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MNOSCHUTEJIBHAS 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHO 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (P®OIl COQO), npencrabieHHblx B DenepanbHOM TrOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IMpeamMera
«Xumuss» B o0pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dexepainuu, pealn3yOIMNUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopshxenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJ0B K pa3paboTKe MporpaMMbl 1O XHMHH, K OIPENEICHUI0 OO0IIei
CTpaTeru 0O0y4eHHsI, BOCIUTAHUS U Pa3BUTHS O0YUaIOIIUXCS CPEACTBAMU yU4eOHOIO MpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHIENTYaJIbHbIE MOJOXKEHHS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH I€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKH BBIITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIe00pa3oBaTelbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM JITallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHUCTEME XHMHYECKOr0 00pa3oBaHUsA. OTH IEHHOCTH
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KyIbTYpbI
YeJ0BEKa, a TaKKe HSKOJOrMYeckM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
NpUpOIHOH cpene. Peannsyercs xuMuueckoe o0pa3oBaHuE 00yJarOIIMXCsS HA YPOBHE CPEIHETO
o01rero ob6pa3oBaHUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOIO ONpeZeNieHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEIM(PUKM HAyKd XHUMHH, €&
3HAa4YeHHUs B MO3HAHUM MPHUPOJIBI U B MaTEpHAIbHOM KM3HU OOIIECTBA, a TAKXKe ¢ yUETOM O0IIUX
HeNeil ¥ MPUHIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CPETHETO OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyi0 pojb B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JaHUU HOBOW 0a3zbl MaTepHalibHOW KyibTypbl. OHa BHOCHUT CBOHM BKJIaJ B
(dopMHpOBaHUE PAIIMOHATILHOTO HAYYHOTO MBIIIIECHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCSI B XUMUHU
Ha OCHOBE MOHHMMAaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’XKAIOLIEr0 MHpa, OCO3ZHAHMS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KM3HH KaXI0To wieHa oOmecTBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3HMIaTelbHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ OOHMMMHU MENSIMH W TMPUHIUAIIAMH CPEeIHEro oOmero oOpa3oBaHHS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIMIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM JUIS
BBIPAa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O01ast 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJICPKAHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckod xumuu. opMupoBaHuE JaHHOW CUCTEMbl 3HAHUH
OpU W3YYEHUU NpeaMmeTa obOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHMsI BCErO0 MHOro00pasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTrypa conepkanus KypcoB — «Opranudeckas xumus» 1 «O01as 1 HeopraHuyecKas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHMEM 3HAHHUI Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOECHUU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs IEpPBOHAYAIBHBIE
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 00pa3oBaHMs TEOPETHUYECKUH MaTepual u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» OO0y4aroIIUMCs MPEJOCTaBIAETCs] BOZMOKHOCTh OCO3HATh
3Hau€HUE MEPUOJNYECKOT0 3aKOHAa C OOIIETEOPETUYECKHMX W METOI0JOTMYECKHUX MO3MIIHM,
rIyO)Ke MOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHHUM, CBOMCTBAX U
INPUMEHEHUH, a TaK)Ke 0 XMMUYECKUX PEAKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomonHsercs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBSA3M XMMHHM C JpPYIMMHM HayKaMH, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ TMPUMEHSTh €€ JUId MONOJHEHUs 3HAHUH, pelIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1enom cojepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi OHUMaHUS (pUiIocoPpCcKux HIeH, TaKuX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHNYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUM IMyTEM SKCIIEpUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (paKTaMU U TEOPETUYECKUMH MPEANOCHUTIKAMU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbhs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUaJIOB.

B muiane pemieHuss 3amad  BOCIMTAHHWSA, PA3BUTHS M COLMATU3ALMU  OOydYarOUIUXCS
MPUHATBIE MPOrPaMMOM IO XMMHHU MOAXOJAbl K ONPENENICHUIO COJEPKAHUS U IOCTPOEHUS
npeaMera MpeaycMaTpuBaioT (popMUpOBaHHE YHHBEPCAJIbHBIX YUYEOHBIX NEHCTBUM, MMEIOIIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MpobieM, OUCKa, aHalu3a U



00paboTkn wHMOpMaIMK, HEOOXOMUMBIX I TPUOOPETEHUs OmNbITa MPAKTHUYECKOW U
MCCJIEI0BATENCKOM JIEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIIETro 00pa3oBaHus, TaK U
HAa YpOBHE cpemHero obmiero oOpa3oBaHUs, TMpU  OINpEAeJICHUH  COAep KaTeabHOU
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKu Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW JIeATEIbHOCTH 4YEJIOBEKa M KakK OJHOr0 U3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHHUS [IPEeIMETa SBJISICTCS BIIOJIHE OIPABIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IISIIIMH H3y4eHHS TpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPA, B OCHOBE KOTOPOU JIeKAT KIIIOUEBHIE MOHSITHS,
dbyHIaMeHTalbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OO0OIIEHUI MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHNS,

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaKluii, HEOOXOIUMBIX IS MPHOOPETEHUS YMEHHH OPUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHUH, IMCIOIIUX MECTO B IMPUPOJIC, B MPAKTUUYCCKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHUW M CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJICHUEM W
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COOMIOJCHHEeM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, comepkarenbHast XapaKTepUCTUKA TeIe U 3a/ad U3y4eHHs TIpeMeTa B
nporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTENeHW OTHAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE COJACpX)aHUs OO0y4YeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHs 3HAHUN M MPUMEHEHUS UX B pealbHOW KHU3HU AJIS PelICHUS
MPAKTUYECKHX 3a7ad.

B cBi3m Cc 3THM Tpu HW3ydYeHHHM TpeaMera «XUMHS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
PUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajganTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
dbopMUpOBaHHE UHTEIUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPHHSATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMCHECHUEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHanmm3a W o00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHUs OIbITa
JEeSTeIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIUI IKOJIIOTUYECKON 0€30MaCHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENILHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSAMH, UCTIOJIL30BAaTh COBPEMEHHBIE NH()OPMAIIMOHHBIC



TEXHOJIOTUH JIUIs TIOMCKA M aHAJIN3a YYeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIICPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HAlpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOJHEHHUS SHEPreTUYCCKUX PECYpPCOB M COXPAHCHHUS MPHUPOIHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K TMPHUPOJIE U CBOEMY
3JI0pOBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBSI3aHHBIX C XUMHUYECKHUMH SIBJICHUSMHU.

B yd4eOHOM 1utaHe cpefHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPEIMETHOH 00sacTu «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO0miee 9ncCiio 4acoB, OTBEACHHBIX U M3YYCHUS XMMHH, HA 0a30BOM ypOBHE CPEIHETO
obmrero obpazoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 uvaca (1 yac B Hepeno), B 11
kyacce — 34 gaca (1 gac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XMMHUU: €€ BO3HUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJMHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUIN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHHUE, OOYTIIUBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHus |
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — NPOCTEeHUIINe
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MetmnOyrtanueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEHIINN MpeICTaBUTENb AIKMHOB: COCTaB, CTPOECHUE, (U3NUYECKHUE U XMMUYECKHE CBOICTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHeHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOAOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPO0B. [IpuponHbIil ra3 u nomnyTHble HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

OKCrepuMEHTaIbHbIE METO/Ibl M3YYEeHHs BEIIECTB W MX MpPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3iamu 1iacTMacc, KayuykoB U pe3uHbl, Koyutekun «HedTe» n «Yroasy», MonearpoBaHue
MOJIEKYJ YIJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, MPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHrle 3agayn.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHrue. BogopoiHele cBsI3U MEXAy MOJIEKYJIaMHu COUpPTOB. [leiicTBUe MeTaHONIa U 3TaHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOrOaTOMHbIE cIuUpThl). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riunepuHa u
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAHOBJICHMS, KayeCTBEHHbIE DPEaKLUu),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepuduKalM), MOoIydeHue M mpuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. IIpumeHnenne xupoB. buosornyeckas posib KUpOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 1U- U MoJaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHume amMMHauyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHe CBOMCTBA KpaxMaia (THIpOoJIu3, KaYeCTBEHHAs PeaKus C HOJOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoZIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOAOM), MpPOBEACHUE TPAKTHUYECKOW padoThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkaliye OpraHn4ecKue COeIMHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OeinkoB. XHMMHMUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKcliepUMEHTalbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOnroneHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJAUIHOCTh, HAOIIOACHUE, HW3MEPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIeBbIE MPOYKThI, OCHOBBI PAI[MOHAJIBLHOTO MUTAHMSI, MOIOILIME CPECTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMUYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemeHTh. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAsIM B aTOMax JJIEMEHTOB IMEPBBIX YETBHIPEX MEPHOJIOB.
DneKTpOoHHAsE KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIICCTB
0 TPYIIaM U MepruojaM. 3HauYe€HUE MEPUOINUECKOr0 3aKOHA B Pa3BUTUU HAYKH.

CtpoeHue BemiecTBa. XHWMHUUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAsI
HEMOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTS.
DneKTpoOoTpULATENIbHOCTh. CTENEeHb OKUCIIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITMYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ 'eHeTHYeckass CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMNSKAIUX K Pa3InYHbIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluy.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOLIME HAa COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHas, IIETO0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCTHepUMEHTAIbHBIE METO/Abl M3YUEHHUs BEIIECTB M WX IMPEBpAIllEHUM: JAEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MeHneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOMI0JeHHe M ONHMCAaHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTaln3aTropa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeHa), MpoBelleHHEe MPaKTHUECKON paboThl «BrusHue pa3nuuHbIX (HaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKHUX PEAKIIHMii, B TOM YUCIIE TEPMOXHUMHUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. Ilonoxxenne HemeramioB B Ilepuonnyeckoil cucreMe XUMHYECKHX
sanementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOoeHHMS aToMOB. (Du3nyeckue CBOWCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, CEphI, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COSIUHEHUH.

Meramnsl. [lonoxenne Meramios B [leproandeckoil cucreMe XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJJIOB.

XWMHYECKHE CBOMCTBA BAXKHEWUIIUX METAIOB (HATPUH, KaJlWid, KajbI[MHd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mmue criocoObl MoTy4YeHus MeTauIoB. [IpruMeHeHre MeTauioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M MX MPEBpAILLlCHUM: HU3ydeHUE
KOJUIeKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHUE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA ATOMUHUSA C PACTBOPAaMHM KHUCIOT U ILIEN0YEH, KauyeCTBEHHbIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMUECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenns 00 OOWIMX HAay4yHbBIX MPUHLUUIAX T[POMBIIUIEHHOIO IOJIy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE yI00pEHUsI.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3EH IpU M3y4EHUU OOILEH U HEOPraHMYeCKOM XUMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATHSA: HAay4HbIM (DakT, TuUmoresa, 3aKOH, TEOpPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYNA, YHEPreTHUECKUN YpOBEHb, BEIECTBO, TENO, 0O0BEM, arperaTHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MaTE€pHalIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJICTBOBAaTHCS B CBOEH JESTEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeaMera «XWUMUS» JOCTHTAIOTCS B EIUHCTBE
y4eOHOM M BOCIHTATEIHHOW JIEATEIILHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJ€aJaMU POCCHICKOro
IPaXJIaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpaBUJIaMU IOBEJEHMUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4EOHOH NesTETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K IIpoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHS HAyKH €CTh PE3yJIbTaT [UIMTENbHBIX HAOJIONEHHH,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€YECTBEHHON XMMUMU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKUM CBOMX TOBApUINEH C MO3UIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUYECKOHN U APYTUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTHYECKUX 3a/1a4 COIHMAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAHUH M0 XMMUHU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTUYECKH I1eTIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMAaHHM TJI00aJIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOIIeM, BIUSHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHUS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATh HEOJIATONPHUSTHBIE YKOJIOTUYESCKHE MOCIECICTBHUS TPEAIPHHUMACMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHUA €€ poiaud B (POPMHPOBAHUHU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNUIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCII0JIb30BaTh MOJyYaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUH II0 XUMUM B COOTBETCTBUM C JKM3HCHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpenmMeTHble pe3yibTaTbl OCBOCHMSI ydyeOHOro mnpeaMera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenuuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BELIECTBO,
SHEprus, sIBICHUE, MPOIeCcC, CUCTEMa, HAy4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCClIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJbHbIE  yueOHble  JeHCTBUS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynatuBHbIe), oOecmeunBatoniye (GopmupoBaHue (QYHKIMOHAIBHONM TIpPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIIuXCs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COLIMAJILHOW ITPaKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIQJCHHE YHUBEPCAIBHBIMU y4E€OHBIMU
II03HABATEIbHBIMHA, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

OBJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUAMM:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJIM3MpPOBATh MpoOJIEMy, BCECTOPOHHE €€
paccMaTpUBaTh;



ONpeNeNATh LeNU MAEATENbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPHUM HX JIOCTUKEHU,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHMNA NPHUEMBI JIOTUYECKOTO MBILUIEHUS — BBIIEIATH
XapakTepHble MpHU3HAKKM MOHATHUM M yCTaHABIMBaThb HUX B3aUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOLIME MTOHATUS AJIs1 OObSICHEHMSI OT/ICJIbHBIX (PAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOMUTH JIOTUYECKHE PpACCYXJIEHUs (MHAYKTHBHbBIE, JIEIyKTHBHbBIE, II0 aHAJOIHH),
BBISBJIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTH B IIPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XUMHHM CUMBOJMYECKHE (3HAKOBBIC)
MO/IeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — [pU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad, NPUMEHSTHh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUYECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIaJI€Th OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMynupoBaTh LEAM M 33Ja4d  HMCCIEIOBAHMS, WCIIOJIb30BAaTh IIOCTABJIEHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MIPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIQJIETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M IIPOBEIAECHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0JaTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popmMynaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOAETaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIeIOBAaTeIbCKOM M IPOEKTHOM JAesITeTbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKaX HHGMOpManuy (HAy4HO-TIOMYJISpHas
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble mocobus, pecypcel MHTepHeTa),
aHATM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NpPU IOHCKE M OTOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT MCIOIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCTOJIb30BaTh HAyYHBIA $I3bIK B KauyeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpoOpMaLKell: MPUMEHATh MEXKIpeIMeTHbIe ((U3NUYEeCKUe M MaTeMaTHYecKue) 3HAKU H
CHUMBOJIBI, (hOpMyIIbI, a00OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsiajeHHne YHHBePCAJILHBIMA KOMMYHHKATHBHBIMH el CTBHSIMM:



3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbI B XOJIe AMAJIOra W/WIN JTUCKYCCHH,
BbICKA3bIBaTh HACHU, q)OpMy.HI/IpOBaTB CBOM IMPCAJIOKCHUA OTHOCHUTCIBHO  BbIIIOJHCHHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOM AEATEIBbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMpOoeKTa M (OPMYIHUPOBATH BBIBOJBLI 1O PE3yJIbTaTaM IMPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHI B X0J€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJIbLHBIMHU Pery/siTUBHBIMU /1€iiCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO MO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npejiaraeMplii alNropuT™M JACUCTBUN NPHU BHINOJHEHUH Y4E€OHBIX M HCCIIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOJyYeHHUS] HOBBIX 3HAHUM O
BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEHM JEATEJIbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XuMHUs OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAay4YHOW KAapTUHBI MHpA, POJIM XHMHHM B TO3HAHHWH SIBJICHHUH MPUPOIbI, B (opMUpOBaHUU
MBIIUICHUSI U KYJAbTYpPhl JMYHOCTHU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOTUMOM IS
pelieHusT TPAaKTHUYECKUX 3a7ad M HKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
370pPOBBIO U PUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BalEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKas CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHasl), MOJb, MOJISIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIA  CKEleT,
GyHKIMOHATBHAS TPYIINa, PaJuKand, W30MEpHsi, MU30MEpPbl, TOMOJOTUYECKHA Psa, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ M a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUSI OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHH; MHPOBO33PCHUECKHE 3HAHMUS, JEKAIUEe B OCHOBE TOHHUMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHHUM, (DaKTOJOTUUECKHE CBEJICHUSI O CBOWCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCTOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENbHOCTU YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTEPHBIC NMPU3HAKU TOHSATHH, YCTAaHABINBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHATHUS [IPU ONMCAHUU COCTaBA, CTPOCHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHYECKYIO CHUMBOIIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
Y YpaBHEHUU XMMHYECKUX PEAKLUN, U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHWYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU X XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEHKHOCTh U3YUYEHHBIX OPraHUYEeCKIX
BEIIECTB IO WX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPyIIe COEAMHEHUH
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIME COCIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHCHMS), J1IaBaTh MM Ha3BaHUs IO cucteMatudeckoi HomeHkiaatype (IUPAC), a Taxxke
NPUBOJUTH TPUBUAIbHBIC HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIMLEPUH, (eHON, (OopManbAerull, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsl KUCIIOTA, TIIOK03a, (QPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMsSI OINpPEAENATh BHJbI XMMHYECKON CBA3HM B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX IIPEICTaBUTENIEH Pa3IMUHbIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHO, alleTalbJeru], MypaBbUHAsI U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCJIO0Ta), WIIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIHMX XMMHUYECKUX pEaKkUui C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHUKH YTIIEBOJOPOJHOTO CBHIPbS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI MX IMEpPepadOTKH W TMPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJTYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, MCHOJb3yeMbIX B XWMHUHM TNPU HM3YYEHUHM BEUIECTB MU XHUMHUYECKUX SIBJICHUH
(HabmofeHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCMOIb30BATh CHCTEMHbIE
XUMUYECKUE 3HAHUS JJIsl IPUHSITHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEIIECTBAMU U X MIPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBUiia MOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN OSKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCcKUX BEILECTB MPU HArpeBaHUH, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OPraHUYECKUX BEIIECTB, JEHATypalus OEIKOB Mpu
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJITKOB) B COOTBETCTBUH C MpPaBUJIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHUuHu C BEleCTBaMHU U JJaOOpaTOpHBIM 00OpYI0BaHHEM, MPECTABIATH PE3YIbTAaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOUIMX pEaKIHi |
(GbopMyITUpPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HHGOpMAIHIO,
MOJTy9aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoi nHpopManuu, UHTepHET U ApyTux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWIIa 3KOJOTMYECKH Ie1ecoo0pa3Horo
NOBEJCHUA B OBITY M TPYJIOBOH JEATEIBHOCTH B LENAX COXPAHEHHS CBOETrO 370pPOBbS M
OKpYKalolllel MpUPOJHON CPEIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPraHU3MBI



ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIcia mokaszarens I[IJIK, moscHATe Ha
IpUMeEpax CrocoObl YMEHBIICHUS M MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUId O0Yy4arolMXCs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHATh
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUIL  CIEeNbIX U CIAa0OBUIAIMX OOYYaIOIIMXCA: YMEHHE HCIOJIb30BaTh pPelbedHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas XHMHsD)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHMHUYECKOW COCTaBIAIONICH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XUMHUU B TO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH JUIS
peuieHusT TMPaKTUYECKHX 3aJad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO U MIPUPOJAHON Cpelie;

BJIAJICHUE CHUCTEMON XHWMHYECKMX 3HAHUH, KOTOpasi BKJIOYAET: OCHOBOIIOJAraroliue
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OOBEM, BAJICHTHOCTh, AJIEKTPOOTPHUIATEIIBHOCTh, CTEINEHb
OKHUCJICHHS, XUMHUYeCKas CBs3b (KOBAJICHTHAas, WOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKHX  pEeaklUHuid, pacTBOp,  DJIEKTPOIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs OUCCOLUALNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIM, XHUMHYECKOE€  paBHOBECHE), TEOPMH U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS W MNPEBPAILLEHUS SHEPrUU MPU XUMUUYECKHX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHMS,
Je)Kalye B OCHOBE IOHMMAaHWS TMPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBJICHHM,
dakTonornueckrue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30MaCHOM HCIIOIb30BAHUH
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM IeATETHbHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTepPHBIC NMPU3HAKN TOHSATHH, YCTAaHABINBATH
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS MPHU ONMHCAHUUA HEOPraHMYECKHX
BEILECTB U UX MPEBPAILCHHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CUMBOIIMKY JIJISI COCTABIICHUS
dbopMya BEMIECTB W ypPaBHEHHH XHMMHYECKHUX PEAKIHi, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIid ras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTh, Heral€Has W3BECTb, NMUTHEBAs COJa, MUPUT U
ApyrHue);

c(hOopMUPOBAHHOCTh YMEHHM OTIPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCTMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIUHEHUSX, TUIM KPUCTAIUIMYECKONW PEHIETKA KOHKPETHOIO
BEIIECTBA (aTOMHasi, MOJEKYJSpHas, MOHHAas, META/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHWYECKUX COCTMHEHUN;

c(hOopMUPOBAHHOCTh YMEHHMI YCTAHABIWBATh MPUHAJICKHOCTh HEOPTAHMUECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TPYIIe COeTUHEHUN (IPOCThIC BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJTH);



c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaoB Ilepuonnyeckoit cucteMbl XUMHUECKUX 311eMeHToB 1. U.
MeHneneeBa, HCIOJIB3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementos [1. U.
MeHnneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB pPA3JIMWYHBIX KJIAcCOB, MOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMH BEIIeCTBAMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHUIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TNIHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroliuxX BEIIECTB, TEIJIOBOMY 3(dekTy peakuuu,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN Pa3NUYHBIX TUIIOB, MOJTHBIC
U COKpalIEHHBIC YPAaBHEHHS PEaKlUid MOHHOTO OOMEHA, YUUTHIBAsl YCIOBHUS, MPU KOTOPBIX ITH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJIHBIX PaCTBOpPaX HEOPTaHUUECKHUX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aelcTeus (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIekKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIY4YE€HUS CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MpPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIIUAINAX W IKOJOTUYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh yMEHUW MPOBOAWTH BBIYHCIEHUS C WCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JIONs BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILICHUH Ta30B MPU XHUMHUYECKUX
peaKkIusIX, MacChl BemecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COONIOATh MpaBUjia MOJb30BAHUS XUMUYECKOW MOCYIOH U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MpaBUiia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJAOpOAa B MPUCYTCTBUM KaTaau3aTropa, OIPEACICHHE CpPEeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklWd HOHHOro oOMEeHa, KaueCTBEHHbIE peaklUuu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIIEPUMEHTATBHBIX
3amad mo temaM «Mertamiel» U «Hemeramibpl») B COOTBETCTBHM C MPAaBHIAMH TEXHUKU
0e30macHOCTH TIPH OOpAICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEICTABISATh



pe3yabTaThl XUMHUYECKOrOo SKCIepUMEHTa B (OpME 3allMCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
IOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYyHHKauuu, VHTepHeT u
JPYTHX);

C(OPMUPOBAHHOCTh YMEHHH COOJIOAATh IpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH NEATEIBHOCTH B LEJNAX COXPAHEHUS CBOETO 3I0POBbS M
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABATh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OIpe/IeNIEHHBIX BEIECTB, MOHUMas cMblci nokasaress [1/1K, nmoscHATh Ha mpuMepax CrocoObl
YMEHBILIEHUS U NPEIOTBPALLECHHS UX BPEJHOTO BO3IECHCTBHS HA OPTaHU3M YEJIOBEKa;

JUlsl 00Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHUs 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEILECTB U XUMUYECKHX SIBICHUII;

JUIs  CcHeNbIX U cAa0oBHIAMIMX OOyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOUYEUHYIO cUCTeMy o0o3Hauenuit JI. bpaitns auis 3anucu XuMuaeckux Gpopmyi.



Enunbie Tpe0oBaHMs K OLIEHUBAHUIO MO NPeaMeTy «XuMHUsD». PopMbI KOHTPOJIA U

KPUTEPHUHU BLICTABJICHUSA OLICHKHU

JIJ1s1 YCTHBIX OTBETOB ONpeIe/IAIOTCS CIeAyIolie KPUTePHH OLlEHOK:

OTMeTKa «5»:

OTBET MOJIHbIA M TNPaBWJIbHBIM HAa OCHOBAHMM W3YYEHHBIX TECOPUM; - MaTepual
W3JI0)KEH B ONPEACICHHOM JIOTUYECKOM IMOCIEN0BATEIbHOCTH, JUTEPATYPHBIM
SI3BIKOM

OTBET CaMOCTOSTENbHEIN. CHcTeMaTHUYecKas ACMOHCTpanus MMpaBUJIbHBIX OTBCTOB.

OTMmeTKa «4»:

OTBET MOJIHBIM U MPaBUIIbHBINA HA CHOBAHUU U3YYEHHBIX TEOPUH;

MaTepHall U3JI0KEH B ONPE/IEICHHON JTOrMYECKON MOCIIE0BATEIbHOCTH, IIPU 3TOM
JIOMYILIEHBI JBE-TPH HECYIIECTBEHHbIE OIIMOKH, HCIPaBIEHHBIE MO TPeOOBAaHUIO
yUUTENS.

OTMeTKa «3»:

OTBET TMOJHBIM, HO TPH OSTOM JOMYyIIEHA CYIIECTBEHHAas OIMUOKa WM OTBET
HEIIOJIHBIM, HECBSI3HBII.

OTMmeTKa «2»:

Ipu OTBETC O6H3py>KeHO HCIIOHUMAHHEC YyYalllUMCs OCHOBHOI'O COJACPIKaHUA
yqe6Hor0 MaTcpHaia Wi JOMMYHICHBI CYIICCTBCHHBIC OI_HI/I6KI/I, KOTOPLIC yanHﬁCH
HEC MOXCET MCIPABUTHh IIPU HABOAANIUX BOIIPOCAX YUUTCIIA HWIM YaCTUYHO
HCITPABJISICT HE3HAUYUTCIIBHEBIC.

OueHka IKCIEPUMEHTAIBHBIX YMEHU, JJa00paTOPHBIX padoT

OI_ICHKa CTaBHUTCA Ha OCHOBAaHHH Ha6JHO,Z[CHI/I$I 3a YHalllUMHCA U TUCBbMCHHOT'O OTUCTA 34

paborty.

OTMeTKa «5»:

paboTa BBIMOJHEHA MOJHOCTHIO M MPABUIIBHO, CICNIaHbl TPABUIIbHBIC HAOIIOICHUS
Y BBIBOJIBI,

SKCICPUMCHT OCYHICCTBJICH I1O IUIAHY C YUCTOM TCXHUKU 6630HaCHOCTI/I " IIpaBuJI
paboTHI C BeMIeCTBAaMHU U 000PYI0BaHUEM;



® HpO}IBHCHBI OpFaHI/I3aI_II/IOHHO - prIIOBI:IC YMeHI/ISI, HOILI[Cp)KI/IBaIOTCH HUCTOTAa
pabouero Mecta 1 MopsiIoK (Ha CTOJIe, JKOHOMHO MCIIOJB3YIOTCS PEaKTHBEI);
® CHCTEMaTHYeCKOE MPAaBUILHOE BBITIOJHEHUE TAO0OPATOPHBIX PadoT.
OtmeTka «4»:

e paboTa BHINOJIHEHA NIPABWIBHO, CAETAaHbI MPaBUIIbHBIC HAOIIOICHHUS U BBIBOBI, HO
OpU  3TOM  OKCIIEPUMEHT TMPOBEACH HE IOJHOCTHIO WM  JOMYIICHBI
HECYILIECTBEHHbIE OIIMOKH B paboTe C BeIeCTBAMU M 000PYIOBaHHUEM.

OtrMmeTka «3»:

e paboTa BBHINIOJIHCHA MPAaBWJIBHO HE MEHEE 4YeM HAIlOJIOBHHY WJIM JIOMyIeHa
CyILIECTBEHHasl OIIMOKa B XOJIe JKCIIEPUMEHTa B OOBSICHEHHUU, B OQPOPMIICHUU
paboThI, B COOTIOICHUH TTPaBUJI TEXHUKU 0€30MaCHOCTH Ha paboTe ¢ BEUIECTBAMHU U
000pyI0BaHKEM, KOTOPAsi HCIIPABIISIETCS IO TPEOOBAHUIO YUUTEIIS.

OrMmeTka «2»:

e jonymieHsl JBe (M Oosiee) CYIIECTBEHHbIE OIIMOKM B XOAE JKCIIEPUMEHTA, B
OOBSICHCHUH, B OQOPMJICHUU pabOThl, B COOJIOJCHHH TMPABUJI TEXHUKH
0e30macHOCTH Mpu padoTe ¢ BEIIeCTBAaMU U 000PYJOBAHUEM, KOTOPBIC yUalUCs
YaCTUYHO MOKET MCIIPABHUTH 110 TPEOOBAHHUIO YUUTEIIS;

e paboTa BBHIMOJHEHA YACTUYHO, Y YYAIIETrocs MIOXO0 PA3BHTHI IKCIEPUMEHTAIbHBIE
YMEHHS.

Ouenka yMeHNH peliaTh pacyeTHbIE 3a1a4M
OTMeTKa «5»:

e B JIOTHUYECKOM pAacCCyXKICHHM U pEIIEeHHH HeT OIMOOK, 3aJadya perieHa
palroHaIbHBIM CIIOCOO0M;
® CHCTEMaTHYECKOE MPABHIHLHOE PEIICHUE PACUETHBIX 3a/1a4;
OTmeTka «4»:

® B JIOTHUECKOM PACCYXJICHHUU U PEIICHHs] HET CYIIECTBEHHBIX OIIMOOK, HO 3a/adya
pelieHa HepalMoHAJIBHBIM  CHOCOOOM, WM JOMyIIeHO He Oojee JBYX
HECYIIIECTBEHHBIX OMMOOK.
OT1merka «3»:

® B JIOTHYECKOM pACCYXJCHUHU HET CYIIECTBEHHBIX OIIMOOK, HO JOMyIIeHa
CYIIIECTBEHHAs OIIMOKa B MAaTEMaTHYECKUX pacueTax.
OTMeTKa «2»:

® UMECTCA CYLICCTBCHHEIC OIIMOKH B JIOTHYECKOM pacCyKACHUN U B PCIICHUU. U
OTCYTCTBUC OTBCTA HA 3aJaHUC.

OueHka NMCbMEHHbIX KOHTPOJIbHBIX PadoT



OTMeTKa «5»:

® OTBET MOJHBIM U PABUIbHBIN,
® CHCTEMaTHYECKOE IPAaBUJIbHOE PEIlIEHNE KOHTPOJIbHBIX PaloT.
OtMmeTtka «4»:

° OTBECT HeHOHHBIﬁ NN IIOHYH_ICHO HC 60.]166 I[BYX HGCYH_ICCTBCHHBIX OH_II/I6OK.
OTMeTKa «3»:

e paboTa BBHINIOJHEHA HE MEHEE YeM HAaIlOJIOBHHY, JOMYIIEHA OJHA CYIIECTBEHHAs
OIIMOKa U MPU ITOM JIBE-TPH HECYIIIECTBEHHBIC.
OTMeTKa «2»:

e paboTa BBIOJHCHA MECHBIIE YEM HAIOJOBHHY WM COJEPKHUT HECKOJIBKO
CYIIECTBEHHBIX OIUOOK.
e paboTa HE BBHIMOJIHEHA.

OuneHka TecTOBBIX padoT

[Tpu oLleHUBaHUM TECTOB UCIIOIB3YETCS CIESAYIOIIAs IIKaja
«5»-90-100 %:;

«4» - 70 -89 %:

«3» -50 —-69 %;

@2»-0-49%



TemaTn4eckoe IJIAHUPOBAHHE C YUECTOM paﬁoqeﬁ nporpaMMmbl BOCIIMTAHUA.

Tematnyeckoe muranupoBanue 1Mo xumum i 10-11  kmaccoB cocraBiieHO ¢ ydeToMm paboueit
MpOrpaMMbl  BOCIIMTAHUSA. BoOCHUTATENBHBIA MMOTCHIMAT JTaHHOTO Y4eOHOTO MpeamMera
o0ecrieynBaeT peaynu3aiio CIeAYIONINX [EIeBBIX NPUOPUTETOB BOCIHMTAHHS O0YYaroIIerocs

000

" .YCTaHOBJIeHI/Ie I[OBepI/ITeJH)HI)IX OTHOIHGHI/Iﬁ MC)KIIy yLII/ITeJIeM " €ro y‘{eHI/IKaMI/I,
CIOCOOCTBYIOLIMX [TO3UTUBHOMY BOCIPUSATHIO YYAIIUMKCS TPEOOBAaHUM U MPOCHO yUUTENs,
IIPUBJICYEHHUIO X BHUMaHUS K 00CyKJaeMOi Ha ypoKe HH(pOpMalMK, aKTUBU3ALUU UX
MM03HAaBATEIBLHOU AEITEIbHOCTH.

* .IPUBJICYECHUE BHUMAHHMS IIKOJIbHHUKOB K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha YpPOKax
SIBIICHUH, OpraHu3anus X paboThI ¢ TIOJy4aeMOl Ha YPOKE COITMAIBHO 3HAYUMOUN HH(OpMAITHEH
- UTHUIIMMPOBAHKE €€ 00CYXKICHUS, BEICKa3bIBAaHUS YUAITUMHUCS CBOETO MHEHUS IO €€ IMTOBOTY,
BBIPA0OTKH CBOETO K HEll OTHOIICHUS

*"IICII0JIb30BaHNE BOCIUTATEIbHBIX BO3MOKHOCTEN CO/Iep KaHUs yueOHOro MpeIMeTa yepes
JIEMOHCTPAIIHNIO JETSIM IPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TIOBEICHHU S, TIPOSIBIICHUS
YeNOBEKOII00Us U JOOPOCEPCUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB VISl UTECHUS,
3a/1a4 JUIs pelIeHust, MpoOJIeMHBIX CUTYyallui A 00CYKIeHUS B Kiacce;

"PUMEHEHHE Ha YpPOKE WHTEPAKTUBHBIX (QOpM pabOThl ydYaluxcs: HWHTEUIEKTYAIbHBIX UID,
CTUMYJINPYIOIIMX [TO3HABATEIbHY0 MOTHUBALIMIO IIKOJbHUKOB; TUJAKTUYECKOTO TEATPA, 1€ IMOJIYyYEHHBIE
Ha ypOKe 3HAaHHSA OOBITPHIBAIOTCA B TEATPANbHBIX IMOCTAHOBKAX; AMCKYCCHH, KOTOpPbIE JAIOT YJaIUMCs
BO3MOXXHOCTb ITPHOOPECTH OMBIT BEJICHUSI KOHCTPYKTHBHOTO JTUAJIOTa; TPYIIIOBON PabOThI MK pabOoThI B

mapax, KOTOpbIe ydaT IIKOJIBHUKOB KOMaHIHOM paboTe U B3aUMOJICHCTBHIO C IPYTUMH JIETbMU;
= _BKJIIOUEHHE B YpPOK cojepkaHus U (opMm paboThl, crocoOCTBYHOUMX (HOPMUPOBAHUIO
CO3HATEJIBHOT'0 3aKOHOIIOCIYIIHOTO IPaykJaHNHA, OCO3HAIOIIETO IEHHOCTh CEMBH, JKU3HU U T.II



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Ne ni/m Konrpoabnbsie IIpakrHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
IT i .T
11 cpocsw oprammceins cosumeni 3 b orer
' P P s IIOK https://myschool.edu.ru/
A. M. bytneposa
Hroro o pasneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenpHbIC YTIIEBOAOPOABI — AJTKAHBI 2 bubmiorexa
' ped 4 HOPOA IHOK https://myschool.edu.ru/
59 HenpenenbHble yrieBoaOpOIbl: aJKEHBI, 6 1 bubnmnoreka
' AJIKaJUEHb], aJIKUHE IIOK https://myschool.edu.ru/
2.3 ApoMaTHYECKUE YTIIIE€BOI0POIbI 2 bubamorexa
' P . HOPOL IHOK https://myschool.edu.ru/
[IpupoiHBIE HICTOYHUKH YIIJIEBOIOPOJIOB bubnmnoreka
24 3 1
U UX IepepadboTKa LIOK https://myschool.edu.ru/
Hroro 1o pasuery 13
Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coenHeHust
bubnuoteka
3.1 C . ®eHO 3
FHPTRL. ToeHOI IHOK https://myschool.edu.ru/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bubnmnoreka
' CrnoxHble 3(upbl LIOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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Bubanoreka

3.3 % 3
HICBOAM IIOK https://myschool.edu.ru/
Hroro mo pazneny 13
Pa311e.11 4, A30Tc0uep>1camne OpPraHn4eCKuc COCINHCHU A
bubnuoreka
4.1 A LA .B 3
MIHBL AMIHOKHCIOTHL. SO IIOK https://myschool.edu.ru/
Wroro no pasaeny 3
Paspnen S. BeicokomoJieKyIsipHbIE COeAUHEHHUSA
bubnuoreka
5.1 IT .K .B 2
HACTMACERL. RAYHYyIH. BOToKHa HOK https://myschool.edu.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 bubnnorexa

I[TPOTPAMME

IHOK https://myschool.edu.ru/



https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (L (POBbLIE)

Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenune atomoB. [lepuoanueckuit
11 3aKkoH U lleproauyeckas cucrema 3 bubnmnoreka
' XUMHYECKHX 31eMeHTOoB 1. . IHOK https://myschool.edu.ru/
Menneneesa
12 Crtpoenue BeniectBa. MHOrooopasue 4 bubnmnoreka
' BEIICCTB IHOK https://myschool.edu.ru/
bubnmoreka
1.3 X 6 1 1
HMHFICCIHE peaikiini IIOK https://myschool.edu.ru/
Hroro no paszneny 13
Pa3nen 2. Heopranuueckasi XuMust
bubnmnoreka
2.1 M 6 1
CTaLIbl IHOK https://myschool.edu.ru/
bubnuortexa
2.2 H 9 1 1
CMETAILIH IHOK https://myschool.edu.ru/
53 CBs3b HEOPraHUYECKUX U OPraHUYECKUX 9 bubnuoteka
' BEIIECTB IHOK https://myschool.edu.ru/
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
b
3.1 XuMus ¥ 5KU3Hb 4 nommoTexa

IIOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbusbie IIpakTunueckue
n/n Bcero u3yyeHus:  oOpasoBaTesbHbIE pecypchl
padoTshI padoThI
N o

. "pe;[MeT OpPraHUYECKOM XUMUH, , Euorexa
©C BOSHUKHOBCHE, PAsBITHE 1 05.09.2023  IIOK https://myschool.edu.ru/
3HauYEHUe

, Teopus CTpf)i{I/I;I/I OEI‘aHI/I‘IeCKI/IX" . Enbmiorexa
COSHMHEHIM A M. DYLIepoBa, e 11.09.2023  IIOK https://myschool.edu.ru/
OCHOBHBIE 10JIOKEHHUS
[IpencraieHue o Ki1accupuKauu
OpPraHMYECKUX BEILECTB.

3 Homenxknarypa 1 bubnmnoreka
(cucremaruyeckas) u 18.09.2023  LIOK https://myschool.edu.ru/
TPUBUAJIbHBIE HA3BAaHUS
OpraHMYECKUX BEIIECTB

4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1 bubnuotexa
TOMOJIOTUYECKUH PSIJT 25.09.2023  IIOK https://myschool.edu.ru/

5 MeraH 1 3TaH — IpOCTEUIIne 1 bubnuotexa
MPEICTABUTENN ATKAHOB 02.10.2023  LIOK https://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOEHHUE, 1 bubnuoreka
CBOMCTBa 09.10.2023 IIOK https://myschool.edu.ru/

, 3TI/IJ‘ICHUI/I IIPOIUIIEH — . En6imoTexa
HPOCTEHIINE TpeACTaRTeH 16.10.2023  I[IOK https://myschool.edu.ru/
AJIKEHOB

8 [IpaxkTuueckas padora Ne 1. 1 1 bubnuotexa



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

«[Tony4enue FTUICHA U U3yYCHUEC 23.10.2023  [OK https://myschool.edu.ru/
€ro CBOMCTB»
Ankanuensl. byraguen-1,3 u
9 metunoyraguen-1,3. [lomyuenue bubnuotexa
CHHTETUYECKOTO KaydyKa U 06.11.2023  [IOK https://myschool.edu.ru/
pe3uHBI
AJKHMHBI: COCTaB 1 0COOEHHOCTH
10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. bubnmoreka
AleTuiieH — IpoCTeUmi 13.11.2023  LIOK https://myschool.edu.ru/
NPECTaBUTENb AIKHHOB
1 Beruncnenus no ypaBHEHUIO bubmmorexa
XUMHUYECKON PEeaKIHH 20.11.2023 IIOK https://myschool.edu.ru/
12 ApeHbl: OEH30J1 U TOITYOJI. bubnmmorexa
TOKCHYHOCTH apeHOB 27.11.2023  IIOK https://myschool.edu.ru/
I'eneTndeckas cBs3b
13 YTIIEBOIOPOOB, TPHHATICIKAIIIHX bubmioreia
04.12.2023  TIOK https://myschool.edu.ru/
K Pa3IMYHBIM KJlaccaM
[IpupoHbIE HCTOYHUKH
14 YTJIEBOJOPOAOB: IPUPOAHBIN I'a3 U bubnmnoreka
NOMYTHBIC HEPTSHBIC ra3bl, HEPThH 11.12.2023  LOK https://myschool.edu.ru/
U TIPOAYKTHI €€ mepepaboTKu
[IpupoHbIE HCTOYHUKH
15 YTJIEBOAOPOAOB: IPUPOIHBIHA ra3 u bubmmorexa
MOy THBIC HEPTSHBIC Ta3bl, HEPThH 18.12.2023  [IOK https://myschool.edu.ru/
U TIPOAYKTHI €€ mepepaboTKu
16 KonTtponbHast pabota no pazaeny bubnuorexa
«YTJIeBOJOPOIBI» 25.12.2023 LIOK https://myschool.edu.ru/
17 IIpenenbHBIE OTHOATOMHBIE bubnuoreka



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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CIIMPTBI: METAHOJ U 3TAHOIL. 15.01.2024  LIOK https://myschool.edu.ru/
Bonopoanas cBs3b
18 MHOroaroMHbIE CIIUPTHI: bubnuotexa
STUJICHTJIMKOJIb M TIIHLEPUH 22.01.2024  1OK https://myschool.edu.ru/
o :
19 fumccxne nxmaccxe biGmmorera
. 29.01.2024 1IOK https://myschool.edu.ru/
CBOMCTBA, TPUMEHEHUE
20 Anpaeruapl: GopManbaeru u bubnuoreka
areTanbaerua. AueTos 05.02.2024 1IOK https://myschool.edu.ru/
OnHOOCHOBHBIE NpPEEIbHbIE
21 KapOOHOBBIE KHUCIIOTHI: bubamorexa
' 12.02.2024 110K https://myschool.edu.ru/
MypaBbHUHAS U YKCYCHAasI
I1 6ota Ne 2.
2 Croiiersa pactsopa yxeyonoi bitGnorera
BOICTB TB HOI
P pa yKey 19.02.2024 110K https://myschool.edu.ru/
KHCIIOTBI»
CreapuHOBas U OJIEUHOBAS
23 KHUCJIOTBI, KaK MpeICTaBUTEIU bubmiorexa
’ P 26.02.2024  IIOK https://myschool.edu.ru/
BBICIIINX KapOOHOBBIX KHCIOT
Mpb11a Kak COJIM BBICIIIAX
24 KapOOHOBBIX KHCIIOT, UX MOFOIIIEE bubmiorexa
13 ’ - 04.03.2024 1IOK https://myschool.edu.ru/
JIeHCTBHE
CrnosxHble 3(Upsl Kak
o5 MIPOU3BOIHBIE KAPOOHOBBIX bubnuoreka
KUCTOT. [ Maponu3 CIOKHBIX 11.03.2024  1IOK https://myschool.edu.ru/
3pHpoB
26 JKupsl: THapOIN3, IPUMEHEHHE, bubnuoteka
OMoSIOrHYeCcKast PoJib KHUPOB 18.03.2024  IIOK https://myschool.edu.ru/
27 YTeBoAbl: COCTaB, bubnnoreka



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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kinaccupukanus. Baxueitnme 01.04.2024  1IOK https://myschool.edu.ru/
MPEJICTAaBUTEIIN: TIFOKO03a,
bpykTo3a, caxaposa
28 Kpaxman u nemnoinosa kak 1 bubnuotexa
HPUPOTHBIE TOTUMEPHI 08.04.2024  IIOK https://myschool.edu.ru/
KonTponbHas padoTa 1o pasjaen
29 «Knciopoz[cozll)epmamne P 1 bubmotexa
15.04.2024 110K https://myschool.edu.ru/
OpPTaHUYECKUEC COCTUHEHUS
30 AMWHBI: METHJIAMUH W aHWJINH 1 bubmiorexa
22.04.2024  IIOK https://myschool.edu.ru/
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
31 OpPTaHWYECKHUE COCTUHEHUS, X 1 bubnmoreka
OMOJIOTHYECKOE 3HAYCHHE. 29.04.2024  IIOK https://myschool.edu.ru/
IlenTuasl
benku xak npupoaHbie
32 BLICOKOMOJIeinJ)IHJII)HI)Ie 1 bubmorexa
06.05.2024 1IOK https://myschool.edu.ru/
COCTUHEHUS
OCHOBHBIE TIOHATHS XUMHH
33 BBICOKOMOJICKYIISIPHBIX 1 bubmioreia
. 13.05.2024  IIOK https://myschool.edu.ru/
COCTUHEHUI
OcHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX 1 bubnuoreka
coenunenuii. [TmacTMaccsl, 20.05.2024 IIOK https://myschool.edu.ru/
Kay9IyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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11 KJIACC

Ne
n/
n

KoanuecTBo 4acoB

Tema ypoka Bcer KoHTpoJibHBI
0 e padoThl

IIpakTHYecKku
e padoThl

Jlara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

XHUMHUYECKUH IIEMEHT.
ATOM. DIIEeKTpOHHAs 1
KOH(UTypanus aTOMOB

[lepnonnueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHNYCCKUX OJICMCHTOB
J. . Menneneena, ux
CBSI3b C COBPEMEHHOMN
TEOpUEH CTPOEHHUSI aTOMOB

05.09.202
3

12.09.202
3

Bubnnoreka
ITOK https://myschool.edu.ru/

bubnuoreka
IHOK https://myschool.edu.ru/

3aKOHOMEPHOCTH

W3MEHCHHS CBOMCTB

XHUMUYECKHX DJIEMECHTOB U

UX COCIMHEHHIH 11O

TpyIIaM U ePUOIaM.

3HayeHne 1
MEePUOIUYECKOTrO 3aKOHA U
CHCTEMBI XUMUUYECKHX
snemeHToB JI.1.
MeHieneeBa B pa3BUTHH
HayKH

CrpoeHnue BemecTna.
XuMuueckas CBSI3b, €&
BHUIbI; MEXaHU3MBbI
o0pazoBaHUs

19.09.202
3

26.09.202
3

bubnunoreka
IIOK https://myschool.edu.ru/

bubnunoreka
IHOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KOBAJICHTHOMU CBSA3H.
Bonopoanas cBs3b

BaneHTHOCTD.
DIEKTPOOTPULIATETEHOCTh
. CTeneHb OKHMCIICHHS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHUS

03.10.202
3

Bubnnoreka
ITOK https://myschool.edu.ru/

[TonsATHE O AUCTIEPCHBIX
cucreMax. Mctunneie u
KOJUIOMJIHBIE PaCTBOPBI.
MaccoBast 1011 BeleCTBa
B PacTBOpE

10.10.202
3

bubnnoreka
IHOK https://myschool.edu.ru/

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COEJIMHEHUH.
I'enetnueckas cBsi3b
HEOPraHUYECKHUX
BEIIECTB, Pa3TUIHBIX
KJIacCOB

Knaccudukanus
XUMHUYECKHUX PEaKIINii B
HEOPTraHUYECKOU U
OPraHNYEeCKON XUMHH.
3aK0oH COXpaHEHUsI MaCChl
BEIIIECTB; 3aKOH
COXpaHEHUS U

17.10.202
3

24.10.202
3

bubnuoreka
IIOK https://myschool.edu.ru/

bubmmoreka
IMOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MIPEBPALLECHUS YHEPTUU
[P XUMHYECKUX
peakuuax

CxopocTb peaku.
OO0paTtuMble peakiuu.
XUMHUYECKOE PABHOBECHE

07.11.202
3

Bubnnoreka
ITOK https://myschool.edu.ru/

10

11

[TpakTrueckas padora No
1. «BnusiHue pa3inuuHbIX
(haKkTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

DJIEKTPOIUTHYECKAS
nucconanus. [Tonsitue o
BOJIOPOJTHOM TOKa3aree
(pH) pactBopa. Peakiiuu
MOHHOTO OOMeHa.
I'maponus oprannyeckux
U HEOPTaHUYECKHX
BEIIIECTB

14.11.202
3

21.11.202
3

bubnuoreka
OK https://myschool.edu.ru/

bubnuoreka
OK https://myschool.edu.ru/

12

OKHCIUTEIIBHO-
BOCCTaHOBUTEJIbHbBIE
peakuu. [lonstue 06
AIEKTPOJIM3E PACILIaBOB U
pacTBOPOB coyeit

28.11.202
3

bubmnoreka
IIOK https://myschool.edu.ru/

13

KonTponbhas pabota no
pazneny «TeopeTnyeckue
OCHOBBI XUMHHN»

05.12.202
3

bubmmoreka
IMOK https://myschool.edu.ru/

14

MerTanbl, UX MOJI0KESHUE
B [lepuonnueckon
CHCTEME XMMHUYECKUX

12.12.202
3

bubmmoreka
IHOK https://myschool.edu.ru/



https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/

anemenTtoB [l. U.
Meupeneesa u
OCOOEHHOCTH CTPOCHUS
aromoB. OO01Iue
(bu3HYEeCKre CBONCTBA

METaJIJIOB
CruiaBel METAILIOB. Enbmiorexa
15 2 i 19.12.202
HeKTpoxmequKHH pAA IHOK https://myschool.edu.ru/
HaIpsHKEHUH METaJIOB 3
XuMHUYECKUE CBONCTRA
BKHEUIITNX METAJIJIOB 56
noIMoTeKa
16 i i i 26.12.202
(HanHuH > i, KajHJHHH’ IIOK https://myschool.edu.ru/
MarHui, aJIlOMUHUN) U X 3
COCIMHEHUN
XuMHUYECKHE CBONCTBA Enbmiorexa
HOINOTEK
17 ) 09.01.202
xpoma Meﬂfl R IIOK https://myschool.edu.ru/
COCTMHEHU I 4
XuMHYECKHe CBONCTBA Enbmiorexa
HOINOTEK
18 16.01.202
IIMHKA, >1<enue3a U HX LIOK https://myschool.edu.ru/
COCTUHCHUI 4
[TpakTuueckast pabota No
2. "Pemenue En6mnorexa
HOINOTEK
19 23.01.202
OKCTIEPUMEHTATILHAIX IIOK https://myschool.edu.ru/
3a7a4 1Mo TemMe 4
«Metamib»"
Hewmerannel, ux
TOJIO)KEHHUE B bubmmoreka
20 30.01.202
[eproanveckoii cucreme 4 ITOK https://myschool.edu.ru/

XUMHUYCCKUX 3JICMCHTOB
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. . MenneneeBa u
OCOOEHHOCTH CTPOCHUS
aTOMOB

dusuyeckue cBOUCTBA
HEMETAJJIOB. AJIOTPONUS

bubnuoreka
21 06.02.202
HEMCTAILIOB (HA IPHMEPC IHOK https://myschool.edu.ru/
KHCJIOPO/JIa, CEPHI, 4
docdopa u yriaepona)
XUMHYEeCKHE CBOMCTBA Er6imorexa
HOJINOTEK
22 13.02.202
FaJIOTeHOB, f CPBLH X ITOK https://myschool.edu.ru/
COeTUHEHUN 4
XuMuyeckue CBOHCTBa Eumiorexa
HOJINOTEK
23 , 20.02.202
aora q)ocofbp ammx IHOK https://myschool.edu.ru/
COEeIUHEHUH 4
XUMHYeCKHE CBOMCTBA
24 JIepoaa, KpeEMHHS U UX 27.02.202 brbmmorexa
YIIepOa, vp R IHOK https://myschool.edu.ru/
COeTUHEHHH 4
IIpuMeHeHne BaKHEUIINX
25 HEMETAJIJIOB U X 05.03.202 brbmmorexa
. RS IOK https://myschool.edu.ru/
COeTUHEHHH 4
0O00011eHNEe U
cucTeMaTu3aIus 3HaHui
o Teme «Hemeramiey.
26 Brraucnenus mo 12.03.202 Bbubnnoreka
YPaBHEHHSIM XUMHUYECKHX 4 LTOK https://myschool.edu.ru/
peakuu u
TEPMOXUMHUYCCKHE
pacd€Thl
27 [IpakTuueckas pabora Ne bubnuoreka
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3. «Pemenue
AKCTICPUMECHTATBHBIX
3a7a4 10 TEME
"Hemeramnnr"»

19.03.202
4

ITOK https://myschool.edu.ru/

28

KonTtponsHas pabora o
TeMaMm «MeTajuibl» U
«Hemertamie)

02.04.202
4

Bubnnoreka
ITOK https://myschool.edu.ru/

29

Heoprannueckue u
OpraHUYECKHUE KUCIIOTBHI.
Heoprannueckue u
OpraHMYECKUE OCHOBAHUS

09.04.202
4

bubnuoreka
LIOK https://myschool.edu.ru/budmuorex
a IIOK https://myschool.edu.ru/

30

AmdoTtepHbie
HEOPTaHUYECKUE U
OpraHUYEeCKHE
COCJIMHCHMUSI.
I'enernmueckas cBI3b
HEOPraHUYECKHUX U
OpPraHUYECKUX BEIECTB

16.04.202
4

bubnuoreka
IHOK https://myschool.edu.ru/

31

Pois xumun B
obecrneueHn
AKOJIOTUYECKOM,
JHEPreTUYECKON U
MHIIEBOM 0€30IMaCHOCTH,
pPa3BUTHUU MEIUIIMHBI

23.04.202
4

bubmnoreka
IIOK https://myschool.edu.ru/

32

[Ipencrasnenust 06 o0OmuUx
HAaYYHBIX IIpUHOHIIaX
MPOMBIIIIICHHOTO
MOJTyYEHUS] BAKHEHIIINX
BEIIIECTB

07.05.202
4

Bbubnnoreka
IHOK https://myschool.edu.ru/
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YenoBek B MUpE BELIECTB bubnmnoreka
33 1 14.05.202
U MaTepuaioB 4 IIOK https://myschool.edu.ru/
XUMUS U 3J0POBbE bubnuotexa
4 1 21.05.202
3 YeJIoBeKa 4 05.20 IHOK https://myschool.edu.ru/
OBILIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://myschool.edu.ru/
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUI1 YYEHUKA

* Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., Teperun B.I., [Ipo3noB A.A., Jlyaun B.B.;
nox penakuueit Jlyauna B.B., O6mecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTBIO «J[PODA »;
Axuunonepnoe obmectBo «M3narensctBo «lIpocsemenne» 2021

* Xumus, 11 kimacc/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., Jlyaun B.B.; mox
penakmueii Jlynuna B.B., O01iecTBo ¢ orpaHMueHHOM OTBETCTBEHHOCTHIO «IPODAY;
AknmonepHoe obmectBo «M3natenbcTBo «IIpocsemenue» 2021

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. Xumus. [Inanupyemsie pe3ynbtaThl. Cuctema 3aganuii. 8—9 kiacchl: mocoOue Ass yuuTenen
obmeoOpasosar. yupexaeHuii / A. A. Kasepuna, P. I'. IBanosa, JI. FO. Ho6potun; nox. pex. I'.
C. Koganesoii, O. b. JlorunoBoii. — M.: IIpocsemenue. — 2013. — 128 c.

2. Xumus. Temarnaeckuit KoHTpoIib. 8—9 kiaccer / A. A. Kasepuna, I'. H. Mouanosa, M. T'.
Cuacruna. — M.: Haunonansnoe obpazoBanue, 2022. — 160 c. (PI'OC. Tematuueckuii
KOHTPOJIb).

3. Ho6potus /1. FO. Kontponupyrormiast pyHKIHS ITKOIBHOTO XUMUYECKOTO dKCTIEpUMEHTa //
Xwumus B mkoite. — 2017. — Ne 3.

4. Epeirun /1. I1., umkus E. A. Metoanka penieHus 3a/1a4 o XUMuu: yued. mocooue s
CTYJICHTOB TIeJl. ’H-TOB 1O OMoJI. U XuM. crietl. — M.: IIpocsemienue, 1989. — 176 c.

5. 3n0THuKOB D. I'. XuMu4eckuil S3KCIepUMEHT Kak crienupudeckuit Mmeron o0yuyenus // Ilepsoe
ceHTsa0ps. — 2007. — Ne 24,

6. Momyanosa I'. H., Caactuna M. I'. KoandecTBeHHbBIE OTHOLIEHUS B XUMHUH // XUMUS IS
mKoJIbHUKOB. — 2020. — Ne 4,

7. O0mas metoauka ooydenus xumuu B mkose / P. I'. UBanosa, H. A. I'opoauinosa, /1. O.
Hobpotun u np.; mox pea. P. I'. UBanoroii. — M.: JIpoda, 2008. — 319 c. (Poccuiickas akagemust
oOpa3oBanus — yuutento). A.A. Kasepuna, P.I". FIBanosa. ['n. HopmatuBHas 6a3a XuMH4eCKOTO
00pa3zoBaHus B CPEIHEH MIKOJIE.

8.Xumus. Penienrie 3agaHuii HOBBIILIEHHOTO U BEICOKOTO YPOBHSI CIOKHOCTH.

Kax monyunts Makcumanbhbiii 6amt Ha EI'D: yue6. mocobue / A. A. Kasepuna,

I'. H. Monuanosa, H. B. Ceupuznenkosa, C. B. CraxanoBa. — M.: Untennexr-LienTp,

2015. - 216 c.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

VYpox (POII) https://resh.edu.ru

VYpoxk (Hemopran) https://nsportal.ru

(AKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Mpesenranus (Mupoypoxk) https://infourok.ru
bubmuoreka IIOK https://m.edsoo.ru

[Mpe3enrarnus (3uanuo) https://znanio.ru

Pemry EI'D: https://ege.sdamgia.ru/

VYpoxk : https://urok.1sept.ru

VYpok, npesenranuu:https://multiurok.ru



