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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peanu3yronux OCHOBHbIE
oOpa3oBaTesibHble IPOrPaMMBbl, 1 OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M PA3BUTUS OOYUYAIOMIMXCSI CPEACTBAMH y4eOHOTO mpenMeTa «XUMHS»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIH KoHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHMUsI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, MOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH, PUCYIINX LEIOCTHON CUCTeME XMMUIECKOT0 00pa30BaHus. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peanuzyercs xumudeckoe oOpa3oBaHHEe OOyyalOMIMXCSl Ha YpPOBHE CpeaHero oOImiero
00pa3oBaHUs CPEICTBAMU YIEOHOTO MpeaMeTa « XUMUs», COAEePKaHUuE U IMOCTPOECHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 0 XUMHH C Y4E€TOM Crlenn(UKd HAyKd XUMHH, €€ 3HA4CHUs B
MO3HAHUU MPUPOBI U B MaTEpUANbHOM >KM3HM OOLIECTBa, a TakXke C y4ETOM OOIIMX Ienel U
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYKaroIeM MUpPE KaK O €MHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE TMOHMMAaHUSI BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MHpPA, OCO3HAHUS B3aWMOCBS3H
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUSI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIICHIIHOTO TPyAa W KHU3HH KaKIOTO
yeHa oOmiectBa. CoBpeMeHHass XHMHSI KaK HayKa CO3WIaTelbHas, KaKk Hayka BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aTbHBIX MPOoOJeM YCTOMUMBOIO pPa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPTeTUYECKOH, MUIIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmMMMM LENSIMH M TNPUHLIUIAMHU CpEIHEro ooiero odpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUMX OPUEHTHPOB, YCIEIIHOI'O BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011asi 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HAaHUH U3 001IeH XUMUH) U OpraHrnYecKoi Xxumun. opMUpOBaHKE JaHHOI CHCTEMBbI 3HAHUH MTPH
M3YYEHUHU IpeaMeTa 00ecredrBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOI000Opa3usl BEILIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOTrO MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMNA Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTABICHUM O CTPOCHHUU BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4yeHHbII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHHsS TEOPETUYECKUH MaTepual H
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEeHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKHMX U METOJO0JIOTUYECKUX IO3ULUM,
riy0Xke MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNH, a TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHsI K IPOLIECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIINBATh MHPOPMALUIO U MPUMEHATh €€ NIl MOMOJHEHUs] 3HaHUM, pellieHus
MHTEJJIEKTYaJIbHBIX M JKCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B 1enom conepxanue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHMMaHUsI QUIOCOPCKUX WICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMHU (PaKTaMH M TEOPETHUECKUMH MPEINOChUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B nunane pemenus 3a1a4 BOCIIMTaHMS, Pa3BUTHS M COLUAIN3ALUHN 00yUYarOIIUXCsl IPUHATHIE
IPOrpaMMOl MO XUMHHM TNOAXOABI K ONPENEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IpenMeTa
pelycMaTpuBaloT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX ACWCTBUN, HMeOIUX 0a30Boe
3HA4YEeHUE Ui pa3IM4YHbIX BUAOB JESITEIbHOCTH: PpEIICHUs MpoOieM, MOUCKa, aHajau3a u
0o0paboTkn uH(pOpPMALUK, HEOOXOOUMBIX M MPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPETHET0 0011Iero o0pa3oBaHusl, TP OMPEICICHUN COJIEPKATEIIBHON XapaKTePUCTUKA
nejael M3ydeHWs MpeJMeTa HamnpaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKOM IeATEILHOCTH YeJIOBEKa U KaK OJJHOT0 U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKOM TOYKHM 3PEHHUS] TaKOW IMOJXOJ K OMNpPEETCHHUIO IIeJIe U3ydeHUs
MpeIMETa SIBJISIETCS BIIOJIHE OIPABIAaHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUH KaK Ba)KHEHIIEH coCTaBIsIOLIEH
€CTECTBEHHO-HAYyYHOU KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHUMAHWE CYIIHOCTH JIOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBJICHUI, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUYECKOMN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeTIel U 3a7ad W3y4eHHUs MpeaMeTa B
mporpamMme 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIECH CTENeHN
OTaéTCs MPEANOUTEHUE TPAKTHUECKONH KOMIIOHEHTE CO/Iep KaHUsI O0y4eHUs, OpUESHTHPOBAHHOU
Ha TOJATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUHN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0aMH M YMEHUSMU aKTHBHOTO
MOJTYYCHUS 3HAHUM ¥ IPUMEHEHHUSI MX B PEATbHOM KU3HU JIJIsl PEIICHUS TPAKTUYECKUX 3a]1a4.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XHUMHS» JOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

ajanTanus o0yJaromuxcs K YCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, OPMUPOBAHKE
WHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX YXU3HECHHBIX CHUTYAIIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE I PA3TUYHBIX BHJIOB JACATEIHHOCTU: PEIICHUS MPOOIIeM,
MOWCKA, aHanmu3a W 00paboTKku WHGOPMAIMU, HEOOXOAUMBIX UIsi TPUOOpPETEHUs OTbITa
JEeSTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JJIg OLIEHKH C
MO3UIUI IKOJIIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHSHIS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE TTO3HABATEILHBIX MHTEPECOB, HHTEIJICKTYAIBHBIX U TBOPYECKHUX CIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMH, UCIOJIb30BaTh COBPEMEHHbBIE NH(OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIpHOU HH(OpPMALIUKU XUMHUYECKOTO
COJIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKIEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHUH TJI00ANbHBIX MPOOJIEM PALMOHAIBHOTIO MPHUPOAONOIb30BAHMUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00XO0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE i CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETECHUS
OTIbITA UCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUM ISl IPUHATHS TPaMOTHBIX PEIICHUHN B CUTYyalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO01iee yuCiIO YacoB, OTBEAEHHBIX U U3YUEHUS XUMUHU, HA 0a30BOM ypOBHE CPEIHETO
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B Hezemto).

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 17151 VYEHUKA

Xumus, 10 xnace/ IM'abpuensa O.C., W.I.Octpoymos, C.A.CiagkoB. AKITMOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBemenney
Xumus, 11 xnace/ I'abpuensu O.C., 1.I.Octpoymos, C.A.CnagkoB. AKIHMOHEpPHOE 0OIIECTBO

«M3maTenbCTBO ((HpOCBeH_IeHI/Ie))



COJEPKAHUE OBbYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moNOKeHUA. CTpyKTypHble (OPMYINIBI OpPraHUYecKUX BellecTB. ['omomorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o KaccupUKAIKA OPraHUIECKUX BenlecTB. HoMeHKIaTypa OpraHn4eckux
coeMHEHUH (crucTeMaTudeckas) ¥ TPUBHAIbHBIC HA3BAHUS BAKHEHIIINX MTPE/ICTaBUTENCH KIaccoB
OpraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaONIOJICHHEe U OMNHCAHHME JAEMOHCTPAllMOHHBIX OIMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alIKaHOB: (PU3NUECKHE U XMMUUYECKUE CBOMCTBA (peakIny 3aMEIICHUs U TOPEHHS),
HaXO0XJIEHNE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTEeHIIne
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpOBAHUS, TUAPATALlUU, OKUCIEHHS U TIOJMMEpH3allui ), TOJy4YeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psia. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUmMpo8anus), noayieHue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TU: TeperoHkKa, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuil), mmponu3. IIpogykTsl mepepaboTku HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ POJYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIEHHE INPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHHUE 3TUIIEHA U N3YUYEHUE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrue. BogopoiHele cBsI3U MEXKAy MOJIEKYJaMu cupToB. JleificTBre MeTaHoIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

®deHou1: cTpoeHUe MOJIEKYIIbl, (PU3NYECKHe U XMMUYecKHue cBOcTBa. TOKCMUHOCTD (peHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHBIC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOoIdydeHue M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. [Ipumenenne xupoB. buonorundeckas poiib KUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmajia U LEUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CHHUPTOB (OKHCIeHHE 3TaHoja okcujaoMm menu(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJIHBIX BEIECTB WJIM MPOAYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHuyecKre coeqMHeHUs. PU3NUEcKne U XUMUYECKNe
CBOICTBAa aMHUHOKHMCIOT (Ha IpuMepe MNMIMHA). buojormueckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benku kak mpupoJHBIE BBICOKOMOJEKYISIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB NpU HAarpeBaHWM, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI — OJMMEPU3ALs U MTOJIMKOHEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanuzanus MexnpeIMeTHBIX CBA3€H NMpU M3y4eHMM opranumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IMOHATHS: SIBJIEHUE, HAay4yHbIH (akT, TUIoTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELECTBa, (PU3MUecKue BeIMYMHbI U €IUHULIBI UX
U3MEpEHMUSI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U Nepuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJISIpHAsl U TIOJISIpHAs, MOHHAs, MeTaJTndeckas). MexaHu3Mbl 0Opa30BaHUs KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUuliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomenknaTypa HeopraHuueckux BelecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponauTnueckas aucconuanus. CunbHble u crnadbie 31eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTpeieJIEHUEe CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKOH paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATHUS «MACcCCOBAasi 10JI BEIIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yraepoaa).

XVUMUYECKHUE CBOWCTBA BAKHEHIINX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, ¢ocdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenne meramios B llepuoguyeckoil cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XVUMUYECKHE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblHWid, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mue cmocoOs! moydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEPUMEHTAIbHbIE METOJbl H3y4YEHHUs BEHIECTB U MX NPEBPALICHUM: H3yUEHUE
KOJUTeKIUU «MeTaJlTbl U CIUTaBbl», 00pa3lioB HEMETAUIOB, PEIICHIE SKCIIEPIMEHTATBHBIX 3a/1a4,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUAPOKCUAA AIIOMHUHHMS C PACTBOPAMM KHCJIOT M IIEJIOYEH, KAYECTBEHHBIC PEAKIIMM Ha KATHOHBI
METAJIJIOB).

Pacuérnble 3anaum.

PacuéTsl Maccel BemecTBa Wiy 00bEMa ra3oB 110 H3BECTHOMY KOJIMUYECTBY BELLIECTBA, MACCE
WK 00bEMY OZJHOTO U3 YYACTBYIOIIUX B pEaKUH BEILECTB, pac4€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOJYKTOB PEAKLIMH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMun B o0Gecrie4eHnu IKOJIOTMUECKOM, SHEPreTHYeCKOl 1 MUILEBOM 0e301acHOCTH,
pa3BUTUU MeIULUHEL [IoHATHE O HAyYHBIX METOAAX NIO3HAHMS BEIECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBienus 06 OOMIMX HAYYHBIX TPUHIUIIAX TPOMBIIIIIEHHOTO TTOTY4YEeHHUS BAKHEHIIINX
BELIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl Il SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4eCKUE U MUHEpPAJIbHbIE y100OpEHHUS.

XuMHs U 3[I0pOBbE 4YEJIOBEKa: MpaBUja HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
paBuiIa 6€30MacHOr0 MCIIOJIb30BAaHMSI ITPENapaToB ObITOBOM XMMUM B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 Kiacce OCyIIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U NOHSTHUMH, ABISAIOUIMXCA CUCTEMHBIMU JJIS OTIAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIOJEHHE, OSKCIIEPUMEHT, MOJECINPOBAHUE,
U3MEpEHUE, SBIICHUE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BEILECTBA, PU3NYECKUE BEJIUYUHBI U €AMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: knerka, OpraHu3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

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

TexHonorus: XuMu4ueckasi IpOMBIIIIIEHHOCTh, METAJTYPIHsl, IPOU3BOJICTBO CTPOUTENBHBIX

MaTcepHrajioB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MMUIICBasa MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraiosB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
IpoTrpaMM CpPEAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTypEe JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHsI» Ha YPOBHE CPETHETO 00I1ero 00pa3oBaHusl BbIIEICHBI
CJIEIyIOIINE COCTABIISAIOILNE:

OCO3HaHHE OO0YYAIOIIMMUCS POCCUHCKON TPa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH AESITENHbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIaHBI.

JIMYHOCTHBIE PE3YIIbTAaTHl OCBOCHHS MPEeIMETa « X UMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIIUTATEIHHOMN JEATEIEHOCTH B COOTBETCTBUU C TYMAaHUCTHUECKHUMH, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TIpa)<IaHCKOTo OOIEeCTBa,
OPUHATBIME B OOIECTBE HOpMaMH M IMpPaBUJIAMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBIICHHSI IMYHOCTH OOYJaOIIHXCSI.

JIMgyHOCTHBIE PEe3ybTAaThl OCBOCHUS INpenMeTa «XUMUS» OTPakaroT cPOpMHPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUUECKON IEATEIBHOCTH 00YUYaIOIIUXCSI TIO pealli3aliy MPUHSATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:knaHCKOro BOCIIMTAHMS

OCO3HAHMSI O0YYAIOIUMICS CBOMX KOHCTHUTYIIHOHHBIX TPaB U OOSI3aHHOCTEH, YBaKCHHUS K
3aKOHY W MPaBOMOPSIKY;

MPEJICTABICHUS] O COIMMAIBHBIX HOpPMax M MPaBHIIaX MEXKIMYHOCTHBIX OTHOIICHHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATEIFHOCTH MPH CO3JAHUH YIEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBIMOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
NIPY aHAJTN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TETLHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMUH;

YBa)XEHUsI K MPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pPe3yJbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSTHHOTO TPYAA YYE€HBIX U IPAKTHKOB;



MHTEpeCa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAJINA3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SIBIICHUSIMU, U TPUHUMATH
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUMA 3TUX MIOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHus MpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BelIeCTBaMH B OBITY, NMOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIBbHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTataM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTIbHOM TpaeKTOpuK oOpa3oBaHusi, Oyayiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTHYECKHU 1EJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpeIbl;

OCO3HAHUS HEOOXOJAMMOCTH MCITOIB30BAHUS JOCTIKCHUA XUMHUU JJIS PEIICHHS] BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPYKaolled MpUpOIHOM cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUSATHBIC KOJOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYHsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTHMYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BAXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIIHOro TPy/la U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaKIOro YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHOH TIPAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTHM METOJOB IO3HAHHA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATEIbCKON JESTENIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMUHBIX cepax npodeccnoHabHOM JesTeIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS Yy4ueOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 (1)0pMI/IpOBaHI/I$I MHPOBO33PCHUA 06yqafonmxcs{ MCKIUCHUIITIMHAPHBIC
(MeXTmpeaIMeTHbIE) OOIeHaAYYHbIE TTOHATHS, OTPAXKAOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, UCCIICIOBAHUE, HAOIOICHNEe, H3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh  OOYyYaroImMXCS  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUIIIUHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOU U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IeﬁCTBHﬂMI/I.

OB.Hal]eHI/le YHUBEPCAJIbHBIMHA y‘lCﬁHbIMl/l NMOo3HaABaTCJIbHBIMU I[EﬁCTBP[SIMP[:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aAKTyallM3MpPOBATH MpOOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIPENeNIATh IENN JeATEeILHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKEHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIS1 OOBSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, € TyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, IPE0OPA30BBIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOLIEHHS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HpPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELIeHHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH(POPMAITUIO PA3TUIHBIX BUAOB U (HOPM NIPEACTABICHNUS, KPHTUIECKH OI[CHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, He0OOXOAUMOM IS BBITOJIHEHHSI YUeOHBIX 337a4 ONpeeEHHOTO THIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBe CpeAcTBa Mpu padoTe € XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C Ipe3eHTAIMeil pe3yIbTaToB MO3HABATENBHON AESITENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa U (OPMYIHUPOBATh BBIBOJBI MO pe3yJibTaTaM IPOBEIEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
omnpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOIIb CBOEH JESTEIbHOCTH Ha OCHOBE CAaMOaHaJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN O XUMHUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJIET,
GyHKIMOHATbHAS TPYIINa, paauKail, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOA U a30TCOAEPIKALINE COECAUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHUPOBO33PEHUECKHUE 3HAHMS, JISKAIINE B OCHOBE IMOHUMaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBICHHM, (DAKTOJIOTHUECKHE CBEJICHUSI O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUN BBISBIIATH XapaKTEPHBIC MPU3HAKK TOHSATHN, YCTaHABINBATH
WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUA MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MIPEBPALLEHUI OPTaHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAMEHHON) (GOPMYIT OPTaHUYECKHX BEIIECTB
Y YpaBHEHUW XMMHUYECKUX PEaKIUd, U3rOTaBIUBATh MOJEIIH MOJEKYJ OPraHUYECKUX BEIIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAICHKHOCTh H3yYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus MO cuctemarmueckoil HomeHknatype (IUPAC), a takxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHHs OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUIJICH, MPOIMMIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMaibAerHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeniecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, YTHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJeru, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIY HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIMX XMMUYECKHUX DPEAKLHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WIIK IPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHUSI, MCHOJb3yeMbIX B XWMHUHM TNpPU HM3YYEHUHM BEUIECTB U XHUMHUYECKUX SIBJICHUH
(HaOmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XMUMHYECKUN HKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYYEHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKIINU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB ITPHU HarpeBaHHH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C MMPABWJIAMU TEXHUKHU 0€30MTaCHOCTH IIPH 00paIieHun
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBAaHHMEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(pOpMAIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBbHOCTHM B ILEISAX COXPAaHEHHsS CBOETO 3/I0POBbS U
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BeLIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHate Ha
IpUMeEpax CIocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEAHOTO BO3JCHCTBHS HA OPraHU3M
4eJI0BEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIIMXCS: YMEHHUE UCTIOB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH MTPEJICTABICHUN: O XUMHUUECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
NPAaKTUYECKUX 3a]a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON cpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUHUid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTUYECKAS JUCCOLMAUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
aucconuanuu, nepuoanueckuil 3akon /. . MenaeneeBa, 3aK0OH COXpaHEHHsI MAccChl BELIECTB,
3aKOH COXPAaHEHHUs] U NPEBPALeHMs SHEPruM IpU XUMHUYECKHX PEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHME 3HAHUS, JIeXkKalllue B OCHOBE MOHUMAaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M 0e30MacHOM MCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHX BELIECTB B
OBITY M IPAKTUUYECKON AEATEIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHH, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHUPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHYECKYIO CHUMBOJMKY JUJIsl COCTaBJICHUS
dopMyn BEIIECTB MW YypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHblid Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HETrall€Has W3BECTb, IUTHEBAs COJA, NMHUPUT U
JpyTHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONpEAENATh BaJIECHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAIIIMYECKONW PEHIETKH KOHKPETHOIO
BEIIeCTBa (aTOMHas, MOJIEKYJSpHas, HOHHAas, METaJJIMuecKas), XapakTep Cpelasl B BOJIHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeTUHEHNH (TIPOCThIe BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IMPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHUY», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUs CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUUHU IO Pa3INYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS PEAKLUN pa3IMYHBIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABaThb OMNBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 00BSICHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKON pEaKIUU OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIYY€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0Jsl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B NPU XUMHYECKHX
peakuusax, Macchl BellecTBa WK 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MAaCChl BEUIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKIMu, peaklud MOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cyne(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
06e30macHOCTH TIPH OOpAIICHUH C BEIIECTBAMH M JJa0OpaTOPHBIM 000PYyI0BaHUEM, MPEICTABISATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
[I0JIy4aEMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeACcTBa MaCCOBOM KOMMYHUKALUU, IHTEpHET U IpYTuX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIlled MPUPOJIHON Cpelibl, 0OCO3HABATh ONACHOCTh BO3JICHCTBHS HA JKUBBIE OpraHU3MBbI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsE 00y4YarolUuXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbsSI: YMEHUE MPUMEHSThH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUISL CJICTIBIX U CIIA0OBUAIIUX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.
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[Ipenmer oprann4eckoi XumMuM, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE

https://lesson.edu.ru/less
on/a9f3d191-5ele-4e24-
ac02-
efb16fa49f6a?backUrl=%2
FO4%2F10

Teopus crpoenust opranndeckux coequaenuii A. M. byrieposa, €€ 0CHOBHbIE
MIOJIOKEHUS

[IpencraBnenue o kinaccupuKauy oprannyeckux emiects. Homenknatypa
(cucremaTHyecKasi) ¥ TPUBHAJIbHBIE HA3BaHUsI OPraHUYECKUX BEIIECTB

https://lesson.edu.ru/les
son/c935a58c-ab0e-
4c59-9dcf-
20517ae4b52e?backUrl=
%2F04%2F10

https://lesson.edu.ru/les
son/c935a58c-ab0e-
4¢59-9dcf-
20517ae4b52e?backUrl=
%2F04%2F10

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI s

https://lesson.edu.ru/les
son/c935a58c-ab0e-
4¢59-9dcf-
20517ae4b52e?backUrl=
%2F04%2F10
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Mertan u 3TaH — HpOCTCfII.HPIC IMpEACTAaBUTCIIU AJIKAHOB

https://lesson.edu.ru/04
/10

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

https://lesson.edu.ru/04
/10

OTUJIEH U IPOIUJIEH — IIPOCTEHIINE ITPEICTABUTENIN ATKEHOB

HpaKTI/I‘IeCKaﬂ pa60Ta Ne 1. ((HOJIY‘ICHI/IG OTUJICHA U U3YYCHHUC €TI0 CBOMCTBY»

Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. IlonyuyeHue CHHTETHYECKOTO
KaydyKa ¥ pe3UHBI

https://lesson.edu.ru/04
/10
https://lesson.edu.ru/04
/10
https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

10

AJIKMHBI: COCTaB U OCOOEHHOCTHU CTPOEHH S, TOMOJIOTHYECKUN P, AIIETHICH —
MPOCTEUIINN MPEICTABUTEIb ATTKUHOB

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

11

12

Brrunciaenus mo YpaBHCHHIO XUMHYECKOM pCaknuun

ApCHHZ OCH30II U TOJIYOIJI. ToOKCUYHOCTD ApCHOB

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10
https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
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70b5e8db71ae?backUrl=
%2F04%2F10

13

I'enernueckas cBI3b YTJICBOAOPOAOB, HPUHAMICKAIIUX K Pa3JIMYHbIM KJIaCCaM

https://lesson.edu.ru/04
/10

14

15

16

[IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB: IPUPOIHBIN ra3 U MOMyTHBIE He(TIHbIC
ras3sl, He(pTh ¥ MPOYKTHI €€ mepepaboTKu

[TpupoaHble HCTOYHUKH YTIIEBOAOPOAOB: IPUPOAHBIN a3 U NOMYTHBIE HEPTSHbIE
ras3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu

KonTponbhas pabota no paszueny «Yr1eBoJ0pOIbI»

https://lesson.edu.ru/04
/10
https://lesson.edu.ru/04
/10

17

18

Hpe,[[eJ'ILHHe OHOATOMHBIC CITUPTBI: MCTAHOJ U 3TAHOJI. BOI[OpOILHaH CBA3b

MHoroaroMHbBIE CIIMPTHBIL: 3TUJICHTIIMUKOJIb U TJIMLHECPHUH

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

19

®deHout: CTPOCHUE MOJIEKYJTBI, ((DU3NUECKUE U XUMUIECKHUE CBOMCTBA, TPUMEHECHHE

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

20

Anpaeruzpl: opMambACTU U alleTaIbIeTHI. AIIETOH

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
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70b5e8db71ae?backUrl=
%2F04%2F10

21

22

O,I[HOOCHOBHLIG MpEaACIbHBIC Kap6OHOBBI€ KHCJIOTBI: MypaBbUHAA U YKCYCHas

[IpakTuueckast pabota Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIIOTHI»

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

23

CTeapI/IHOBaSI M OJICMHOBAs KUCJIOTHI, KaK NPCACTAaBUTCIIN BBICIINX Kap6OHOBLIX
KHUCJIIOT

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

24

25

MBE11a KaK COJIM BBICHINX Kap60HOBBIX KHCJIOT, UX MOIOIICC JIelcTBHE

CrnoxHbIe 2(OUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIIOKHBIX
3¢upoB

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10
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26

27

Kupsl: ruaponus, npuMeHeHue, OMoIoTuyYecKas poJib KUPOB

YrneBoasl: cocTa, Kiaccuukanys. BaxHelmme npeacTaBUTeN : IIII0K03a,
dpyxTO3a, caxapo3a

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

28

29

KanMaJ'I H OCJUIK0JI03a KaK IIPUPOAHBIC ITOJIUMEPDLI

KOHTpOJ’IBHaSI pa60Ta o pasacity «KI/Icnopoz[coz[epxcamHe OpTraHHU4Y€CKUC
COCOUHCHUSA

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

30

31

AMWHBI: METHJIAMHUH U aHWJINH

AMUHOKHUCIOTH KaK aM(pOTEepHbIE OPraHUUYECKUE COSTUHEHUS, UX OMOIIOTHYECKOE
sHaueHwne. [lentuaer

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
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32 benku kak npupoaHbIe BBICOKOMOJIEKYJISIPHBIE COeIMHEHUS

33 OcHOBHbBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

https://lesson.edu.ru/les

son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

34 OCHOBHBIE MCTOAbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX COG,[[I/IHGHI/II‘/'I. HJ'IaCTMaCCLI,
Kay4yKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

https://lesson.edu.ru/les
son/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10



https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10

Ne
n/n

11 KJIACC

Tema ypoka

XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIHsi aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoguueckas cucteMa XMUMHYECKUX
anemenToB [l. 1. MenaeneeBa, UX CBA3b C COBPEMEHHOU TEOPUEHN
CTPOCHHUSA aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX AIIEMEHTOB U UX
COEIMHEHUH MO IpyIIaM U NepuoaM. 3HaueHHe NePUogUIECKOro
3aKOHA M CUCTEMbI XUMHUYECKUX AeMeHToB .M. Menzaeneesa B
pPa3BUTUHU HAYKHU

CTpOCHI/Ie BEIleCTBA. XUMHUUYECKas CBs3b, e€ BUbI; MCXaHU3MBI
O6p2130BaHI/I$I KOBaJICHTHOM CBS3H. BO)IOpOI[HaH CBA3b

BanentHocCTs. SHCKTpOOTpI/II_IaTeHBHOCTB. CrereHb OKUCIICHUS.
BemectBa MOJICKYJISIPHOT'O U HEMOJICKYIISIPHOT'O CTPOCHUA

IIonsatue o JUCIICPCHBIX CUCTCMAX. HcTtuHHBIE U KOJIOMIHBIE
PpacCTBOPHI. MaccoBas 015 BellIeCTBa B pacTBOpC

KJ'IE[CCI/I(I)I/IKB.I_[I/I}I U HOMCHKJIaTypa HCOPraHUYCCKUX COE€IUHEHMH.
I'enernueckas cBs3b HCOPraHNYCCKUX BCIICCTB, PA3JIMYHBIX KIIACCOB

KoanyecTBo 4acoB

Bcero

K/p

II/p

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesbHbIe pecypchl

https://lesson.edu.ru/lesson/20b1df2e-
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Knaccudukanust XaMUUECKHX peakinii B HEOPTaHUYECKOU U

https://lesson.edu.ru/lesson/20b1df2e-

8 OPraHMYeCKOM XUMHUH. 3aKOH COXPaHEHHUs MacChl BEIIECTB; 3aKOH 6ce4-435b-b6dc-
COXpAaHEHUS U MPEBPAIICHUS SHEPTUU NMPU XUMHUYECKUX PEAKIUAX 5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-
9 CxopocTtb peakuuu. OOpaTuMbIe peakiini. XUMHYECKOE PAaBHOBECHE 6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
10 [TpakTudeckas padora Ne 1. «BaussHue pa3nuvabix (pakTopoB Ha
CKOPOCTh XUMUYECKOUN PEaKIum
DJIeKTpoaUTHYECKast quccorranus. [IoHsITHe 0 BOIOPOIHOM https://lesson.edu.ru/lesson/20b1df2e-
11 nokazarene (PH) pactBopa. Peakiiu nonnoro oomena. I'maponus 6ce4-435b-bbdc-
OpPraHNYECKUX U HEOPraHUUYECKUX BELIECTB 5155d30a45fa?backUrl=%2F04%2F11
o - 5 https://lesson.edu.ru/lesson/20b1df2e-
CIIUTEIBHO-BOCCTAHOBUTE e pea .Io eo
12 KHCITUTEIIEHO-BOCCTAHOBUTEIBLHBIC P Kufm HATU 6cea-435b-bedc-
AJIEKTPOJIN3E PACILJIAaBOB U PACTBOPOB COJIECH
5155d30a45fa?backUrl=%2F04%2F11
13 KontponbHas padota no pazaeny «TeopeTudeckue OCHOBBI XUMUM
Mertambl, ux mojoxkenne B [lepuoaudaeckoii CUCTEME XMMUYECKHX https://lesson.edu.ru/lesson/20b1df2e-
14 anemeHnToB J[. 1. MenneneeBa u 0COOEHHOCTH CTPOEHHUS ATOMOB. 6ce4-435b-b6dc-
O6mue ¢puznyeckre CBOMCTBa METAIIOB 5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-
15 CnnaBbel METAIIIOB. DJIEKTPOXUMHUYECKUH PsIl HAIIPSYKEHUI METAIUIOB 6ce4-435b-bbdc-
5155d30a45fa?backUrl=%2F04%2F11
< . . . . https://lesson.edu.ru/lesson/20b1df2e-
16 I/IMI/ILI?CKI/IC CB(‘)JI/ICTBa Ba)I(Hf}I/IIHI/IX METAJIJIOB (I;IanI/II/I, KaJui, 6ced-435b-b6dc.
KaJbIUil, MATHUH, aTIOMUHUIN) U UX COSAMHEHUN
5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-
17 XUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX COEIUHEHUI 6ce4-435b-bbdc-

5155d30a45fa?backUrl=%2F04%2F11
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https://lesson.edu.ru/lesson/20b1df2e-

18 XnMHYecKre CBOMCTBA IUHKA, JKelle3a U X COeTUHEHHI 6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20bldf2e-

[TpakTrueckas padora Ne 2. "PemeHne skCriepruMEHTAIBHBIX 3a7a4 110
19 " 6ce4-435b-bbdc-
TeMe «MeTanbl»
5155d30a45fa?backUrl=%2F04%2F11
. https://lesson.edu.ru/lesson/20b1df2e-
20 Hewmeramisl, ux nonoxenue B [lepruoanueckoii cucteMe XuMUYECKUX 6ced-435b-b6dc
anemenToB J[. . MenaeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB
5155d30a45fa?backUrl=%2F04%2F11
. https://lesson.edu.ru/lesson/20b1df2e-
®dusnyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIIOB (Ha
21 puMepe KUciaopoaa, cepsl, hochopa u yriiepoaa) beed-435b-bedc.
prvep posa, CEpEL, pa L YIep 5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20bldf2e-

22 XUMUYECKUE CBOKWCTBA IaJION€HOB, CEPHI U UX COEIUHEHUI 6ce4-435b-bbdc-
5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-

23 XuMHUECKue CBOMCTBA a30Ta, pocodpa 1 UX COeTUHEHUN 6ce4-435b-bbdc-
5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-

24 XUMUYECKUE CBOWCTBA YIIIEPOJa, KPEMHUS U UX COEIUHEHUI 6ce4-435b-bbdc-
5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20bldf2e-

25 [IpumeneHne BaXHEUIINX HEMETAJUIOB U UX COCTMHEHUN 6ce4-435b-bbdc-
5155d30a45fa?backUrl=%2F04%2F11

O000meHne 1 cucreMaTn3alis 3HaHnil o teMe «Hemertaiuiery.

26 Berurcnenus no ypaBHEHUSIM XUMHYSCKHX PEAKIHNA 1

TCPMOXUMHYCCKUC paC‘léTLI
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[Tpaktrueckas padota Ne 3. «PemieHne sKCIIepuMEHTAIBHBIX 33724 110

https://lesson.edu.ru/lesson/20b1df2e-

27 " " 1 6ce4-435b-bbdc-
Teme "Hemeramier'"»
5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-
28 KoHnTtposnbHas padota o temam «Metamis» u «HemeTtamby 1 6ce4-435b-bbdc-
5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-
Heopranudeckue u opranmueckue KUcaoTel. Heopranudeckue u
29 1 6ce4-435b-b6dc-
OpraHMYECKHUE OCHOBAHUS
5155d30a45fa?backUrl=%2F04%2F11
A https://lesson.edu.ru/lesson/20b1df2e-
30 M(pOTEpHbIC HEOPraHMYECKHE U OPIraHMYECKUE COCTUHCHHUS. 1 6cea-435b-bEdc-
['eHeTHYeCKas CBSI3b HEOPraHMYECKUX M OPraHUYECKHX BEIICCTB
5155d30a45fa?backUrl=%2F04%2F11
. . https://lesson.edu.ru/lesson/20b1df2e-
Ponb xumun B 00eCICUeHUU KOJOTHIECKOM, SHEPIeTHUCCKOM U
31 . 1 6ce4-435b-b6dc-
MUIIEBOM OE30MACHOCTH, Pa3BUTUU METUIIHHBI
5155d30a45fa?backUrl=%2F04%2F11
1 6 o6 https://lesson.edu.ru/lesson/20b1df2e-
39 pEICTaBICHHS O ) OOIIMX HAYYHBIX MIPUHIIUIIAX MPOMBIIUICHHOTO 1 6cea-435b-bedc-
TIOJTYYCHUST BKHEHIIINX BEIICCTB
5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-
33 YenoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1 6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
34 XuMHus ¥ 3J0pOBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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