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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 dexepannny,
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 TIOJIX0/I0B K pa3pabOTKe MpOoTrpaMMBbl IO XUMHH, K OTIPE/ICTICHUIO O0IIEH CTpaTernu
00y4YeHHsI, BOCTIUTAHUS M PA3BUTHS OOYUYAIOMIMXCSI CPEACTBAMHU 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.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe 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
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHOM Cpere.
Peanuzyercs xumudeckoe oOpa3oBaHHEe OOy4yalOMIMXCSl 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 0a3zbl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYKaroIIeM MUpPE KaK O €UHCTBE MMPUPOJIBI U YeTIOBEKa, KOTOpoe (POPMHUPYETCSI B XUMHHU Ha
OCHOBE IMOHHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aMMOCBSI3U
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 XHMMHSI KaK HayKa CO3MIaTelbHas, KaKk Hayka BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aTbHBIX MPOoOJeM YCTOMUMBOIO pPa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPTeTUYECKOH, MUIIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B coorBercTBHMM ¢ OOIMMMHU IEISIMH W TMPUHIHAIIAMH CPEIHEro o01mero oOpa3oBaHHS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUMX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3Hb COILMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», 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
W3YYEHUHU IpeaMeTa 00ecreuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3usl BELECTB
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
yuyeOHOTO MaTepuasia M OOyCJIOBJICHAa 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 CTPOECHHUU 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
NPEICTaBICHUS 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 o0pa3oBaHMsS 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 METOJOJIOTMYECKUX IO3ULUM,
riy0Xke TMOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 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 3aKOHOMEPHOCTAX 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 IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH €€ NIl MOMOJHEHUs] 3HaHUM, pelleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIi TOHMMaHUsl UIOCOPCKUX WIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MKy HOBBIMU (PaKTaMH M TEOPETUUECKUMH MPEINOChUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B nunane pemenus 3a1a4 BOCIIUTaHUS, Pa3BUTHS M COLUAIN3ALUHN 00yYarOIIUXCsl HIPUHATHIE
IPOrpaMMOil MO XUMHHM NOAXOABl K ONPEIEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IperMeTa
MpeayCMaTpUBaOT (HOPMUPOBAHUE YHUBEPCAIBHBIX YYCOHBIX JEHCTBUM, MMEIOMUX 0a3oBoe
3HA4YEeHUE Ui pa3IM4YHbIX BUAOB JESITEIbHOCTH: PpEIICHUs MpoOieM, MOUCKa, aHajau3a u
0o0paboTku uH(pOpPMAIUK, 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 OMPEIEICHUN COJIEPKATEIIBHON XapaKTePUCTUKU
Henel W3Y4YeHUs TMpeIMeTa HampaBiICHUEM IEePBOCTCIICHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKOM 1eATEIbHOCTH YeJIOBEKa U KaK OJJHOT0 U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TaKOW TOIXOJ K OMPEICICHHUIO IeNield M3ydeHUS
IpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

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

e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWW KaK BaKHEHIIEH COCTaBISIONIEH
€CTECTBCHHO-HAYYHOU KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBHIC MOHSTHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TO3HAHUS BEIISCTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHUH, HIMEIOIINX MECTO B MPUPOJIEC, B MPAKTHUECKOUN H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTepUCTUKA LIeTIe U 3a7ad W3y4YeHUs MpeaMeTa B
porpaMMe 1o XUMHN YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIIECH CTENeHN
OTa€TCs MPEANOUTEHUE TPAKTHUECKONH KOMIIOHEHTE COIep KaHUsI O0y4eHUs, OpUESHTHPOBAHHOU
Ha TOJATOTOBKY BBIMYCKHHKa OOIIE00pa3oBaTeIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIIMOHAIBHOH TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH W yMEHHSMH AKTHBHOTO
MOJTyYEHUS 3HAHUH U PUMEHECHHS HX B PeaTbHOW KU3HU JIJIS PEIICHHS MPAKTHYSCKUX 3a/1a4.

B cBm3u c 3TUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

aJanTanus 00yJIaroIIUXCs K YCIOBUSIM THHAMUYHO Pa3BUBAOIIETOCS MUAPa, POPMUPOBAHUE
WHTEIUICKTYaTbHO Pa3BUTONM JIMYHOCTH, TOTOBOH K CamMOOOpa30BaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX XU3HEHHBIX CUTYaIIUfX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONNX YHUBEPCAIbHOE 3HAUCHUE JUUIS Pa3IMIHBIX BHJIOB JICATSIIBHOCTH: PEIICHUS TIPOOIIeM,
MoWcKa, aHaiW3a U 00paboTku WHGPOpPMAIMK, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMUH, a TaKXKe JJIg OLIEHKH C
MTO3UITUH IKOJIOTHIECKOM 0€30MTaCHOCTH XapaKTepa BIIMSHUS BEIISCCTB M XUMUYSCKUX TPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIpHOU HH(OpPMALIUKU XUMHUYECKOTO
COJIePKaAHUS;



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 MPHUPOAONOJIb30BAHMUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00XO0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE i CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETECHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM ISl MPUHSITHUS TPAMOTHBIX PEIIEHUN B CUTYalUAX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

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

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHM4eckoil XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYECHHE B MOJIYYCHUHU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o kiaccupuKaluyd OpraHnuecKux BemlecTB. HomMeHkIaTypa opraHm4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHbIC Ha3BaHUS BAKHEHIIUX IPEICTaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB PU HAarpeBaHuU (IJI1aBJI€HHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XMMUUYECKUE CBOMCTBA (peakIny 3aMeIeHUs U TOPEHNs),
HaXO0X/IEHUE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — MpOCTEeHIIne
MPEJICTABUTENIN AJIKEHOB: (DM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAIIUH, OKUCIICHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETUIEH —
MPOCTEHIINN MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTyUSHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyd€HHE M TpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTh apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHbIe UCTOYHUKU YTIIEBOAOPOOB. [IprpoaHbIil Ta3 U MOMyTHBIE HE(TSIHBIC Ta3bl.
HedTs u e€ npoucxoxaenue. CnocoObl mepepaboTKu HePTH: EPEroHKa, KPEKUHT (TEPMUUYECKHIH,
KataauTuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

DKCIEepUMEHTAIbHbIE METOAbl U3YUEHUS! BEIIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3iiaMu T1acTMacc, KayaykoB U pe3uHbl, KOJUteKun «HedTh» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MOJIy4EHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




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

Kuciiopoacoaep:kanye opranudeckne coeJuHeHUst

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METaJlJIaMH, I'aJJOT€HOBOJOpPO/IaMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO ILIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peaKLMsl Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STHJICHTJIUKOJISL.

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

Anprerunsl M KemoHwvl. DoOpManbIeruj, aueTambAeTHA: CTpOCHUE, (u3mueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUICCKUE CBOMCTBA (CBOIMCTBA, OOIIME IS Klacca KUCIIOT, peaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mbla Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxxHble 3pupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MIPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruipokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. PotocuHTe3. PPyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemiono3a kak npupojaHble noaumepsl. CTpoeHne Kpaxmalia U LEJUITI0JIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KauyeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozericTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKLIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

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



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METObl M3Y4EHHUsS BELIECTB M MX IpeBpallleHuil: HaOnroneHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CpEelHAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

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

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHe BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUSI.

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

['eorpadus: MuHepabl, TOpHbIE TOPO/IbI, TTOJIE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

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

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemeHTsl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIAM B aToMax 3J€MEHTOB IEpPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpHEl CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepruojaM. 3HaueHUEe IEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsI3b. BHUIbl XUMUYECKON CBs3U (KOBaJEHTHAas
HEMOoJISIpHasl U TIOJISIpHAsi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3s. BaneHTHOCTD.
DneKTpooTpuliatebHOCTh. CTenenb okucieHus. IOHbI: KaTUOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO 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 HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHUYECKON XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

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

OnekrponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. VM. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMUECKUX pPemEToK, HaOJMI0eHHe | ONUCaHUE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTIpeIeJIEHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATBHOTO HHAMKATOPA, 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 UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HHS aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIOB.
AnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XVMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U UX COETUHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoit cucteMe XUMHUECKUX AJIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEUIKMX METAJJIOB (HATpUM, KaJdid, KaJdblMi, MAarHUM,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

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

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpALLlCHUM: H3ydeHUE
KOJUTeKIUU «MeTaJlTbl U CIUTaBbl», 00pa3lioB HEMETAUIOB, PEIICHIE SKCIIEPIMEHTATBHBIX 3a/1a4,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUJPOKCHUIA aJTFOMUHUS C paCTBOpPaMU KHCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEAKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKIIUU, €CJIU OJTHO U3 BEIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumun B 00€CTICUCHHH YKOJIOTHYCCKOM, YHEPTeTUUECKON M MTUIIIEBOM 0€3011acHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYIHBIX TPUHIIUAIIAX IPOMBIIUICHHOTO MOJIYYEeHHU S BOXKHEHITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEPUATIOB: BAXKHEUIIME CTPOUTEIbHBIE MaTEepHUaIbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HAaHOMAaTEPHAJIbI, OPTaHMYECCKHE U MUHEPATLHBIC yI00pEHUSI.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMETHBIX CBA3EH NMPU U3yYEHUH OOILEH M HEOPraHWYECKOW XMMHH B
11 kyacce OCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHSATHM, SBJISIOLUXCS CUCTEMHBIMH Ui OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m1ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATH3,
CHUHTE3, Kiaccu(UKaius, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.

®usnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaauoaKTUBHOCTh, MOJIEKYJIa, SHEPTeTHUYECKUN ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOIIAEMbIe, TOTLIUBO, PECYPCHI.

TexHomoTHS: XUMUYECKAsI MPOMBIIIJIEHHOCTh, METAJUTYPTUs, TPOU3BOJICTBO CTPOUTEIIHHBIX

MaTcpHrajoB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, nuIcBasa MMPOMBINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX Marcpuraios, OJICKTpOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



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

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OOYYArOIIUMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHS» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYAIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEeIMETa « XUMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIIUTATEIbHOMN JEATEIIbHOCTH B COOTBETCTBUU C TYMAaHUCTHMUYECKHUMHM, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOrO TIpa)<IaHCKOTo OOIEeCTBa,
NPUHATHIMH B OOIIECTBE HOpPMaMH M IPaBHJIAMU TMOBEICHHsS, CIOCOOCTBYIOIIMMHU MpoIeccamMm
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YUYaAIOIIMXCSI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH eI TeIbHOCTH 00YJaIOLINXCS MO peaTu3aliiy MPUHATHIX
B OOIIIECTBE IEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS

0CO3HAHMSI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MPaBWJIAX MEKIMYHOCTHBIX OTHOIICHHWH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTUKY W apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTCUYECTBEHHOMH
XUMUHY;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHHS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U IMPAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3E
UHPOPMALIUHU O TIEPETOBBIX TOCTUIKEHUSAX COBPEMEHHOM OTEUeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

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 30pOBOr0 M 0e30macHoro oOpasza >KU3HU, HEO0OXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

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

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUIYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOI0
MIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B  y4e€OHO-HMCCIEI0BATENIbCKON JESTENIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3Iu4yHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

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

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIMBUIYaIbHOU TpaeKTOPUHU 00pa3oBaHusl, Oyayien
npodeccuu u peanusalnnun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMUHOCTHBIX UHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM, BIHSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ul PELIEHUs] BOIIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXaroLlel NPUPOIHOM cpele,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUSATHBIC KOJOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYUSL PA3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYphI, OIMbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COIIMATIBHON MPaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, 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 MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHOI TIPAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS Jie7aTh 000CHOBAHHBIE 3aKIFOUEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

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

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

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

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax mpodeccnoHanTbHON AesITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqafonmxca MCKIUCHUIITIMHAPHBIC
(MexXmpeaMeTHbIE) O0IIeHAyYHbIE TTOHSTHS, OTPAXKAIOITUE 1EJTOCTHOCTh HAYYHON KapTHHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, Hay4HbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIICI0OBaHKe, HAOIIOIEHIE, U3MEPEHHUE, SIKCIICPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMANTLHOM KOMITETEHITH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHPOBO33PECHUYECKHE 3HAHWUS W YHUBEpCaJIbHbIC Yy4eOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COILIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOoO3HABaATCJIbHBIMHU HeﬁCTBHHMH:

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

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

OTPECIIATh IEIM JEATEIBbHOCTH, 3ajaBas IHapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

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

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMAaTPUBAEMBIX SBJICHUSX, (POPMYIHpPOBATH BBIBOJBI H
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakluud — TpU pPELlICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GopMyaupoBaTb 000OLIEHHS U BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U (HOPM MPECTABICHHS, KPUTHYECKH OIEHHBATh
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BaHHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

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

UCIIONIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeACTBa Ipu padoTe C XHUMHUYECKOM
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

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



BBICTYNaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHMSI MO3ULIUN B XO7e 00CYXIeHUS U 0OMEHA MHEHHSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO Mepe HEeoOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BEIOMpaTh HanOomee YPPEKTUBHBIN CIIOCOO WX PEIICHUsS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIIb CBOEH AESITENLHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaIOT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN O XUMHUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH SJIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYINa, pajuKail, W30MEpHusi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOIbI, KUCIOPOJ U a30TCOACPIKAIINE COCTUHEHUS, MOHOMED, MOJUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHPOBO33PEHUECKHUE 3HAHMS, JISKAIIHNE B OCHOBE IMOHUMAaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBICHHM, (DAKTOJIOTMUECKHE CBEJICHUSI O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHBIC MPU3HAKK MOHSATHUN, YCTaHABINBAThH
WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMEHHON) (GOPMYIT OPTaHUYECKHX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKLUN, U3rOTaBINBATh MOJEIN MOJEKYJ OpPraHWYECKHX BELIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAICKHOCTh H3yYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KJacCy/Tpynie CoeIuHEeHUM
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllue COEIUHEHUS, BBICOKOMOJICKYIISIPHBIE
COCIMHEHUs), JaBaTh MM Ha3BaHus MO cuctemarmueckoil Homenknatype (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
TEHETUYECKYIO CBSI3b MEXJIY HUMH YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKHX PEAKIMHA C
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, KOJTMYECTBA HCXOJHOTO BEIIECTBA MITH IPOAYKTa PEAaKLIMH [0 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
XUMUYECKHUE 3HAHUS JUTsl PUHSITHS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW MOCYIO U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUM IUJIAHUPOBATh U BBIMOJIHATh XMUMHYECKUN HKCHEPUMEHT
(mpeBpalieHus OPraHUYEeCKUX BEIISCTB MPH HArpEeBaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €ro
CBOICTB, KAYECTBEHHBIE PEAKIINHI OPTraHUYECKUX BEIIECTB, IeHATypallus OeKOB MPU HarpeBaHUH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C MMPABWJIAMU TEXHUKHU 0€30MTaCHOCTH IIPH 00paIieHun
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBAaHHMEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (hOopMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pPEAKIHid U (hopMymupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

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
NOBEJCHUS B OBITY M TPYJOBOH IEATENBPHOCTH B LEJISAX COXPAaHEHHS CBOETO 3J0POBbS U
OKpYKarolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
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

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

c(hOpMUPOBAHHOCTH PEJCTABICHUN: O XUMHUECKOM COCTaBIISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHPA, POJU XHUMHH B TIO3HAHWM SIBJICHHUHA TPUPOJILI, B ((OPMHUPOBAHUY MBIIUICHHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJTHON cpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBIII O00BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHMUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peakliiy, XUMUYECKOe PABHOBECHUE); TCOPUU U 3aKOHBI (TEOPUS IEKTPOIUTHIECKON
aucconuanuu, nepuoanueckuil 3akon /. M. MenneneeBa, 3aK0OH COXpaHEHUsI MAacChl BELIECTB,
3aKOH COXPAHECHHUS WU TPEBPAIIECHUS DHEPTUU TPH XUMHUYECKUX PEAKIHMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEKAllhue B OCHOBE TMOHHMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCIOJIb30BAHUH BAXKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY M TIPAKTUYECKOMN JCSITEIILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTePHbIC MPU3HAKK MOHSATHH, YCTaHABIMBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX NPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HMCIOJIb30BaTh XMMHUYECKYIO CHMBOJUKY JJII COCTABJICHHS
dbopMya BEHIECTB W ypPaBHCHUH XMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHMaigbHBIC Ha3BaHHUS OTJEIBbHBIX HEOPraHHMYECKUX BellecTB (yrapHbld Tras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, Herami€Has H3BECTb, MUTbEBAas COJA, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHHI OTPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUI KPUCTAUIMUYECKOW PEHIETKH KOHKPETHOTO
BeIleCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeipl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUUYECKUX BEIIECTB
M0 WX COCTaBY K ONpeAeNEHHOMY KIIACCY/TPYIINE COeNUHEHUH (TIPOCThIE BEUIECTBA — METAIUIBI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICI Tepuoandeckoro 3akona [J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIONIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANIN», «IHEPrETUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIME XUMUIECKIE CBOMCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHUS KIACCHU(DHIIMPOBATH XUMHYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATH YPABHEHUS PEAKLUN PA3IUYHBIX TUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHUS PEaKIMi MOHHOTO OOMEHA, YUMTHIBAsI YCIOBUS, MPU KOTOPBIX 3TU
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaiaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIUh OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIYY€HHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke Cc(OpMHUPOBAHHOCTh
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX W IKOJOTHYECKUX MPOoOIeMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJis BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUUYECKHX
peaxIusix, Macchl BEIIeCTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIMU BEUIECTB, TETNIOBOTO ¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPAILLECHUS U COXPAHEHUSI SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBHJIA MOJB30BAHUS XUMUUYECKOW TOCYAOU U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU TIJIAHUPOBATh M BBIMOIHATh XUMHUYECKHHA HSKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peakllud HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluud Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ynbTaThl XUMHUYECKOTO HKCIEPUMEHTa B (OpMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
II0JIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpeACTBa MaCCOBOM KOMMYHUKALIUU, IHTEpHET U IPYrUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
ompeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHMIA;

JUISL CJICTIBIX U CIIA0OBUAIIUX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB M TeM (undposbie)
Ne ni/m Konrpouabsnsie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmet oprannueckoit xumun. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKAHBI 2
99 HenpenenbHble yrieBogopOIbl: aJIKEHBI, 6 1
aJIKaIMEHBI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbl 2
24 [IpupoaHble HCTOYHUKH YTIIEBOAOPOOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
3.1 Cnuptsl. @enon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3(upsI
3.3 YrireBos! 3 1

Hroro mo pasneny 13




Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Uroro mo pazneny 3
Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazaeny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne n/m P Kontpoabnbie IIpakTHueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
' BEILIECTB
13 XHUMHYECKUE PEAKITUN 6 1 1
Utoro no pazneny 13
Pasnen 2. Heoprannueckas xummusi
2.1 Mertabl
2.2 Hemerast 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Pazpnen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoubnsie IIpakrnyeckue
n/n Bceero u3ydyeHusi oOpa3oBaTe/IbHbIE PecypcChl
padoThI padoThI
http://college.ru/himiya/
[Ipeser opramiseckoii http://school-_sector.relarn._ru/nsm/
1 CMIEL. €& BO3FHKHOREHHE 1 http://my.mail.ru/community/chem-
pa331/IT’I/Ie | AHAdeHIe ’ textboo_k/ https://www.yaklass.ru/
http://him-school.ru/
http://chemistry.narod.ru/
Teopus crpoeHus
2 OpTaHiHccicix COGH?HGHHPUI 1 https://www.yaklass.ru/
A. M. byrneposna, eé
OCHOBHBIC ITOJIOKCHUA
IIpencrasnenue o
Ki1aCCu(OUKalnun
OpraHHi)eCK;X - https://v\ANw.yakIass_.ru/
3 Homeniarypa 1 http://sc_hool-colIectlon.edu.ru
(cucTeMaTHYECKas) U http://fC|or.edu.ru. .
http://college.ru/himiya/
TPUBHUAJIBHBIC HA3BAHUA
OpTraHU4YCCKUX BCIICCTB
https://www.yaklass.ru/
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 http://school-collection.edu.ru
TOMOJIOTHYECKHUH PSIJT http://fcior.edu.ru
http://college.ru/himiya/



http://college.ru/himiya/
http://school-sector.relarn.ru/nsm/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
https://www.yaklass.ru/
http://him-school.ru/
http://chemistry.narod.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/

Meran u 3Tag —

https://www.yaklass.ru/

http://school-collection.edu.ru

> ZEE:;SI;MHC fpeAcTapuTed http://fcior.edu.ru
http://college.ru/himiya/
https://www.yaklass.ru/
6 AJIKEHBI: COCTaB M CTPOCHHUE, http://school-collection.edu.ru
CBOMCTBa http://fcior.edu.ru
http://college.ru/himiya/
It w mpomHIeH — https://v\ANw.yakIass_.ru/
7 R — http://sc_hool-colIectlon.edu.ru
http://fcior.edu.ru
ATKEHOB http://college.ru/himiya/
https://www.yaklass.ru/
[IpakTrueckas padora Ne 1. .
g lonyserue YrineHa u http://sc_hool-colIectlon.edu.ru
M3y4EHHUE €r0 CBOMCTBY http://fCIor.edu.ru_ :
http://college.ru/himiya/
Ankanuensl. Byraauen-1,3 u https://www.yaklass.ru/
9 MeTuIoyTaaen-1,3. http://school-collection.edu.ru
[Mony4eHre CHHTETUYECKOTO http://fcior.edu.ru
Kay4dyKa M Pe3UHBI http://college.ru/himiya/
ii%tii;:fj;ﬁwm, https://www.vaklass_.ru/
10 FOMOTOTHHECKiH P http://sc_hool-colIectlon.edu.ru
Amermrer — mpocreiimmii http://fcmr.edu.ru_ _
http://college.ru/himiya/
HpG}ICTaBI/ITeJ'II) AJIKUHOB
https://www.yaklass.ru/
11 BbrunciieHus mo ypaBHEHHUIO http://school-collection.edu.ru

XUMUYECKON peaKun

http://fcior.edu.ru

http://college.ru/himiya/



https://www.yaklass.ru/
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http://college.ru/himiya/
https://www.yaklass.ru/
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https://www.yaklass.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/

ApeHbl: 6€H3011 ¥ TOITYOIL.

https://www.yaklass.ru/

http://school-collection.edu.ru

12 .

TOKCHYHOCTH apeHOB http://fcior.edu.ru
http://college.ru/himiya/
I'eneTnyeckas cBSI3b https://www.yaklass.ru/

13 YIJIEBOJIOPOJIOB, http://school-collection.edu.ru
NPHUHAIICKAIINX K http://fcior.edu.ru
pas3IMYHBIM KJIaccam http://college.ru/himiya/
[IpupoHbIE HCTOYHHUKHU

https://www.yaklass.ru/
YIJIEBOAOPOAOB: IPUPOAHBIN D Y -
14 T — http://school-collection.edu.ru
) http://fcior.edu.ru
zj;zggfzﬂn HPOALyKIRL €8 http://college.ru/himiya/
[IpupoHbIE HCTOYHHUKHU
https://www.yaklass.ru/
YIJIEBOAOPOAOB: MIPUPOAHBIN D Y .
15 T — http://school-collection.edu.ru
) http://fcior.edu.ru
22)1’;;):;?:;; HpOALyKIE €8 http://college.ru/himiya/
https://www.yaklass.ru/

16 KontposnbHast pabota mo http://school-collection.edu.ru

paszzaeny «YTIeBOI0POIBI» http://fcior.edu.ru
http://college.ru/himiya/
https://www.yaklass.ru/
IIpenenbHBIE OTHOATOMHBIE D ¥ -

17 CITMDTAL METAHO 1 STAHO http://school-collection.edu.ru

BO;; o ' http://fcior.edu.ru
P http://college.ru/himiya/
18 MHOroaToMHbIE CITUPTHI: https://www.yaklass.ru/

OTUJICHITIMKOJIb U TTIMLHECPHUH

http://school-collection.edu.ru



https://www.yaklass.ru/
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http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
https://www.yaklass.ru/
http://school-collection.edu.ru/

http://fcior.edu.ru

http://college.ru/himiya/

DeHOJI: CTpOEHUE
MOJIEKYJIbI, (PU3HUECKUE U

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

XUMHUYCCKHUEC CBOUCTBA,
HNPUMEHEHUE
https://www.yaklass.ru/

20 Anpaerunsl: GopMatbaeTu http://school-collection.edu.ru

U aneTaibaerua. AneTos http://fcior.edu.ru
http://college.ru/himiya/
OIHOOCHOBHEIE NIPEAETLHBIE https://www.vaklass.. ru/

21 KapGOHOBEIE KHCIOTH: http://sc_hool-colIectlon.edu.ru

MypABBUHAS  YKCYCHAS http://fcmr.edu.ru_ _
http://college.ru/himiya/
https://www.yaklass.ru/

[TpakTuyeckas padora Ne 2. ] -

27 «Crofictsa pacTBopa http.//sc_hool-colIectlon.edu.ru
. http://fcior.edu.ru

YRCYCHOH KHCIOTHD http://college.ru/himiya/

CreaprHOBas M OJICHHOBAS https://www.yaklass.ru/

93 KHMCIIOTBI, KaK http://school-collection.edu.ru
NPEJICTaBUTENIN BBICIIAX http://fcior.edu.ru
KapOOHOBBIX KHCIIOT http://college.ru/himiya/

https://www.yaklass.ru/
Mpr1a kak coOIM BBICHINX .
24 KApGOHOBHIX KHCIOT, X http://sc_hool-colIectlon.edu.ru
. ’ http://fcior.edu.ru
MoloIIee IeicTBre http://college.ru/himiya/
o5 Crnoxwublie 3(hUpPHI Kak https://www.yaklass.ru/

IMPONU3BOAHBIC Kap6OHOBBIX

http://school-collection.edu.ru



http://fcior.edu.ru/
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http://school-collection.edu.ru/
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http://college.ru/himiya/
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http://school-collection.edu.ru/
http://fcior.edu.ru/
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http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
https://www.yaklass.ru/
http://school-collection.edu.ru/

KUCHOT. ['MapOoIIn3 CI0KHBIX
3¢hupoB

http://fcior.edu.ru

http://college.ru/himiya/

JKupsr: tunponus,

https://www.yaklass.ru/

http://school-collection.edu.ru

26 MIpUMEHCHUE, .
611/)IOJIOFI/I‘-I€CKa$I POJIb KUPOB http://fcmr.edu.ru_ .
http://college.ru/himiya/
Ky;;::;;‘;z:lfgf& https://v\ANw.yakIass_.ru/
N http://school-collection.edu.ru

27 Baxneiiue npeacraBuTeNnu: e

FioKosa, (pyKTO3a, http.//fcmr.edu.ru_ _
http://college.ru/himiya/
caxapo3sa
https://www.yaklass.ru/

08 Kpaxman u 1esmionos3a Kak http://school-collection.edu.ru

HPUPOTHBIC TOTUMEPHI http://fcior.edu.ru
http://college.ru/himiya/
KonTponbsHas padota 1o https://www.yaklass.ru/

29 paznery http://school-collection.edu.ru
«Kucnopoaconepxkarue http://fcior.edu.ru
OpPraHUYECKUE COCTMHEHHS http://college.ru/himiya/

https://www.yaklass.ru/

30 AMWHBI: METHJIAMHH H http://school-collection.edu.ru
AQHUJTMH http://fcior.edu.ru

http://college.ru/himiya/
AMUHOKHCIIOTEI KaK
aM(OTEpHbIE OpraHIeCKe https://www.vaklass_. ru/
http://school-collection.edu.ru
31 COE€IUHEHMS, UX

OMOJIOTHYECKOE 3HAUECHUE.
IMenTraer

http://fcior.edu.ru

http://college.ru/himiya/
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http://college.ru/himiya/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
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http://college.ru/himiya/

benku xak npupoaHsie

https://www.yaklass.ru/

http://school-collection.edu.ru

32 izlec;;;z;o;f(ynﬂp b 1 http://fcior.edu.ru
http://college.ru/himiya/
https://www.yaklass.ru/

OCHOBHHG IIOHATUSA XUMHUHU .

33 BBICOKOMOIIEKYIAPHBIX 1 http://school-colIectlon.edu.ru
coeuHenmii http://fcmr.edu.ru_ .

http://college.ru/himiya/

OCHOBHBIE METOBI CHHTE3A https://www.yaklass.ru/

34 BBICOKOMOJICKYJISIPHBIX 1 http://school-collection.edu.ru
coequuenuii. IlnactMaccsl, http://fcior.edu.ru
Kay4yKH, BOJIOKHA http://college.ru/himiya/

OBHIEE KOJIMYECTBO YACOB 34

[10 ITPO'PAMME



https://www.yaklass.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/

11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalus aTOMOB

[lepnonnueckuii 3aK0H U
[lepuonnueckas cucreMa XMMHUYECKUX
sneMeHToB Jl. 1. Menaeneera, ux
CBSI3b C COBPEMEHHOM Teopuen
CTPOCHHUS aTOMOB

BaKOHOMepHOCTI/I U3MEHEHHS CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX
COE€IUHEHMH I10 rpymnmaMm U1 nepuogam.
3HadeHue NEpUoaANYCCKOro 3aKkOHa 1

CHUCTEMBI XUMHUUYECKHX 3jieMeHToB JI.1.

MeneneeBa B pa3BUTHU HAyKU

CtpoeHue BelecTBa. XuMU4ecKkas
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTE.
DIEeKTPOOTpULIATENbHOCT. CTENEHb

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

https://www.yaklass.ru/
http://school-



https://www.yaklass.ru/
http://school-collection.edu.ru/
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http://fcior.edu.ru/
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http://college.ru/himiya/
https://www.yaklass.ru/
http://school-collection.edu.ru/

okHcieHMs. BemecTBa MoseKyIsIpHOrO
U HEMOJIEKYJISIPHOTO CTPOCHMSI

collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

IIonsatue o AUCIICPCHBIX CUCTCMAX.

https://www.yaklass.ru/
http://school-

6 VcTuHHbBIE U KOJUIOUIHBIC PACTBOPBI. collection.edu.ru
MaccoBast 10J1s1 BEIIIECTBA B PaCTBOPE http://fcior.edu.ru
http://college.ru/himiya/
Kiaccugukanusi 1 HOMCHKIIATypa Ettpé/:///V\:]WV\ll.vaklass.ru/
7 HEOPraHUYECKUX COCTUHCHUIA. W&ru
[eHeTHyecKast CBsI3b HEOPraHMIECKIX http://fcior.edu.ru
BEILECTE, PASIHAHEN KIACCOR http://college.ru/himiya/
Knaccuduxanus XUMAYECKUX peaKIui https://www. yaklass.ru/
B HEOPraHMUYECKON U OPraHUYeCKOM _
XUMHUH. 3aKOH COXPAHECHUS MaCChI E‘M
8 collection.edu.ru
BEILIECTB; 3aKOH COXPaHEHHS U http://fcior.edu.ru
HPEPPAIIEHIT SHEPTHI TpH http://college.ru/himiya/
XUMHYECKUX PEaKIHsIX
https://www.yaklass.ru/
Ckopoctb peakiuu. OOpatumsie m
o peakiui. XMUMHUYECKOE PABHOBECHE Collection.edu.ru
’ http://fcior.edu.ru
http://college.ru/himiya/
https://www.yaklass.ru/
[MpakTrueckas padota Ne 1. «BrnusHue http://school-
10 pa3InYHbIX (PAKTOPOB HA CKOPOCTh collection.edu.ru

XUMHYECKOMN PCaKum»

http://fcior.edu.ru
http://college.ru/himiya/
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http://school-collection.edu.ru/
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http://college.ru/himiya/

11

12

13

14

15

16

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[ToHsATHE O BOJOPOJHOM ITOKA3aTeIie
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['maponu3 opraHuveckux u
HEOPraHMYECKUX BEIIECTB

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE
peaxiuu. [lonsatue 06 anexTponaunse
pacIuiaBoB ¥ pacTBOPOB COJICH

KonTponbnas pabota no paszueny
«TeopeTndyeckue OCHOBBI XUMHI)

Mertamisl, X MOJ0XKECHUE B
[lepnonnueckoi cucteMe XuMUYECKHUX
sneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOEHHUS aTOMOB.
O6mue ¢puznueckre cBOCTBa
METaJIJIOB

CnnaBbl METAIIOB.
DIEKTPOXUMHUECKUH psijl HAPsHKESHUN
METAJIJIOB

XUMHUYECKHE CBOMCTBA Ba)KHEHIIINX
METAIIJIOB (HATPUM, KaJHii, KaJlbIUH,
MarHui, aJJIOMUHUN) U UX COSAUHECHUIN

https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

https://www.yaklass.ru/

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

http://fcior.edu.ru
http://college.ru/himiya/

XUMHYECKUE CBOMCTBA XpOMa, MEIU U

https://www.yaklass.ru/
http://school-

17 . collection.edu.ru
11X COCAHHERHHT http://fcior.edu.ru
http://college.ru/himiya/
https://www.yaklass.ru/
XUMHYeCKHE CBOMCTBA ITMHKA, JKeJIe3a htty ://S.ChOOI_

18 1 HX COTMHCHU collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
https://www.yaklass.ru/

[Mpaktuueckas padora Ne 2. "Pemenue http://school-
19 IKCIIEPUMEHTAILHBIX 33/1a4 [0 TeMe collection.edu.ru
«MeTamisi»" http://fcior.edu.ru
http://college.ru/himiya/
https://www.yaklass.ru/
HCMeTaJ'IJ'II)I, "X IIOJOXKCHHUC B htt ://SChOOl-
Ilepronnueckoit cucteMe XMMUYECKUX l ]
20 snemenToB J[. . Menneneesa u collection.gdu.ru
o http://fcior.edu.ru
OCO6GHHOCTI/I CTPOCHUA aTOMOB http://colleqe.ru/himiva/
. https://www.yaklass.ru/
duznueckre cBONMCTBA HEMETAIIOB. htt ://SChOO'-
AnoTponusi HEeMETauIoB (Ha IpUMEpe _p__
21 Kitcopona, cepst, hocdopa i collection.edu.ru
’ ’ http://fcior.edu.ru
yriepona) http://college.ru/himiya/
27 XUMHYECKUE CBOWCTBA T'aJIOTEHOB, https://www.yaklass.ru/

Cephl U UX COCTMHEHUIN

http://school-
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collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

23

XuMHYecKue CBOKCTBa a30Ta, pocopa
Y UX COCOUHEHHI

https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

24

XUMHYECKUE CBOMCTBA yIJIEpO/a,
KPEMHUS ¥ UX COCIMHEHUIMA

https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

25

[IprMeHeHne Ba)KHENIINX HEMETAUIOB
U UX COCIUHEHUU

https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

26

O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI
o temMe «Hemeramier». Berancienus
M0 YPaBHEHUSAM XUMHYECKHUX PEaKIIHii
U TEPMOXHUMUYECKUE PACUETHI

https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

27

[TpakTrueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"Hemertanmnbi"»

https://www.yaklass.ru/
http://school-
collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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28

29

30

31

32

33

KoHTposbHas paboTta 1mo Temam
«Metamael» 1 «Hemerasie)

HCOpFaHI/I‘IeCKI/Ie N OPraHUu4YCCKHUE
KHCJIOTHI. HeopFaHI/I‘IeCKI/Ie u
OPraHu4CCKUC OCHOBAHUA

AmMdoTepHbIe HEOpraHUYECKHe U
OpraHUYECKUEe COCTUHEHUSI.
['eHeTnyeckas CBsI3b HEOPTAHUUECKUX U
OpPraHUYECKUX BEIIECTB

Ponp xuMmuu B 00ecIieueHuN
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEJIMITUHEI

[TpencraBienus o0 OOIMMX HAYYHBIX
HPUHIUIAX IPOMBIIUIEHHOT'O
MOJIy4YEeHHUs] BXKHEHIIINX BELIECTB

Yenosek B MHPEC BCIICCTB U
MaTcpHraJioB
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

» Xumus, 11 xknacce/ Pynsuruc I'.E., ®enpniman @.I'., AkunonepHoe o6mectBo «M3maTenbeTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya_type-

metodicheskoe-posobie/

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
https://www.yaklass.ru/

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/






