOpa3oBaHHe OOYYAIONIMXCS HAa YpPOBHE CpPEOHEro O0OIIero
00pa3oBaHMs CPEACTBAMHU y4eOHOTO MpeaMera «XUMHUs», COACPKaHUE U TTOCTPOCHUE KOTOPOTO
OTpeJiesieHbl B MPOrpaMMe MO0 XUMHHM C YYE€TOM CHeuu(UKA HayKd XHMHUH, €€ 3HA4YCHUS B
MO3HAaHUM TIPUPOABI M B MaTepUAIbHON XHM3HM OOIIECTBA, a TAKXKE C y4eTOM OOIMHMX mened n
MPUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CpEIHEro oOInero
oOpasoBanus B Poccuiickoit denepanuu.

[pu popmupoBaHmH coep)aHus MpeaMeTa « XUMHSD» YYTCHBI CICIYIOIINAE TOJIOKECHUS O

CHCI_[I/I(bI/IKe M 3HAYCHHUHU HAYKH XUMHH.
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XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UIPaeT 0COOYI0 pojib B CO3/IaHMM HOBOM
6a3bl MaTepUaIbHON KyJIbTYphl, BHOCUT CBOM BKJaJ B (HOPMUPOBAHHE PALIMOHATIBHOIO HAYYHOTO
MBIIUIEHHS], B CO3[JaHHE LIEJIOCTHOTO IMPEACTaBICHUS 00 OKpY’KalolleM MHpe KaK O €IWHCTBE
MIPUPOJBI U YEIOBEKa, KOTOpoe (OPMHUPYETCS B XUMHUHM Ha OCHOBE IMOHMMAHUS BEILIECTBEHHOTO
COCTaBa OKpPYXAlOIIEro MHUPA, OCO3HAHMSI B3aMMOCBSI3M MEXAY CTPOEHHEM BEIIECTB, MX
CBOWCTBAMH U BO3MOXHBIMH 00J1aCTIMH IPUMEHEHHS.

CoBpeMeHHas XUMHUs Kak HayKa CO3UJaTebHasi, HayKa BBICOKMX TEXHOJIOTUI HallpaBiieHa
Ha peleHHe TIJI00aIbHBIX Npo0iIeM YCTOWYMBOIO pa3BUTUSI YEJIOBEUECTBA — CBIPHEBOM,
SHEPreTUYECKOoM, MUIIEBOM, SKOJIOIMYecKON O€30MacHOCTM M OXpaHbl 3/10pOBbsA. TecHO
B3aMMOJCHUCTBYSl C JAPYTMMH €CTECTBEHHBIMU HAayKaMH, XMMMs CTajla HEOTHEMJIEMOW YacCThIO
MHUPOBOH KyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO TPpyAa M JKU3HU KaXKAOro WieHa
oOmiecrsa.

B coorBercTBHM C OOmMMHU LENSAMH M TPUHIUIIAMUA CPEIHEro OOIIero oOpa3oBaHHUs
conepkanue npeamera «Xumus» (10 — 11 kmaccel, 6a30BbIN YPOBEHb U3YUYEHHUS) OPUCHTUPOBAHO
MIPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJIrOTOBKY OOYyYalOMIMXCs, HEOOXOAMMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEHUIHOIO BKIIOYEHHS B JKU3Hb COLMyMa,
MPOAOIDKEHHU 00pa30BaHUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUCH.

CocTaBisromuMu NpeaMeTa « XUMUsS» SBISIFOTCS 0a30Bble Kypcehbl — «OpraHuyeckas XUMUs»
n «OO01mas 1 HeopraHu4ecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI1 HAyKU: CUCTEMA 3HAHUI 110 HEOPTAaHUUECKON XUMUU (C BKIIIOUEHUEM 3HAHUH U3
o01eit XUMHM) U OpraHu4ecKoi xumMuu. @opMUpoBaHUE JAHHOM CUCTEMBbI 3HAHUH MPU N3YYECHUH
npenMeTa o0ecreyrBaeT BO3MOKHOCTh paCCMOTPEHUSI BCETO MHOT000pasusl BEIIECTB Ha OCHOBE
OOIIMX MOHATUN, 3aKOHOB ¥ TEOPHI XUMHHU.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckass xumusp» 1 «OOImiast 1 HeopraHudeckas
XUMHUsD» chopMUpOBaHa B MPOrpaMMe M0 XUMHHM Ha OCHOBE CHCTEMHOTO IMOJX0JAa K U3YYEHUIO
ydyeOHOro Martepuana U OOyCIIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONpEACICHHBIX TEOPETUYECKUX YPOBHAX. B Kypce OpraHmdyecko XuUMHHM BEIIECTBA
paccMaTpuBarOTCS Ha YPOBHE KJIACCUYECKON TEOPUM CTPOEHHS OPraHUYECKUX COECIUHEHHUH, a
TAaKXKE Ha YPOBHE CTEPEOXMMHMYECKMX U JJIEKTPOHHBIX IPEICTABJICHUI O CTPOECHUU BEIIECTB.
Cenenusi 00 M3y4yaeMbIX B Kypce BEIIECTBaxX HAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB 1O
CJIO’)KHBIX OHMOJIOTMUECKH aKTUBHBIX COEIMHEHHH. B Kypce opraHmdeckoil XMMHMM HOIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOILIET0 0Opa30BaHUs MEpBOHAYAIbHBIC
MIPEJCTABICHNUA O XUMUYECKOH CBSI3M, KJIacCU(UKALMOHHBIX MPU3HAKaX BEILECTB, 3aBUCUMOCTH

CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOU PEAKIUH.
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B mpenmere «Xumus» 0a30BOTO YpOBHS pacCMaTpUBAETCS HW3YYCHHBIM Ha YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHUs TEOPETHUYECKHI Marepuan M (akTOIOTHYeCKHe CBEICHUS O
BEIIECTBAX M XMMMUYECKOM peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOmas u Heopranuyeckas
XUMHUSD» O0YYarolMMCs MPEIOCTABISAETCS BO3ZMOKHOCTh OCO3HATh 3HAUEHHE MEPUOANYECKOTrO
3aKOHA C OOILIETEOPETHUUECKUX M METOJOJOTHYECKUX MO3ULUN, TIy0xke MOHSATh UCTOPUUYECKOE
n3MeHeHHe (QYHKIMH 3TOro 3aKkoHa — 0T 0000IIaroIIel 10 0ObICHAIONIEH U MPOTHO3UPYIOILEH.

Enunas cucrema 3HaHWN O BaXXHEWIIMX BEHIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAaKXKe O XMMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
noronHsercs B Kypcax 10 um 11 kjaccoB dsieMeHTaMM  COAEPXKAHUS, HMEIOIIMMHU
KyJIbTYpOJIOTUYECKUH M TNPUKIAJHOW XapakTep. OTH 3HAHHUA CHOCOOCTBYIOT IOHHUMAaHMIO
B3aMMOCBSI3M XHMHUU C JPYIMMHM HayKaMd, pacKpblBalOT €€ poJib B II03HABaTENbHOW H
MIPAKTUYECKON NEATENIbHOCTU YEIO0BEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YB@KEHHUS K IPOLECCY
TBOPYECTBA B OOJIACTH TEOPUH M MPAKTUYECKUX MPUIOKEHUU XUMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSI3aHHBIX C XUMHE,
KPUTHYECKH OCMBICIMBATH MH(OPMAIMIO U MPUMEHSTH €€ JUIsl TOMOJHEHHs 3HAHWH, pelieHus
MHTEJUIEKTYyalIbHBIX M SKCIIEPUMEHTAIBHBIX MCCIIEN0BATENbCKUX 3a1ad. CoaepkaHue yuyeOHOro
npeaMmera «XHWMHS» JAHHOTO YpPOBHS M3y4Y€HHsS OpPHUEHTHPOBAaHO Ha (OPMHUPOBAHUE Y
o0yyaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMAHUA (QHIOCOPCKUX HIEH, TaKUX KaK:
MaTepHajIbHOE €IMHCTBO HEOPTraHMYECKOr0 M OPraHUYeCKOro MUpa, 00YCIIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUN ITyTEM dKCIIEpUMEHTA
U pelieHus] TPOTHBOPEUYM MEXAy HOBBIMH (DaKTaMH M TEOPETUUYECKUMH MPEINOChUIKAMH,
OCO3HaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTMYECKUX MpoOiieM, a Takke mpoliem cOepeskeHus
9HEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX TEXHOJIOTMI U MaT€pHaJIOB.

B nane pemeHus 3aa4 BOCIIUTAHUS, PAa3BUTHUS U COLIMATN3AUU 00yYalOUXCsl IPUHATHIE
IIPOrpaMMONl 10 XUMHUHM MOIXOAbl K OIPEIEIECHHUIO COIEPKAHUSA M IIOCTPOEHUs IpenMera
MpeAyCMaTpuBalOT (HOPMHUPOBAHUE y OOYYAIONIUXCS YHUBEPCAIbHBIX YYEOHBIX JCHCTBHIMA,
uMeroIux 0a30Boe 3HAUEHUE /ISl PA3IMUHBIX BUIOB AEATEIBHOCTHU: PELIeHUs TPobieM, IOUCKa,
aHanm3a U 00paboTKH WHpOpPMALUU, HEOOXOAUMBIX JUIS TPUOOPETEHUS OTBITa MPAKTHIECKON U
HCCIIEI0BATEIbCKON JEATeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMUH.

B npaktuke npemnogaBaHusi XMMHUH KaKk Ha YPOBHE OCHOBHOT'O 0011er0 00pa3oBaHUs TaK U Ha
YPOBHE CpeAHEro obuero oOpa3oBaHusi, MPHU ONPENEICHUN COAEP)KATEIbHON XapaKTepUCTUKH
Lene H3ydeHHs IpeAMETa HalpaBiICHUEM IIEPBOCTENEHHOW 3HAYUMOCTU TPaJUIIMOHHO
npu3Haercss (OPMHUPOBAHME OCHOB XHUMHUYECKOM HayKd Kak oOOJIaCTM COBPEMEHHOIO

C€CTCCTBO3HAHMU, HpaKTH‘ICCKOﬁ JACATCIBHOCTH YCJIOBCKA U KaK OJJHOI'O 13 KOMIIOHCHTOB MHpOBOfI
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KyJbTypbl. C METOIMYECKOW TOYKM 3PEHHSI TAKOW MOAXOJ K ONPEICICHUIO LEJeHd H3y4deHUs

npeaMeTa ABJIACTCA BIIOJIHC OIIpaBAaHHBIM.

['maBHBIMM HeJSIMM U3Yy4YeHHUs TMpeaMeTa «XUMHsS» Ha YpPOBHE CpEeIHEro ooOImero

O6pa3OBaHI/I}I Ha 0a30BOM YPOBHC ABJIAKOTCA:

(¢bopMUpOBaHHE CHCTEMbl XHMHUYECKUX 3HAaHUM KaKk BaKHEUIEH cocTaBIstoLIeH
CCTGCTBGHHO-Hay‘IHOfI KapTUHBI MHpPa, B OCHOBC KOTOpOI\/JI JIEXKAT KIIOYCBBIC IIOHATHUA,
(yHIaMeHTallbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHUE f3bIKa HAyKH, YCBOCHHUE U
MOHUMAHUE CYIIHOCTH JIOCTYMHBIX OOOOIIEHUN MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMIICHUE C UCTOpUEH UX Pa3BUTUS U CTAHOBIICHHUS;

(dbopmupoBaHUE U pa3BUTHE MPEICTABICHUM O HAYYHBIX METOAAX MO3HAHUS BEUIECTB U
XUMHYECKUX peaklnii, HeOOXOMUMBIX ISl MPUOOpPETEHUsI YMEHUM OpPUEHTHUPOBATHCS B
MUPE BCUICCTB U XMMHUYCCKUX ﬂBﬂeHI/Iﬁ, HMCIOUX MECTO B IPUPOIEC, B HpaKTH‘IeCKOﬁ u
MOBCE/THEBHOM JKU3HU;

pPasBUTHUC YMeHI/Iﬁ M CII0CO00B JACATCIBbHOCTHU, CBA3aHHBIX C Ha6J'IIO}1€HI/I€M 1 O0BbICHEHHEM
XUMHYECKOTO DJKCIEpUMEHTa, COOMI0eHNeM TMpaBui 0Oe30macHoro oOpaiieHus c
BEIICCTBAMH.

CopepkarenpHasi XapaKTepUCTUKA IENeH U 3a/1a4 U3yueHUs IMpeaMeTa B MporpaMme o
XUMHHU YTOUHCHA MW CKOPPEKTHpPOBaHa B COOTBCTCTBHMH C HOBBIMH IPUOPUTETAMHU B
cucTeMe cpeaHero ooumiero obpaszoBanusi. CerofHs B MpemnoJaBaHUM XUMUU B OOJbIIEH
CTCIICHU OTHAACTCA MPEANOYTCHUEC HpaKTquCKOﬁ KOMITIOHCHTC COACPKaHHA O6y‘—IeHI/I$I,
OPUEHTUPOBAHHOW Ha MOATOTOBKY BBIMYCKHHMKA 00I€00pa30oBaTeNbHON OpraHu3allui,
BIIQJICIONIETO HE HAO0OpOM 3HaHUW, a (YHKIMOHATBHOW TPaMOTHOCTBIO, TO €CTh
crocob6aMy U yMEHHUSIMU aKTUBHOTO TMOJY4YeHHs] 3HAHUW U MPUMEHEHHs] UX B peabHOM

JKU3HU IJId pCIICHUA IMPAKTUYCCKUX 3a1a4.

B 510l cBS3M npu M3yueHUHU TIpeAMETa « XUMUS» JOMUHHUPYIOIEE 3HaY€HUE TPHOOPETAIOT

TaKHUEC LCIIN U 3aJa4Y1, KakK:

ajanrtanus OOydYaloIIMXCs K  YCIOBUAM JIMHAMHYHO  DPa3BUBAIOIIETOCS  MHpAa,
(hopMUpOBaHHE HMHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K camMooOpa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IMPUHATUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMHU M X IPUMEHEHHUEM;

¢bopMupoBanre y oOOydarolmuXcs KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIOIINX YHHUBEPCAIBHOE 3HAUEHUE JUIsl Pa3jIMUHBIX BUJOB JEATEIbHOCTH: PEIICHUS

npo0JieM, TTOMCKa, aHAIK3a U 00padoTKK HH(MOPMAITUU, HEOOXOIUMBIX JJI TPUOOPETEHUS
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OTIBITA ICATEIBHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MIO3HAHUH XUMHH, & TAKXKE JUIs
OIICHKH C TIO3UIUH DKOJOTHYECKON OE30MacHOCTH XapaKTepa BIHSHHS BEIIECTB H
XUMHAYECKHX TPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOHYIO CPEeay;

® pa3BHUTHE MMO3HABATEIHHBIX UHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEM
00yJaronuXxcsi: ClIOCOOHOCTH CaMOCTOSITENIbHO TTPHOOpETaTh HOBBIC 3HAHUS 1O XUMHUU B
COOTBETCTBUU C IKM3HEHHBIMU MOTPEOHOCTSMH, HCIOIB30BAaTh  COBPEMEHHBIE
MH()OPMAMOHHBIC TEXHOJOTHH JUTSI TTIOMCKA W aHAJIN3a Y4eOHOH M HAyYHO- TOIYJISIPHOM
MH(OpPMALIUK XUMHYECKOTO COJCPKAHMS;

e (hopMHUpPOBaAHHE U PA3BUTHE Yy OOYJAFOIINXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIICHHS,
HAOI0JATETFHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPble 0COOEHHO HEOOXOIWMEI, B
YaCTHOCTH, MTPH TUTAHUPOBAHHUH U TMIPOBEJICHUH XUMUYECKOTO SKCIICPUMEHTA;

® BOCIUTaHUE y OOyYarommxcs YOEKICHHOCTH B TYMaHUCTHUYECKOW HaIPaBICHHOCTH
XMMHHU, €€ BaXHOW pOJIM B pEHICHUH TJIOOATBHBIX MPOOJIeM PpalOHAIBHOTO
IPUPOIOTIONH30BaHMUS, TIOMOJHEHUS DJHEPreTHYEeCKUX pPEeCypcoB W COXPaHCHUS
IPUPOHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIIICHHSI K IPHPOJIE
U CBOEMY 3/I0POBBIO, a TAK)KE TPHOOPETEHUS OMBITA UCIIOIB30BAHUS TTOTYYEHHBIX 3HAHU I
JUIL TIPUHSATHS TPAMOTHBIX PEIICHWH B CHTYalUsX, CBS3aHHBIX C XUMHYECKUMH

SBJICHUSAMMU.

enu u 3amaun u3ydeHUs npeaMera «XUMUsS» MOMYyUUIH MOIPOOHYI0O METOAMUYECKYIO
uHTepnpeTanuio B paszznene «llmaHupyemble pe3ynbTaTbl OCBOEHMSI NMPOTrpamMMbl MO XUMHMY,
TakuM 00pa3oM 00eCHedeHO YeTKOe MPEJICTaBICHHE O TOM, KaKue 3HaHUS U YMEHHUS UMEIOT
MIPsIMOE OTHOLIEHHE K PeaTn3allui KOHKPETHOW LIEH.

B yueOHbIil maH cpemHero ooOiiero oopazoBaHUs BXOAUT MpeaMeT «XUMHS» 0a30BOTro
YPOBHSI B COCTaB MpeAMETHOH obnactu «EcTecTBeHHO-HAayYHBIE TIPEMETHD).

B coorBercTBMM ¢ y4YeOHBIM IUIAHOM, KaJIeHAApHBIM ydeOHbIM Tpadukom ['BOY
«PecnyOnukanckuii eHTp oOpa3oBaHus» Ha u3ydyeHue xumuu B 10 u 11 kmaccax oTBoAUTCS
no 1 wacy B Hezemto, 1o 34 vaca B roj. Cpok peanu3anuy MporpaMMbI — JIBa YYEOHBIX roja.

W3MmeHeHus: B aBTOPCKYIO IporpaMMy Kypca XMMHUHM HE BHOCHWINCH. [Iporpamma nojaHoOCThIO
BKJIFOYAET B ceOsl BOMPOCHI MPOTrpaMMbl 0011e00pa3oBaTeIbHONW MKOJIBI 1Mo XuMuHu aiast 10-11
Kjacca. B Hell coXpaHEHBI BCE Pa3lesbl U TEMbI, U3y4aeMbI€ B CPEIHEU LIKOJIE U IOJHOCTBIO
cootBeTcTByeT «DenepalbHOMY TOCYIapCTBEHHOMY oOpa3zoBaTenbHOMY cTtaHmapty» (PI'OC

000).



BHeypouHas nesrenbHOCTh IO IpeaMeTy OyIeT OCYIIECTBIIATHCS B TEUEHHE Yy4eOHOro
rojfia yepe3 MpeaMeTHbIe HeIeIH, SKCKYpCHUH, THU 370POBbS, MPUPOJOOXPAHHBIE aKIHH, B
MOJITOTOBKE K OJIUMITHAIaM, KOHKYPCaM.

C yyeroM 0coObIX 00pa3zoBaTelIbHBIX MOTPEOHOCTEH sl JeTeH-WHBAIUIOB U JIeTeH C
OTPaHUYCHHBIMH  BO3MOXXHOCTSIMH  370POBbSI, B peal3allidl JTaHHOH IPOTPaMMbI
MIPEYCMOTPEHBI CHIEHaIbHbIE 00pa30BaTENIbHbIE YCIOBHS:

- He0OJIBIION (103MPOBAHHBIN) 00bEM MOJJaYX MaTepHaa;

- THIATEJBHO JieNaTh OTOOp COAEp)KaHWs Ul 3aJaHui, npeanarath TudQepeHIMpOoBaHHbIE
yIpaKHEHHS,

- IOATOTOBUTENbHbIE YIIPAXKHEHUS;

- 3aJ1aBaTh OIEperKaroliee JOMaIIHee 3a/IaHHE;

- U1 3alIOMUHAaHMsI BBIIKMCHIBATh OMOPHBIE (Ppa3bl MU KIIIOUEBBIE CIIOBA;
- BBJICJISITH BPEMsI Ha CaMOCTOSTEIbHYIO PadOTYy;

- IOCTOSIHHOE NTOBTOPEHUE U 3aKpeIUIEHUE MaTepuaa;

- CIIOJIb30BaHME HATJISITHOCTH U CBS3b C KU3HBIO;

- ICIOJIb30BaHKE IMHAMHUYECKHX Tay3;

- BBICTABJISITh OLICHKH €)KEHEBHO;

- CMEHA BUJIOB JEATEIIBHOCTU HA YPOKE.

Ha ypokax HeoOXoauMMO co037aBaTh ONTHUMAaJbHbIE YCIOBHS Ul YCBOGHHS 0a30BOTrO
MaTepuaia, KOTOPBIA OCYIIECTBIISIETCSI B COOTBETCTBHHU C TPUHIIUTIOM JJOCTYITHOCTH. MaTepuai
JOJDKEH OBITh 10 COJEpXKaHHIO W 00beMy, MOCHIBHBIM s oOydarommxcs. Iporecc
OBJIA/ICHUSI MAaTEPHAJIOM COCTOMT M3 MHOTOKPATHON TPEHHPOBKE B MMPHUMEHEHHH ITOJTy9IECHHBIX
3HaHUMU.

YPOKH TOIKHBI HIMETh CIIEIYIOIIYIO CTPYKTYPY:

- 00s13aTeNIbHBINA ICUXOJOTHYECKUH HACTPOI Ha YPOK, MOTHBAIIMS;

- MPOBEPKA JJOMAIITHETO 33/1aHUS;

- aKTyaJM3alus 3HaHUM;

- W3yYeHUE HOBOM TeMBbI C 00S3aTENBbHBIM HCIIOJIB30BAaHHEM HATJISATHOTO, Pa3gaTOYHOTrO
MarepHania;

- 3aKperuIeHNue HOBOW TeMblI («cemnaii mo oopasity»);

- moBTOpeHue, GOPMHUPOBAHKHE YMEHUN (Hal U OIINOKY);

- MIOJIBEJICHHE UTOTOB YPOKOB (OLIEHKA, CAMOOIICHKA).

ITpu opranuzauuu oOydeHus JeTel 1Mo nporpamme A 0OydaroLuXcsl ¢ OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI HEOOXOJMMO YUUTHIBaTh METOJMUECKUE PEKOMEHIAIINHU, KOTOPbIE

JAlTCs IS TIpenojiaBaHusl B oO0Imieo0pa3oBaTenbHBIX Kiaccax. OmHAKO JUIsl YCHENTHOTO
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YCBOEHMsI Marepuaja ydyallUMHUCS HEOOXOAMMO Y4YUThIBaTh HUX HCUXO(DHU3HUECKHUE

0COOEHHOCTH M COOIIOAATH OTIpe IeIeHHbIE TPUHIIUITBI U TPEOOBAaHUS IPU ITPOBEACHUHU YPOKOB.
VY4eOHbIl npoliecc HEOOXOIMMO OPUEHTHUPOBATh HA PAllMOHAIBHOE COUYETAaHUE YCTHBIX U

MUCHMEHHBIX BUJIOB paboT, KaK MpU U3yYEeHUH TEOPHH, TaK U P PEIICHUH 3a/1a4.

OObsicHEHHEe HOBOI'O MaTepHasa ClelyeT IPOBOAUTh € OMOPOM Ha MPAKTHUYECKHUE 3a/laHMsL.
[Ipu m3y4eHHH TeM PEKOMEHAYETCsl MCIOJIb30BAaTh HAIJISAHBIA MaTepuai: ONOPHBIE CXEMBI,
Tabnumbl W T.J. PexoMeHayeTrcs CHCTEMaTHYecKoe BKIIOUEHHE OJIOKOB TOBTOPEHHS
M3Y4EHHOI'0 MaTepuana Iepesl OCHOBHBIMU TEMaMHU Kypca.

OTpaboTKa OCHOBHBIX yMEHHII ¥ HAaBBIKOB OCYIIECTBIISIETCS Ha OOJBIIOM YHCIEe
HECJIOKHBIX, JOCTYIHBIX Yy4allUMCs yOpaxHeHud. B To »xe Bpemss 3TO He oO3Hauyaer
MOHOTOHHOW UM CKyYHOH J€ATENbHOCTH, TaK Kak Kypc HAIOJHSETCS 3aJaHusiMU,
pa3HOO0Opa3HBIMU IO (POPME U COIEPIKAHHIO, TTO3BOJISIOIIMMYI IPUMEHATh OTyYaeMble 3HAHUS
B OOJIBIIIOM MHOTOOOpAa3ny CHUTYaIHi.

3akperuieHue M3Y4eHHOro Marepuana IMPOBOAMTCA C HCIOJIb30BAHUEM BapUaTHUBHOIO
JUIaKTUYECKOTO MaTepuaia, IO3BOJIAIOIIEIO ITOCTOSHHO OCYIIECTBISTh MHOI'OKPAaTHOCTb
MOBTOPEHUS: TAOJIHUI; KAPTOUYEK; KapTOUYEK-OIOop.

HHTemiekTyaabHOE pa3BUTHE HETOCPEACTBEHHBIM 00pa30M CBSI3aHHO C PAa3BUTHEM PEUH.
[losTOMYy Ba)KHBIM M HEIIPEMEHHBIM IPUHIMIIOM pabOTHI SIBJIAETCS BHUMAaHUE K PEUYEBOMY
pazButHio. O0yyaromuecst B KJlacce JOKHBI MHOTO TOBOPUTH U 3amMChiBaTh. OHU JIOJKHBI
OOBSICHATH CBOM JEHCTBUS, BCIYX Pa3bsCHATH CBOM MBICIIH, CChLIIAThCS HA U3BECTHBIE MTPaBHUIIA,
(bakThl, BBICKA3bIBATh JOTAIKH, NpEUIarath CIOCOObl pelIeHUs, 3aJaBaTh BOIPOCHL
HeobOxomumo mooupsate ux Kk 3tomy. JKemareiabHO, 4TOOBI BONPOCHI M 3aMeYaHUsl THUIA:
«Ilouemy?», «Kak MOKHO 00BsACHUTH?», «Kak Tbl AymMaelb?» - HOCTOSIHHO 3ByYalld Ha ypOKax.

HeoOxoaumo Takke MocTossHHO (OpMUPOBaTh y Je€Tel yMeHHEe padoTaTh ¢ YUYEOHHMKOM,
cripaBoYHOU suTepatypoid. Kpome TOro, AaHHbBIX OOY4YaIOUIMXCS OTJIMYAIOT OTPAHUYECHHBIN
3arac oOIMX CBEACHUN U IPECTaBIeHUH, 00€JHEHHBIN CIOBAPHBIN 3amac, MO3ATOMY CIIEIYET
yIeJIATh BHUMaHUE paboTe Ha/l TEPMUHAMHU.

PexomMenayeTcs MCOIB30BaTh CAEAYIOLUINE PUEMBI:

- TUKTAHTHI,

-CIIMChIBAHUE OINPEACICHUIN U MpaBWJl U3 yuyeOHMKA (BBLACIUTH IJIABHBIE CJIOBA, YCTAHOBUTh
CBSI3U CJIOB B TEKCTE OIpeJeNeHHs], TOTUEPKHYTh HYXHbIE CIOBa, UCIOJIb3Ysl Pa3HbIE L[BETa,
BBIyUYUTbh, IPUBECTU IIPUMEPBI),

- paboTa Cc TEeKCTaMu Y4E€OHMKOB, CIyIIaHHE MOJrOTOBJIEHHBIX COOOLIEHUH O CJIOBax,

TEPMHUHAaX.



Kaxnoe chopMupoBaHHOE Yy HIKOJIBHMKOB yMEHHE CIEIyeT JOBOAUTH /O HAaBbIKa,
noOy>kaass UX K BBIIOJHEHHIO padOT Pa3IMYHOTO XapakTepa: AMKTAHTOB, MPAKTUYECKUX,
CaMOCTOSITENIbHBIX, KOHTPOJIBHBIX pa0oT, 3au€ToB. YacTh 3TUX pabOT MOKHO IIPOBOJUTH B TaK
Ha3blBa€MOW TMOJIyyCTHOH (popMe, Koraa Ha OJHM BOINPOCH OOydarOUIMECs OTBEYaroT
MMCBMEHHO, a Ha JIPyrue YCTHO.

B mnponecce u3yueHMs KaxAbli TEMbl PEKOMEHAYETCS IPOBOAMTH CAMOCTOSATEIbHBIC
pabotel oOyuaromiero xapakrepa. CamocTosiTenbHbIe pabOThI COCTOAT M3 00S3aTENBHON U
JOTOJIHUTEIbHON 4YacTel. BeIloaHEeHue 3alaHui JOMNOJHUTEIBHONM YacTH HE SBIAETCA
oOs3aTenpHbIM. HO B cumily TOro, uto oOydaromipecs MpOJIBUTAIOTCA B yd&€0e pasHBIMU
TEMIIaMH, MM [PEIOCTaBISIETCS BO3MOXKHOCTh JOCTHYb 0o0Jiee BBICOKOI'O YpPOBHS W,
COOTBETCTBEHHO, MOJY4YHUTh O0Jiee BBICOKYIO OIICHKY. B Hauame camocTosiTelIbHBIE paOOTHI
HE00XOIMMO IpPOBOAUTH MO 00pasily, aJrOpuTMy, BIIOCIEICTBHU IOCTOSHHO YCIIOXKHSSA
MaTepHai: 100aBIsATh 3aJaHUs TPOAYKTUBHOT'O XapaKTepa, a JUIst KOr0-TO M TBOPYECKOTO.

[locne u3ydyeHus TeMbl WIK pasjiesa OPraHUu3yrTCs KOHTPosIbHbIE paboThl. KoHTposibHBIE
paloThI BHIMOTHSIOTCS TOJBKO MUCbMEHHO. [lociie KoHTpoIbHON paboThl 00s13aTeNbHaA paboTa
110 KOPPEKINY 3HAHUH, YMEHHUH 1 HaBBIKOB O0YYarOIINXCSL.

®opma 3auéta MOXKET ObITh caMOil CBOOOJHOM, T.€. OAHM OOyYaroIuecs: MOTYT OTBEUYaTh
YCTHO 110 CHEeIMAIbHBIM OMIeTaM, a Ipyrue BIIOJIHATh 3a/laHKsl B IUCbMEHHOM BH/IE.

Takum oOpa3oM, ueTkas IMOCTaHOBKAa IEIM M 3a/ad, OIpeJeleHUue CTPYKTYphl U
MIPEEeMCTBEHHOCTH 3TaloB, THIATEIbHBIA OTOOP METOA0B U MPUEMOB C OMOPON Ha HECKOJIBKO
aHAJIM3aTOPOB U OTIPEJICIICHUE UX PALlMOHATILHON KOMOMHALIMN, OPTaHU3YIOIIAs POJIb [IE1arora,
co3/anue aTMocgepbl ICUXOJIOTMYECKOro KoM(popTa — HEOOX0AUMBIE YCIIOBUS dPPEKTUBHOTO
IUTAHUPOBAHUS U MPOBEACHUS YpOKa IO Mporpamme Juisi o0y4yaroluxcs ¢ OrpaHUYeHHBIMU

BO3MOXHOCTAMU 3J0POBbBA.

COILEPKAHUE YYEBHOI'O NTPEJIMETA
10 KJIACC
OPTAHNMYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMUH

[Ipeamer  opraHuuyeckol  XMMHHU: €e  CcOoCTaB, pa3BUTHE W  3HAYECHUE
B [10JIy4YEHUH HOBBIX BEILIECTB U MaTepuasnoB. Teopus nposeneHus pesyipratoB A. M. bytieposa,
ee OCHOBHbIe TMoJIOKeHUA. CTpYKTypHBbIe (OpPMYJBl OpraHUMYEcKUX BemiecTB. ['oMonorus,

U30MCpus. XuMuyeckas CBA3b B YKa3aHHbIX COCANMHCHUAX — OJUHAPHBIC U KPATHBIC CBA3U.
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[IpencraBnenune o wiaccudukanuu BemecTB. HomMeHKIaTypa OpraHUuYecKUX COCIMHEHHUIH
(cuctemaTuyeckue) W TpPUBHAJIbHBIE HAa3BaHMS BAXHEHIIMX IPEACTaBUTENEH KIIacCOB
OpPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METO/bI U3yUEHUS BEILECTB U MX IPEBPALICHUN : O3HAKOMIIEHUE C
oOpa3jamu BELECTB U MaTepUAIOB Ha WX OCHOBE, MOJEIMPOBAHHME MOJIEKYJ] OPraHHYEeCKHX
BEIIECTB, HAONI0JIEHUe M OIHUCAaHHWE JEMOHCTPAIlMOHHBIX OIBITOB MO MPEBPAILCHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (TU1aBJIeHUE, OOyTIIMBaHUE U TOPEHNUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKMH psAx. MeraH W 3TaH — mnpocTenmue
MIPE/ICTABUTENIN aJKaHOB: (hU3MUECKHWE W XMMHYECKHE CBOMCTBA (peakiuu mpeodpa3oBaHUs U
TOpPEHMS ), HaX0XKIEHNUE B IPUPOJIE, TOTYUEHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUUECKHUI Psif. DTUJIEH U MPONUJIEH — IPOCTENIIne
MPEICTaBUTENIN AaJKEHOB: (U3NYECKUE M XHMHUYECKHE CBOMCTBA (peakmuu THUIPUPOBAHUS,
raJIoreHUPOBAHMSI, THIPATALUY, OKUCIICHUS U TIOJMMEPHU3allii ), IOTyYeHHE U IPUMEHEHHE.

Anxanuensl: Oyramuen-1,3 u wmerunOyranguen-1,3: cTpoeHHe, BaKHbIE XUMHUYECKUE
cBoiicTBa (peakuus noiaumepusanuu). [lomyueHne cHHTETHYECKOTrO KayuyyKa U Pe3UHBI.

AJNKUHBI: COCTaB W OCOOCHHOCTH HAarpy3Kd, T'OMOJIOTHYECKUH psl. ALCTUIeH —
MPOCTEUINNIA TTPEACTABUTENh ATKUHOB: COCTaB, CTPOCHHE, (PHM3NUYECKHEe U XUMUUYECKHE CBOHMCTBA
(peaxiuu ruIpUpOBaHUs, TATOT€HUPOBAHMS, THAPATALINN, TOPEHHS), TOJTyYeHHE U IPUMEHEHUE.

Apensbl. benszon: cocraB, crpoeHme, (U3MUECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
raJIOT€HUPOBAHMSI U HUTPOBAHU ), IOJIy4EHHUE U IPUMEHEHNE. TOKCUYHOCTD ApEHOB.

['enernueckast cBsi3b MEX/1y YIJIEBOAOPOIaMH, IPUHAIIIEKAMH K PAa3TUYHBIM KJIacCaM.

[IpupoaHble HUCTOYHHUKM YIJIeBOAOPOJOB. [IpuposHblii Ta3 U MOMyTHbIE He(PTIHbIC
ra3zel. Hepte u ee mnpoucxoxnenue. CriocoObl nepepaboTK He(TU: TEeperoHka, KpPEeKUHT
(TepMuyecKUid, KaTaTUTHYECKUil), muponu3. [IponykTsl nepepaboTku He(TH, UX MPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIN yroJib U IPOAyKThI €ro NepepadboTKu.

DKCIEepUMEHTAIbHBIE METO/Ibl M3YUYEHHUs BEIIECTB M UX MPEBPALIECHUN : 03HAKOMIICHUE C
oOpasliamMH IJIaCTMACC, KaydyKoB M pe3uH, Kojuiekiui «HepTe» u «Yromaby, MoaenupoBaHue
MOJIEKYJT yTJIEBOJOPOAOB U TaJOre€HONPOU3BOJHBIX, IPOBEACHUE MPAKTHUYECKON pabOTHI :
MIOJIy4E€HHE ATUJIEHA U U3yUYEHHE €r0 CBOICTB.

Pacuérnbie 3anaun .

Bbluncnenuss mo ypaBHEHHIO XUMHYECKOIO peEXHMMa (Macchl, 00beMa, KOJIMYECTBA
HCXOJHOTO BEIIECTBA WJIM COCTOSHUSI 10 M3BECTHOM Macce, 00beMy, KOJIWYECTBY OJHOTO M3
HCXOJHBIX BEILECTB WIH MTPOTYKTOB PEAKIUN).

Kucjiopojacoaep:kaiine opranndeckne coeHHeHnsI
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[IpenenbHble OnHOATOMHBIE CHUPTHL. MeTaHOI M 3TaHON: CTpOEHHE, (U3MYECKUEe U
XMMUYECKHE CBOICTBA (pEakUUU C aKTUBHBIMH METaJUIaMH, TaJloreHOBOJOPOIAaMHU, TOPEHUE),
npuMeHeHue. BogopoHbie cBsI3u Mexay MOJIEKyJaMu crupToB. [leiicTBre MeTaHoIa U 3TaHOIa
Ha OPraHMU3M YEJIOBEKa.

MHoroatoMHble CHOUPTHI. DTHIECHIJIUKOIb W TIULEPUH: CTPYKTypa, (QU3MYecKHe u
XMMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IEIOYHBIMU METalJIaMH, aHaJOIMYHasi peaklus Ha
MHOTOaTOMHbIE cHupThl). JleiicTBe Ha opraHusm uenoBeka. [I[pumeHeHue riMuepuHa MU
STUJICHIJIMKOJIS.

@deHol:  CTPOCHHME MOJEKYNd, (QU3NUYECKMe ¢ XUMHUYECKHE CBOMCTBA. TOKCHYHBIM
(denomn. [Ipumenenne eHoa.

Anpnernapl. DopmManbaerus, aneTadbAeTHA: CTpOoeHHe, (QHU3MUECKHe H XHMHUYECKHE
CBOICTBa (peaKIMK OKUCICHHS U KaueCTBO, KAYECTBO), OIyuYEeHUE U IPUMEHEHHE.

O/HOOCHOBHBIEC TIpeaeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsl U YKCYCHast KHCIOTHI:
cocraB, (hu3MUecKue M XMMUYECKUE CBOICTBa (CBOMCTBA, 00IIME I Kiacca KUCIOT, peaKlus
sTepuUKalM), TpUMEHEHHe U mpuMeHeHue. CTeapuHOBas M OJIEMHOBAs KHCJIOTHI Kak
MIPEICTAaBUTENIN BBICIINX KAPOOHOBBIX KUCIOT. Mblla Kak BbICIIAs COJIb KApOOHOBBIX KHUCIIOT, UX
MoIOlIee ACHCTBUE.

Cnoxuple 3¢upbl KaKk MPOU3BOAHbIE KApOOHOBBIX KHUCIOT. [ MAPONIN3  CIOKHBIX
s¢upos. XKupsl. ['uaponus tBepaoctu. [Ipumenenne npounoe. bruonoruueckas poib HaJeKHa.

VYrieBoapl: cocTaB, KilacCu(PpUKaLMsI MOCAEACTBUIN (MOHO-, W~ U TTOJIHCaxapuabl). [ moko3a
— MPOCTEHIINIT MOHOCAXapu: 0COOEHHOCTH COJEPKaHMsI MOJIEKYJ, (PU3MUYECKHEe U XUMHUYECKHE
cBoicTBa (B3aumoeiicTBue ¢ ruapokcuaom meau(1l), okucnenne aMMuaqHbIM paCTBOPOM OKCHIA
cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIJIIOKO3bI), HAXOXKAEHUE B MPUPOJE, HNPUMEHEHHUE,
ouonorudeckas poib. @otocunTes. PpyKTO3a KaK H30MEP IITFOKO3BI.

Kpaxman wu nemwmono3a Kak IOpupoaHble  noauMepsl. CTpoeHne Kpaxmana U
LEJUTI0N103bl. PU3NYECKHE U XUMUYECKHUE CBOMCTBA KpaxMaia (THIpoJIn3, KayeCTBEHHAs peaKus
c fioytom).

OKCIIEpUMEHTAIIbHBIE METOJIbl M3yU€HHUs BEUIECTB M MX IPEBPAILLEHUN : NpPOBEICHUE,
HaOII0/ICHUE U OMHUCAHKE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, kauecTBO CocTosiHue
OJIHOATOMHBIX CHHUPTOB (OKHcIeHue HTaHoia okcujga wmeau(ll)), MHOroaromMHbIX CHHPTOB
(B3auMozelicTBue rimuepuHa ¢ ruapokcuaoM meau (II)), anpaerunoB (OKMcIeHHE aMMUAYHBIM
pactBopoMm okcuza cepedpa (I) u ruapoxcugom meau (II), B3anMoseiicTBre kpaxmaia ¢ HOIoM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1a4un.
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Boluncnenuss mo ypaBHEHMIO XMMHMUYECKOW peakiuu (Macchl, 00beMa, KOJIMYecTBa
MCXOJIHOTO BEILECTBA MJIM COCTOSIHUS MO M3BECTHOW Macce, 00beMy, KOJIMYECTBY OJHOIO U3
HCXOJHBIX BEILIECTB WM MPOYKTOB).

A3oTcozepikaliie OpraHn4eckue COeAMHEHNS.

AMUHOKHUCIIOTHI KaK aM(OTepHbIe OpraHuyecKue coequHeHus. Gusnueckre 1 XMMHUUYECKUe
CBOICTBa AMUHOKHCIIOT (Ha puMepe IIMLIMHA). buonornyeckoe 3HAYCHHE
amMuHOKHCIOT. [lenTumapl.

benkn kak mpuUpoIHBIE BBICOKOMOJEKYJIApHBIE coequHeHus. [lepBuuHas, BTOpuYHas u
TPETUYHAs] CTPYKTYPHI O€NKOB. XMMUYECKHUE CBOMCTBA COCAUHECHHI: THUAPOJIH3, JEHATYypalus,
KaueCTBEHHbIE COCTOSIHUS Ha BEIIECTBA.

DKCIepUMEHTANIbHBIE METOJbl M3YUYEHHUS BELIECTB W MX IpEBpallleHuil : HaOioleHue u
ONMCaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHAaTypalusi OEIKOB MNpH HArpeBaHUU, I[BETHHIC
MEXaHU3MBbI OEIIKOB.

BrbicokomoJieKyIsipHbIe COCAUHEHU S

OcCHOBHBIE TOHATHSA XHMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHMH: MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3ALMHU, CPEAHsIs MOJEeKyJsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — ITOJIMMEPHU3ALUs U TTOJIMKOHIEHCALIMSL.

OKCIEpUMEHTAIBHBIE METO/Ibl M3YUYEHHUs BEIECTB U MX MPEBPALIECHUN : 03HAKOMJIEHUE C
o0pasliaMi U UCKYCCTBEHHBIMH BOJIOKHAMM, TUIACTMACCAMH, KaydyKaMH.

MexnpeaMeTHbIE CBSI3U .

Peanuzanus MeXIpeIMETHBIX CBsI3€ IpU M3yYEHUHU opraHumdeckod xumuu B 10 Kiacce
MIOCPEACTBOM HCIIOJIb30BAHUS KaK (GUIOCO(HI €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATHH,
SIBJIFOILMXCS. CACTEMHBIMHU VIS OTZAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0111e ecTeCTBEHHOHAYYHbIE TOHATHS: SIBJICHNE, HAYYHbIN (aKT, TUII0TE3a, 3aKOH, TEOPHS,
aHaju3, CUHTe3, KiacCU(UKaIMs, NEpUOJUYHOCTb, HAOIIOACHUE, HU3MEPEHHUE, HKCIEPUMEHT,
MOJEIINPOBAHUE.

®duznka: MaTepusi, SHEPIrusi, aTOM, aTOM, 3JIEKTPOH, MOJIEKYJA, SHEPreTUUYECKUI YPOBEHb,
BEIIECTBO, TEJNO, O0OBEM MAaCCHI, arperarHoe COCTOSHHE BEIIECTBa, pa3MepHas BeIHMYMHA U
BEJIMYMHA UX U3MEPEHUSI.

buonorus: xierka, opranusm, Ouocdepa, OOMEH BEIIECTB B NPHUHIUIE, (OTOCUHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OCIKH, YIIIeBOIbI, )KUPBI, PEPMEHTHI).

Feorpaqmsl: ITOJIC3HBIC MCKOITACMbIC, TOPHBIC IMMOPOABI, IMOJIC3HBIC HCKOIIA€MbIC, TOIIJIMBO,

pecypchl.
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TGXHOHOFHHZIHHHGBHG MMPOAYKTbI, OCHOBBI 3J0pPOBOI'0 INHUTaHHA, MOIOIIMUC CPEACTBA,
JICKAPCTBCHHLIC 1 KOCMETHUYCCKUC MPLCIIapaThl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX

BOJIOKOH.

11 KJIACC
OBLIAS 1 HEOPTAHUYECKAS XM A

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKUH JIeMEeHT. AToM. Sipo aToma, H30TOMBI. DIEKTPOHHAsT 000JI0UKa.
DHepreTuyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTay, s-, p-, d- anemeHnThl. OcoOeHHOCTH
pacnpeziesieHus AIEKTPOHOB [0 OPOUTANISIM B aTOMaX AJIEMEHTOB MEPBbIX YETHIPEX MEPHOJIOB.
DJeKTpOHHas KOH(UTYypalLus aTOMOB.

Ilepnonnueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKUX 3j1eMeHToB [1.1.
MenneneeBa. CBsi3b nepuoguueckoro 3akoHa u Ilepuonuueckoil cucteMbl XUMHUECKUX
anemenToB J[.l. MeHieneeBa ¢ COBpeMeHHOM Teopuel CTpOeHHUsI aTOMOB. 3aKOHOMEPHOCTH
HU3MEHEHMsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IIPOCTHIX U CIOXKHBIX BEIIECTB
10 TpyIIaM U MepuojiaM. 3HaueHHEe NEPUOAUUECKOT0 3aKOHA B Pa3BUTHH HAYKU.

Ctpoenue BelecTBa. XUMHUECKast CBsI3b. BUJIbI XMUMUYECKOH CBSI3U (KOBaJIEHTHAs
HETOoJIsIpHAs U MOJIsipHAs, MOHHAS, METAJTMUecKasi). MexaHn3Mbl 00pa3oBaHMs KOBAJIEHTHOM
XUMUYECKOH CBsI3U (OOMEHHBIN M JOHOPHO-aKIIENTOPHBIN ). BomopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpuLATENbHOCTh. CTeNeHb OKUCIEHNS. VIOHbBI: KATHOHBI U AHUOHBI.

BemiectBa MONEKyYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMSI. 3aKOH ITOCTOSTHCTBA COCTaBa
BELIECTBA. TUIIBI KPUCTAIUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIIA
KPHUCTAJUIMYECKON PEHIETKH.

[lonstre o nucnepcHbIX cucremax. MctuHHbIE U KosutouaHble pacTBOphl. MaccoBast 101
BEIIECTBA B pacTBOpE.

Knaccugukanus Heopranndeckux coenHeHnil. HoMeHknaTypa HeOpraHn4ecKux BELeCTB.
I'enernueckas cBsi3b HEOPraHUMUECKUX BEIIECTB, MPUHAUICKAIINX K PA3IMYHBIM KJIACCaM.

Xumuueckas peakius. Kinaccudukarus XuMHUeCKUX peakiuii B HEOpraHn4ecKkoi u
OpraHMYECKO XMMHUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U IPEBPAIICHUS
SHEPruM NpU XUMHUYECKUX PEAKLIUAX.

CKOpOCTb peakiny, ee 3aBUCUMOCTb OT Pa3InYHbIX (akTopoB. OOpaTuMble peakuu.
Xumnueckoe paBHoBecue. MakTopsl, BIUAIOLINE HA COCTOSHUE XUMUUYECKOT'O PABHOBECHS.
[Tpunnun Jle [arense.

OnexrpoauTuyeckas aucconnanus. CUiIbHbIE U ciadble 37eKTpoauThl. Cpeia BOIHBIX

pacTBOPOB BEIIECTB: KHCIIasi, HEUTpallbHas, e0YHas1. Peakiiun noHHOTO 00MeHa.
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OKUCINTENbHO-BOCCTAHOBUTENbHBIE PEAKIIH.

DKCneprUMeHTaIbHbIE METOAbl U3YUEHUS BEILIECTB U UX MPEBPAIICHUN: JEMOHCTPALIUS
tabnuy «Ilepuoanueckas cucrema xumuyeckux nementoB .. MenneneeBa», uzyueHue
MoOJIeIel KpUCTANTNYECKIX PEIIEeTOK, HAOMIOACHNE U ONUCaHNe IEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3yIoKEHHE MEPOKCH 1A BOJAOPOa B IPUCYTCTBUU KaTalu3aTopa,
ONpEJIETIEHUE CPEJIbl PACTBOPOB BEUIECTB C TOMOILIBIO YHUBEPCATBHOTIO MHAUNKATOPA, PEAKLIUU
MOHHOTO OOMEHa), IPOBEJICHHE MPAKTUIECKOH paboThl « BiusiHIE pa3muvHbIX GaKTOpOB HA
CKOPOCTh XUMUYECKOW PEAKLIUM».

Pacuernsie 3anaun.

Pacyersl Mo ypaBHEHUSIM XUMUYECKUX PEAKIU, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacueTsl ¢ UCIOJB30BaHNUEM IOHATHS «MAacCOBasi 101 BEIIECTBAY.

Heopranuveckasi xummusi

Hewmerannsl. [Tonoxxenue HemeramuioB B [leproanueckoii cucTeMe XUMHUYECKUX JIEMEHTOB
JI.W1. MenneneeBa 1 0COOEHHOCTU CTPOEHHs aTOMOB. Pu3nueckrue CBONCTBAa HEMETAILIOB.
AmoTponust HeMeTauIoB (Ha MpuMepe KUCIopoa, cepbl, pochopa u yriaepona).

XHUMHYECKHE CBOMCTBA BAKHEUIITNX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta, hocdopa,
yTIepoaa U KPEMHHsI) U UX COeNMHEHUN (OKCHJIOB, KUCIOPOCOACPKAIIUX KUCIOT, BOJOPOIHBIX
COCJIMHECHHM ).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COEIMHEHHUI.

Meramnsl. [lonoxenue metainos B [lepuonnueckoil cucreme XuMudeckux snemeHTos J[. 1.
MengeneeBa. OCOOEHHOCTH CTPOCHUS IEKTPOHHBIX 0007I04YEK aTOMOB MeTauioB. Oomue
¢usnueckue cBoiicTBa MeTaiyioB. CIulaBbl METAJUIOB. DIEKTPOXUMHUUECKUH Pl HAaIPsHKEHUH
METaJIOB.

XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KUK, KAIBIIUH, MarHH,
AITIOMUHUM, LIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIUHEHU.

O6mmue cnocoObl nomy4eHust MeTauioB. [IlpuMeHeHne MeTamioB B ObITY U TEXHHUKE.

DKCcrepuMEHTAIbHBIE METO/IbI U3YUYEHHS BEIIECTB U UX MPEBPAILICHU: U3yUeHHE KOJIEKIIUN
«MeTaibl U CIIaBbl», 00pa3I0B HEMETAIJIOB, PEIICHNE KCIIEPUMEHTABHBIX 3a/1ad,
HaOII0/IEHUE U ONTUCaHKE IEMOHCTPALIMOHHBIX U TAOOPATOPHBIX OMBITOB (B3aUMOICHCTBHE
TUAPOKCHJIA ATFOMUHHUS C PACTBOPAMU KUCIIOT U IIEJI0Y€H, KaueCTBEHHBIC PEAKIIMA Ha KATHOHBI
METaJIOB).

Pacuernsie 3anaun.

Pacuersl Mmacchl BemiecTBa Wit 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE
i 00beMy OJHOTO U3 YUAaCTBYIOIIUX B PEAKIIMHU BELIECTB, pacueThl Macchl (00beMa,

KOJIM4YECTBA BGIHCCTBa) IMPOAYKTOB p€aKIKWH, €CIIU OAHO U3 BEIICCTB UMECT IPUMECH.
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XuUMHS U )KU3Hb. MeXnpeIMETHbIE CBSA3H

Ponp xumuu B o0ecrieueHUN SKOJIOTUIECKON, IHEPTEeTUUECKOM U MUIIEBON 0€30MacHOCTH,
pa3BUTHUU MeIUIMHEL. [loHATHE O HAYYHBIX METOAaX IMO3HAHUS BEIIECTB U XUMUYCCKUX
peakuui.

[IpencraBnenust 06 0OMMX HAYYHBIX MPUHIMIAX TPOMBIIIUICHHOTO IMOTYyYEeHUS BAXKHEHIITUX
BELIECTB.

UenoBek B MUpE BEIIECTB M MAaTEPHAIIOB: BAXKHEHIIINE CTPOUTEIILHBIC MAaTEPHAIIHI,
KOHCTPYKIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO0, KEpaMHUKa, MaTePUAIIbl 17151 SJIEKTPOHUKH,
HaHOMaTEePHAaJIbl, OPTAaHMYECKUE U MUHEPAJIbHBIE YI00PEHHUS.

XuMUS U 3I0pOBbE YEIOBEKA: ITpaBUiIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
MpaBMIa OE30MMACHOTO MCIIOIB30BAHUS TIPEMapaToB OBITOBOM XHMMHUH B IIOBCEHEBHON KU3HHU.

Peanuzanus MeXnpeIMETHBIX CBSA3EH MPU U3yUYCHUH OOIIEeH U HEOPTaHUYECKOW XUMUU B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO- HAyYHBIX TTOHITHH, TaK
U MOHATHUH, ABJIIOIINXCS CHCTEMHBIMU JUISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT O
LHKIIA.

OO011ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KJIacCU(UKALIUS, IEPUOANIHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJISITMPOBAHHUE,
W3MEPEHUE, SIBICHUE.

®duznka: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII,
PaIOaKTUBHOCTD, MOJICKYJIa, SHEPIreTUIECKUN YPOBEHB, BEUIECTBO, TEIIO, 00HEM, arperaTHoe
COCTOSIHME BEIIECTBA, (PU3NUECKHE BETUYHHBI M €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: xieTka, opraHusm, SKocucTeMa, brnocdepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasnbl, TOPHBIE OPOIbI, MTOJIE3HBIE UCKOMIAEMbIE, TOILITUBO, PECYPCHI.
TexHOIorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, IPOU3BOJICTBO CTPOUTEIbHBIX
MaTepHualioB, CEIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MTUIIEBAS MPOMBIIIIICHHOCTD,
(hapmalieBTUYECKasl TPOMBIIUIEHHOCTD, IPOU3BOICTBO KOCMETUYECKUX MPENapaToB,
MIPOU3BOJICTBO KOHCTPYKIITMOHHBIX MAaTEPHUAIIOB, SJIEKTPOHHAS POMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.
INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATHBI
dI'OC COO ycraHaBimMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOyYECHHS I10
nporpamMmMaMm  cpeaHero  oOmiero  oOpa3zoBaHUS  (JUYHOCTHBIM,  METalmpeIMETHBIM U
npeaMeTHbIM). HayuHo-meToauueckoit pa3paboTku PekoMeHaaTeIbHbIX pe3yIbTaTOB BHEAPEHUS
IpOrpaMM CpeHETo 00IIero 00pa3oBaHUs SIBISICTCS CUCTEMHO-MBICIIUTETBHBIN TIOIXO].

JIMYHOCTHBIE PE3YJIbTATbBI
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B COOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IMOAXOJOM B ITOJTAIIHBIX JUYHOCTHBIX
pe3ylibTaTax OCBOEHHUS TMpeAMeTa «XHMHsS» Ha YPOBHE CpeaHEero ooOmero ooOpazoBaHUs
BBIJICTISIFOTCS CJICTYIOININE COCTABJISIONINE:

0CO3HaHWE 00yYaIOIUMUCS HAIIeH POCCUICKON TPaXKIaHCKONW MISHTUYHOCTH — MIOMOIIb K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIETICHHUIO;

HaJIM4YMe MOTHUBALIUU K 00YYEHHUIO;

LIeJICHATPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUW JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAUIIUN HAYKH XUMUMH;

TOTOBHOCTb M CIOCOOHOCTh OOYy4YalOIMMXCS PYKOBOJUTHCS B CBOCH JCSATEIBHOCTU
[IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, COOJIIOJIGHUEM IEJIOCTHOCTH CHCTEMBbl XHMHUYECKOTO
o0pazoBaHus;

HaJU4he TPABOCO3HAHUS KaKJIOH KYJIbTYpbl M CIIOCOOHOCTEH CTaBUTH IIEJIM M CTPOHUTH
JKM3HCHHBIC IJIaHEL.

JIMgHOCTHBIE PE3yJIbTaThl OCBOCHHS TNpenMeTa «XHUMHUS» MPEANOararoTcsi B €IUHCTBE
y4eOHOW ¥ BOCHUTATENLHON JIEATENHHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMU,
COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HJcalaMd  POCCHHCKHX
IIKOJIHBIX OOIIECTB, MPUHATHIME B OOIIECTBE HOPMAaMU U TPAAMIMSIMH, CIIOCOOCTBYIOIIUMU
MpOIECCY  CaMOIIO3HAHMS, CaMOpPa3BUTHUS W  HPABCTBEHHOTO CTAaHOBJICHHUS  JIUYHOCTH
00yJaromuxcs.

JIngHOCTHBIE PE3yJbTAaThl OCBOCHUS TMpEeaMETa «XUMUS» OTPaKaroT CHOPMHPOBAHHOCTH
OTbITa TIO3HABATEIBHOW U TPAKTUYECKOW JESITEIIbHOCTH OOYYalOIIUXCS MO peaau3alu,
OCYIIECTBIISIEMOM B OOIIIECTBEHHBIX IIEHHOCTSIX , B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIUTAHMS:

OCO3HAHUA 00YYAIOIUMHUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00s3aHHOCTEH,
YBXECHHUSI K 3aKOHY U TIPABOIOPSIKY;

MIPEACTABJICHHS O COITMATBHBIX HOPMAaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIICHHU I
B KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM JI€ATEIbHOCTH TP CO3/IaHUH YUEOHBIX
MIPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATEIbHBIX 33124, BHITOJIHEHUN XUMHUECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M PUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI JPYTHX
MIPY aHAIN3E PA3IUYHBIX BUJOB yUeOHOU JESITEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

HECHHOCTHOT'O OTHOIICHUA K HCTOPUUICCKOMY U HAYUYHOMY HACJICIUIO
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OTE€YEeCTBEHHON XUMUH;

YBaXCHHsI K MPOIIECCy TBOPUECTBA B 001aCTH TEOPUU U MPAKTUIECKOTO
MPUMEHEHHSI XUMHHU, OCO3HAHUS TOTO, YTO JIOCTHKECHUS HAYKH €CTh Pe3yJIbTaT [UINTEIbHBIX
HaOII0ICHUH, KPOMOTIUBBIX HKCIIEPUMEHTATBHBIX IOMCKOB, ITOCTOSTHHOTO TPYAa YYEHBIX U
MIPaKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B TIOJMYUEHUH U MOCIEAYIONIEM aHaIn3e HHGOpMaIuu
0 TIEPEIOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:
HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO MTOBEICHHS;

CHOCOOHOCTH OIIEHUBATh CUTYAI[H, CBSI3aHHBIE C XUMUYECKUMH SBJICHUSMU, U IPUHUMATh

OCO3HAHHBIE PELICHNS, OPHEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYIIKMA CBOMX TOBApPUIIEH C MO3ULIUN

HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUM ITHX MOCTYITKOB;

4) popMupoBaHMS KYJIbTYPbI 310POBbS:

NOHUMAaHHMS IEHHOCTEH 310pOBOT0 M 6e3011acHOr0 00pa3a KU3HU, HEOOXOMMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 370POBbIO;
COOJTFO/ICHUS TIPaBIII OE30MMACHOTO OOPAIIECHHS C BEIIECTBAMH B OBITY, TOBCETHEBHOM )KU3HU U B
TPYAOBOM ACSITEIBHOCTH;

MOHMMAaHHUS [IEHHOCTH TIPABUII MHAUBHUIYAILHOTO M KOJUIEKTUBHOTO O€30MMacHOTO TOBEICHUS
B CUTYAIIHSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HH JFO/ICH;

OCO3HAHUS MOCIEACTBUI U HETIPHUSTHS BPEAHBIX MIPUBBIUEK (YIIOTPEOIICHUS AIKOT OIS,
HapKOTHUKOB, KypPEHHUS);
5) Tpy10BOro BoCHUTAHMSA:

KOMMYHHKATHBHON KOMIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENBCKOM JIEATETLHOCTH,
OOLLECTBEHHO I0JIE3HOM, TBOPUECKOH U APYTUX BUIAX JEATEILHOCTH;

YCTaHOBKH Ha aKTHMBHOE YYaCTHE B PEIICHUN MPAKTUIECKUX 3a]1a4 COMAITBHOMN
HaIpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHIEeCKOMY H3YUYeHHIO MPO(pECcCHil pa3inyHoOro pojia, B TOM YHCIIe Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH TI0 XUMHUH;

YBa)KEHUS K TPYAY, JIOISM TPyAa U pe3yJibTaTaM TPYAOBOH NS TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAMBHUAYAIbHON TpaeKTOpuu 00pa3zoBaHus, Oyayiien
npodeccuu U peanu3aniuy cCOOCTBEHHBIX )KU3HEHHBIX IIJIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4YecKOro BOCIUTAHMS:
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9KOJIOTMYECKH 11eJI€CO00Pa3HOro OTHOIIEHUS K IPUPO/IE, KAK UCTOYHUKY CYIIECTBOBAHMS
JKM3HH Ha 3eMIie;

NOHMMAHHUS [T100AJILHOTO XapaKTepa 3KOJOTHYECKUX TPOOIIeM, BIUSHUS SKOHOMHUECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOIAHON U COLUAIILHOM CPEIbl;

0CO3HaHUs HEOOXOJMMOCTH UCIOIb30BAaHUS JOCTHXKEHUM XUMUHU JUIsl pEIIEHUs BOIIPOCOB
PalMOHAIIBHOTO IIPUPOIOIIOJIB30BAHUS;

AKTHBHOTO HENPUATHUS ACUCTBUI, IPUHOCAIINX BPE OKPYKAOLIEH IPUPOIHON cpee,
YMEHUS MPOTHO3UPOBATh HEOIArOMPUATHBIE HKOJIOTMUYECKHE MOCIEICTBUS NP PUHUMAEMbIX
JNEUCTBHAN U NPEJOTBPALLATh UX;

HaJIMYUS PA3BUTOTO HKOJIOTMYECKOTO MBILIUIEHUS, YKOJOTUYECKOM KYJIbTYpPBI, OIIbITa
JEeATENbHOCTH DKOJIOTMYECKON HAIPABICEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B
[I03HaBATENbHON, KOMMYHUKAaTUBHON U COLIMATIBbHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTHBOCTOATH MJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOILECTBEHHOH NMPaKTHUKH;

NOHUMaHMS CIeIM(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ poJid B JOPMUPOBAHUHU
paLMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3AaHUU LIEJIOCTHOTO IPEACTaBIECHUS 00 OKPYKaroLIeM
MHUpE KaK O €JUHCTBE IPUPOJIBI U YEJIOBEKA, B IO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEN U
pelIeHny mpobiieM COXpaHeHUs MPUPOAHOIO PABHOBECHS;

yOeXIeHHOCTH B 00001 3HAYMMOCTH XMMHUU JJIs1 COBPEMEHHOM ITUBHIIM3AIMH: B €€
T'YMaHUCTHYECKON HANPaBJIEHHOCTH U BaXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepuanbHON
KYJIbTYpPBI, pEIIEHUH I100aIbHBIX TPOOIEM YCTOMUMBOTO pa3BUTHUS UEIOBEUECTBA — CHIPBEBOI,
SHEPreTUYeCcKOM, MUILEBON U KOJIOTMYECKON O€3011aCHOCTH, B Pa3BUTUU MEIULIUHBL,
o0ecreyeHnH YCIOBUI YCIEIHOTO TPY/Aa  SKOJIOTHYEeCKH KOM(OPTHO KU3HU KaKIO0ro YjeHa
o0I11eCcTBa;

€CTECTBEHHO-HAYYHO! I'PaMOTHOCTH: [IOHUMAaHUS CYLIHOCTH METOAOB [TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh IOTyYaeMble 3HAHUS [T
aHaJn3a U OOBSICHEHUS SIBIEHUN OKPY’KaIOIEero MUpa U MPOUCXOIAIINX B HEM U3MEHEHUH,
yMEHHSI Jies1aTh 000CHOBAHHbIE 3aKI0YEHHSI HA OCHOBE HayUHbIX (PaKTOB M MMEIOIIMXCS TAHHBIX
C LIEJIBIO MTOJIy4YEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENIBHO UCIOIB30BaTh XMMUYECKHUE 3HAHUS IS PELICHUS TPoOIeM B
pEaJIbHBIX KU3HEHHBIX CUTyalLUsX;

HHTCPECCA K MO3HAHUTIO U HCCIICIOBATEIbLCKOM JACATCIbHOCTH,
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TOTOBHOCTHU U CITOCOOHOCTH K HETIPEPHIBHOMY 00pPa30BaHMIO U CAMOOOPa30BaHHUIO, K AKTUBHOMY
MOJIYY€HUIO HOBBIX 3HAHUH MO XMMHH B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSIMU;
MHTEepeca K 0COOCHHOCTSIM TpyZa B Pa3IMYHBIX cepax MpodhecCHOHATBLHOM eI TeNbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMmeTHble pe3yibTaTbl OCBOGHHS Y4YeOHOro ImpeaMmera «XuUMHUS» HAa YpOBHE
cpeaHero o01ero 06pa3oBaHus BKIIOYAIOT:

3HaYUMbIe s (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOUIMXCS MEXKIUCIUIUIMHAPHBIE
(MeXTpeIMeTHBIC) O0IIIeHayYHbIE TOHITHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHBIX KapTHH MUPa U
CHGIII/I(bI/IKy MCTOOB ITO3HAHUS, BJIWAHHWC B HAYYHBIX HayKax (MaTepI/Ifl, BCIICCTBO, DHCPIuUs,
SIBIICHHWE, IPOIECC, CUCTeMa, HAaydHbId (DAKT, MPHHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOICHIE, H3MEPEHHE, SKCTIEPUMEHT U IPYyTHe);

YHHUBEpCAJIbHbIE  Y4YeOHBIE  JICHCTBUSA (mo3HaBaTEIBHBIE, KOMMYHHKATHBHEIC,
peryisTUBHBIC), obecrieueHue oOecredeHus (YHKIMOHATBHOW TPAaMOTHOCTH M COIUAIBHBIX
HaBBIKOB 00YYaOIIIXCS;

CIIOCOOHOCTh ~ OOYYAIONIMXCSI ~ WCIOJB30BAaTh  OCBOEHHBIC  MEKIUCIUILUIMHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HAHWS W YHUBEPCAIbHBIC Y4YeOHbBIC ICHCTBUS B TIO3HABATEIBHOW U

COLIMAJIBHOW IIPAKTHKE.

MeTaHpeI{MeTHHC PE3YJIbTAThI OTPAKAKOT OBJIAZICHUC ITO3HABATCIIbHBIMHA, KOMMYHUKATUBHBIMU

" PEryJsITUBHBIMU YHUBCPCAJIbHBIMU y‘-IC6HI)IMI/I L[GﬁCTBI/I?IMI/I.

[To3HaBaTenbHbIE YHUBEPCAIbHBIC YUEOHBIE NEHCTBUS

ba3oBble JJornyeckue aelcTBUS:

CaMOCTOSTENFHO Cc(HOpPMYIHpPOBaTh W AaKTyaIM3UPOBATH MPOOIEMY, BCECTOPOHHE ee
paccMOTpETh;

OHpC,Z[eJISITB neian ACATCIIbHOCTH, 3aJaBaTb napaMeTpLI nu OHpC,Z[eJISITB KpI/ITepI/II/I nux
JTOCTH)KEHHUM, COOTHOCUTD PE3YJIbTAThI JEATEIHHOCTH C MIOCTABJICHHBIMU LETISIMU;

WCIIOb30BATh MPHU OCBOCHHWU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS — MOMYJISpPHbIE
XapaKTepHbIE  DJIEMEHTBHl TOHATHH M COXpaHATh WX  B3aUMOCBS3b, HCIIOJIH30BATH
COOTBETCTBYIOIINE TTOHSITHS JUISI OOBSCHEHUS OTJEIBbHBIX (DAKTOB U OOHEKTOB;

BBI6I/IpaTI) OCHOBAHUA U KpI/ITepI/II/II/I JJIA KJ'IaCCI/I(I)I/IKaHI/II/I BCHICCTB U XUMHUYCCKUX pCaKHI/II\/II;

yCTaHaBJIUBATh PUYUHHO-CIICJICTBEHHBIE CBSI3U MEX/1Yy U3YyYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pACCYXJeHUS (MHAYKTUBHBIC, JEAYKTUBHbIC, IO aHAJOTHUSIM),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH

BBIBOJBI U 3aKJIFOUYCHU S,
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IPUMEHATh B IPOIecce MO3HAHUS, UCIIOJIB30BaTh B XUMHH CHMBOJHMYECKHE (3HAKOBBIC)
MOJIeNu, MpeoOpa30BbIBaTh MOJEIbHBIE MPEACTABICHUS — XMMHUYECKUH 3HAKOBBIM (CHMBOIM)
JJIEMEHT, XUMHYecKas (opMysa, YpaBHEHHE XMMHUYECKOH peaKkIWu— TPU PEIICHHH YYeOHBIX
MO3HABATEIbHBIX M MPAKTUUECKUX 337124, IPUMEHITh Ha3BaHHBIC MOJICJIbHBIE PEICTABICHUS IS
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB H3YYaeMBbIX BEIIECTB U XMMUYCCKUX PEAKITHIA.

ba3oBble uccienoBarebCKue AeicTBUA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XMMUYECKUX PEaKIIHiA;

dbopmMynMpoBaTh LENM W 3a7ayd  HMCCIEJOBAaHUS, MCIIOJIb30BaTh IOCTABIEHHbIE H
CaMOCTOSITENTFHO CPOPMYIIMPOBAHHBIE BOTPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHUS U OCHOBBI
1715t OopMHUPOBaHUSI THIIOTE3 B CTOPOHY MPABHIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIQJICTh HABBIKAMH CaMOCTOSATEIBHOTO IUIAHUPOBAHMS W TPOBEACHUS YUYEHHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAONIOJATh 32 XOJIOM MPOIECcca, CAMOCTOSATEILHO
MIPOTHO3UPOBATh €ro pe3yibTar, POPMYINPOBATH OOOOIICHHS U JI€1aTh BBIBOJIBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJETaHHON
pabore;

NpuoOpeTaTh OMBIT YYCHHUYECKOM HCCIEIOBATEIILCKOM W TPOEKTHOW NEATEeILHOCTH,
MPOSIBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB PEIICHHS
MPAaKTHYECKUX 33J1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB MTO3HAHMUSL.

Padora ¢ undopmanueii:

OPHECHTHUPOBAThCS B  PA3NIMYHBIX HCTOYHMKAX WHGpopManuu (HAYIHO-TIOMYJISIpHAS
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHus, CIpaBoyHble mocoOus, pecypcbl HHTepHera),
aHAJM3UPOBaTh WHGOPMALMIO PA3IUYHBIX BHIOB M (OpPM TMpencTaBIeHUs, OIICHUBATH €€
JIOCTOBEPHOCTH U HENPOTUBOPEUHUBOCTb;

(dbopMyIHpOBaTh 3aMpOChl W MPHUMEHSATh PA3IMYHBIE METOIbI TNPH TIOMCKE U OTOOpe
uH(popMalnU, HEOOXOJUMBbIE /ISl BBITOJHEHHs YUeOHBIX 3aau ONPEIeIEHHOIO THIIA;

MpHOOPETaTh OIBIT UCIOJIB30BAHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TTOUCKOBBIX CHUCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTHUMAJIbHYI0 (OpPMY IpeACTaBICHUsT WH(OPMAIMH (CXEMBI,
rpaduKu, TMarpaMmebl, TaOJIUIBI, PUCYHKH U JPYTHE);

WCIOJb30BAaTh HAYYHBIH S3IK B KA4eCTBE CPEICTBA MpPU pPadOTE C XUMHUYECKOM
uHpOpMAIMEH: NPUMEHSATh MEXNpeaAMEeTHbIe ((U3NYECKHEe M MaTeMaTHYeCKHe) 3HAKH |
CHUMBOJIBI, (hOpMyJITbl, a00pEeBUATYPbI, HOMEHKJIATYPY;

HUCIIOJIB30BaTh U Hp606pa3OBBIBaTB 3HAKOBO-CUMBOJIMYCCKHUEC CPECACTBA HATIIAHOCTH.

KoMMmyHMKaTHBHBIE yHUBEpCaIbHbIE YUEOHbIE 1eHCTBUS:
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3aJaBaTh BOINPOCHl IO CYIIECTBYIOLIEH o0OCyxkmaemMoll TeMe B XOJe Auanora

u/unu o0CYXJEHMs, BBICKA3bIBaTh HJEH, (HOPMYIHPOBATh CBOU NPEATIOKEHHUS OTHOCUTEIHHO
BBIIIOJIHEHMS TIPEJUI0KEHHOM 33]1a4H;

BBICTYIATh C IPE3CHTALMEN pe3ybTaTOB I[103HABATEIbHOM IEATEIbHOCTH, ITOTYYEHHBIX
CaMOCTOSAATEJIBHO WJIM COBMECTHO CO CBEPCTHHKaMHM IPH IPOBEACHUM XUMHUYECKOTO
9KCHEPUMEHTa, NPAKTUUYECKOM paboThl MO HCCIEJOBAHUIO CBOWCTB H3yYaeMbIX BEIECTB,
peaiM3aluu MpPOEKTa MIpoekTa U (OpMyIMpOBaTh BBIBOJBI IO pe3ysibTaTaM HpPOBEAEHHBIX

HCCIIeIOBaHU M IIyTEM COTJIaCOBAHUSA MO3UIIMM B XOJI¢ O6CY)KI[CHI/I$I 1 0OMeHa MHEHHUSIMH.

PerynstuBHble yHUBEpCaibHbIC yueOHbIE 1EHCTBUSA:

CaMOCTOSITENIFHO IUIAHUPOBATh M M3y4aTh CBOK II03HABATEIbHYIO JCSTEIBHOCTD,
OTIpeICTIATh €€ IeNIM U 3a7aud, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTUPOBAThH
QITOPUTM JIEHCTBUM TIPU BBIMOJHEHUM HAYYHBIX W MCCIIEIOBATEIbCKUX 3a]a4, BBHIOMPATh
Haubonee 3(h(PeKTUBHBIN CITOCOO X PEIICHUS C YYETOM IMOJIyYeHUs HOBBIX 3HAHHM O BElIeCTBaX
U XUMHAYECKUX PEAKITUSX;

OCYIICCTBJIATbL CAMOKOHTPOJIb CBOEH ACATCIIBHOCTH Ha OCHOBC CaMOaHaJIn3a 1 CaMOOIICHKH.

NPEJAMETHBIE PE3YJIbTATHI
[IpenMeTHBIC pe3yIbTaThl OCBOCHUS MTPOTPAMMBI CPEAHETO 00IIEro 00pa3oBaHMs 10 XUMUU Ha
0a30BOM YpOBHE OPUEHTHPOBAHBI HA OOECTICYCHHE MPEUMYIIIECTBEHHO 00I1e00pa30BaTeIbHON
OOIIEKYIBTYPHOU MOATOTOBKH O0y4arormmxcsi. OHU BKIIOYAIOT CrielupudecKue st yaeOHOTO
npeaMera « XuMUs» Hay4YHbIC 3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBHI 110 OCBOCHHUIO,
WHTEPIPETAINH U TPEOOPa30BAHUIO 3HAHUH, BUJIBI JCSITETLHOCTHU MO MOJTYYSHUIO HOBOTO
3HAHWS W IPUMCHCHUIO 3HAHUI B PA3IMYHBIX YUCOHBIX U PEATbHBIX )KH3HECHHBIX CUTYAIIHX,
CBSI3aHHBIX C XUMHEH. B mporpaMMe o XMMUM MpeMETHbIE Pe3yIbTaThl PEACTABICHBI MO
rojilaM u3y4eHusl.

K xoHniy o0yuenus B 10 kJiacce npeaMeTHbIe pe3ybTaThl OCBOCHUS Kypca «Opranudeckas
XUMHUS OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUI O XUMHUUECKON COCTaBISIONICH €CTeCTBEHHO- HAyYHOM
KapTUHBI MUPA, POJTH XUMHUH B TIO3HAHHUH SIBIICHUH TIPUPOJIBI, B (DOPMUPOBAHUH MBIIIJICHHS H
KYJIBTYPBI JINYHOCTH, €€ (QYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS
MPAKTUYECKUX 337249 U IKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U
MIPUPOTHON Cpejie;

BJIQJICHUE CHCTEMOM XUMUYCCKUX 3HAHHI, KOTOpask BKIFOYACT: OCHOBOIIOIATAIONINE TOHSATHUS

(XI/IMI/I‘leCKI/Iﬁ QJICMCHT, aTOM, 3JICKTPOHHAs 000J10UKa aToMa, MOJICKYJIa, BAJICHTHOCTD,
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JIEKTPOOTPHULIATENIBHOCTh, XUMHUECKasl CBA3b, CTPYKTypHast (popMyiia (pa3BepHyTas U
COKpallleHHas), MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00beM, YIIIepOoaHbI CKeTeT,
(GbyHKIMOHANBHAS TPYIIA, pauKal, H30MEpUsl, ©30MEPbl, TOMOJIOTUYECKHU I PsiJl, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOJ U a30TCOAEPIKAIINE COEANHEHUS, MOHOMED, IIOJUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJIIPHBIE COETUHEHMS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHUSI OPraHUYECKUX
BemecTB A.M. ByTiepoBa, 3aKOH COXpaHEHMsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIlEe B OCHOBE TOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XMUMHUYECKUX SBJICHUH, (PaKTOJIOrMUECKHe CBEJCHUS O CBOMCTBAX,
COCTaBe, OJTYYCHUU M O€301TacCHOM HCIIOJIb30BaHUH BAKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTUYECKOM eATENbHOCTH YEI0BEKa;
c(OPMHUPOBAHHOCTH YMEHHH BBISBIISITH XapaKTepPHBIE IPU3HAKH MOHSATHIA, YCTAaHABIUBATh UX
B3aMMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIINE TOHATHS IIPU ONMCAHUH COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPTAHUYECKUX COCTUHEHUN;
c(OPMHUPOBAHHOCTh YMEHHMH HCIOIB30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEepHYTON, COKpaIeHHON) (popMyIT OpraHu4ecKuX BEIIECTB
Y yPAaBHEHUN XMMHUYECKUX PEAKIUH, U3TOTaBIMBaTh MOAEIN MOJIEKYJ OPraHMYECKUX BEILECTB
JUI WIUTIOCTPAIMU UX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;
c(OPMHUPOBAHHOCTh YMEHHH yCTaHABIMBATh PUHAUIEKHOCTh U3YYEHHBIX OPraHMYECKHX
BEIIECTB T10 UX COCTaBY U CTPOEHHIO K ONPEAETICHHOMY KJIacCy/TpyIIe COeIUHEHU
(YryiieBoopo/ibl, KUCIOPO U a30TCOAEPIKALLUE COETUHEHHS], BBICOKOMOJIEKYJIISIPHbBIE
COEIMHEHMS), 1aBaTh UM Ha3BaHU 1o cuctemarnueckoil HomeHknarype (IUPAC), a takxe
MIPUBOJIUTH TPUBHUATIbHBIE HA3BAHUSI OT/AEIbHBIX OPraHUYECKUX BEIIECTB (ITHIIEH, IPOIUIIEH,
alleTUJIEH, 3TUJICHIJIMKOIIb, TIIMLEPUH, PEeHOII, popMabIerul, aleTaabAer i, MypaBbuHas
KHCJI0Ta, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAask KMCIIOTa, CTEApUHOBAsk KUCJIO0TA, IIII0K03a, PPYyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TIULHH);
c(OPMUPOBAHHOCTb YMEHUS ONPEAEIATh BUAbI XUMUYECKOM CBSI3U B OPraHUYECKUX
coeIMHEHMX (OAMHAPHBIE U KPaTHbBIE);
c(pOpMUPOBAHHOCTb YMEHUS IPUMEHSATH MOJI0KEHUS TEOPUH CTPOEHUS OPraHUUECKUX
BemecTB A.M. ByTiepoBa a5t 00bsCHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;
c(OpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTpPOEHHE, (GPU3NUECKUE U
XMMHYECKHE CBOICTBA TUIIMYHBIX MPEACTAaBUTENEH pPa3IUUHbIX KJIACCOB OPraHUYECKUX BELIECTB
(MetaH, 3TaH, 3TUJIEH, IPONWJIEH, alleTHIeH, OyTaaueH-1,3, merunOyraaueH- 1,3, Oensou,
METaHOJI, 3TaHOJ, STHJICHTJINKOJIb, TTUIEPUH, (PEHOII, alleTaabIeru], MypaBbuHasi U yKCyCHas

KHCJIOThBI, TJIFOKO3a, KpaxMall, HEJUI0J103a, aMUHOYKCYCHaA KI/ICJ'IOTa), HUIITIOCTPHUPOBATH



22

TEHETUYECKYHO CBA3b MEXIY HUMH YPaBHEHHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI C
HCIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOYHUKHU YTIIEBOJOPOAHOTO ChIPhs (HEDTH,
MIPUPOAHBIN Ta3, yroJib), COcOObl UX MepepadOTKH U MPAKTHIECKOE MPUMEHEHHUE MPOTYKTOB
nepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAUTH BHIUUCICHUS 110 XUMUYECKIM YPaBHEHHSIM (MacCCHI,
o0beMa, KOJIMYeCTBa HCXOAHOTO BEIIECTBA WIIH MPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WIIA MPOTYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOU 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
[O3HAHMS, UCIIOJIb3YEMbIX B XUMHH IIPU U3YyUYECHUHU BELIECTB U XUMUYECKUX SIBJICHU U
(naOnroneHue, U3MEpEHNe, IKCIEPUMEHT, MOJICJINPOBAHUE ), UCIIOJIB30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JJIs IPUHSTHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX
C BEILIECTBAMHU U UX IPUMEHECHUEM;

c(OpMUPOBAHHOCTh YMEHHUH COOJII01aTh MpaBUiia MOJIb30BaHUS XUMUUYECKOM MOCY 10 U
1ab0paTOpHEIM 00OPYIOBAHHEM, a TAKXKE MPaBUIa OOpAIIECHHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHSMH IO BBIIOJHEHUIO Ja00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUH TNIAHUPOBATH U BBITOJHATH XUMHYECKUAM SKCIIEPUMEHT
(mpeBpallleHrs OpraHMYECKUX BEIIEeCTB IPU HarpeBaHUU, TIOJyYEHUE STUIICHA U U3yUYEHUE ero
CBOICTB, KAUECTBEHHBIE PEAKIIH OPraHUYECKHUX BEIIECTB, JeHATYpallns OSIKOB MPU
HarpeBaHWH, IBETHHIE PEAKIIUU OCIIKOB) B COOTBETCTBHUH C MPABMJIAMH TEXHUKH 0€30MMaCHOCTH
MIpU OOpaIlleHUH ¢ BEIIECTBAMHU U JTA00pATOPHBIM 000PYI0BAHHEM, TIPECTABIATH PE3YIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTa B (POpMeE 3aMucH YpaBHEHHU I COOTBETCTBYIOIINX PEAKIIUNA U
(hopMyIIHpOBaTh BHIBOJBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTUUECKH aHATTM3UPOBATh XUMUUECKYIO0 HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOi nHbopMaluu, IHTepHeT U ApyTux);

c(OpMUPOBAHHOCTh YMEHHUH COOJII0/1aTh MPaBUIIa SKOJIOTUYECKH 11€71€CO00Pa3HOTO
MOBEACHUS B OBITY U TPYJOBOM JESITETLHOCTHU B LIEISIX COXPAHEHHUS CBOETO 37I0POBbS U
OKpY>Karolle NpUPOTHON CPEeIbl, 0CO3HABATH OIMMACHOCTh BO3JAEHCTBUS HA JKUBbIE OPraHU3Mbl
OTIpeIeICHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMblIca nokasarens [1JIK (mpenenpHo
JIOTTYCTUMOM KOHIIEHTPAIIUN ), TOSICHATh Ha MIPUMEPAX CIIOCOOBI YMEHBIIICHUS U
MpEeAOTBPALIEHUS UX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUTSE OOYYArOIIUXCS C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHE TPUMCHSITh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SIBJICHUI;

JUISL CIICTIBIX U CITA0OBUISIINX 00yYarOIUXCS: YMEHUE HCIIOIB30BATh PENbEPHO TOUCUHYIO

cuctemy obo3HadueHuid JI. bpaitnst nis 3anucu XuMudeckux Gopmy.
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K xoniy o0yuenus B 11 kJiacce mpeIMETHBIC Pe3yiIbTaThl OCBOCHUS Kypca «O0mmas u
HEOPraHUYeCKasi XUMHUSD) OTPaAXKaIoT:

c(hOpPMHPOBAHHOCTD MPEACTABJICHUI: O XUMUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIH XUMHUH B TIO3HAHUU SIBIICHUH TPUPOIBI, B (DOPMHUPOBAHUH MBIIIJICHHS U
KYJBTYPBI JITYHOCTH, €€ (PYHKIIMOHATHHON TPaMOTHOCTH, HEOOXOIUMOM TSI peIIeHUS
MPAKTUYECKUX 3a7a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
MPUPOTHOM CpEAE;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOPast BKIIOYAET: OCHOBOIIOJIATAl0IINE
MOHATHS (XUMHUYCCKHUH JICMEHT, aTOM, H30TOTl, S-, P-, d- 2JIEKTPOHHBIE OPOUTAIIH ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTEIICHB
OKHUCJICHUS, XUMUYECKasi CBSI3b (KOBaJICHTHAs, MOHHAS, METAJTTHYECKast, BOJOPOIHAS),
KpUCTAJUIMYECKAs pelIeTKa, TUIIbl XUMUYECKUX PEAKLUM, paCTBOP, 3JEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOIUTUUECKAS] TUCCOIUALINSI, OKUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOH peaklni, XMMUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TCOPHS
3JIEKTPOJIMTUYECKON JUCCOLIMAIINH,
nepuoanueckuii 3akoH [[.1. MeHnneneeBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH
COXpaHEHUs U MPEBPAIICHUS YHEPTUU MTPU XUMHUECKUX PEaKLUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKU N A3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIINE B OCHOBE IIOHUMAHMS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (PAKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX,
COCTaBe, MOJYUYCHUH U 0€30MTaCHOM HCIOJIb30BAHNY BAKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH J1eATETHhHOCTH YEI0OBEKa;

c(hOpPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHBIC TPU3HAKN TTOHSATHH, yCTAHABIHBATh
HX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS [IPU OMMUCAHUHN HEOPTaHUUECKHUX
BEIIECTB U UX MPEBPAILCHU;

c(OpMUPOBAHHOCTh YMEHUH HCTOIH30BATh XUMUYECKYIO CHMBOJIMKY IS COCTABIICHUS
(hopmys BEIIECTB U ypaBHEHUN XUMUYECKUX PEAKIINH, CUCTEMATHIECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX HEOPTAHUYECKUX BEIECTB (YrapHBbIil ras,
YIJIEKHUCIIBIN Ta3, aMMHUaK, ralieHasl H3BeCTh, HeTallleHas U3BECTh, MUThEBAs COJIA, MTUPUT U
ApyrHue);

c(hOPMUPOBAHHOCTh YMEHUH OINPEACIATh BAJICHTHOCTD U CTCIICHb OKHUCIICHHUSI XUMHUYIECKHUX
3JIEMEHTOB B COEMHEHMIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJleHTHAs, HIOHHAS,
MeTaJuInuecKasi, BOJIOPO/IHAS) B COSAMHEHUSX, TUI KPUCTALTUYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIIpHasi, IOHHAs, METAJUTMUECKasi), XapaKTep Cpeabl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUN;
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c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAICKHOCTh HEOPTaHUYECKUX BEIIECTB
10 MX COCTaBY K OIpPEIeICHHOMY KIIacCy/TpyIIe COeTuHEHU (TIPOCThIE BEIIECTBA — METAILIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEPHBIC TUIPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH paCKPBIBATh CMBICT Tiepuoandeckoro 3akoHa /[.. Menneneena
1 IEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO M IPOrHOCTUYECKYIO
IN%NIVH

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh AIEKTPOHHOE CTPOECHNE AaTOMOB XUMHUECKHUX
snemeHToB 14 nepuoaoB llepuoguyeckoil cucremsl xumuueckux sinemeHToB .M. Menneneesa,
WCTIONB3YS MOHATHUSA «S-, p-, d-3JIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY, OOBSICHITH
3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB XMMUYECKHUX PJIEMEHTOB U UX COCJAMHEHUM 10 Iepruoaam 1
rpynmnam [Iepuoanueckoi cucremsl XuMudeckux 3y1eMeHToB .M. Menneneesa;

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMKUCHIBATH) OOIINE XUMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, NOATBEPKIATH CYLIIECTBOBAHUE T€HETUYECKO N
CBSI3U MEXy HEOPraHMYECKMMU BEIIECTBAMU C TIOMOIIBIO YPABHEHU N COOTBETCTBYIOIIMX
XUMHYECKUX PEaKLIHL;

c(hOpPMHPOBAHHOCTh YMEHUS KJIACCU(DHUITMPOBATh XUMUUECKHE PEAKIINH TI0 PA3TIHYHBIM
MpU3HAKaM (Y4UCITY U COCTaBy PEarupyrolux BEMIECTB, TEIIOBOMY Y (EKTy peakinu,
M3MEHEHUIO CTETICHEH OKUCIICHHS 3JIEMEHTOB, 00OPAaTUMOCTH PEaKIMH, YUYACTHIO KaTajin3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUH COCTABIISITh YPABHEHHSI PEAKIIUN PA3IMYHBIX THIIOB, TIOJHBIC U
COKpAIIICHHBIC YPAaBHEHUS PEAKIIM HOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, TPH KOTOPBIX ATH
peakuuu UAyT A0 KOHLA;

c(hOpPMHPOBAHHOCTh YMEHU MTPOBOJIUTH PEAKIINH, TOATBEPKIAIOIINE KAaUeCTBEHHBIN COCTaB
Pa3IUYHBIX HEOPTraHUYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOILINE
B BOJHBIX PACTBOPaX HEOPTraHUYECKHUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTh OKUCIUTENEHO- BOCCTAHOBUTEIHHBIX
peakIuii TOCPEACTBOM COCTaBIICHUSI DJIEKTPOHHOTO OallaHCca ATUX PEaKINi;

c(OpMUPOBAHHOCTh YMEHUH OOBIICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaKIuu OT
pa3IYHbIX (PaKTOPOB; XapaKTep CMEUICHUS XUMUISCKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3aeictBus (mpunuui Jle [llarense);

c(OpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh XMMHUYECKUE TIPOLIECCHI, JIEKAIINE B OCHOBE
MIPOMBIIIICHHOTO TIOJYYEeHHS CEpHOM KHCIIOTBI, aMMHaKa, a Takke chopMUPOBAHHOCTH
MIPEJICTaBICHUI 00 OOIUX HAyYHBIX TPUHIIMIIAX U SKOJIOTHYECKUX MPOOIeMax XUMHIECKOTO
MPOM3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BEIYUCICHUS C UCTIOIB30BAHUEM TIOHATHUS

«MaccoBas I0Jis1 BEIIECTBA B paCTBOPE», 00BbEMHBIX OTHOIIIEHUH ra30B IIpHU XUMHYCCKUX
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peaxkusix, Macchl BeIeCTBa UM 00beMa ra3oB 0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
WM 00beMy OJJHOTO M3 YYAaCTBYIOIINX B PEAKIINH BEIIECTB, TEIJIOBOro d((dexra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChI BEIIECTB, IPEBPAILICHUS K COXPAHECHHS YHEPTUH;

c(OpMUPOBAHHOCTh YMEHUH COOJIIOIaTh MPaBUIIa MOJIB30BAHUS XUMHUECKOH TOCY10H U
nabopaTopHbIM 000pyIOBaHUEM, a TAKKE TIPaBUiIa OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHSMH IO BBIIOJHEHHUIO Ja00paTOPHBIX XUMUYECKUX OMBITOB;

c(OpPMHPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBITOIHATH XUMHUYECKUN IKCTICPUMEHT
(paznoskeHue MepoKCHaa BOAOPO/Ia B MPUCYTCTBUH KaTaan3aTopa, ONMPEIeIeHUE CPEIbI
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO HHANKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTbh XMMHYECKON PEeaKIINH, PEaKIMi HOHHOTO OOMEHa, KaYeCTBEHHbIE PEaKIIMK Ha
cynb(har-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHWS, PEIICHNE YKCIIEPUMEHTAITBHBIX
3aja4 1mo reMaM «Metamib» U «HemeTranns») B COOTBETCTBHH C MTPaBUIIAMU TEXHUKH
0e30macHOCTH TpU OOPAIIEHUH C BEIIECTBAMH U J1a00paTOpPHBIM 000pPYI0BaHUEM, TIPEICTABIIATD
Pe3yJIbTaThl XUMHUECKOTO SKCIIEpUMEHTa B (hopMe 3aIllicu YpaBHEHU N COOTBETCTBYIOIINX
peaxiuii 1 GopMyITUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUH KPUTHUUECKU aHATM3UPOBATh XUMUYECKYI0 HH(OpMaLIHIO,
MOJIYy4YaeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeACTBa MaCCOBOM KOMMYyHUKalMH, IHTepHET u
APYTHUX);

c(OpMUPOBAHHOCTh YMEHHUH COOIIOIaTh MPaBUIIa SKOJOTHYECKH 11€TIECO00pPa3ZHOTO
TOBEJICHUS B OBITY U TPYJIOBOM ACSITEIBHOCTH B LIETSAX COXPAHEHUS CBOETO 3I0POBBS U
OKpY>Karolle NPUPOIHON CPe/ibl, 0CO3HABATH OIMMACHOCTh BO3JAECHCTBUS HA JKUBBIE OPraHU3Mbl
OTIPEICTICHHBIX BEUIECTB, MOHUMAast cMbICH nmokazaTtens [1IK, moscHATh Ha mpuMepax crocoObl
YMEHBUIECHUS U MPEAOTBPALICHUS UX BPEAHOIO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUTSL OOYYarOIIMXCs ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE MPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SIBJICHUH;

JUISL CHETIBIX U CIa00BUASIINX 00YYarOIMXCS: YMEHHUE UCIIOIB30BaTh PEIbe(HO- TOUEUHYIO

cucremy obo3Hauenuii JI. bpaiins ans 3anucu XuMu4eckux GopMyL.

OCOBEHHOCTHU OLIEHKHU PE3YJIBTATOB 110 XUMHUU
Buz koHTpoJIA Ha ypOKE 3aBUCHUT OT 3Tara o0yueHusl.

B cBs13u ¢ 9TUM, BBIIEIAIOT:

—IIpenBapurenbHbIA KOHTPOJIb

—Texkyumii KOHTPOJIb

—Temarnueckuit KOHTPOJIIb

—TOrOBBIi KOHTPOJIb
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[IpenBapurenbHbIil KOHTPOIIb. [Ipu epexoae K M3y4EeHUI0 HOBOM TEMbI WJIM pa3jieia YUUTeIr0
HE00XO0IMMO OTIPe/IeNNTh, KAKUMH 3HAHUSAMHU U YMEHUSIMHU 00yJaroLuiics yxe obnaaaer.
LlenHOCTD TaKOr0 BUAA IPOBEPKU MPOSBIISETCS B ONPENEICHUH BOIIPOCOB, KOTOPHIM HYXHO
OyZeT yJIenuTh MOBBIIIEHHOE BHUMaHHE.
Temarnyeckuit KoHTPoJIb OH IPOBOAUTCSA MOCIIE U3yYEHUSI HOBOM TEMbI WM pa3ziena, B
OCHOBHOM, Ha ypOKaxX KOHTPOJISI U KOPPEKLIUN 3HaHUN. | TaBHas 11e71b —10ArOTOBUTH
oOyuarommxcs K U”TOrOBOMY KOHTPOJTIO.
HToroBelif KOHTPOJIb. B KOHIIE yueOHOT0 rojia ¥ nocjae OKOHYaHUs ONpeIeIEHHON CTyIeHN
00yueHusi IPOBOAUTCS UTOTOBBIM KOHTPOJIb. [10 ero pe3ynbraTtam onpenesstoT CTeNeHb
OCBOCHHMS yueOHOM MpOorpamMMmsl 3a IoJ] UM HECKOJIBKO JIET.
Texyuil KOHTPOJIb YCIIEBAEMOCTH—3TO CUCTEMATHYECKasi IPOBEPKa 3HaHUM 00yJaroumxcs,
KOTOpasi IPOBOJUTCS MEIarornyeckuM pabOTHUKOM Ha y4eOHBIX 3aHATHUSAX B COOTBETCTBUU C
o0pazoBaTeIbHON MPOrpaMMoOii (TeKyIee OleHUBaHUE, KOHTPOJIbHBIE U CAMOCTOSITEIIbHbIC
paloThl, B TOM YHUCIIE, aIMUHUCTPATUBHBIE KOHTPOJIbHBIE pAOOTHI), OLIEHUBAHHE 32 YETBEPTH,
MIOJIYTOJIHE.
Texymuii KOHTPOJIb YCIIEBAEMOCTH 00YYAIOLINXCSI —3TO CUCTEMaTHUYECKas IPOBEpKa
o0pazoBaTenbHbIX (YU4eOHBIX) JOCTIXKEHUH yUaIuxcsi, IPOBOIMUMAs IIEAArOoroM B X0J1€
OCYILECTBIICHHs 00Pa30BaTEIIbHON JEATENbHOCTH B COOTBETCTBUU ¢ 00pa30BaTeIbHON
nporpammoii (pabodei mporpamMmoii yue6Horo npeamera). Llens Tekyiiero KOHTposs
YCIIEBAEMOCTH 3aKJII0YacTCA B: — ONPEICIICHUN CTEIICHU OCBOCHMS YJaIUMUCSI OCHOBHOM
00pa3oBaTenbHOM MPOrpaMMBI COOTBETCTBYIOIIETO YPOBHS 00IIero 00pa3oBaHUs B TCUCHUE
y4eOHOro rojia o OCHOBHBIM y4eOHBIM IpeMeTaM y4eOHOI0 IlaHa BO BCEX Kilaccax;
OLIEHKU COOTBETCTBHSI PE3yJIbTATOB OCBOCHUS 00pa30BaTEIbHBIX IPOrPaMM TPEOOBAHHSIM
DI'oC;
— KOppEKLUHU paboyux MporpaMM y4eOHBIX PEIMETOB B 3aBUCMMOCTH OT aHAJIN3a TEMIIA,
Ka4yecTBa, 0COOEHHOCTEN OCBOCHHUS U3yUEHHOI'0 MaTepHaa;
— IpeyNnpexIeHUN HEYCIIEBAEMOCTH.
dopmamH TEKYIIEro KOHTPOJISI yCBOSHUS COJIEpKaHMs 00pa30BaTENIbHBIX POTPAMM MOTYT
ABJIATHCS: — IIMCbMEHHAS IIPOBEPKA
—/I0OMalIHKe, TPOBEPOYHbBIE, Ta00OpaTOPHbIE, MPAKTUYECKHUE, KOHTPOJIbHBIE, TBOPUECKUE PaOOTHI;
MIUCbMEHHBIE OTYETHI O HAOIIOJCHUSX;
OTBETHI Ha BOIIPOCHI TECTA,
COYMHEHUS, U3JI0KEHUS, TUKTAHThI, pedepaTsl, CTaHAAPTU3UPOBAHHBIE TMCbMEHHBIE PAaOOTHI,
cosnanue (popMHUpPOBaHUE) HNEKTPOHHBIX 0a3 NaHHBIX U T.1.;

— yCTHasi pOBEpKa—



27
YCTHBIM OTBET Ha OJIMH WJIM CUCTEMY BOTIIPOCOB B (popme pacckasza, becenbl, cooece0BaHus,
BBIPA3UTENbHOE YTCHHE (B TOM YHCIIE, HAU3YCTh), CTAHJAPTU3UPOBAHHBIC YCTHBIE PabOTHI U T.1.;
— KOMOMHUPOBaHHAs MMPOBEPKA
—COYETaHHE MMCbMEHHBIX M YCTHBIX OPM, TPOBEPKA C UCTIOTB30BAHUEM JIEKTPOHHBIX CUCTEM
TECTHUPOBAHUS, U3TOTOBJICHNE MAKETOB, AEHCTBYIOLINX MOJETEH, 3aluTa MPOEKTOB,
camMoaHaJIn3, CaMOOIIeHKa, HaOmoneHue. [Ipu mpoBeIeHIH TeKyIIero KOHTPOJIS YCIIEBaEMOCTH
HE00XOMMO y4eCTh: — KOHTPOJIbHbIE MEPOTIPUSATHUS IPOBOASTCS BO BpeMsl YUeOHBIX 3aHSATUH B
pamMKax y4eOHOT0 pacIiiCaHus;
—IPOJOIKUTETLHOCTh KOHTPOJIBHOT'O MEPOIPHSTHS HE JOJKHA MPEBHIIATh BPEMEHH OHOTO
YpoKa;
— B COOTBETCTBUU C BO3PACTHBIMU U CAHUTAPHO-TUTUEHUIECKUMH HOPMaMHU KOHTPOJIbHOE
MEpPOMPUITHE PEKOMEHI0BAHO MTPOBOJUTH HE PaHEe BTOPOT'0 YpOKa U He M03/IHEE YETBEPTOro
ypoxKaj;
— coJiep>KaHue KOHTPOJBHBIX MaTepUANIOB JOKHO COOTBETCTBOBATh TpeboBaHusiM GI'OC
OCHOBHOT'O 00111ero 00pa3oBaHus, pabo4ruM MPOrpaMMam.
Knaccupukauust ommodok
[Tpu oneHke 3HaHWH, YMEHUH ¥ HABBIKOB YUaIIUXCS CIIEAYET YUYUTHIBATH BCE OMIUOKH (TpyObIe 1
HerpyObI€) U HEJJOUETHI.
I'pyObIME cUUTAIOTCS CIEAYIONINE OMTUOKH:
— HE3HaHUE OIpe/IeTICHHsI OCHOBHBIX MOHATHH, 3aKOHOB, TPABHJI, OCHOBHBIX MOJOKEHUH TEOpUH,
He3HaHue (OpMYJI, OOIICTIPUHATHIX CHMBOJIOB 0003HAYCHUH BEIMYUH, CIUHUI] KX U3MEPCHHS,
— He3HaHWEe HAMMEHOBAHUY €MHUIl U3MEPECHHS;
— HEYMEHUE BBIJICIUTh B OTBETE IJ1aBHOE;
— HEYMEHHUE TIPUMEHSTh 3HAHUS JUTA PEIICHUS 3a7ad U OOBSICHCHHUS SIBIICHU;
— HEYMEHUE JIeTIaTh BBIBOBI U 00OOIIICHUS;
— HEYMEHHUE YUTaTh U CTPOUTH I'paUKH U MPUHIIUITHATIEHBIE CXEMBI;
— HEYMEHHUE TIOJITOTOBUTH YCTAaHOBKY HJIU JIAOOpPATOPHOE 000pYyI0OBAHUE, IPOBECTH OTIBIT,
HaOII0IeHUS, HEOOXOIMMBIE PaCUeThl WU MCIOIh30BATh MOTYUYSHHBIC JaHHBIC IS BHIBOJIOB;
— HEYMEHUE N0JIb30BaThCS IEPBOMCTOYHUKAMH, YYEOHUKOM U CIPaBOYHHUKAMH;
—HapylIeHHe TEXHUKHN 0€30MMacHOCTH;
— HeOpeXKHOE OTHOIIEHUE K 000pyA0BaHUIO, TpUOOpaM, MaTepraliaM.
— HEYMEHHUE pelIaTh 3a1a4M, BHITOIHATD 3aJaHus B 00IIEM BU/IE.

K Herpy0bIm omnbkam cieayeT OTHECTH:
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— HETOYHOCTH (POPMYJIUPOBOK, ONPECIICHUH, TOHATUIN, 3aKOHOB, TEOPUI, BEI3BAHHAS
HETIOJHOTON 0XBaTa OCHOBHBIX IMPU3HAKOB OMPEIEIIEMOT0 OHITHS WM 3aMeHOH 1-2 13 3Tux
MIPU3HAKOB BTOPOCTETIEHHBIMH;
— OIIMOKY TPH CHSATUY TIOKa3aHUH ¢ M3MEPUTEIILHBIX TPUOOPOB, HE CBSI3aHHBIC C ONIPE/ICIICHUEM
LIEHBI JIEIEHUS Kbl (HAapUMep, 3aBUCSIIINE OT PACIONOKEHUS U3MEPUTENbHBIX TPUOOPOB,
ONTUYECKHUE U JIp.);
— OIIMOKY, BhI3BaHHBIE HECOOIIOIEHUEM YCIIOBHM MPOBEICHUS OIBITA, HAOMIOICHUS, YCIOBUN
paboTsl mpubopa, 000PyT0BAHHS;

— OIIMOKY B YCJIOBHBIX 0003HAYCHUIX HA MPUHIIUITUAIBHBIX CXeMaX, HeTOUHOCTh Ipaduka;

— HEepallMOHAIIBHBIN METO/I PellIeHUs 3a7a4i WK HeJOCTaTOYHO MPOTyMaHHbBIN TUJIaH YCTHOTO
OTBeTa (HapyIIeHHUE JIOTHKH, TTOJIMEHA OTACIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMU );
— HEpalMOHAIBHBIE METO/IbI PA0OTHI CO CIIPABOYHOM M PYTrO JIUTEPATyPOH.

Henoueramu sBisroTces:

— HEpalMOHAIBHBIC PUEMbI BEIYHUCIICHUH U TPEOOPa30BaHUMN, BBITIOJTHEHUS OBITOB,
HaOJIIOICHUH, 3aJaHHI;

— OIIMOKYU B BBIUUCIICHUSIX (apu(METHUECKHE —KPOME MaTEMATHKH);

— HeOpEeKHOE BBIMOJIHCHUE 3aIUCeH, UepTekel, cXxeM, rpaduKoB;

— opdorpaduyeckre U MyHKTyaIlMOHHBIC OITMOKHU (KPOME PYCCKOTO SI3BIKA).

Ouenka JUYHOCTHBIX Pe3yJIbTATOB.

Texymas (BpIOOpOUHas) OllEHKA TMYHOCTHBIX PE3YJIbTaTOB OCYIIECTBIISIETCS B OI[CHKE
JUYHOCTHOTO Mporpecca:

— chOpMUPOBAHHOCTH BHYTPEHHEH MO3UIIUHU YUaIIEeToCs;

— OpUEHTAIIMS Ha CoJiepKaTelbHble MOMEHThI 00pa30BaTEIbHOMN AEATEIbHOCTH;

— c(hopMUPOBAHHOCTH CAMOOIICHKH;

— c(hOpMUPOBAHHOCTh MOTUBAIIUU YUEOHOH JeATeTHHOCTH.

Ouenka MeTanpeMeTHBIX Pe3yJIbTATOB

Cucrema BHYTpEHHEH OI[EHKH METANpPEAMETHBIX Pe3yJIbTaTOB BKIIOYAET B CeOs CIeyIOIIHE
MIPOLIEYPBIL:

—TEeKyIII1e MPOBEPOUYHBIC PAOOTHI, BKIIOYAIOIINE 3a/IaHUs HA MIPOBEPKY METAPEMETHBIX
pe3yJIbTaTOB O0YUYCHHS;

— IMAarHOCTUYECKUE pa0OTHI IO ONPEICTICHUIO YPOBHS C(POPMHPOBAHHOCTH METANPEIMETHBIX
YMEHHI U HABBIKOB;

— KOMIUIEKCHBIC TUArHOCTUYECKHUE pabOThl HA MEKIPEAMETHON OCHOBE;

— PCHICHUEC 3a/ia4 TBOPUYCCKOI'0 U MOUCKOBOT'O XapaKTepa, —
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IIPOEKTHAs AEATEIbHOCTb.
Oco0eHHOCTH OLICHKH NPEeJIMETHBIX Pe3y1bTaToB B cooTBeTcTBHM ¢ PI'OC
OneHka IpeIMETHBIX Pe3yJIbTaTOB MPEACTABISAET COOON OLIEHKY JOCTUKEHUS YUalluMCs
IUTAHUPYEMBIX pe3ynbTaToB. @OPMUPOBAaHUE ITUX PE3yJIbTATOB 00ECIIEUNBACTCS 3a CUET
OCHOBHBIX KOMIIOHEHTOB 00pa30BaTeIbHON AESITENbHOCTH —Y4eOHBIX IpeaMeToB. OCHOBHBIM
00BEKTOM OIIEHKH MTPEIMETHBIX Pe3yJIbTaTOB B COOTBETCTBUU ¢ TpeboBaHUsAMH CTaHaapTa
SIBJISIETCSL CHOCOOHOCTD K PEUICHHIO YUYeOHO-TI03HABATENbHBIX U YUEOHONPAKTUYECKUX 3a/1a4,
OCHOBAHHBIX Ha N3y4aeMOM y4eOHOM MaTepHale, ¢ UCIOJIb30BaHUEM ClIOCO0O0B IeHCTBUH,
PEJIEBAHTHBIX COJIEP’KAHUIO YUEOHBIX MPEAMETOB, B TOM YHCIIE METAPEAMETHBIX
(mo3HaBaTENbHBIX, PETYISATUBHBIX, KOMMYHUKAaTUBHBIX) AeHCTBUMA. CucTeMa OLEHKH
MIPEIMETHBIX PE3YJIbTATOB OCBOEHUS YUEOHBIX IPOTPAMM C YUETOM YPOBHEBOT'O MOJIXO0AA,
npunaroro B Cranznapre, peanosaraeT BblieneHne 6a30Boro ypoBHs JOCTH)KEHUH Kak TOUKH
OTCYeTa MPH MOCTPOSHUH BCEH CHCTEMBI OIIEHKH M OPTaHW3allii HHIUBHUIYaJIbHON paboThI ¢
yuaiumucs. PeajibHble JOCTHKEHMS ydallluXcs MOT'YT COOTBETCTBOBATh 0a30BOMY YPOBHIO, a
MOTYT OTJIMYAThCS OT HETO KaK B CTOPOHY MPEBBILICHUS], TAK U B CTOPOHY HETOCTUKEHHUS.
Cucrema OLeHKH IIPelyCMaTpUBAET YPOBHEBBIN OAX0/ K COAEPKAHUIO OLICHKH U
HMHCTPYMEHTAPUIO JUI OLIEHKHU JOCTH)KEHUS IUIAHUPYEMBIX PE3YJIbTAaTOB, & TAKKE K
IIPEICTaBICHUIO U HHTEPIPETALIUHU PE3yJIbTaTOB U3MEPEHUN.
Y CTaHOBIEHBI IIATh YPOBHEN JOCTUKEHUN.
ba3oBblil ypoBeHb TOCTHIKEHUN —YypPOBEHb, KOTOPBII IEMOHCTPUPYET OCBOCHHUE YUEOHBIX
JICWCTBUH C OTIOPHOM CUCTEMOM 3HaHUH B paMKax Juana3oHa (Kpyra) BbIICICHHBIX 3a/1a4.
OBnaseHne 6a30BbIM YPOBHEM SIBJISIETCS JOCTATOYHBIM JJIs1 IPOAOIKEHUS 00yUEeHUS
Haclielytolel CTyrneHn o0pa3oBaHus, HO HE 10 NPOPHUILHOMY HanpaBieHUI0. JlOCTHKEHUIO
0a30BOTO YPOBHSI COOTBETCTBYET OTMETKA «YJIOBJICTBOPUTEILHO» (MJIU OTMETKA «3»).
[IpeBbiieHre 6a30BOr0 YpOBHS CBHIETENLCTBYET 00 YCBOCHUM OIOPHOW CUCTEMBbI 3HAHUH Ha
YPOBHE OCO3HAHHOT'O MPOU3BOJILHOTO OBJIQJICHUS YUeOHBIMU AEUCTBUSIMHU, a TAKXKE O KPYro3ope,
mupoTe (MM U30MPaTeIbHOCTH) HHTEPECOB.
Brigenstor cieayromiue 18a ypoBHs, MPEBbIIIAIONE Oa30BbIi:
—IOBBILICHHBIA YPOBEHb JOCTHKEHUS IUIAHUPYEMBIX PE3yJIbTAaTOB, OLEHKA «XOPOIIO» (OTMETKa
«4»); —BBICOKHI YPOBEHb JJOCTUKEHUS INIAHUPYEMBIX PE3yJIbTATOB, OLIEHKA «OTIMYHO»
(otmetka «5»). [ToBBILIEHHBIN U BBICOKHI YPOBHH JOCTHXKEHHSI OTIMYAIOTCS 110 MOJTHOTE
OCBOCHHMS TUIAHUPYEMBIX PE3YJIbTAaTOB, YPOBHIO OBJIAZCHUS YUEOHBIMU IEHCTBUSIMU U
c(OPMHUPOBAHHOCTBIO UHTEPECOB K JaHHOU IpeaMeTHON obnact. MHAuBUyanbHble
TPAaEKTOPUH 00yUEHUS YHAIIMXCS, IEMOHCTPHUPYIOIIUX MOBBIIICHHBIH U BBICOKHI YPOBHH

JOCTUKEHHH, 11e11eco000pa3Ho (OpMUPOBATH C YYETOM UHTEPECOB ATHX YUAIIUXCS U UX IJIAHOB
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Ha Oyayuiee. [Ipu HamMUUK yCTOMYMBBIX HHTEPECOB K YUE€OHOMY MPEIMETY U OCHOBATEJIbHOM
MOJATOTOBKH 10 HEMY TaKUE yJalluecss MOTYT OBITh BOBJICUEHBI B TPOCKTHYIO AEATEIHHOCTH IO
MPEAMETY U COPUEHTHPOBAHBI HAa MPOJOJKEHUE O0YUSHHS B CTAPIINX KIIaccax 1Mo JaHHOMN
HampaBiieHHOCTH (Tipoduitto) oOpasoBanus. JlJis onrcaHus MOATOTOBKU yUYaIIUXCsl, YPOBEHb
JTOCTHKEHUM KOTOPBIX HUXKE 0a30BOT0, BBIJICISIOT MOHMKEHHBIH YPOBEHD TOCTH)KCHHH, OIlEHKA
«HEYAOBIETBOPUTEIBLHO» (OTMETKA «2»).
Ouenka caMoOCTOSITEILHBIX MMCbMEHHBIX H KOHTPOJIbHBIX PadoT.
Otmetka "5" cTaBUTCS, €CIM YUECHHUK:
1) BbIONHII paboTy 6€3 OMOOK M HEOUYETOB;
2) nomycTHi He 6osiee OTHOTO HEe0YeTa.

OtMmetka "4" cTaBUTCS, €CITU YUEHUK BBITIOIHUI pa0OTY MOJHOCTHIO, HO JIOMYCTUJI B HEH:

1) He Gosee oTHOM HErpyOO OMIMOKH M OJTHOTO HEJI0YETA;

2) unu He 60Jee IBYX HEAOYETOB.
OtMmetka "3" cTaBHUTCS, €CITM YUCHUK MPABUIIHHO BBIMOIHUII HE MeHee 2/3 paOboThI Wi
JIOTTY CTHJI:

1) He Gosee ABYX TpyOBIX OMIUOOK;

2) unu He OoJee oHOM TPy0oit U OHOM HETrpyOOii OMUOKY M OJHOTO HEA0YETa;

3) unu He 6osee NBYX-TpeX HErpyObIX OLTHOOK;

4) unu ogHOU Herpy0oil OIMOKH U TPEX HEIOYETOB;

5) Wu YeThIpeX-MATH HEJOUYETOB MIPU OTCYTCTBUU I'PyObIX OIINOOK.
Otmetka "2" cTaBUTCS, €CIM YUEHHUK:

1) momycTra 9uciio OMMOOK M HEOYETOB MPEBOCXOISIIEE HOPMY, TIPH KOTOPOM

MOJKET OBITH BBICTaBJIEHA olleHKa "3";

2) WM eciy MPaBUIBHO BBIMOJIHUI MEHEE MTOJIOBUHBI PaOOTHI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Ne HazBanue KonnuectBo yacos OcHOBHBIE BUIBI IEATEIHLHOCTH 00yUaIOIIUXCS OnexkTpoHHbIe (LU(POBLIE)
IpOrpaMMbl paboThI paboTsI
Paspnen 1. Teopernueckue 0OCHOBbI OPraHMYeCKON XMMHUH
1.1 IIpenmer 3 PackpriBaTh cMbICT U3y4aeMbIX MOHATHH (BBIABIATE bubnunorexa [IOK
. UX XapaKTepHbIe IPU3HAKHN), YCTAHABIINBATD UX
OpraHUYECKOU PAKTEP P )y https://m.edsoo.ru/7f41837c
B3aUMOCBS3b.
xumun. Teopus [IpyMEeHSTD MMOJI0KEHUSI TEOPUU CTPOCHHUS
OpPraHUYECKUX BEILECTB
IIPOBENIEHUS

A. M. BytnepoBa 115t O0bSICHEHUS 3aBUCIMOCTH
pe3ynbTaToB A. CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHSI.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOMN, COKpAIIEHHOH)
(hopMyJ1 OpraHNYECKUX BEIIECTB.

OmnpenensTe BUIbl XUMUYECKOH CBSA3H (OMHAPHBIE,
KpaTHbIE) B OPraHUYECKUX COECITUHEHUSX.
PackpbIBaTh poJsib OPraHMYECKOM XMMUHU B IPUPOJIE,
XapaKkTepU30BaTh €€ 3HAUYECHUE B J)KU3HU UEIIOBEKA,
MJUTFOCTPUPOBATH CBSI3b C APYTUMHU HAyKaMU.
HabmroaTh 1 onuceIBaTh JEMOHCTPAIIMOHHBIE
OTIBITHI; TPOBO/IUTH M OMHCHIBATh J1a0OpPaTOpHBIE
OTIBITHI U IIPAKTUYECKUE pabOThI

M. bytneposa

Hroro no pazneny 3

Paznen 2. Yraesoaopoabst


https://m.edsoo.ru/7f41837c

1

No HazBanue KomnuecTBo yacos OCHOBHBIE BU/IBI JICATETLHOCTH 00YUYaIOIINUXCS OnexkTpoHHBIE (IU(PPOBHIE)
1/ pasienoB ¥ TeM Beero KonTponbubie [TpakTuueckue 00pa30BaTENLHEIC PECYPCEL
IIpOrpaMMBI paboThI paboTHhI
2.1 IlpenenbHble 2 PackpbIBaTh CMBICI H3y4aeMBbIX MOHATHH (BBIABIATH bubmnoreka [JOK
UX XapakTepHbIE MPU3HAKH), yCTAaHABIUBATH UX
YIJIEBOJIOPOIBI P P P )y https://m.edsoo.ru/7t41837¢
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOINE
— QJIKaHBI MOHATHUS
MIPH OTMCAHUH COCTaBa, CTPOCHUS
2.2 Hempepienbpie 6 1 Y NIPEBPAIECHU I OPraHMIECKUX COCIUHEHHMM. Bubmuoreka [IOK
YTJIEBOJIOPOABI: Vcnonb30BaTh XUMUYECKYHO CUMBOJIUKY JUIS https://m.edsoo.ru/7f41837c
COCTABIICHHS MOJICKYJISIPHBIX
AJTKCHPI, U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILIEHHOM)
AIKa/IEHb, (bopMys1 OpraHMYEeCKHX BEIECTB. Y CTaHABIMBATh
MPUHAIICKHOCTD BEIIECTB K ONPEICTICHHOMY
AJIKAHBI. KJIACCY YTJIEBOIOPOJIOB IIO0 COCTABY
U CTPOEHUIO, Ha3bIBaTh UX 10 CUCTEMAaTHUECKOM
2.3 ApomaTtnueckue 2 p ’ bubnuorexa LIOK
HOMEHKJIaType; MPUBOIUTH TPUBHAIHHBIC Ha3BAHUS
YIJIEBOAOPOIbI OTJIEJIbHBIX MIPE/ICTaBUTENIEN YTIeBOIOPOI0B. https://m.edsoo.ru/7f41837¢
S ATl 3 1 OmnpenensTb BUIbl XUMUYECKOM CBSA3H B MOJIEKYJIaxX Bubs OK
4 Tlpupoamsie YTIIEBOAOPOIOB; XapaKTEPH30BATh 3aBUCUMOCTb nomorexa I1
HUCTOUYHUKHU peaKHHOHHOﬁ CITIOCOOHOCTH yIriaeBoaopoOaoB OT https//medsooru/7f4183 7c

KpaTHOCTH KOBAJICHTHOM CBSI3U. XapaKTepu30BaTh
COCTaB, CTPOCHUE, IPUMEHEHHE, (U3NIECKUE U

1 UX XMUMUYECKHE CBOWCTBA, BaKHEHUIINE CIIOCOOBI
MOJIy4E€HHUS TUITUYHBIX MTPEICTAaBUTENICH Pa3IMUHbIX
KJIaCCOB YTJIEBOIOPOAOB (METaHa, dTaHa, ITUIICHA,
aneTuieHa, Oyraauena -1,3, 6eH3omna, Toryosna).
BbIsSBISITS TEHETUYECKYIO CBSI3b MEKLY
YTJIEBOIOPOAAMHU U TIOATBEPKIATh €€ HAIUUUE
YPaBHEHHUSIMH COOTBETCTBYIOLINX XUMHUECKUX
peaxuii ¢ UCTONIb30BAaHUEM CTPYKTYPHBIX (DOpPMYII.

YTJIEBOJIOPOJIOB

nepepaboTka


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne Hazsanue

/11 pa3fienoB U TeM Beero

MIPOrpPaMMBbI

Hroro no pazgeny

13

KomnuectBo yacos

KoHTpoinbHbIE

paboThI

IIpakTnueckue

paboTHhI

2
OCHOBHBIC BUJIBI JICSITCIIHHOCTH 06yqa101u1/1xc>1

XapakTepru30BaTh HCTOYHUKH YTIIEBOJOPOIHOTO
CBIpbs (He(Th, MPUPOAHBIN r'a3, yTroJb), CIOCOOBI NX
nepepabdoTKU M MPaKTUYECKOE IPUMEHEHNE
MOJTy4aeMbIX MPOIYKTOB. Mcrons30BaTh
€CTECTBEHHO-HAYYHbIE METObI IIO3HAHUSI —
[IpOBE/IEHUE, HAOIIOAEHUE U OTIUCAHNE XUMUYECKOT O
SKCIIepUMEHTa (J1a00paTOPHBIE OMBITHI U
npakTuueckue padotsl). Ciie1oBaTh paBuiIam
0e3omacHOM paboTHI B JabOpaTOpun

IIPU UCTIOJIb30BAHUN XUMHUECKON MOCY 1Bl U
o0opyoBaHus, a TAKXKE IpaBUIaM 00paleHus C
BEIIECTBAMU

B COOTBETCTBUU C MHCTPYKLUSAMH BBITOJTHEHUS
11ab0PaTOPHBIX OIBITOB

U IPAKTHUYECKUX paboT MO MOTYyUYEHUIO U U3YUECHUIO
OpraHu4eckux BeuiecTs. [IpeacTaBiaTh pe3yibTaTbl
HKCIIEPUMEHTA B (pOpPME 3aIMCH ypaBHEHHH
COOTBETCTBYIOIIUX PEAKIIUi U JIeNIaTh BHIBOJIBI HA UX
ocHoBe. [IpoBOUTH BBIUUCIIEHUS U1 OTIPE/IeIICHUS
MOJIEKYJISIPHOM (DOPMYJITBI OPTaHUYECKOTO BEIECTBA,
M0 YPaBHEHUIO XUMHUYECKOU peaKIuu.
CamocTOATeNIbHO MJIAaHUPOBATh

U OCYIIECTBIISATH CBOIO I03HABATEIBHYIO
JEeATeNbHOCTD; IPUHUMATh aKTUBHOE YYacTHE B
IpyNIoBoi yuyeOHOU JesaTenbHOCTH

Pasnen 3. Kuciopoacoaep:xamue opranuyecKkue coelMHeHus1

OnexkTpoHHBIE (IU(PPOBHIE)

o0Opa3zoBaTeNbHbIE PECYPChI



Ne Hazsanue

/11 pa3fienoB U TeM Beero

MIPOrpPaMMBbI

3.1 Cnuptsl. ®eHon

3.2 Anpnerunasl.
KapOonoBsie
KHCJIOTEL.
CnoxHEIe
3¢upsl

3.3 YrieBomsl

3

KomnuectBo yacos

KoHTpoinbHbIE

paboThI

IIpakTnueckue

paboTHhI

3
OCHOBHBIC BUJIBI JICSITCIIHHOCTH 06yqa101u1/1xc>1

PackpeiBaTh CMBICT N3y4aeMbIX TOHITHH (BBISBISATH
WX XapaKTepHbIC PU3HAKH ), YCTAHABIIUBATD UX
B3aMMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIIUE
TTOHATHS

P OMTUCAHUH COCTaBa, CTPOCHUS

Y MPEBpAIICHU OPraHUYECKUX COECTUHECHU .
Hcnonp30BaTh XUMHUYECKYIO CHMBOIUKY TS
COCTaBJICHHS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOM, COKpAIICHHOM )
(hopMyI1 OpraHNYECKUX BEIIECTB.

YcTaHaBIMBaTh MPUHAIICIKHOCTH BEIIECTB K
OTpeIeICHHOMY KJIacCy 10 COCTaBy U CTPOEHHUIO,
Ha3bIBaTh UX 0 CUCTEMATHUYECKON HOMEHKIIATYpe;
MIPUBOJIUThH TPUBHATLHBIC HA3BAHUS OTACITHHBIX
MPEACTABUTENCH KUCIOPOICOACPKAIINX
COeMHEeHMI. XapaKTepru30BaTh COCTaB, CTPOCHHE,
MpUMEHEHHE, QU3NUECKUE M XUMUIECKHE CBOMCTRA,
BKHEUIIIHE CITOCOOBI MOTYyUYCHUS TUITHIHBIX
MIpe/ICTaBUTENICH PA3IMYHBIX KIacCOB
KHCJIOPOJICOICPKAIINX COSAMHEHUN (METaHoIa,
ATaHoJIa, TIMIepUHa, (peHoma, popMaabaeTuIa,
areTanpAerua, yKCyCHON KUCIOTBIL, TIIOKO3bI,
caxapo3bl, KpaxMaia, [eJUTI0NI03bI); BBISBIISTH
TCHETHYECKYIO CBS3b MEX/Ty HUMH U TTOJATBEPIKIATh
€€ HaJIM4Ke ypaBHEHUSAMU COOTBETCTBYIOIINX
XUMHYECKUX PEaKIU C UCIIOIh30BAHUEM
CTPYKTYpHBIX (hopmysi. OnKUChIBAaTh COCTAB,
XUMHUYECKOE CTPOCHUE U TIPUMEHEHUE KHUPOB,

OnexkTpoHHBIE (IU(PPOBHIE)

o0Opa3zoBaTeNbHbIE PECYPChI

bubnuoreka [JOK
https://m.edsoo.ru/7t41837¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837¢
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paboThI
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4
OCHOBHBIE BUABI ACSATCIIBHOCTHU 06yanOHlI/IXC${

XapaKkTepu30BaTh UX 3HAUCHUE
TUTSL )KA3HEIEATEIbHOCTH opraHnu3MoB. Oco3HaBaTh
OTIaCHOCTh BO3JICHCTBUS HA KUBBIC OPraHU3MbI
OTpeJIeNIEHHBIX OPraHUYECKUX BEIIECTB, MOACHATh
Ha MpUMepax CIoco0bl YMEHBIICHUS

Y TIPEIOTBPAIICHUS KX BPEIHOTO BO3ICHCTBHS Ha
OpraHu3M 4yesnoBeka. Mcrnoib30BaTh €CTECTBEHHO-
HAy4YHBIE METOIbI TIO3HAHUS — IPOBE/ICHHE,
HaOJIOICHUE U OTTHCAHNE XUMUYECKOTO
JKCIepUMEHTa (Ja00paTOPHbIE OMBITHI U
[IpaKTH4eCKue paboThl).

CrnenoBaTh paBuiaM 0€301acHON pabOTHI B
nabopaTopuu

MIPU UCTIOJIH30BAHUN XUMHUECKON TTOCYIbI U
000pyIOBaHUs, a TAKKE TPaBUIaM OOpaIIeHUS C
BEIIECTBAMU

B COOTBETCTBUU C MHCTPYKIUSMH BBITOTHEHUS
1a00PaTOPHBIX OMBITOB

Y TIPAKTUYECKUX PA0OT 1O MOITYUYCHUIO U H3YUYCHHUIO
OpraHuveckux BeuiecTs. [IpeacTaBiaTh pe3ynbTaTsl
HKCIIEpUMEHTA B (JOpME 3aIMCH ypaBHEHHH
COOTBETCTBYIOIIUX PEAKIIUH M JICJIaTh BHIBOJIBI HA UX
ocHoge. [IpoBoaUTH BBIUKCIIEHUS

IUTSL OTIpEIeTICHISI MOJICKYIJISIPHON (hOPMYJITBI
OPraHUYeCKOro BEUIECTBA, 10 YPABHEHUIO
XUMHYecKOH peakiyn. CaMoCTOSITeTbHO
TUTAHUPOBATh M OCYIIECTBIISATH CBOIO
MO3HABATENBHYIO ICATCILHOCTh; IPUHUMATh

OnexkTpoHHBIE (IU(PPOBHIE)

o0Opa3zoBaTeNbHbIE PECYPChI



Ne Hazsanue

/11 pa3fienoB U TeM Beero

MIPOrpPaMMBbI

Hroro no pazgeny

4.1 AMUHEL

AMHUHOKHCIIOTEL.

benku

5

KonnuectBo vacos OcHOBHBIE BUIBI ICATEIBHOCTH 00yUarOIIUXCS
KoHTpoinbHbIE IIpakTnueckue
paboThI paboTHhI

OnexkTpoHHBIE (IU(PPOBHIE)

o0Opa3zoBaTeNbHbIE PECYPChI

aKTHBHOE Y4acTHe B IPYNIOBOIl yueOHOM
JeSITEIbHOCTU

Pasnen 4. A3oTconepxkamme opraHnyeckue coelMHeHUus

PackpbIBaTh CMBICIT H3y4aeMBbIX MOHATHH (BBIABIATH bubmmorexa [JOK
WX XapaKTepHbIC MPU3HAKN), YCTAHABIMBAThH UX https://m.edsoo.ru/7f41837c
B3aMMOCBS3b, UCII0JIb30BAaTh COOTBETCTBYIOIINE
TIOHSATHUSA

IIPU ONMCAHUM COCTaBA, CTPOCHUS

Y MIPEBpAIICHUI OPraHUYEeCKUX COCAMHEHUN.
Hcnonb3o0BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTAaBJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpaIIeHHOW) hopmy
OpPraHMYECKUX BEILECTB.

OmnpenensTs NPUHAAICKHOCTb BEIIECTB K
ONPEIEICHHOMY KJIAcCy MO COCTaBy

U CTPOEHHUIO, HA3bIBATh UX

10 CUCTEMAaTHYECKON HOMEHKJIaType; IPUBOIUTh
TPUBUAJIbHBIE HA3BAHUS OTIEIbHBIX
npeacTaBuTeneil. Xapakreprus3oBaTh COCTAB,
CTpOEHME, IPUMEHEHNE, PUZNYECKUE U XUMUUECKHE
CBOMCTBA, BAKHEUIIIE CITOCOOBI MTOTyYCHUS
TUIMHUYHBIX NPEJACTaBUTENEH a30TCOIEPKALINUX
COCIMHEHMH (MEeTUJIaMUHA, TJIMIIMHA, OEJIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA
OETKOB; OSICHATH Ha IPUMEpax 3HaYeHHE OEIKOB
JUIsl OpraHu3Ma 4esioBeka. Mcnone3oBaTth


https://m.edsoo.ru/7f41837c

6

No HazBanue KomnuecTBo yacos OCHOBHBIE BU/IBI JICATETFHOCTH 00YUYaIOIINUXCS OnexkTpoHHBIE (IU(PPOBHIE)
1/ pasienoB ¥ TeM Beero KonTponbubie [TpakTuueckue 00pa30BaTENLHEIC PECYPCEL
IIpOrpaMMBI paboThI paboTHhI

€CTECTBEHHO-HAYUYHbIE METO/IbI IO3HAHUS —
HaO0II01aTh

Y OMHCHIBATh IEMOHCTPAIIMOHHBIN YKCIIEPUMEHT.
CaMocCTOsTENBHO JIAHUPOBATH U OCYLIECTBIISATh
CBOIO [TO3HABATENBHYIO JCSITEIbHOCTh; IPUHUMATD
AKTUBHOE yYacTHE B TPYNIIOBOMN yueOHOM
JEeSATENbHOCTH

Hroro no pazgeny 3

Paspnen S. BeicokomoJieKyIsipHbIe COCAUHEHUS
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No HazBanue KomnuecTBo yacos OCHOBHBIE BU/IBI JICATETFHOCTH 00YUYaOIINUXCS OnexkTpoHHBIE (IU(PPOBHIE)
1/ pasienoB ¥ TeM Beero KonTponbubie [TpakTuueckue 00pa30BaTENLHEIC PECYPCEL
IIPOrpaMMBI paboThI paboTbI
5.1 IInmacTmaccsl. 2 Bnanets n3y4aeMbIMu XUMHUYECKUMH MOHATHsMU:  bubmmnoreka [JOK
ACKpPbIBAaTh CMBICJ U3yYaeMbIX OHATUN U
Kayuyxn. packp M https://m.edsoo.ru/7t41837¢
MIPUMEHSTH 3TU OHATHUSA MIPU OMUCAHUH COCTaBa U
Bonokna CTPOEHMSI BBICOKOMOJIEKYJIIPHBIX OPTaHUYECKUX
BELIECTB,
U1 00BSCHEHUS OTJENbHBIX (DaKTOB U SIBJICHUI.
Hcnonp30BaTh XMMUUECKYHO CUMBOJIUKY IS
COCTaBIICHHS CTPYKTYPHBIX (hOPMYJI BEIIECTB U
YPaBHEHU peaKkyii MOJMMEpU3aUU 1
MOJINKOHJeHCcauuu. ONKMChIBaTh COCTaB, CTPOCHHUE,
OCHOBHbBIE CBOMCTBA KayyyKoB, Haubosee
pacnpocTpaHEHHBIX BUAOB IJIaCTMACC, BOJIOKOH;
IIPUMEHEHHE B Pa3IMUHBIX oTpacisax. Mcnoab3oBare
€CTECTBEHHO-HAYYHbIE METObI IIO3HAHMSI —
HAOII04aTh
U ONKCHIBATh IEMOHCTPALIMOHHBIN SKCIIEPUMEHT
Uroro no pazgeny 2
OBIIEE 34 2 2
KOJIMYECTBO
YACOB I10

I[TPOTPAMME


https://m.edsoo.ru/7f41837c

11 KJIIACC
Ne HazBanue KonnuecTBo yacos OcHOBHBIE BUIBI IEATEIHLHOCTH 00yUYaIOIIUXCS OnexTpoHHbIe (U (POER
T/TI Pas/esioB M TeM Bcero  KOHTpONBHBIE [TpakTuueckue 00pa3oBaTeNbHEIC PeCy
IpOrpaMMbl paboThI paboThI
Pazgea 1. TeopeTuyeckue 0CHOBbI XUMHH
1.1 Ctpoenue 3 PackpeiBaTh CMBICT N3y4aeMbIX OHATHH (BBIABIATH UX bubnnoreka [IOK
ATOMOB. XapakTepHble IPU3HAKH), yCTAaHABIUBATh UX B3aUMOCBS3b. https://m.edsoo.ru/7£41837

PackpsiBath cMbIca nepuogudeckoro 3akona /. . Menzaeneesa

[Tepnonuueckuit U IEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIHHYIO

Y MIPOTHOCTUYECKYIO (DYHKITHH.

XapakTepu3oBaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB XUMHUUYECKHUX

[Tepuoanueckas 3JeMeHTOB 1—4 mepuo0B, UCTIONIL3YS MOHATHUSA S-, P-, d-
3JICKTPOHHBIC OPOUTAIIH, SJHEPTEeTHUYECKUE YPOBHU. OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX

aniemeHTam /1. COEJIMHEHU I

1o nepuojam u rpynnam [lepuoauyeckoit cucteMsl

. . Menpgeneepa

3daKOH U
CHCTEMA 110

. MeunneneeBa

1.2 Crpoenue 4 PackpeiBaTh CMBICT U3y4aeMbIX MOHATHH (BBIACTATH UX bubnnoreka [IOK
XapaKTEpHbIEC TPU3HAKN) U IPUMEHSTH 3TH MOHSITHS MPU ONUCAHUU hitps://m.cdsoo.ru/7f41837
COCTaBa M CTPOCHUS BEIECTB, IS OOBSICHEHUS OTACIBHBIX (DAKTOB R ’
Mmuoroo0pasue U SIBJICHHI.

Ornpenensats BUABI XUMUYECKOU CBSI3H (KOBAJICHTHOW, MOHHOM,
METaJUTMYECKOM, BOJIOPOIHOMN )

BCIICCTBA.

BCIICCTB


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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1

IIpakTnueckue

paboTHhI

1

9
OCHOBHBIE BU/IBI JICATETFHOCTH 00YUYaIOIIUXCS DJeKTpoHHBIE (IU(PPOER

o0pazoBaTeIbHBIE pecy

B COEIMHEHUSAX; TUIl KPUCTAIUIMUECKOHN PELIETKH KOHKPETHOTO bubnuorexa LIOK
BewecTBa. OnpenensaTb BAJIGHTHOCTb U CTETIEHb OKUCIICHUS https://m.edsoo.ru/7f41837
XMMHYECKUX DJIEMEHTOB

B COEIMHEHUAX Pa3IMYHOIO cocTaBa. [[poBOIUTE BEIUUCIIEHUSA

C MCII0JIb30BAaHUEM ITOHATHUS «MAccoBast J10Jis1 BEIIECTBA B
pacTBope».

BnaneTs n3y4aeMbIMU XUMHUYECKUMHU MOHATHAMU. OOBSICHATh
3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEAKIIMU OT pa3Iu4HbIX
(hakTopoB.

Omnpenenars xapakTep CMELEHUsI XMMUYECKOTO paBHOBECHUS B
3aBUCHMOCTH OT BHEIIHEro Bo3jaelcTBus (nmpunuun Jle Hlatense).
CocTaBiATh ypaBHEHHs PEAKIUHI PAa3INYHBIX TUIIOB; TIOJIHBIC

U COKpAllleHHbIE YPAaBHEHMsI PEaKLIUi HOHHOTO 0OMeHa, yUUThIBas
yCIIOBUS, IPU KOTOPBIX 3TU PEAKLIMU UITYT

710 KOHILIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METO/bI TO3HAHUS —
IIPOBEJICHUE, HA0JIOIEHUE U ONTUCAHNE XUMHUYECKOT O
SKCIIEPUMEHTA (IEMOHCTPAI[MOHHbIE

1 J1abOPaTOPHBIE OMBITHI, IPAKTHUECKUE PabOThI): O ONPEAEICHUIO
Cpelbl BOAHBIX PACTBOPOB BEILECTB, PEAKLIUI HOHHOIO 0OMEHa,
BIIMSIHUIO Pa3IMUHBIX (PaKTOPOB HAa CKOPOCTh peakuuii. CreqoBarhb
IIpaBUJIAM MOJIb30BaHMsI XMMUYECKOH MOCYI0H U 1aOOpaTOPHBIM
o0opymoBaHUEM.

[IpencraBasTh pe3ynbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B (hopme
3allUCH YPAaBHEHU COOTBETCTBYIOIINX PEaKUUN U 1€IaTh BHIBObI
Ha UX OCHOBE.

[IpoBoAUTH BHIYMCIIECHUS IO YPAaBHEHUAM XUMHUECKUX peakUuii, B
TOM YHCJIE TEPMOXUMUYECKUE PACUETHI


https://m.edsoo.ru/7f41837c

10

No Ha3zBanue KomnuectBo wacoB OCHOBHBIE BU/IBI JICATETFHOCTH 00YUYaIOIINUXCS DJeKTpoHHBIE (IU(PPOER

T/I PasfenioB M TeM Beero KonTponbHbie [TpakTuueckue 00pasoBaTeNbHEIC pecy
IIpOrpaMMel paboThI paboTHhI

Hroro no pazneny 13

Pa3nea 2. Heopranuyeckasi Xumusi

2.1 Meramisl 6 1 PackpeiBaTh CMBICI N3y4aeMbIX TOHATHH (BBIACIATH UX bubnuorexa LIOK
XapaKTepHbIE TPU3HAKN) U IPUMEHSITH 3TH MOHSITHS MPU ONUCAHUN https://m.edsoo.ru/7f41837
COCTaBa M CTPOCHUS BEIECTB, I OOBSICHEHUS OTACIbHBIX (PaKTOB
U SIBJICHUH.

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MCHEHUM CBOMCTB 3JIEMEHTOB — METAJJIOB U MX COCAMHEHUM C
Y4E€TOM CTPOEHHUSI UX aTOMOB U MOJI0KEHUS

B lleproanueckoi cucreMe XMMAYECKUX 3JIEMEHTOB

. . Menpeneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIIE XUMUIECKHE CBOMCTBA
METAJJIOB, UX BAKHENIIUX COEAMHEHUM, MOATBEPKAASI 3TO
ONHMCaHKNE TPUMEPAMU YPAaBHEHU COOTBETCTBYIOIINX XUMHYECKUX
peakumii; IpUMEHEHUE METAILJIOB

B Pa3IMYHBIX 00IACTAX, a TAKXKE MCIIOIH30BAHUE UX JIJISI CO3/IaHUS
COBPEMEHHBIX MAaTEPHAIIOB

W TCXHOJIOTHH.

OnuceIBaTh CrOcoObI 3aITUTHl METAJIIOB OT KOPPO3HH.
PackppIBaTh CyIIHOCTh OKHCIUTEIHEHO- BOCCTAHOBUTEIHHBIX
peaKIMi MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OajlaHca ATHX
peakuuii. [IpoBOIUTH peakunu, MOATBEPKAAOIINE XapaKTEPHbIE
CBOMCTBA M3y4aeMbIX BEIIECTB, PACIIO3HABATH OIMBITHBIM ITyTEM
HMOHBI METAJJIOB, IPUCYTCTBYIOLIME B BOJIHBIX PACTBOPAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS —
MpoBeCHUE, HAOTIOIEHNE U OTTMCAaHUE XUMHYECKOTO
AKCIIEpUMEHTA (JEMOHCTPAIIMOHHBIE U JITA0OPATOPHBIC OTBITHI,


https://m.edsoo.ru/7f41837c

Ne Hazsanue

/11 pa3/iesioB U TEM RBcero

MIPOTpaMMBbI
2.2 Hemerauisl 9
2.3 CBa3b 2
HEOPTaHHYECKUX

1 XUMHUYCCKHX

BCIICCTB

KonnuecTtBO yacoB

KoHntponbnble

paboThI

IIpakTnueckue

paboTHhI

11
OCHOBHBIE BU/IBI JICATETFHOCTH 00YUYaOIINUXCS DJeKTpoHHBIE (IU(PPOER

o0pazoBaTeIbHBIE pecy

MPAKTUYECKHUE PaOOThI).

[IpencraBasaTh pe3ysbTaThl XUMHUYECKOIO AKCIIEPUMEHTA B (hopme
3alUCH YPaBHEHHI COOTBETCTBYONIMX PEAKIIUI U JIEIaTh BBHIBOIbI
Ha ux ocHoBe. Cie/I0BaTh MpaBUIIaM MOJIb30BaHUSI XUMHUYECKOU
MOCYION 1 JIA0OPaTOPHBIM 000PYT0BAHUEM.

[TpoBOANTH BBIYUCICHUS 110 YPABHEHUSAM XUMUYECKUX PEAKIIUM.
CaMOCTOSATENIbHO IJIAHUPOBAThH

1 OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JCATEIBHOCTD; IPUHUMATD
aKTHBHOE YYaCTHE B TPYMIOBON YIEOHOH NeATeIbHOCTH

PackppiBaTh CMBICT U3y4aeMbIX MOHATHH (BBIACTATH UX bubnnoreka [IOK

XapakTepHble MPU3HAKN) U IPUMEHSTh 3TH MOHATHUS IPU OITUCAHUU https://m.edso0.ru/7f41837
COCTaBa U CTPOEHUS BEIIECTB, IS OOBSICHEHHS OTACIbHBIX (PaKTOB T '
U ABJICHUH. bubmuorexa [JOK

OOBACHATH 00IIME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB HEMETAIIJIOB https://m.edsoo.ru/7f41837

U UX COEIMHEHUH C YYETOM CTPOEHHUS UX aTOMOB U MOJIOKEHUS

B [lepunoanueckoil cucteMe XUMHYECKUX 3JIEMEHTOB

. . Menneneena.

XapakTepu3oBath (ONKCHIBaTh) OOLIME XUMUYECKHE CBOMCTBA
HEMETAJJIOB, X BaXKHEHUIIMX COCIMHEHUH, IOATBEPKIast 3TO
OINMCaHNE IPUMEPAMH YPABHEHHUI COOTBETCTBYIOIUX XUMHUECKUX
peaKuui.

XapakTepru30BaTh BIUSHUE HEMETAIOB U UX COEMHEHUN Ha
JKUBBIE OPraHU3MbIl; OIIUCBHIBATH IPUMEHEHHE

B PA3JIUYHBIX 00JIACTAX MPAKTHUECKON eI TEIHbHOCTH YETIOBEKA.
[loaTBepxaTh CyIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXKIY
HEOPraHWMYECKMMH BEUIECTBAMHU C IIOMOILBIO YPaBHEHU I
COOTBETCTBYIOIIMX XUMUYECKUX peakuuil. PackpbiBaTh CyIIHOCTh


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne Hazsanue

T/I PasfenioB M TeM Beero KonTponbHbie [TpakTuueckue

MIPOrPaMMBbI

Wtoro no pazneny

3.1 XuMus 4 )KU3Hb

KonnuecTtBO yacoB

paboThI

17
Pa3nen 3. XumMus u :KU3Hb

4

paboTHhI

12
OCHOBHBIE BU/IBI JICATETFHOCTH 00YUYaIOIINUXCS DJeKTpoHHBIE (IU(PPOER

o0pazoBaTeIbHBIE pecy

OKHCIIMTEIbHO- BOCCTAHOBUTEIBHBIX PEAKLUI TTOCPEICTBOM
COCTaBJICHMsI 3JIEKTPOHHOTr0 OanaHca 3Tux peakuuil. [IpoBoauTs
peaKkuuu, NOATBEPXKIAIOIINE XapaKTEepHbIe CBOMCTBA N3y4aeMbIX
BEIIIECTB, paclo3HaBaTh OMBITHBIM ITyTEM aHUOHBHI,
IIPUCYTCTBYIOLIUE B BOAHBIX pacTBopax. Mcrnons3oBath
€CTECTBEHHO-HayUHbIE€ METO/Ibl TO3HAHUS — IIPOBEJICHHUE,
HaOJI0IeHUE U OTTHCAaHNE XMMHUYECKOT0 SKCIIEpUMEHTA
(IeMoHCTpallMOHHbIE U 1a00paTOPHBIE ONBITHI, TPAKTUYECKHE
paOortsl). [IpencraBnare pe3ynbTaTbl XMMHUUECKOTO SIKCIIEPUMEHTA B
(dopMe 3arucy ypaBHEHUI COOTBETCTBYIONIMX peakIUil U AenaThb
BBIBOJBI HA UX OCHOBC. CJIC[IOB&TB IMpaBHJIaM IOJIb30BAHUSA
XUMHUYECKOHN TTOCYJION U TAOOPATOPHBIM 000PYIOBAHUEM.
[IpoBOIUTH BHIYMCIIEHUS 110 YPABHEHUSAM XUMHUUECKUX PEAKLIUH.
CaMOCTOSTENIBHO JIAHUPOBATH

Y OCYIIECTBIATH CBOIO TIO3HABATEIBHYIO JCATEIBHOCT; IPUHUMATD
aKTHUBHOE Y4acTHe B IPYNIIOBOM yueOHOH e TeIbHOCTH

PackppIBaTh poJib XUMHUHU B PEIICHUN YHEPTETUUECKUX, ChIpheBbIX  bubmunoteka [IOK

Y DKOJIOTUYECKUX MPOoOIeM HeNOBEYECTBA, ONUCHIBATD OCHOBHBIE | tps://m.edsoo.ru/7F41837
HaIpaBJIEHUS PAa3BUTHUSI XUMUYECKON HAYKH M TEXHOJIOTHH.
[TpumensaTh nmpaBuiia 6€30MaCHOTO OOPAIICHHS C BEIIECTBAMH,
HCIIOb3YEMBIMU B TOBCEAHEBHOM KU3HHU, ITpaBUjIa MOBEICHUS B
LEJSIX COepEeREHUs 3I0pPOBbs U OKPY KAIOILEH IPUPOJIHOMN Cpeabl;
MMOHUMATh Bpe (OMacCHOCTh) BO3JICHCTBUS Ha JKUBbIE OPTaHU3MBbI
OnpeJIeIeHHBIX BelecTB cMbIci nokazarens [TIIK, noscHsaTs Ha
MIPUMEPAX CIIOCOOBI YMEHBITICHUS


https://m.edsoo.ru/7f41837c

Ne Hazsanue

/11 pa3/iesioB U TEM RBcero

MIPOrPaMMBbI

Hroro no pazgeny

OBILEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

10 KJIACC

4
34

KonnuecTtBO yacoB

KoHntponbnble IIpakTnueckue

13
OCHOBHBIE BU/IBI JICATETFHOCTH 00YUYaIOIIUXCS DJeKTpoHHBIE (IU(PPOER

o0pazoBaTeIbHBIE pecy

U TIPEOTBPAIICHHS UX BPEAHOTO BO3/ICHCTBUSI.
AHaIM3UPOBaTh U KPUTHYECKH OIICHUBATH HH()OPMAIIHIO,
CBSI3aHHYIO C XMMHUUYECKUMH TPOLIECCAMH U UX BIUSHUEM Ha
COCTOSIHME OKpY’Karolei cpezpl. Vcronp30BaTh MoTy4eHHbIE
3HaHUA

W MIPEICTaBIICHHs O chepax JIesTeIbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTHSAMH, KaK OCHOBY JJIsl ODUSHTAIMH B
BbIOOpE cBOECH Oyaymiei mpodeccHoHanbHON AeITEeIBHOCTH.
[TprHUMATH yyacTHe B 00CYKACHUU MPOOIEM XUMHUYECKOH
9KOJIOTMYECKOW HANPaBICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO
MO3HIIUIO 110 TPOOJIeME U MpeyIarath BO3MOXHBIC ITyTH €€
pelieHus

ITOYPOYHOE IIJIAHUPOBAHUE



o/

Tema ypoxka

[Ipenmer oprannueckoun

XUMHNHU

OCHOBHBIE OJIOKEHUS
TCOpI/II/I XUMHUYCCKOTI'O

CTpOCHUS

[IpenenvHble
YIJIEBOIOPOAbI. AJIKaHBI:

TOMOJIOTUYECKUH PSiJT

AJIKaHBI: U30MEPHUS U

HOMEHKJIaTypa

AnkaHbl: pU3HUECKHE U
XHUMHYECKHE CBOICTBA,
MI0JIy4Y€HUE, IPUMEHEHUE
Henpenenbusie

YTJIEBOJIOPOBI. AJTKEHBI:

TOMOJIOTUYECKHUI pax

KomnuectBo yacos

Bcero Kontponshebie [Ipaktuueckue

paboTsI

paboTsI

[ara

N3YyUCHUA

2-5 ceHurT

8-12 cenr

15-19

CCHT

22-26

CCHT

29 ceur-3

OKT

6-10 okT

DneKkTpoHHBIE IU(PPOBBIE 00pa30BaTEIBLHBIE

pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/7t41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [JOK
https://m.edsoo.ru/7t41a636

bubnunoreka [JOK
https://m.edsoo.ru/7t41a636


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YTJICBOZOPOOB,

No Tema ypoxka KonmuectBo yacoB Hara DneKkTpoHHBIE IU(PPOBBIC 00pa30BaATEIBLHBIE
n/m U3y4eHUS pecypcsl
Bcero Kontponshebie [Ipaktuueckue
paboTbl paboThI

7 AJIKEHBI: U30MepHUs U 1 13-17 okt bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/7t41a636

8 AnkeHbl: (pU3NYECKUE U 1 1 20-24 okt bubmmoreka [IOK
XUMHYECKUE CBOMCTBA, https://m.edsoo.ru/7f41a636
MOJIy4eHue, MpUMEHEHUE

9 Anxanuensl. [Toasarue o 1 5-7nos6 bubmmoreka [JOK
COMPSDKEHHBIX https://m.edsoo.ru/7f41a636
aJIKaJIueHax

10 AnkanueHsl: GU3NIecKue 1 10-14 bu6mmoreka [JOK
Y XUMHYECKUE CBOMCTBA, HOSI0 https://m.edsoo.ru/7f41a636
MOJIy4eHUe

11  Kayudyk v npOJyKTblI €ro 1 17-21 bubnuoteka [JOK
BYJIKAHU3ALUU HOs0 https://m.edsoo.ru/7f41a636

12 Apensl: 6eH30ia 1 Toayon. | 24-28 bubmuoreka [IOK
ToxcuvHbIe apeHBI HO510 https://m.edsoo.ru/7t41a636

13 T'enernyeckas cBSI3b 1 1-5 nek  bubmaumoreka [IOK

https://m.edsoo.ru/7f41a636


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

No Tema ypoxka KonmuectBo yacoB Hara DneKkTpoHHBIE U(PPOBBIC 00pa30BaTEIBHBIE

n/n U3Y4EHHUS pecypcsl

Bcero Kontponshebie [Ipaktuueckue

paboTbl paboThI

MMpUMCHACMA K

Pa3IMYHBIM KJIaCCaM

14 [IpupoaHbie ICTOYHUKHI 1 8-12 nex buommoreka [JOK
YTIEBOJOPOIOB: https://m.edsoo.ru/7f41a636
MPUPOHBIN Ta3 U
MOy THBIE He(PTIHBIE
ras3pl, He()Th ¥ MPOJYKTHI

ee nepepadoTKu

15  IlpupojHble UCTOUYHUKU 1 15-19 nex bubamnorexa LJOK
YIJIEBOJIOPOOB: https://m.edsoo.ru/7t41a636
IIPUPOJHBIN a3 U
IOy THbIE HEPTIHBIE
rasbl, He()Th M IPOAYKTHI

ee mepepaboTKu

16  KontponwsHas pabota 1o 1 1 22-26 nex bubmmoreka [IOK
pazneny https://m.edsoo.ru/7f41a636

«YTIIEeBOAOPOABDY


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

o/

17

18

19

20

21

Tema ypoxka

IIpenenbuble
OJTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHOJI.

Bomopoanas cBs3b

MHOroaToMHbI€ CITUPTHI:
OTUIJICHIJIUKOJIb 1

TJIMLIEPHUH.

@DeHOoJI: CTpOCHUE
MOJIEKYJI, (pu3uyecKue u
XUMHYECKHE CBOMCTBA,

MIPUMEHEHHE.
AnbIerunapr:
dhopmanbrerua u
arneTanbaerua. AIETOH

OIHOOCHOBHEBIE

npenenbHble KapOOHOBBIE

KonmuectBo yacoB Hara DneKkTpoHHBIE IU(PPOBBIC 00pa30BaTEIBLHBIE

U3YYCHUS pecypcsl
Bcero Kontponshebie [Ipaktuueckue
paboTbl paboThI

1 12-16 sauB bubmmoreka [JOK
https://m.edsoo.ru/7t41a636

1 19-23 suB bubanoreka [IOK
https://m.edsoo.ru/7f41a636

1 26-30 suB bubmnoreka [IOK
https://m.edsoo.ru/7f41a636

1 2-6 peBp bubmmoreka [IOK
https://m.edsoo.ru/7t41a636

1 9-13 ¢esp bubanorexa LJOK

https://m.edsoo.ru/7t41a636


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

o/

22

23

24

25

Tema ypoxka KonmuectBo yacoB Hara DneKkTpoHHBIE IU(PPOBBIC 00pa30BaTEIBLHBIE

U3YYCHUS pecypcsl
Bcero Kontponshebie [Ipaktuueckue
paboTbl paboThI

KHUCIIOTHI: MypaBbUHAs U
YKCYCHaSL.
[TpakTrueckas padora Ne 1 1 16-20 bubnuoteka [JOK
2. «CBoiicTBa pacTBOpa dbesp https://m.edsoo.ru/7f41a636
YKCYCHOM KHUCIIOTBI»
CreapuHoBas u 1 23-27 bubnuoteka [IOK
OJIEMHOBAS KUCIIOTHI, KaK dbesp https://m.edsoo.ru/7f41a636
MIPEICTAaBUTENN BBICIIUX
KapOOHOBBIX KUCIIOT.
Mpbuta Kak BbICIIAs COJIb 1 2-6 mapta bubmmoreka [IOK
KapOOHOBBIX KUCJIOT, UX https://m.edsoo.ru/7t41a636
MoOIOlIee NCUCTBUE
CroxHble 3(upbI Kak 1 9-13 bubmuoteka [IOK
MIPOU3BOTHBIC MapTa https://m.edsoo.ru/7t41a636

KapOOHOBBIX KHCJIOT.

I'maponu3 crnoKHbIX

3¢upoB


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

o/

26

27

28

29

Tema ypoxka

Kupsr: rugponus,
NpUMEHEHHE,
Ouosoruveckasi pojib

CHJIBI.

VrneBodsl: cocTas,
KJIaccuuKarus.
Baxuneimune
MPEACTABUTENH: TII0KO03a,

dbpykTo3a, caxaposa.

Kpaxmain u nemnonosa
KaK IPUPOIHBIE

MOJINMEPBI

KonTponbhas pabota o
pazneny
«Kucnopoaconepxauime
OpraHu4eckue

COCIUHCHMU

KomnuectBo yacos

Bcero Kontponshebie [Ipaktuueckue

paboTsI

paboThI

[ara

N3YyUCHUA

16-20

Mapra

23-27

Mapra

6-10 amp

DneKkTpoHHBIE IU(PPOBBIC 00pa30BaATEIBHBIE

pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/7t41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

13-17 anp bubnuorexa LHOK

https://m.edsoo.ru/7f41a636


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

No Tema ypoxka KonmuectBo yacoB Hara DneKkTpoHHBIE U POBBIC 00pa30BaTEIBLHBIE

n/n U3Y4EHHUS pecypcsl

Bcero Kontponshebie [Ipaktuueckue

paboTbl paboThI
30  AMUHBI: METUJIAMUH U 1 20-24 anp bubnunoreka [IOK
aHWINH https://m.edsoo.ru/7f41a636
31  AMMHOKHCIIOTHI KaK 1 27-30 anp bubnmoreka [IOK
amdoTepHbIC https://m.edsoo.ru/7f41a636
OpraHUYecKue
COCIIMHEHHSI, UX
OMoI0rnuecKoe 3HaueHue.
Ilenrtuanl
32 benku Kak HaTypaJIbHbIE 1 4-8 mass  bubmmoreka [JOK
BBICOKOMOJICKYJISIPHBIC https://m.edsoo.ru/7t41a636
COEIMHEHUS
33 OcCHOBHBIC OHSATHUS 1 11-15 mas bu6mmoreka [IOK
XUMUHU https://m.edsoo.ru/7t41a636
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN
34 OCHOBHBIE METOIBI 1 18-22 mass bubamoreka [IOK

CHUHTC3a

https://m.edsoo.ru/7f41a636


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

No Tema ypoxka
/1
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN.

[InacTmaccel, KaydykH,

BOJIOKHA
OBHLIEE KOJIMYECTBO
YACOB 110 [TPOT'PAMME
11 KIIACC
No Tema ypoxka
n/m
1 XUMUYECKUH JIEMEHT.
ATOM. DIEKTPOHHOE
CTPOEHHE aTOMOB
2 [Tepuoauueckuii 3aK0H U

Ilepnonnueckas cucrema

XUMHNYCCKHX 3JICMCHTOB II

KonmuectBo yacoB Hara DneKkTpoHHBIE U(PPOBBIC 00pa30BaATEIBLHBIE
U3y4eHUS pecypcsl
Bcero Kontponshebie [Ipaktuueckue
paboTbl paboThI
34 2 2
KonnuecTtBo yacos Mara OnekTpoHHbIe HU(pOoBBIE 00pa3oBaTEIbHBIE
Bcero Kontponbasie [Ipaktnueckue H3YT1CHAA peCypChl
paboThI paboThI
1 2-5 cenr bubmuoreka LIOK https://m.edsoo.ru/7f41a636
| 8-12 bubnunoreka [IOK https://m.edsoo.ru/7f41a636

CCHT


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

No Tema ypoxka KonnuectBo yacoB Hara DneKTpoHHBIE IUPPOBBIC 00pa30BATEIBHbBIE

/1 Bcero Kontponbasie [Ipaktndeckue U3y 1CHUA pecypcebl

paboTHhI paboThI

H. Menneneepa, ux CBA3b C

COBPEMEHHOM Teopuei

aTOMOB
3aKOHOMEPHOCTH 1 15-19 bu6muoreka LIOK https://m.edsoo.ru/7f41a636
W3MEHEHUS CBOWCTB CEHT

3JIEMEHTOB U UX
COEIMHEHMI 10 IpyIIaM U
nepuojaM. 3HaueHue
IIEPUOUYECKOI0 3aKOHA U
MIEPUOJNYECKON CUCTEMBI
anemenToB /l. M.

Meneneena B HayKe O

pa3BUTAU
CrpoeHue BeliecTsa. 1 22-26 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
XuMu4eckas CBs3b, ee CEHT

BHUBI; MEXaHU3MbI
O6p330BaHI/I${ KOBaJICHTHOM

cBs13u. BogopoaHas cBsi3b


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

No Tema ypoxka KonnuectBo yacoB Hara DneKTpoHHBIC IUPPOBBIC 00pa30BATEIBHbBIE

/1 Bcero Kontponbasie [Ipaktndeckue U3y 1CHUA pecypcebl
paboTHhI paboThI
BanenTtHOCTS. 1 29 cent- bubmmnorexa LIOK https://m.edsoo.ru/7f41a636
DJIEKTPOOTPULIATENHHOCTD. 3 OKT

CreneHb OKUCIIEHHUS.
BeniecTBa MoJieKyIsIpHOTO
Y HEMOJIEKYJIIPHOTO

CTPOCHUS

JlucriepcHbIE CHCTEMBI. 1 6-10 okt bubnuoteka [{OK https://m.edsoo.ru/7f41a636
HcTuHHBIC ¥ KOJJIOUTHBIC
pactBopbl. MaccoBas 101

BCIIECTBA B paCTBOPC

Knaccudukanus u 1 13-17 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
HOMCHKJIATypa OKT
HEOPraHHYECKUX

coequHeHUN. | eHeTHUEeCKas
CBSI3b HEOPTraHUYECKUX
BCIICCTB paSJ'H/ILIHBIX

KJIaCCOB


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

10

11

Tema ypoxka KonnuectBo yacoB Hara DneKTpoHHBIC IUPPOBBIC 00pa30BATEIBHBIE
Bcero Kontponbasie [Ipaktndeckue U3y 1CHUA peCypChl
Knaccudukarus 1 20-24 bu6muoreka LIOK https://m.edsoo.ru/7f41a636

XUMHYECKUX PEeaKlHil B
HEOPraHU4YeCcKou u
OPraHN4YeCKON XUMHUH.
3aKOH COXpAaHEHHS MacChl

BCIIICCTB

CKOpOCTh XUMHUYECKUX 1
peakiuii. OOpaTUMOCTb
XUMHYECKUX PEaKIIHil.

XHUMHYECKOE paBHOBECUC

[Ipaktuueckas padora Ne 1 1
«BnusiHHAE pa3IuYHBIX
(akTOpOB Ha CKOPOCTh

XUMHNYCCKHUX pCaKHI/II\/’I»

DIIEKTPOIUTHIECKAs 1
JUCCOLIMAITHS.
Bopopoanslii nokaszarenb

(pH). Peakmiun nonHoro

OKT

5-7 vost6 bubnuoteka [{OK https://m.edsoo.ru/7f41a636

10-14 bubnunoreka [IOK https://m.edsoo.ru/7f41a636

HOSIO

17-21 bubnmoreka [{OK https://m.edsoo.ru/7f41a636

HO510


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

No Tema ypoxka KonnuectBo yacoB Hara DneKTpoHHBIE IUPPOBBIC 00pa30BATEIBHBIE

/1 Bcero Kontponbasie [Ipaktndeckue U3y 1CHUA pecypcebl

paboTHhI paboThI

obmeHa. ['uaponus
HOJTyYCHHBIX U

HCOPTraHNYCCKUX BCIICCTB

12 OxucnurenbHO- 1 24-28 bu6muoreka LIOK https://m.edsoo.ru/7f41a636
BOCCTaHOBHTEIIbHBIC HOSIO
peakuuu. DIEeKTPOIU3

pAacIIaBOB U PacTBOPOB

13 KourtposnbHas padoTta 1o 1 1 1-5 nex  bubmmoreka LIOK https://m.edsoo.ru/7f41a636
pazzneny «Teopernyeckue

OCHOBBI XUMUHN»

14  Meramibl, ux nojaoxkenue B 1 8-12 nex bubmmoreka [{OK https://m.edsoo.ru/7f41a636
[Iepuoauueckoii cucreme
anemeHToB /l. W.
MenpeneeBa u
0COOEHHOCTH CTPOCHHS
aromoB. OOmIue
¢du3nvecKkne CBOMCTBA

MCTaJIJIOB


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

/o

15

16

17

18

19

Tema ypoxka

CniaBbl METAIOB.
DIIEKTPOXUMUYECKHUI P

HaIps>KCHUA MCTAJIJIOB

XHUMHYECKHE CBOMCTBA
METaJIJIOB (HAaTpUM, KalHii,
KaJIbLIMM, MarHui,
ATIOMHHMI) U UX

COeIUHEHUN

XHUMHYECKHE CBOMCTBA
Xpoma, MEIU U UX
COCIMHEHUI
XHUMHYECKHE CBOMCTBA
IIMHKA, JKeJie3a U UX

COeINMHEHUN

[Ipaktuueckas padora Ne 2.
«Pemenne
9KCIIEPUMEHTAJIbHBIX 3a/1a4

no TeMe «MeTayibI»»

KonnuecTtBO yacoB

Bcero Kontponbasie [Ipaktndeckue U3y 1CHUA

paboTHhI

paboThI

[ara

15-19

IIEK

22-26

IIeK

12-16

SIHB

19-23

SIHB

26-30

SIHB

DneKTpoHHBIE IUPPOBBIC 00pa30BATEIBHbBIE

pecypchl

bubnunoreka [IOK https://m.edsoo.ru/7f41a636

bubnunoreka [IOK https://m.edsoo.ru/7f41a636

bu6nuoreka LIOK https://m.edsoo.ru/7f41a636

bubnuoreka LIOK https://m.edsoo.ru/7f41a636

bu6nuoreka LIOK https://m.edsoo.ru/7f41a636


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

/o

20

21

22

23

Tema ypoxka

Hewmeranibl, ux nojgoxxenue
B [lepnoanueckont cucreme
anemeHToB /1. M.
MengeneeBa u
0COOEHHOCTH CTPOCHUS

aTOMOB

®u3nyecKre CBOMCTBA
HEMETAJIOB. AJIOTPOMHS
HEMETaJUIOB (Ha OCHOBE
KHcnopona, cepsl, hocdopa
Y KHCIIOPOJIA)

XUMHUYECKUE CBOKCTBA
raJIoreHOB, CEPBI U UX

COE€IUHEHUN

XHUMHUYECKUE CBOMCTBA
a3oTa, hocdopa u ux

COE€IUHEHUN

KonnuectBo yacoB Hara DneKTpoHHBIE IUPPOBBIC 00pa30BATEIbHbBIE
Bcero Kontponbasie [Ipaktndeckue U3y 1CHUA peCypChl
paboTHhI paboThI

1 2-6 peBp bubamnorexa LIOK https://m.edsoo.ru/7f41a636

1 9-13 bubmuoteka [{OK https://m.edsoo.ru/7f41a636
besp

1 16-20 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
besp

1 23-27 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
berp


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

/o

24

25

26

27

28

Tema ypoxka

XHUMHUYECKHE CBOMCTBA,

KpEMHHA U UX COC,I[I/IHCHI/If/'I

[IpuMeHeHne HeMeTauIoB U

HUX COCOUHEHUN

O06o06menue u
cUcTeMaTHu3aIus 3HaHUH 10
teme «Hemerameny.
Brraucnenuns mo
YPaBHEHUSAM
TEPMOXUMHUYECKHUX
peakuui

[Ipaktuueckas padora Ne 3.
«Pemenne
SKCIEPUMEHTAIIbHBIX 3334

no Teme «HemeTramisny

KonTponbhas padota no
TemMaM «MeTauie» u

«Hemeramien)

1

KonnuectBo yacoB Hara DneKTpoHHBIC IUPPOBBIC 00pa30BATEIBHbBIE
Bcero Konrponsasbie [Tpaktrueckue H3YICHHA peCypChl
paboThl paboThI
2-6 bubnunoreka [IOK https://m.edsoo.ru/7f41a636
MapTa
9-13 bubmoteka [{OK https://m.edsoo.ru/7f41a636
MapTa
16-20 bubnunoreka [IOK https://m.edsoo.ru/7f41a636
MapTa
1 23-27 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
MapTa
1 6-10 anp bubnmoreka [{OK https://m.edsoo.ru/7f41a636


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

/o

29

30

31

32

33

Tema ypoxka

HCOpFaHI/I‘-ICCKI/IC n
OpPraHN4Y€CKNEC KUCIIOTEI.
HCOpFaHI/I‘-ICCKI/IC n

OpraHNu4Y€CKHUC OCHOBAHHA

AMdoTepHbIe

HCOPraHNYCCKUC U

OpraHU4Y€CKHUEC COCTUHCHU.

I'enetnueckas cBA3b
HCOPTraHNYCCKUX 1

OpTraHN4YCCKUX BCUICCTB

XuMuyeckasi TEXHOJIOT UL
[Ipou3BoacTBO amMmMHuaKa u

MCTaHOJIa

XuMHUYecKasi [paMOTHOCTh
KaK KOMIIOHEHT o0uen

KYyJIbTYpBI 4eTOBEKa

YenoBek B MHUPE BCIICCTB U

MaTepuasoB

KonnuecTtBO yacoB

29
Hata DneKTpoHHBIE IUPPOBBIC 00pa30BATEIbHbBIE

Bcero Kontponbasie [Ipaktndeckue U3y 1CHUA peCypChl

1

paboTHhI

paboThI

13-17 bubnunoreka [IOK https://m.edsoo.ru/7f41a636

anp

20-24 bubmmoteka [{OK https://m.edsoo.ru/7f41a636

anp

27-30 bu6nuoreka LIOK https://m.edsoo.ru/7f41a636

arp

4-8 mass  bubmmoreka LIOK https://m.edsoo.ru/7f41a636

11-15 bubnunoreka [IOK https://m.edsoo.ru/7f41a636

Mast


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

No Tema ypoxka KonnuectBo yacoB Hara DneKTpoHHBIE IUPPOBBIC 00pa30BATEIbHbBIE

/1 Bcero Kontponbasie [Ipaktndeckue U3y 1CHUA pecypcebl
paboTHhI paboThI
34  Xumus U 310pOBbE 1 18-22 bu6muoreka LIOK https://m.edsoo.ru/7f41a636
YeJIoBeKa Mast
OBLIEE KOJIMYECTBO 34 2 3

YACOB I10 ITPOTPAMME


https://m.edsoo.ru/7f41a636

KOJIMU®UKATOPBI TPEBOBAHUM K PE3YJIBTATAM OCBOEHHS OOII

10 KJIACC

Kon
IPOBEPSEMOTO

pe3yJibTara

HpOBCpHeMLIC NPpEAMETHBIC PE3YJIbTATBI OCBOCHUSA OCHOBHOM

00pa3oBaTeILHOM MPOTrPaMMEBI CPEIHETO 00IIEro 00pa3oBaHMs

1

TeOpeTI/I‘ICCKI/Ie OCHOBBI OpFaHH‘IGCKOﬁ XUMHNHU

1.1

CdopMHUpOBaHHOCTH MPEICTABICHUH O XHMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHO! KapTUHBI MUPA, POJIU XUMHUU B ITIO3HAHUU SBJICHUI
PUPO/BI, B POPMUPOBAHUU MBILIUIEHUS U KYJIbTYPbl JUYHOCTH, €€
(GYHKIIMOHATEHOM IPaMOTHOCTH, HEOOXOIUMOM 7Sl pEeHIeHUS MPAKTUYECKUX
3aJ1a4 U HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U

MIPUPOIHON Cpene

1.2

Brnagenue cuctemMoll XMMHUECKUX 3HAHUHM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAralolue MOHATHS (MOJIEKYJIa, BAJIECHTHOCTb,
AJIEKTPOOTPHUIATETLHOCTD, CTETIEHb OKUCIICHUSI, XUMHUECKasi CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00beM, YIIIepOJHbIN CKeNleT, (QYHKIIMOHAIbHAS
rpynmna, paavkai, ©30Mepusi, H30Mepbl, TOMOJIOTUYECKUN Psijl, TOMOJIOTH,
YTJI€BOAOPO/bI, KUCIOPOJ - U @30TCO/AEPIKAIINE COSAMHEHNUS, OMOIOTHUECKI
aKTUBHBIC BeIIecTBa (YTIIEBOIBI, KUPHI, OCIIKH ), MOHOMED, TTOJTUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS]); TEOPUU U 3aKOHBI
(Teopust XUMUYECKOT0 CTpPOeHHs opranndeckux Beuiects A.M. bytieposa),
3aKOHOMEPHOCTHU, CHMBOJINYECKUN S3bIK XUMHH, (PAKTOJIOTHUECKUE CBEICHUS
0 CBOMCTBAX, COCTaBe, MOJYyYEeHUHU 1 0€30I1aCHOM MCIOJb30BAHUN BaKHEHIINX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH

JACATCIBHOCTHU YCIOBEKaA

1.3

ChopMUpOBaHHOCTh YMEHUH BBIABISATH XapaKTEpHbIC PU3HAKU TOHATHH,
YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATUS
IIpY ONMCAHUM COCTaBa, CTPOCHUS U MPEBPALLEHUN OPraHUIECKUX

COEIMHEHUN

1.4

CdopMUpOBaHHOCTh YMEHHU I UCIIOJIB30BATh XUMHUYECKYH) CUMBOJIMKY JIJIsI
COCTaBJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTO, COKpAILIEHHO)

(hopMyJI OpraHNYECKUX BEIIECTB U YPAaBHEHUH XUMHICCKUX PEAKITUH,




HU3roTaBJIMBATbL MOACIIN MOJICKYJI OPraHHYCCKHUX BCUICCTB JJIA UIIJIIOCTPpAlIlun

UX XMMUYECKOI'0 U IPOCTPAHCTBEHHOIO CTPOEHUS

1.5

CdhopmupoBaHHOCTH YMEHUN YCTaHABIMBATH MIPUHAICKHOCTh U3YYEHHBIX
OpPraHMYECKUX BEILECTB 10 X COCTaBYy U CTPOCHUIO K ONpEAEICHHOMY Kilaccy
(rpymre) coeauHeHu (YraeBoI0pObl, KUCIOPOI U a30TCOAepKaIlne
COEJIMHEHMUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHMUS] ), ITaBaTh UM HAa3BaHUS 11O

cucremarudeckoit Homenknarype (IUPAC)

1.5

ChopmupoBaHHOCTH YMEHHUS ONPEIEIIATh BUIbl XUMHUUECKOMN CBS3H B

OpPraHUYECKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHBIE)

1.6

ChopMupoBaHHOCTh YMEHUS IPUMEHSTh: OJOKEHUS TEOPUU CTPOCHUS
opranuueckux Bemects A.M. bytiepoBa /1151 00bsICHEHNS 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTABA U CTPOEHMS; 3aKOH COXPaHEHUS MacChl

BCIICCTB

VYrneBonopoasl. Kucnopoacoaepxaniie 1 a30TCoAepKalliie OpraHuyecKue

COEIMHEHHUSI. BBICOKOMONEKYISIpHBIE COETUHEHUS

2.1

ChopMupoBaHHOCTh YMEHUH TPUBOIUTH TPUBHAIBHBIC HA3BAHUS OT/AEITBHBIX
OpPraHMYECKUX BEIECTB (ITUJICH, TPOMUIICH, alleTHIICH, 3TUIICHTJIUKOJIb,
TIMIepuH, Gpeno, popManbaeru, aleTanbIeru], MypaBbuHas KHCII0Ta,
YKCYCHasi KUCJIOTA, OJIEMHOBAsA KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TJIFOKO03a,

bpyKTO3a, Kpaxmal, [eJUT0I03a, TIUIHH)

2.2

CdopmupoBaHHOCTH YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE,
(1)I/ISI/I‘~ICCKI/IC U XUMHNYCCKUC CBOﬁCTBa THUITNYHBIX HpCI[CTaBI/ITCJ'IGI\;I pa3J'II/I‘-IHI)IX
KJIACCOB OPTraHMYECKMX BEIIECTB (METaH, 3TaH, TUJICH, POIUJICH, alleTUIICH,
Oyramuen-1,3, metminOyraauen-1,3, 0eH30J1, METaHOJI, TAHOJI,
STUJICHTJIMKOIb, TIUIIEPUH, (PEHOI, alleTanbAeTH I, MypaBbHHAs U YKCyCHAS

KHCJIOTBI, I'NIFOKO03a, KpaxMaJl, HECJUII0JI03a, aMUHOYKCYCHAs KI/ICJIOTa)

23

C(I)OpMI/IpOBaHHOCTB YMCHUA NIUTIOCTPUPOBATH TCHCTUYCCKYHO CBA3b MCKIY
TUITAYHBIMHA IIPECACTABUTCIIAMHA PA3JIMYHBIX KJIACCOB OPTaHUYCCKUX BCIICCTB

YpaBHCHHUAMU COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ C UCIIOJIb30BAHUEM

CTPYKTYPHBIX hopMyJT

24

ChopmupoBaHHOCTH YMEHHS XapaKTePU30BATh HCTOYHHUKH YTIIEBOJIOPOTHOTO
CeIpbs (He(Th, MPUPOIHBIN Ta3, YToJib), CIOCOOBI UX TIEPEPaOOTKH U

MPAaKTUYECKOE MPUMEHEHHE TPOIYKTOB IepepadoTKH

XUMUS U )KU3HB. PacueTsl




3.1

CdopMUpOBaHHOCTh YMEHHH BIAJACTh CHCTEMOW 3HAHUN 00 OCHOBHBIX
METO/IaX HAy4YHOT'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMHUU IIPU U3yUYECHUU
BEIIECTB U XUMUUECKUX SIBJICHU (HaOJt0ieHue, U3MepeHue, SKCIIepUMEHT,
MOJICJIMPOBAHUE), UCIOJIB30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
MPUHSATHS PEHICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C

BCIICCTBAMU U UX ITPUMCHCHUCM

3.2

CdopmupoBaHHOCTH YMEHUI COOTIOATH MTPaBUIIa MOJIB30BAHUS XUMUYECKOU
MOCYIOH 1 JTabOpaTOPHBIM 000PYIOBaHUEM, a TAKXKe MPaBHIIa OOpaIIEeHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU 110 BBITOJIHEHHUIO

1a00PATOPHBIX XUMHUYECKHUX OTBITOB

33

CchopMupoBaHHOCTh YMEHUH TJIAHUPOBATH M BHIOIHATD XUMUYECKU N
9KCIEPUMEHT (MIPEBPAIEHUs] OPTaHUYECKUX BEIIECTB IIPU HArpeBaHUH,
MIOJIy4E€HHUE ITUJIEHA U U3YyUEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIUU
OpraHMYECKUX BEILECTB, IeHATypalus OeIKOB MpU HAarpEeBaHUH, LIBETHHIE
peaknuy 6e’IKOB) B COOTBETCTBHH € MPABUIIAMHU TEXHUKH O€30MaCHOCTH MPH
00pallleHnH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM; IIPENICTABIISATH
pe3yIbTaThl XMMUYECKOT 0 SKCIIEPUMEHTA B (popMe 3amucy ypaBHEHU
COOTBETCTBYIOIIUX PEeaKUUil M POpPMyIHPOBATH BHIBOJIBI HA OCHOBE 3TUX

pE3yNbTaTOB

34

CdopMUpOBaHHOCTH YMEHHU I TTPOBOIUTH BEIYMCIICHUS 110 XHUMHUYECKUM
ypaBHEHUSM (Macchbl, 00beMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA WITH
MPOIyKTa PEaKIIMH 110 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO U3

HCXOJHBIX BCHICCTB UJIH ITPOAYKTOB peaKI_II/II/I)

3.5

ChopMHUPOBaHHOCTh YMEHUH KPUTHYECKU aHAIN3UPOBATH XUMHYECKYTO
nH(POPMALINIO, TIOTYYaeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBA MACCOBOM

uHpopmanuu, cetb UHTEpHET U Apyrue)

3.6

CdopMupoBaHHOCTH YMEHHH COOIIOAThH TIPaBUIa SKOJIOTHIECCKH
11€J1ecO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOM JESATEIBHOCTH B LENIAX
COXpaHEHUs CBOETO 3/I0POBBS U OKPYIKAIOIIEH PUPOJTHOMN CPENIbl, OCO3HABATh
OIIACHOCTb BO3JICHCTBUS HA JKUBBIE OPTaHU3MBbI ONIPENEICHHBIX OPraHUYEeCKUX
BELIECTB, MoHMUMas cMbic nokasarens [1JIK (mpenensHo gomycrumoit
KOHIIEHTPALIMH ), HOSCHATH Ha IIpUMepax CrocOoO0bl YMEHbIIECHUS U

MPEIOTBPALICHUS UX BPEIHOTO BO3ACHCTBYS HA OPraHU3M YeIOBEKa

[IpoBepsiemble 3JIEMEHTHI COACPKAHUS




Kon

[IpoBepsieMblii 371EMEHT Coaep>KaHuUs

TeopeTnyeckre OCHOBBI OPraHUYECKOW XUMUH

1.1

HpenMeT OpFaHH‘IGCKOfI XUMHU: €€ BOSBHUKHOBCHUC, PA3BUTUC U 3HAYCHHUC B IMOJTYUCHHUU
HOBBIX BCHICCTB U MATCPHAJIOB. TCOpI/IH CTPOCHUA OPraHHYCCKHUX COCI[I/IHeHI/Iﬁ AM.

byTtiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CtpykrypHble (OpMYITBI OpraHMYECKHUX BellecTB. [ oMonorus, uzomepus. XuMudeckas

1.2 |cBsI3b B OPraHUYECKUX COETUHEHUSIX — OJJMHApHbIE U KpaTHbIE cBs3U. [IpencraBienue o
KJIacCU(PUKAIIUU OPTaHUYECKUX BEIIECTB
13 Homenknarypa opraHuueckux COeAMHEHUM (CUCTeMaThuyecKas) U TpUBUAIbHbBIC Ha3BAHUS
" BaxHeHmmxX MPEACTABUTENEN KIIACCOB OPraHUUYECKUX BEILIECTB
2 YrieBomopoJsl
AJIKaHBI: COCTAaB M CTPOEHUE, TOMOJIOTHYECKU U psAl. MeTaH U 3TaH — npocTenIne
2.1 |mpencTaBUTENN ATKAHOB: (PU3UYECKHE U XUMUUYECKHE CBOMCTBA (peaKIuy 3aMeIIeHUs U
TOpPEHHs ), HaX0XKAEHUE B IPUPO/IE, MTOTYUCHHE U TPUMEHEHUE
AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN Psil. DTUIIEH U MPOIUJIEH — IpOCTeHIne
2.2 mpencTaBUTENH alKEHOB: (PU3MYECKHE U XUMUYECKHE CBOMCTBA (PEaKIuu THIPUPOBAHUS,

raJIOr€cHUpPOBaHUsA, TUApATAllui, OKUCIICHUA U HOJII/IMepI/ISaIII/II/I), IMOJIYUCHUC U IPUMCHCHUC

23

Ankanuensl: Oyraguen-1,3 u metundyranuen-1,3: ctpoeHue, BaxXHEHIINE XUMUYECKUE

cBoiicTBa (peakuus noiaumepusanun). [lonyyeHre CHHTETHUECKOTO KayuyKa U pe3UHbI

24

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psil. ALIETHIIEH —
MPOCTEUIINIA MPEICTaBUTEINb AIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMHUECKHE
CBOICTBa (peaKky TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATAIIUN, TOPEHUS), T0JIyYeHUE

U IIPUMCHCHUC

2.5

Apensl. benson: cocraB, crpoenue, puznueckue U XMMUYECKUE CBOMCTBA (peaKiuu
raJJOreHUPOBAHUS U HUTPOBAHHUSA), ITOJTyuYeHHE U TpUMeHeHue. Tomyom: cocTaB, CTpOeHHeE,
¢u3nuecKkne 1 XuMUYECKHe CBOMCTBA (peakliuy raJlorTeHUPOBaHMs 1 HUTPOBAHUS),
IIOJIy4E€HUE U IpUMEHEHUE. TOKCUYHOCTh apeHOB. ['eHeTHuecKas CBsA3b MEXKIY

YIIJIEBOAOPOJaMHU, IPUHAAJIC)KAIIUMHU K pa3JIMYHBIM KJIacCaM

2.6

[IpupoaHbIe HCTOYHHUKH YTIAEBOAOPOAOB. [IpHpoIHEIi ra3 v MOy THBIE HE(TIHBIE Ta3bl.
HedT1s 1 ee npoucxoxaenne. CrnocoOsl nepepadoTKu HePTU: IEperoHKa, KPeKHHT
(TepMHUYeCKU, KaTATUTHYECKHH ), mpou3. [IpoayKThl mepepaboTku HEPTH, UX
IIPUMEHEHHE B IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIH yrosib U MpOIyKThI €ro

nepepadoTKu

Kchopoz[cozLepxcamHe OpTraHU4Y€CKHUC COCAUHCHUA




3.1

[IpenenbHbIE 0OMHOATOMHBIE COUPTHL. METaHOM U 3TaHOJI: CTpOeHHE, (hHU3HUecKre U
XUMHUYECKHE CBOMCTBA (PEaklMK C aKTUBHBIMU METaJlJIaMU, TAJIOT€HOBOI0POIaMH,
ropeHue), npuMeHeHue. BogopoiHbIe CBSA3M MEX Ty MOJIEKyJlaMu CITUPTOB. JleiicTBre
MCTAHOJIa YU 3TAHOJIa HAa OpraHrU3M YCJIOBCKaA. MHoroatoMHbIE CIIUPTHI. OTUIIEHTIIUKOIb U
[NIMLEPUH: CTpOeHUE, GPU3NYECKUE U XUMUYECKHE CBONCTBA (B3aUMOIEHCTBUE CO
IICJIOYHBIMHA MCTAJJIAMU, KAYCCTBCHHAA PCAKIHUA HAa MHOTOATOMHBIC CHI/IpTLI). I[eﬁCTBHC Ha

OpraHn3M 4YC€JIO0BCKaA. HpI/IMeHeHI/Ie TIIMHOEpHUHA U OTUJICHT JIMKOJIA

3.2

@deHoIt: CTpOoeHUE MOJIEKYJITBI, (PU3NIECKUE U XUMHUYECKHE CBOICTBA. TOKCHUHOCTE (eHOMa.

[Tpumenenue deHona

3.3

Anbaeruipl 1 KeToHbl. DopMabIeruI, aleTalbJAeTU I CTpOeHUE, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIIMKM OKUCICHHS U BOCCTAHOBIICHUSI, KAUECTBEHHBIE PEAKIINH),

MOJIYUCHHUEC U IPUMCHCHUC

3.4

OaHOOCHOBHBIE NpeETbHbBIE KAPOOHOBBIE KUCIOThI. MypaBbHHAasI U YKCYyCHAsl KUCIIOTBHI:
CTpoeHue, (hu3nuecKrue U XUMUYecKre CBOMCTBa (CBOICTBA, 001IMe 71 Kiacca KUCTIOT,
peakuus dTepupuKaInm), MoIydeHue u npumenenue. CteaprHoBast U OJICMHOBAsS KHUCIOTHI
KaK MpeACTaBUTEIHN BBICIINX KAPOOHOBBIX KUCIOT. Mblla KaK COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIIEE ACHCTBHUE

3.5

CrnoxxHbIe B(I)I/Ipbl KaK IIpOU3BOJHBIC Kap6OHOBLIX KHUCIIOT. FI/II[]I)OJ'II/B CJIOXKHBIX 3(1)I/IpOB.

Kupsl. I'maponus xupos. [IpuMeHeHne kupoB. buonorndeckas poib )KUPOB

3.6

YrneBoabl: cocTas, Kaccu(uKamms yriieBoaoB (MOHO-, IU- U MOIHCcaxapunl). [ mroko3a —
MPOCTEUIIINIA MOHOCAXapHU/I: OCOOEHHOCTH CTPOEHUS MOJICKYJIbI, PU3UUECKHUE U
XUMHUYECKUE CBOMCTBA (B3auMoaeiicTBue ¢ rusipokcuom meau (II), okucnenue

aMMHa4YHbIM

pacTBopoM okcuja cepeodpa (I), BoccranoBieHUe, OpOKEHUE TIFOKO3bI), HAXOXK/ICHUE B
MpUpoe, IpUMeHeHue, Ononoruyeckas posb. @orocunte3. OpykTo3a Kak H30Mep
rIII0K03b1. Kpaxman u memnono3a Kak npuponblie moaumepsl. CTpoeHne Kpaxmana u
1EeIUTE0I03bI. DU3MUECKUEe U XUMUYECKHAE CBOMCTBA Kpaxmala (THIAPOIU3, KaueCTBCHHAS

peaKusi C UOJIOM)

4 |A3oTconepKalliue OpraHuueCcKue COeIMHEHUS
AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHuueckue coeuHeHus. Ou3nueckue 1 XUMHUYECKue
4.1 |cBOMCTBAa aMMHOKHUCIOT (Ha IpUMepe TauiuHa). buonornueckoe 3HaueHUE aMUHOKHUCIIOT.

IlenTnanl




benku kak npupoHble BEBICOKOMOJIEKYIApHbIE coennHenus. [lepBuunas, BTopu4Has u
4.2 |TpeTnyHas CTpyKTypa 0enKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THAPOIIN3, ICHATYPAIIHS,
KayeCTBEHHbIE PEaKIIMK Ha OEJIKU
5  |BBICOKOMOJIEKYJIIPHBIE COEIUHEHNUS
OcCHOBHBIE TOHATHUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COSMHEHU: MOHOMED, MOJIUMED,
- CTPYKTYpHOE 3B€HO, CTETIEHb MTOJIMMEPHU3AIUH, CPEAHSISI MOJIeKyIsipHas Macca. OCHOBHBIE
" |merozp! cunTesa BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN — MOTMMEpHU3allvs U
MOJINKOHJICHCALIUS
DKCNepUMEHTAIbHBIC METO bl U3YUEHUS BEIIECTB U UX MPEBPAIICHUI: 03HAKOMJIICHUE C
5.2 |oOpa3amMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIacTMaccC, KayaykoB. [Tomyuenue
CUHTETHUYECKOTO KaydyKa U Pe3UHBI
11 KIIACC
Kon
[TpoBepsiembie mpeIMETHBIE Pe3yIbTaThl OCBOSHUSI OCHOBHOM
MIPOBEPSIEMOTO
00pa30BaTeIbHOM MPOTrPaMMEBI CPEAHETO 00IIEro 00pa3oBaHUs
pe3yJbTaTta
1 TeopeTndeckre OCHOBBI XUMUU
Brnanenue cucremMoil XMMUYECKUX 3HAHUH, KOTOpasi BKIIOYAET:
OCHOBOTOJIAraloye MOHATUS (XUMUYECKU I 3IIEMEHT, aTOM, DJIEKTPOHHAS
o0oJyi0uka aToma, s-, p-, d-2JIeKTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, dJIEKTPOOTPUIIATEILHOCTD, CTENICHh OKUCTICHHS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, KpUCTAJUTMYECKAs PeIIeTKa,
TUIIBI XUMUYECKUX PEeaKIUi (OKUCIUTETHHO-BOCCTAHOBUTENBHBIE, K30~ U
- SHJO0TEPMUYECKUE, PEAKIIUH HOHHOTO 0OMEHA), PacTBOP, IJEKTPOIIHUTHI,
' HEDJIEKTPOIIUTHI, DIEKTPOIUTUUECKAS TUCCOLUALINS, OKUCIIUTEb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOHN PEaKIIMU, XUMUIECKOE PABHOBECHE);
TEOPUU U 3aKOHBI (TEOPHS SIEKTPOIUTHUECKON TUCCOIHAIINH,
[lepuoanueckuii 3akon J1.V1. Menneneena, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUU, (PAKTOIOTHUYECKUE CBECHHUS
0 CBOMCTBAX, COCTaBe, MOJYYCHUH U 0€30MMaCHOM HCIIOJIb30BAHUH BAXKHEHUIITUX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH JAESITETbHOCTH YeTOBEKa
ChopmMupoBaHHOCTH YMEHHU BBISBIISATH XapaKTePHbIC MPU3HAKA U
1.2 B3aMMOCBSI3b U3yUYE€HHBIX OHATUNA, TPUMEHSATh COOTBETCTBYIOIINE TOHATUS
P ONTMCAHUK CTPOCHUS U CBOMCTB HEOPTraHMYECKHUX BEIICCTB U UX
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npeBpameHI/Iﬁ; BBISABJIATH B3aUMOCBS3h XUMHUUECKUX 3HAHUH C TOHATHAMH U

MpEACTaBIICHUAMU JPYTUX CCTCCTBCHHO- HAYUHBIX NPCIMCETOB

1.3

BnageHne OCHOBHBIMM METO/IaMU HAyYHOT'O IO3HAHUS BEILECTB U
XUMHYECKUX SIBJICHUN (HAOII0eHIE, U3MEPEHHE, IKCIIEPUMEHT,

MO,Z[eJ'II/IpOBaHI/Ie)

1.4

ChopmupoBaHHOCTH YMEHUM ONPENENATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COSMHEHUSAX PA3IMUYHOIO COCTaBa, BU/
XUMHYECKOH CBsI3U (KOBaJIGHTHAs, HOHHAs, METaJNInYecKasi, BOJIOPO/IHAs) B
COEJIMHEHUSIX, TUIl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOT'O BEIIECTBA

(aToMHast, MOJIEKYJISIpHAs, HOHHAS, METaJUTMYECKas )

1.5

ChopMUpOBaHHOCTh YMEHUH OIPENEIIATh XapaKTep CPebl B BOJHBIX

pacTBOpax HCOPraHUICCKUX COCIMHEHU

1.6

ChopmupoBaHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XUMUYECKHE PEAKLIUU MO
pPa3IMYHBIM MPU3HAKAM (YUCIIY U COCTAaBY PEAarupyrolInX BEIECTB,
TerIoBOMY d(PEeKTy peakiuu, N3MEHEHHUIO CTETIEHEN OKHUCIICHUS AJIEMEHTOB,

O6paTI/IMOCTI/I pCaKknnu, y4aCTUrO KaTam/IsaTopa)

1.7

CdopmupoBaHHOCTH YMEHU COCTABIISATH YPABHEHUS PEaKLUM pa3IMuHbIX
TUIIOB, TIOJIHBIE U COKPAILICHHBIC YPaBHEHUS pEakIiii HOHHOrO 0OMeHa,

YUUTHIBAS YCIOBHSI, IPH KOTOPHIX 3TH peaklny UAYT 10 KOHIIA

1.8

ChopmupoBaHHOCTH YMEHUM MPOBOJUTH PEAKIIMH, TIOATBEPIKIAIOIINE
KAueCTBEHHBIN COCTaB Pa3JINYHBIX HEOPraHUYECKUX BEL] €CTB, PACIIO3HABATH
ONBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX

HCOPTraHNYCCKUX BCIICCTB

1.9

ChopmupoBaHHOCTH YMEHUM PaCKPbIBATh CYLITHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIIUI MOCPEACTBOM COCTABIICHUSI SJIEKTPOHHOTO

OaslaHca ATUX peaKIuit

1.10

ChopmupoBaHHOCTH YMEHHUI OOBSICHATH 3aBUCHMOCTH CKOPOCTH XHMHUYECKOM

PCaKnK OT PA3JIMIHBIX (I)aKTOpOB

ChopmupoBaHHOCTH YMEHUM OOBACHATH XapaKTep CMEUICHHS] XUMUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHEIIIHET0 Bo3aAecTBuUs (mpuHIun Jle

[aremnne)

OO6mrast 1 HeOpraHUYeCcKask XUMHS




2.1

CdopmupoBaHHOCTH YMEHUI packpbIBaTh cMbIch [lepuonndeckoro 3akoHa
J.N. MeHneneeBa 1 JIEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLLYIO,

O0OBSCHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITH

2.2

CdopMUpOBaHHOCTH YMEHH I XapaKTEPU30BATh JIEKTPOHHOE CTPOCHHUE
aTOMOB XMMUYECKUX 3J1eMEHTOB 1 — 4 nepuonoB [lepuoanueckoi cuctemsl
XuMuIeckux 3nemMenToB J1.M1. MenieneeBa, HCIOIB3ys MMOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKHE YPOBHIY, OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX DJIEMEHTOB U UX
COEJIMHEHMI 1o nepuoaam u rpymnmnam [lepuoanueckoil CUCTEMbI XUMHUYECKUX

anemenToB .M. Meneneera

23

CdopmupoBaHHOCTH YMEHHUI XapaKTepU30BaTh (OMHUCHIBATh) 00IIHE
XHUMHAYECKHAE CBOWCTBA HEOPTaHUIECKUX BEIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKIIATh CYIIIECTBOBAHUE TEHETUYECKOU CBSI3U MEKTY
HEOPTaHMYECKUMH BEIIECCTBAMH C TIOMOIIBIO YPAaBHEHUW COOTBETCTBYFOIINX

XHUMHUYCCKUX peaKLII/Iﬁ

24

CdopmupoBaHHOCTH YMEHUM YCTaHABIMBATH MTPUHAICKHOCTD
HEOPraHUYECKHUX BEILECTB M0 UX COCTaBY K OMpeieJIEHHOMY Kiaccy (Tpymnie)
COEMHEHMH (ITPOCThIE BELIECTBA — METAJLIBl M HEMETAJUIbI, OKCUJIBI,

OCHOBAHUS, KUCIIOTbI, aM(OTEPHBIE TUPOKCHUIbI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHUH UCIIOJIB30BATh XUMUUYECKYIO CUMBOJIMKY IS
cocTaBJIeHUs (OpPMYJI BEIIECTB U YPAaBHEHU N XUMHUECKUX PEaKLUi,
cucremarndeckyro HoMeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS
OTJICJIbHBIX HEOPTaHUUECKUX BEIIECTB (YrapHbIi ras, yriaeKucIibli ras,

adMMHUAK, raliCHasa U3BCCThb, HCTAIICHAA U3BCCTh, TIUTHCBAA COJld, ITUPUT U

IpyTHE)

2.6

CdopmupoBaHHOCTH YMEHUI XapaKTepPU30BaTh (OMHUCHIBATH) 00IIHE
XUMHYECKHE CBOMCTBA HEOPTraHMYECKHUX BEIICCTB PA3IMYHBIX KJIACCOB,
MOATBEPKJIATh CYIIIECTBOBAHUE TEHETUYECKOU CBSI3U MEKTY
HEOPTaHWYECKUMH BEIICCTBAMH C TIOMOIIBIO YPAaBHEHU COOTBETCTBYFOIINX

XHUMHUYCCKUX peaKLII/Iﬁ

2.7

ChopmupoBaHHOCTH YMEHUM MJIAHUPOBATH U BBIOJIHATH XUMUYECKUN
HKCIEPUMEHT (pa3ioKeHue MepOKCHIa BOJAOPOIa B IPUCYTCTBUH
KaTajau3aTopa, ONpe/ielieHrne Cpe/ibl PACTBOPOB BEILIECTB C IOMOIIIBIO

YHHUBEPCAJIBHOTO MHAMKATOPA, BIMSIHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh
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XUMHUYECKON PEaKIlnu, PeakI[ii HOHHOTO OOMEHa, KaueCTBEHHbIC PEAKI[MH Ha
cynb(ar-, KapOOHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHWSI, PEIICHUE
IKCIIEPUMEHTAILHBIX 33/1a4 10 TeMaM «MeTamiel»y u «Hemeramib») B
COOTBETCTBHUH C MPAaBUIAMU TEXHUKHU O€30MMaCHOCTH MPH 0OpaIleHUH C
BEIIIECTBAMH U JJADOPATOPHBIM 000PYI0BAHUEM; IPEIICTABIIATH PE3yIbTAThI
XHUMHYECKOTO IKCIIEpUMEHTA B (hOpMeE 3aliCH YPAaBHEHU U COOTBETCTBYOIIUX

peakiuii 1 GOpMyITHPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YIHTaTOB

2.8

ChopmupoBaHHOCTH YMEHHI COOTIONATH MTPaBUIIA MTOJIB30BAHMSI XUMUIECKOU
MIOCYIOH 1 JIaOOPaTOPHBIM 000PYAOBaHUEM, a TAKXKE MPaBHIIA OOpAICHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKITUSMU TIO BHITIOJTHCHHIO

J'Ia60paT0pHBIX XUMHNYCCKHUX OIIBITOB

2.9

CdopmupoBaHHOCTh YMEHUN XapaKTePU30BaTh XUMUYECKHE MTPOLIECCHI,
Jexalire B OCHOBE MPOMBILIUIEHHOTO MOJy4YEeHHs CEPHOM KUCIIOThI, aMMHUAKa,

a TaKxke chOPMHUPOBAHHOCTD MIPEACTABICHUI

00 O6H_[I/IX HAaYYHBIX MIPUHOUIIAX U SKOJOTUICCKUX HpO6JI€MaX XHMHUYCCKOI'O

IIpOU3BOACTBA

XUMHS U KU3Hb. PacueTsl

3.1

CdhopmupoBaHHOCTH IPEJICTABICHUN 0 XUMUIECKOW COCTABIISIONIEH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJIM XMMHUH B IIO3HAHUU SBIICHUN
MPUPOIBI, B GOPMUPOBAHUU MBIIIUICHUS U KYJIbTYPbl TUIHOCTH, €€
(GyHKIIMOHABHOM IPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHHS MPAKTUYECKUX
3a]1a4 U YKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U

MPUPOIHON cpesie

3.2

CdopMUpPOBaHHOCTh YMEHH I KPUTHUECKH aHATU3UPOBATH XUMHYECKYIO
nH(}OpMAaIIKIO, TTOJTy4aeMY0 U3 Pa3HBIX HCTOYHUKOB (CpeACcTBa MacCOBOM

KOMMYHUKAIINH, CeTh IHTEpHET U apyrue)

33

CchopMupoBaHHOCTh YMEHUH COOIIOAATH MPABUIIA HKOJIOTHUECKU
11e1€CO00Pa3HOr0 MOBEACHUS B OBITY M TPYJIOBOM IEATEIBHOCTH B LIENAX

COXPAHEHUs CBOETO 370POBbsl U OKPYKAOUIEH NPUPOJHON Cpeibl

34

Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS HA )KUBbIE OPTAHU3MBI OIPEICIIEHHBIX
BEILIECTB, MOHMUMas cMbIci roka3atess 11K, mosicHATh Ha mpuMepax crocoObI
YMEHBILIEHUS U MPEAOTBPALLEHUS UX BPEAHOTO BO3JACICTBUSA HA OPraHU3M

YCJIOBCKA




3.5

CdopmupoBaHHOCTH YMEHHUI TPOBOJUTH BHIYUCICHUS C UCIOJIB30BAHUEM
MOHSATUS «MACCOBAasi JOJIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOLIECHU I
ra3oB MpU XMMHUYECKUX PEaKIUsiX, MacChl BEIECTBA WK 00beMa ra3oB o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIJIM 00bEMY OJHOTO U3
Y4aCTBYIOLINX B PEAKI[MH BEIIECTB, TEIIOBOr0 3(peKTa peakuu Ha OCHOBE

3aKOHOB COXpaHCHUA MACChI BCHICCTB, IPCBPALICHUA U COXPAHCHUS SHCPIrUn

HpOBCpﬂCMHe QJICMCHTHI COACPKAHUA

Kon

HpOBepﬂeMHﬁ 9JICMCHT COACPIKAHUA

1

TeopeTI/ILIeCKI/IC OCHOBBI XMMHUH

1.1

XUMUYECKUH 351eMeHT. ATOM. Sipo aToMa, H30TOMBI. DJIEKTPOHHAs: 000JI0UKa.
DHepreTuyecKue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-3JIEMEHTHI.
OcobeHHOCTH pacIpeielIeHns 3JEKTPOHOB IO OPOUTANISIM B aTOMAX JIEMEHTOB MEPBBIX

YeThIpeX NepUOoJOB. DIEKTPOHHAs KOH(UTYypalus aTOMOB

1.2

[Tepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMu4Yeckux 3nemenToB 1. M.
MenneneeBa. CBsi3b epuoANMUECKOro 3akoHa u [lepuoanueckoit cucTeMbl XUMUYECKUX
aneMeHnToB JI.1. MenaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBONCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX U CII0KHBIX

BCIICCTB 11O IrpyImaM 1 nepuogam. 3HadeHue NEPUOANICCKOT'O 3aKOHA B Pa3BUTHUU HAYKU

1.3

CrpoeHue BemiecTBa. XUMUU€ECKas CBsI3b. BUbl XUMHUECKOH CBSI3U (KOBaJIEHTHAs
HETMOoJIIpHast U MOJIsIpHAasi, HOHHAs!, MeTaJuinyeckast). MloHbI: KaTHOHBI U aHUOHBI.
MexaHn3Mbl 00pa30BaHMsI KOBAJIEHTHOW XUMUYECKOH CBsI3M (OOMEHHBIN M JOHOPHO-

aKIenTOpHBIN ). BomopoaHas cBs3b

1.4

BanenTHOCTB. DNIeKTpOoOTpUIIaTeTbHOCTE. CTENEeHb OKUCICHUS

1.5

BeniecTBa MOJNIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEUICCTBA. THUIIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTD CBOMCTBA BEILECTB OT TUIIA
KpUCTAJUIMYECKOU pereTky. [lonsaTue o nucnepcHbIx cucreMax. VICTUHHBIE U KOJITIOUIHbIE

PaCTBOPHIL. MaccoBas J0JIs1 BEIICCTBA B paCTBOPC

1.6

Knaccudukanus Heoprannueckux coeiuHeHnil. HomeHkiiaTypa HeopraHndeckux BeIecTB

1.7

Xumnueckas peakius. Kinaccupukanis XuMHYECKUX Peakuidi B HEOPraHHUECKOU U
OpPraHMYECKON XUMHUU. 3aKOH COXPAaHEHUS MacChl BEUIECTB, 3aKOH COXPAHECHUA U

MMPEBPALICHUA SHCPIUU ITPHU XUMUYCCKUX PCAKIIUAX

1.8

CKOpOCTL pcaknuun, €€ 3aBUCUMOCTDb OT PA3JIMIHBIX (I)aI(TOpOB
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1.9

O6paTI/IMBIe PCAKIHUH. Xumudaeckoe PaBHOBCCHC. (DaKTopBI, BJIMAOIINC HAa COCTOSAHUC

xumuyeckoro pasHosecus. [Ipunnun Jle [larense

1.10

9J'ICKTpOJ'II/ITI/IquKaH Jucconuranus. CunbHBIC U cl1a0bIe SJICKTPOJIUTHI. Cpezla BOAHBIX

pPacTBOPOB BEIIECTB: KUCTasA, HEUTpasibHas, meaouHas. Peakiiuu noHHoro oomMena

OKHCIUTEITEHO-BOCCTAHOBUTCIBHBIC pCakuuun

Heopr AHNYCCKasa XUMUA

2.1

Hewmerannsl. [Tonoxxenue nemeramioB B [lepuoanueckoit cucteMe XMMHUYECKUX 3JIEMEHTOB
J.W1. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DPU3HuecKre CBONCTBAa HEMETAILIOB.

AJoTponusi HeMeTauioB (Ha IpUMeEpe KUCIIOpoa, cepbl, pocdopa u yrieposa)

2.2

XHUMHYECKHE CBOMCTBA BAKHEHUIIINX HEMETAILIOB (TAJIOTEHOB, CEPHI, a30Ta, ¢hocdopa,
yTIepo/a U KPEMHHsI) U UX COeTMHEHUH (OKCHUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT,

BOJIOPOAHBIX coenuHeHui). [[pumMeHenre BaKHEUIIINX HEMETAIUIOB U UX COCTUHEHUN

23

Merasuisl. [lonoxenue metainos B Ilepuoanyueckoi cucreMe XuMuueckux snemeHTos J[. 1.
MenneneeBa. OCOOCHHOCTH CTPOCHUSI SJIEKTPOHHBIX 000J109eK aTOMOB MeTaiuToB. O01IHe
¢usnyeckue cBoricTBa MeTa/uI0B. CIUIaBbl METAJUIOB. DJIEKTPOXUMUYECKUM Psilt

HaNpsHKEHU METaJIOB

24

XUMHUYECKHE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUM, KA, KAIbITUN, MAarHUM,
ATFOMUHHM, IIMHK, XPOM, JKEeJI€30, MeJIb) U UX coeauHeHui. OOmme crocoObl MOTydeHUs

MCTaJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy U TCXHHUKE

I'enetnueckas CBA3b HCOPTaHNYCCKUX BCHICCTB, MTPUHAJICIKAIINX K Pa3JIMYHbIM KJIaCCaM

XUMUS U )KU3HD

3.1

Ponps xumuu B o6ecrieueHnr SKOJOTUIECKOMN, IHEPTreTUUECKON U MUIIIEBON O€30MacHOCTH,
pa3BUTUU MeIUIMHBL. [IOHATHE O HAyUYHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX

peakuui

3.2

HpeIlCTaBJ'IeHI/Iﬂ 00 O6HII/IX HAaYYHBIX IPUHOUIIAX ITPOMBIIIJIICHHOT'O IMOJTYYCHHA BaXKHEHUTITHX
BCIICCTB. Yenosek B MHUPE BCIICCTB U MAaTCPpUAJIOB: BayKHEHIIHE CTPOUTCIIbHBIC MAaTCpUAJIbI,
KOHCTPYKIHMOHHBIC MaTCPUAJIbI, KPACKH, CTCKJIO, KCpaMHKa, MaTCpHUAJIbI JJIA 3JICKTPOHUKH,

HaHOMATCpHaJbl, OPraHUYICCKHC U MUHCPAJIbHBIC y,HO6pCHI/IH

33

Xumus u 3J0POBEEC YCJIOBCKA: ITPpaBUJIa UCIIOJb30BaHUA JICKAPCTBCHHBIX ITPEIIapaToB,
IpaBHJia 0E30ITaCHOr0 UCIIOJIb30BaHHMS npemnapaTroB OBITOBOI XMMUH B HOBCG,HHCBHOﬁ

KHU3HU

YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA3OBATEJLHOIO
MPOIIECCA
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYHEHUKA

10 KJIACC
1. Xumust. Yuebnuk 10 knacc. basosrit yposens/I'abpuernsa O.C., Octpoymos N.I'., Cnankos
C.A., M.: IIpocBemienue;
2. Pabouas Terpans. 10 kmace. bazossiii ypoens/ ['abpuensu O.C., CnaakoB C.A, OctpoymMoB
nr.;
3. Terpaap a5 1abOpaTOPHBIX OMBITOB U MpakTHUeckux padot 10 knacc ["abpuemnsn O.C.,
Axcénosa 1.B.;

4. TIpoBepouHnble U KOHTpoJbHBIE padoThl 10 knacc/T'abpuensu O.C., JIpicoBa I'.T".

11 KJIACC
1. Xumus. YueOnuk 11 kimacc. bazosiii ypoBens/I'adbpuensn O.C., Octpoymos W.I'., CnagkoB
C.A., M.: Tlpoceetienue;
2. PaGouas Tetpans. 11 knace. bazosiit ypoens/ ['abpuensn O.C., CnaakoB C.A, OctpoymoB
nr.;
3. Terpanp st 1aGOPATOPHBIX OMBITOB M MpakTH4YecKuX padot 11 kmace ['abpuensu O.C.,
Axkcénosa 1.B.;

4. TlpoBepounble U KOHTpoOJIbHBIC paboThl 11 kmacc/T"abpuensu O.C., JIpicoBa I'.I".

METOJNYECKHUE MATEPHAJIbI VIS YUUTEJIA

1.Crannaptsl BTOporo nokosienus [IpumepHsie mporpammsl o npeameram  Xumus 10. :
«Beptuxans Ipoda», 2014.

2. T'abpuensu O.C. Ilporpamma kypca xumuu it 10 —11 xmaccoB 061eo0pa3zoBaTeIbHBIX
yupexaeHuil — 4-e uzn., crepeorun. — M.: «/Ipoda»,2017.

3. I'abpuensu O.C., bepeskun I1.H., YakoB A.A., Maiioposa I'.B. u ap. Koutponbsusie u
npoBepoyHbIe padoThl o xuMuu 10 kmace k yueoHuky ['abpuensna O.C. ba3oBslil ypoBeHb,
OI'oC —M: «Zlpoda»,2015

4. 'opxoBenkoM.IO. IToypounsie pazpadotku mo xumuu §-11 xmacc-M: «kBAKO»,2016.

5. Tpoery6osa H.I1., KonTponsHo-u3MepuTenbHbie Matepuaisl mo xumun 10 -11 kmacc (x
yueonuky O.C.I"'abpuensn), M. «Bako» 2011r.

6. Xumus. Jlunakrudyeckuit marepuan. Panenxuit A.M.

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET
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. http://www.alhimik.ru [IpencraBiensl  cleaylomuye pyOpHUKH:  COBETHI

aOUTYPHEHTY, YUUTENI0O XMMUH, CIIPABOYHHUK (OYeHb OoJiblnas moadopka TaliuIl
U CIIPAaBOYHBIX MAaTEPHAJIOB), BECEast XMMUsI, HOBOCTH, OJIMMITHA/IBI, KyHCTKamepa
(Macca UHTEPECHBIX UCTOPUUYECKUX CBEICHUI)

. http://www.hij.ru/ Kypuan «XumMus ©U IKU3Hb» TOHATHO W 3aHUMATEIIBHO

pacckas3biBaeT 000 BCEM MHTEPECHOM, YTO NMPOMCXOAMT B HaykKe M B MHpE, B
KOTOPOM MBI JKUBEM.

. http://chemistry-chemists.com/index.html DnekTpoHHBIH XypHaT «XHUMHKUH U

xumus». B okypHane mpencTaBieHO MHOKECTBO OINBITOB IO XUMHUU, COJIEPKUTCS
MHOI'O  3aHUMaTelbHON MHQOpMalMM, NO3BOJSIOMIEH yBJI€Yb YYEHUKOB
AKCIIEPUMEHTAJIbHON YacThIO MPEAMETA.

. http://c-books.narod.ru JIurepatypa mo XuMuHu.

. http://Iseptember.ru/. Kypnan «IlepBoe ceHTAOps» A yuuTesne u He TONbKo. B

HEM pEaACTaBJICHO OOJIBIIIOE KOJHUYECTBO pa60T YU€HHUKOB, B TOM 4YHCIC H

HCCICA0BATCIILCKOI'O XapaKTepa.

. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJBHBINA MOPTAT CO
CCBUIKaMU Ha 00pa30BaTEIIbHBIE CAUTHI 10 XUMUHU.

. www.periodictable.ru =~ COopHMK  cTareii 0  XHMHYECKHX  DJIEMEHTaXx,

I/IJ'IJ'IIOCTpI/IpOBaHHI:Jﬁ OKCIICPUMCHTAMU.

. http://him.1september.ru EanHas konnekums LLOP: MpeameTHas Konnekuma
«Xnmmnar

9. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: IEKTPOHHBIN YUEOHUK
10. http://chemworld.narod.ru Caiit « BupryanpHas XuMUYeCcKas IIIKOJIa

http://maratakm.narod.ru  Calt « Mup XuMun»
http://chemistry.narod.ru  XuMuK.py: caiit o xumuu



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/.%20Журнал
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697367286836874&usg=AOvVaw1w76Yil8cy8XQOReAbm-tK
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&source=editors&ust=1697367286837622&usg=AOvVaw3mgGtu6lVOJ4rf2nDIuRn7
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&source=editors&ust=1697367286837835&usg=AOvVaw1yPmMiSf2PdjbAMbf4J7CQ
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&source=editors&ust=1697367286838016&usg=AOvVaw1ilVJP4XaqvOnCMWEnaukq
https://www.google.com/url?q=http://chemistry.narod.ru&sa=D&source=editors&ust=1697367286838207&usg=AOvVaw28dgve3dDrlK9dCzoD3Rkt
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