MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUICKOMN ®EJIEPAIIUNA

JEITAPTAMEHT OBIIETO OGPA30OBAHUS TOMCKOM OBJIACTH

JAEITAPTAMEHT OBPA3OBAHUA A IMUHUCTPALIUN I'OPOJA TOMCKA

MYHUIHUITAJIBHOE ABTOHOMHOE OBIIEOBPA30OBATEJIBHOE
YUYPEXJIEHUE T'MMHA3UA Ne 13 TOPOJA TOMCKA

PACCMOTPEHO COI'JTACOBAHO YTBEPXXIEHO
PykoBoautens MO PyxoBogutens HMC Hupextop MAOY rumHazuu
l'anpkoBa T.A. Jlo6acroBa M.IT Nel3
Tporokon Nel ot «29.08.2023»  TTportokon Nel ot «29.08.2023y “10ayHOBCKas JI.B.
L. r. [Tpuxa3z Ne 391 ot «29.08.2023»
T.
)JOKYMEHTFO)JHMCAH
JNEKTPOHHOW NOANNCBLIO
Ceptudukar: 60BEOEBC12AEFA08975B587CF5FDBF54
Rorcramanen 61207 2024 30 05102055,
PABOYASA ITPOTPAMMA

(ID 1463990)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

115 ooyuarommxcest 10 — 11 ximaccoB

r. Tomck 2024



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelaHero ooOiiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEIBHONW MPOTPAMMBI CPEAHET0 001mero oOpa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konnenuu npemnogaBanus yaeOHOTO
npeaMeTa «XMMHUs» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoit denepanuu,
peanu3yronmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0/JOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OMpPEIEIICHUIO
oOwiel crpateruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
collep KaHMsl, pe3yJabTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa30BaTEIbHOM OpraHu3alliy, SBISETCS HEOTHhEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUSI MUPOBO33PEHHUS U OOIIEH KYJIbTYpPhI
YeJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHue OOyYarOIIMXCS Ha
YPOBHE CpeIHEro o0111ero oopa3oBaHus cpeiCTBaMH Y4eOHOTO IpeiMeTa « XUMUS»,
CoJlep)KaHUEe M TOCTPOCHHE KOTOPOrO OMNpENEIeHbl B MPOrpaMME IO XHUMHH C
y4€TOM creuu(puKd HAyKu XUMUHU, €€ 3HAYCHUs] B TO3HAHUU MPUPOILI U B
MaTepHaIbHON KU3HU OOIECTBA, a TAKXKE C YUYETOM OOMIMX Iee U MPUHIUIIOB,
XapaKTEepPU3YyIOIUX COBPEMEHHOE COCTOSHHE CHUCTEMBl CpEIHEro oOIIero
oOpazoBanus B Poccutickoit @exneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW LMBWJIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKAloUleM MHpE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMHU MPUMEHEHHSI.



TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUs CTajna
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W SKM3HU KaxJaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBHM C OOIIMMU IEISIMH U TMPUHIUIAMU CPETHEro OOIIETro
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmacchbl, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu  nipeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIJIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUM MO HEOPraHWYECKOW XMMUU (C BKIIOUECHHUEM 3HAHUUM U3 OOIIeH XUMHH) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUW MPU WU3YyUYECHHU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuyeckas xumusi» u «OOmas u
HEOpraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHIO Yy4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYeCKOW XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
MPEACTABICHUI O CTpOEeHUH BenlecTB. CBeeHns 00 H3ydyaeMbIX B Kypce BellecTBax
JAIOTCSI B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJOTMYECKH AKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XMMHUU  [OJYy4arOT  pa3BUTHE
chopMHUpOBaHHBIC Ha YPOBHE OCHOBHOTO OOIIET0o 0Opa3oBaHUs IEepBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

[lonq HOBBIM yrjaoM 3peHUss B IMpeaMmeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IEro o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUECKHE CBEICHHS O BeEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B dacTHOCcTH, B Kypce «OOImas U HeopraHudeckas
XUMUS» O00ydarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,



riyoke TOHSATh HMCTOPUYECKOE H3MEHEeHHEe (QYHKIMI 3TOro 3akoHa — OT
o0o01m1aromIel 10 0OBICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKKE O XUMHUYECKUX PEAKLUHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MTPOTEKAHMS JonoyHseTCs B Kypceax 10 u 11 knaccoB asiemenTamu
cCoJlep KaHMs, UMEIOIUMU KYJIbTYPOJOTUYECKUM M TPUKIAJHON XapakTep. OTH
3HaHMUS CMOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMUU C JAPYTMMH HayKaMmw,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATEIBHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKUA OCMBICIMBATh UHPOPMAIIHIO U IPUMEHSATD €€ JUIsl TOTIOJTHEHUS 3HAHUH,
pELICHUS MHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HUCCIEN0BATENbCKUX 3a1a4u. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YUYECHHS
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y 00YUAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TakuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTABOM M CTPOECHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHUMN yTEM IKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYM MEXIy HOBBIMU (DaKTaMHM M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Tak)ke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUW U MAaTEPHUAIIOB.

B nmmaHe pemieHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMAIU3ALMU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU TMOAXOJbl K OIpPEAEIICHUIO
COJEpKaHUSI M TIOCTPOEHHUS TMpeAMeTa NpeayCMaTpUBaloT (popMupoBaHuE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB [ICATEIILHOCTH: pEIICHUs TNpo0jeM, TOMCKa, aHaliu3a M 0o0pabOTKU
uH(popMalMu, HEOOXOAUMBIX [JIi MNPUOOPETEHUS OMNbITa MPAKTHYECKOW U
UCCJIEIOBATENBCKON JIEATEIBHOCTH, 3aHMMAIOUIEN BaXXHOE MECTO B ITO3HAHUHU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero od1ero o0pa3oBaHusi, IPHU ONPEICTICHUN
COJIep>KaTeNIbHOM XapaKTEpUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPATUIIMOHHO TNPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUsl TaKOM MOJXO0J K ONPENENICHUIO LeNed U3ydeHUs
IpeMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LIEJSIMH W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (opMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOW
JeKaT KIHYEBbIC MOHATHUSA, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUIN O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX AJIs IPUOOPETEHNS YMEHU
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOAE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0e301acHOro OOpaIleHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeIMETa B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroass B
IPENoAaBaHUM XUMHH B OOJIbIIEH CTEIEHH OTIAETCS MPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA O00I1e00pa30oBaTENbHOM OpraHu3ally, BIIAJCIONIEr0 HE HabOpoM
3HaHWM, a (DYHKIMOHAJBbHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMHU
aKTHBHOTO MOJYyYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3yUYEHUHU NpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpPUOOPETAIOT TAKKUE LETU U 3a7a4l, KaK:

ajanTtanusl 0O0y4arolMXcsl K yCIOBUSIM JTUHAMHUYHO Pa3BUBAIOILErOCS MHPA,
GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MNPUHSATUIO IPaMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsiX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIMI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
JeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U o0paboTKU MH(OpMaLUH,
HEO0OXOAUMBIX ISl IPUOOPETEHUS OMBITA IEATEIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B NMO3HAHWUM XHMHH, a TaKXKe JUIsl OIEHKU C TMO3MIMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yYaromMUXCs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETATh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpPEMCHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM HH(POPMAITUN XUMHUIECKOTO COJICPKAHUS;

dhopMHUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HaIPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOIeM
PalMOHAJIBHOTO TTPUPOJIOIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTreTHYECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTU OEpPEe HOIO
OTHOIIIEHHUSI K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUIsI TIPUHSTHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydyeOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOr0 YpOBHS BXOJHUT B COCTaB MPEIMETHON 001acTu «ECTECTBEHHO-HAyUHbIC
TIPEIMETBD).

OO111ee YncI0 4acoB, OTBEAEHHBIX JIJIS1 M3YYCHUSI XUMUHU, Ha 6230BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaiseT 68 yacos: B 10 kiacce — 34 gaca (1 gac
B Heemo), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEPHAIOB. Te€Opusi CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TOJI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYECKUX BelecTB. ['omonorus, wn3omepus. XHMHYECKass CBA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemniectB. HomeHkiatypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTWYecKas) W TpPUBUAJIbHBIE Ha3BAHMS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIIECTB U MaTepualiaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAONIOJECHHWE M ONHCAHUE
JEMOHCTPAMOHHBIX OMNBITOB MO IPEBPALICHUIO OPraHUYECKHX BEIIECTB IpHU
HarpeBaHuM (IJ1aBjieHUe, OOYIJIMBAHUE U TOPEHUE).

Yriesoaopoast

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHMYECKMA psa. MeraH M 3TaH —
npocTeiiline NpeACTaBUTENN alKaHOB: (U3WYECKUE U XHMHUYECKHUE CBOWCTBA
(peakiuu 3amelieHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE U XUMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHeWIIne
XUMHUYECKHE CBOMCTBa (peakiusi nmojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkLUMH T'MAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOpEHUs), OJyYEHHE U IPUMEHEHNE.

Apensl. benzoin: cocraB, crpoeHue, (pU3NYECKUE U XMUMHYECKHE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIyYEHUE U MPUMEHEHue. Tonyor:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue u npumererue. TOKCUIHOCTb apEHOB.



['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAIMMMHA K PA3ITMYHBIM
KJIACCaM.

[IpupogHbple MCTOYHUKH YIVIEBOXOPOAOB. lIpupomHblii ra3 W HOIyTHBIE
HedTsHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTHYECKHil), mnuposm3. I[IpomayKrsl
nepepaboTky He(pTH, UX MPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 MePepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHUE C 00pa3liaMu TUIaCTMACC, KaydyKoB U pe3uHbl, Koyuiekuuu «Hedtby»
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOJAOB M TaJOr€HONPOU3BOIHBIX,
IIPOBEJCHUE IPAKTUYECKOW PabOThl: MOJyUYEHHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérurle 3amaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,

KOJINYECTBA MCXOJHOI0 BEMIECTBA WJIM MPOJYKTa PEAKIHMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

Kucaopoacoaep:kamue opranndecKue coeIMHeHUs

[IpenenbHple OJHOATOMHBIE CHOUPTHL. MeETaHOJI W 3TAaHON: CTPOECHUE,
dbuznyeckue M XUMHUUYECKHME CBOMCTBA (pEaklMM C AaKTHUBHBIMU MeETaJlJIaMU,
rajoreHoBOJIOPOJIaMHi, TOpPEHUE), NpUMEHEHHUE. BOIOpOJHbIE CBS3U MEXIY
MOJIEKYJIaMU CIUPTOB. JIelCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKaA.

MHOroatoMHble  COHUPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJECUCTBUE CO IIEJIOYHBIMU
MeTaJlJlTaMU, Ka4eCTBEHHAsi pEeakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBue Ha
Opra’u3Mm 4YesoBeka. [[pumMeHenne rmnepruaa u 3TUIICHTIIMKOIISL.

@deHoJ: CTPOCHHME MOJEKYJbl, (HU3NYEeCKUe U XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anbaerugipl U kemouwvl. DOpMaNbIETHUl, aAlETAIBICTUI: CTPOCHHUE,
dbu3nYecKkrue U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KauE€CTBEHHBIE PEAKIINH), IOJYYCHUE U TPUMEHEHHUE.

OaHOOCHOBHBIE MPEeNIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHCJIOTBI: CTpOCHHUE, (PU3UICCKHE U XUMUUECKHUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCJIOT, peakiius dTepu(puKaIumn), nojydeHue u npumeHenue. CteapuHoBas
W OJIEMHOBAsl KUCJOTHI KaK MPECTaBUTEIN BBICIIMNX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JEHCTBUE.

Cnoxnble 2(QUPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornyeckas
pOJIb KUPOB.

YraeBoael: coctaB, Kiaaccuukamus — yriieBoAoB  (MOHO-, JU- U
nonucaxapuibpl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3HUECKUE U XMMUUYECKHE CBOMCTBA (B3aUMOJEHCTBHUE C TUAPOKCUIOM
menu(Il), okucinenne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHuME,
OpoO’KEHUE TIIH0KO3bl), HAX0XKIEHUE B IPUPOJIE, IPUMEHEHUE, OMOJIOTHYECKas pOJib.
®dortocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u memnono3a Kak NpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3MYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJu3,
KayeCTBEHHAs peakLus C HOJOM).

OKCIepUMEHTAbHBIE METOABl H3YYCHHsI BEIIECTB M HMX MPEBpalllCHUM:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaroMHsIX CHUPTOB (B3aUMOJECHCTBUE INIMLEPUHA C
ruzpokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) m runpoxcugom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOIOM),
IIPOBEICHHE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3a1aun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccbl, oOBbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE OPraHUYEeCKUE COeAMHEHU. PU3NYECKUE U
XMMHUYECKHE CBOMCTBA aMMHOKUCIOT (Ha MpuMepe TIimuuHa). buonoruueckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJKH.

OKClIepUMEHTANIbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEHUil:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALMOHHBIX OMBITOB: JA€HATypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEITKOB.

BbicOKOMOJIeKYISIPHBIE COeTUHEHUS

OCHOBHBIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALUS U MOJTUKOHEHCAIUS.

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHsI BEIIECTB M WX MpPEBpallCHUN:
O3HAKOMJIEHHE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXXpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kiacce OCYUIECTBISETCA YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-



HAYYHBIX TIOHATHUW, TaK W TIOHATUU, SBISIONINXCS CUCTEMHBIMU JUIS OTACITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TIOHATHUS: SBJICHHE, HAYIHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAIN3, CUHTE3, KIacCH(UKANUs, TIEPUOJUYHOCTh, HAOIIOICHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

dwusuka: MaTepus, DOHEprus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE
BeIeCTBa, (GU3MUCCKUE BETUIUHBI M SMHHIIBI X U3MEPCHHUSL.

buonorus: kierka, opranusMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTocuHTE3, OWOJOTHYECKH AaKTHUBHBIC BellecTBa (OCIKH, YTJIEBOIBI, JKUPHI,
(dhepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC MCKOMAaeMbIe, TOIUIHBO,
pPECypCHI.

TexXHOJIOTHS: THIIEBbIC MPOAYKTHI, OCHOBBI PAallMOHAIBLHOTO ITHTAHUA,
MOTOIIIME CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYCCKUE MPENapaThl, MaTEPUAIbI U3
UCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMuYeckuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J10UKa. DHEPreTUYECKUe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHThl. OCOOCHHOCTH paclpe/esieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[Tepunoanueckuii 3aKoH u [leproanyeckas cictemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHAa M [leproanyeckoil CUCTEMBI
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM M TEpUOjaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHOW XWMHYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJSIpHOTO Y HEMOJIEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.



[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMHEHHU. Homenknatypa
HEOPraHUYECKUX BEIIECTB. ['€HETHYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHUsS MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3inuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

DnektponuTuueckas auccounanus. CuiabHbie U ciadbie anekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKuUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabnun «[lepuoanueckas cucrema XxuMuueckux snemeHtoB [l. U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEMIETOK, HAOIIOJCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEJIbl PACTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCATLHOTO UHIUKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBEICHHE
MpaKTU4YECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuum».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX peaKIuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C HCHOJIb30BAHUEM MOHSITHUS «MaccoBast JOJIs
BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxenne HemetaiuioB B llepuomunueckorn  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAINIOB (HA IpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajoreHoB, CEPbI, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHECHUMU.

Meramisl. [lonoxenune merannos B Ilepuoanyeckon cucteMe XUMHUYECKHUX
anemeHToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTa/uioB. O0mme ¢guzndeckue cBoiicTBa MeTaioB. CIlaBbl METAJLIOB.
DNEKTPOXUMUUYECKUI Pl HAMIPSYKEHU METaJIOB.



XUMUYECKHE CBOMCTBA BAXXHEUIMX METAJUIOB (HATPUM, KalWi, KaJIbIUH,
MarHuy, allOMUHUH, [IUHK, XPOM, JK€J€30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl nmomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

DKCIepUMEHTAIbHBIE METOJbl W3YYEHMsS] BEIIECTB W HMX MPEBpaICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4y, HaOJIOJEHUE W OMUCAHUE JIEMOHCTPAIIMOHHBIX |
71a00pAaTOPHBIX OMBITOB (B3aMMOJCICTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Ye, KAYECTBEHHBIC PEAKIIUU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO M3 YYAaCTBYIONIMX B PEAKI[MU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEILIECTB UMEET MPUMECH.

XuUMHUA U KU3Hb

Ponbp xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPTreTUYECKON U TMHUIIEBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenusi 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB M MAaTE€PUATIOB: BAKHEHUIINE CTPOUTEIbHBIE
MaTepuaabl, KOHCTPYKIHMOHHBIE MAaTEpHajbl, KpPAaCKHA, CTEKJIO, KEpaMHKa,
MaTepuabl JJs 3JNEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIbHBIC
yaoOpeHus.

Xumus W 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHHS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiIa 0€30MaCHOTO UCIIOJIH30BAHUS MTPENapaToB OBITOBON XUMHUH B
MMOBCEHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi MEXNpeaMETHBIX  CBA3€H NpH  U3yYeHUH OOmed u
HEOpPraHu4eckorM xuMuu B 11 Kilacce oCylIecTBIIIETCS YEpe3 UCIOJIb30BAHUE KaK
OOIIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TOHSTHS: HAay4YHbIM (DaKT, TMIoTe3a, 3aKoH,
TEOpUsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusukKa: MaTepus, SHEPTHs, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.



buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3ME.

['eorpadusi: MuHepasnbl, TOpHBIC MOPOJbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pECypCHI.

TexHoyorus: XUMUYEcKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOYYarOIIMMHUCS TPOTPAMM CpPEIHEro OoO0Iero o0pa3oBaHUs (JUIYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HaydHo-MeTOoau4Yeckod OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B coOTBETCTBHHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeaMeTa «XHUMHSD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolUXCsl PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4KUE MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHs» HOCTUTalOTCA B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U  TpaBWjIaMH  IOBEIEHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OIBITA MO3HABATEILHON M MPAKTHYECKOW NEATETHLHOCTH
oOyJaroluxcs Mo peaiv3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHMA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COUMAIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U ITO3HABATENIbHBIX 33/1a4, BHIMTOTHEHUH XUMUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHUBBI, HAMEPCHHS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MTOJIYYEHUH U IMOCIEAYIOIIEM aHATU3E
uH(OpMaIUK O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBAPHILEH C
MO3UIMN HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHMUSl LIEHHOCTEH 3J0pOBOTO M 0Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

coOroIeHUss TpaBui O€30MacHOro OOpalieHusi C BElleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpPaBWI WHAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIFOCH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuid pa3IuvyHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3ybTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccun W peanu3anud COOCTBEHHBIX IKU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

IKOJIOTUYECKU 1I€TIECO00PA3HOTO OTHOILICHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIIOJIb30BAHUS JIOCTHXKCHHM XUMHUHU IS
pELIEHHs BOMPOCOB PALIMOHATILHOTO PHUPOAOIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOLIEH
IPUPOTHON cpejie, YMEHHsSI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIATh UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeSATEIbHOCTH HKOJIOTMYECKOU HaIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUSI AaKTUBHO NPOTUBOCTOSTH HJICOJOTHUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSI CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
(GbOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYKarolIeM MHpE Kak O €IMHCTBE NPUPOABI U YEIOBEKa, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU MpoOJeM COXpaHCHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
LUMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH U BaKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepHAIbHOM KYyJNbTYphl, PEIICHUH TJIOO0AIbHBIX MpPOOJieM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBON U
HKOJIOTHYECKON 0E€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 0OCCIICUCHUH YCIIOBUI
YCHEIIHOTO TPY/JA U SKOJOTUYECKA KOM(POPTHOM KUZHM KAKIOTO YIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[OHUMAHUA CYIIHOCTH METOOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U



MPOUCXOASAIINX B HEM W3MEHEHUH, YMEHUS JIeaTh 000CHOBaHHBIC 3aKITIOYCHUS HA
OCHOBE HAayYHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C IEJIbIO TTOTyYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO HCIIOJIb30BaTh XUMHYCCKHE 3HAHWS JIIs
pelIeHus Ipo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHMIO B UCCIICIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHHHA 110 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K 0OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHUs» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE A dbopmupoBaHUs MHUPOBO33PEHUS oOy4Jaronmxcs
MEXIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUIUE
IEJTIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEUU(PUKY METOJ0B I[O3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCcclieJ0OBaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIInXCs;
COCOOHOCTD oOyyaromxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUECCKHE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA U  PETyJSITHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NOo3HABaTeJIbHbIMH
JelCTBUSIMMU:

1) 0a30Bble JJOrHYecKme JIecTBUSI:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeAesATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICJISITh XapPAaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aWMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS IJI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUS M KPUTEPUHU JJId KJacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJCHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJACIIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) 2JIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKOM peaKIuu
— MPU PElICHUH YYEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 6a3oBbIe HCCIeA0BATEIbCKIE TeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHMSI BEIIECTB U XUMHYECKUX
peaKkuuu;

dbopMyIUpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXCHU;

BJIQJIETh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATEIIBHO IPOTHO3UPOBATH €ro pe3yibTar, (opMyIupoBaTh
0000IIIEHUS W BBIBOJABI OTHOCHUTEIILHO JOCTOBEPHOCTH PE3YIbTATOB MUCCIICAOBAHNSA,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKON W MPOEKTHOM
JeSATEIIBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METO/IOB PELICHUS MPAKTUYECKUX 33/1a4, IPUMEHEHHUIO Pa3IUYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX uWHPoOpManuu (HaAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (OpM
MpeICTaBIICHHUS, KPUTHYECKU OIICHHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;



bopMyIMpOBaTh 3aMpOChl U MPUMEHATH PAa3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHbOpMAIlMU, HEOOXOAUMOM JJIS BBINIOJHEHUS YYEOHBIX 3ajay
OTNpEENEHHOTO TUIIA;

MpUOOpETaTh OIBIT KCHOJIB30BAHMUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

HCITOJIB30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPU PAOOTE C XUMUICCKOM
uH(pOpMaIMel: MPUMEHITh MEXIPEIMETHbIC ((DU3UYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMCHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJISIHOCTH.

OBjaieHUe YHHBEPCAJbHBIMH KOMMYHHUKATHBHBIMH JIeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaE€MOM TeMBbI B XOJE IHAIOTa W/WiH
JUCKYCCUHU,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3EHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIILHO M COBMECTHO CO CBEPCTHUKAMU ITPH BHITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOTHI MO UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3allid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBjaieHHe YHHBEPCAJIbHBIMH PETyJISTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OMpenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBAaTH U TI0 Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TpEIJIaraéMblii aJrOpuT™M JACHCTBUN MpuU
BBITIOJTHEHWU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
3¢ (dexTUBHBI crnoco0 HMX pemeHuss ¢ y4€TOM TMOJYyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISTH CAMOKOHTPOJIb CBOCH JEATEIHHOCTA HA OCHOBE CaMOaHaIN3a U
CaMOOILICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B IIO3HAHUY SIBJICHUN IPUPOJIBIL,



B (OpPMUPOBAHUU MBIIUICHUS] U KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOUMOM /Jisl pEHIeHUs] TPAKTUYECKUX 3a]ad M DKOJIOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpAass  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XMMHYECKUW JJIEMEHT, aToOM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATbHAS TPYIINa, PaIHKal,
M30MEPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCoJEpKalMe COCAUHEHUSA, MOHOMED, IMOJIUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHHMsI); TECOPUU M 3aKOHBI (TEOpUsi CTPOEHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeXKAIME B OCHOBE TMOHUMAHUS MNPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JIEATEIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTh XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHSITHUSA TMPH
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPraHUYECKUX COCAUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3rOTaBIMBATh MOJIEIIM MOJIEKYJI OPTaHUYECKUX BEILIECTB JJI1 WJUIFOCTPALUU KX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIWBATH TMPUHAIJIC)KHOCTh HU3yYEHHBIX
OPraHUYECKUX BEIIECTB II0 HMX COCTaBY U CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEIMHEHUS, BBICOKOMOJIEKYIISIDHBIE COEIMHEHMs), J1aBaTh WM Ha3BaHUS [0
cuctematudeckoit HomeHkiatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIE
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIHIECTB (ITHIICH, MPOTMHIICH, alleTUJICH,
ATUJICHTJIMKOb, TIULEpUH, (eHos, (hopMambiaeruj, areTaibAerua, MypaBbUHAS
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpraHUYeCKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOPMUPOBAHHOCTh YMEHHUS NPUMEHSTH IOJOKECHUS TEOPUU CTPOEHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOCHUS; 3aKOH COXPAHEHUSI MACCHI BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3HUECKHUE
U XUMHUYECKHE CBOMCTBA THUIIUYHBIX TMPEACTABUTENECH pa3IMYHBIX KJIACCOB
OpraHMYeCKHUX BeIIeCTB (METaH, 3TaH, 3TUJICH, MPOIWJICH, alleTUIIeH, OyTaaueH-1,3,
MeTmiI0yTaaueH-1,3, 6eH301, METaHOI, ITAHO, STHUJICHTJIUKOJb, TIALEPHH, (HEHOI,
aleTaNbIETU, MypaBbHasl U YKCYCHasl KHCIIOTBI, TJIFOKO03a, Kpaxmal, LeJUI0J103a,
AMUHOYKCYCHAasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BaHUEM
CTPYKTYPHBIX (OpPMYI;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
CBIpbs (He(PTh, IPUPOIHBIN ra3, yrojhb), CIOCOOBI UX MEPEPadOTKU U MPAKTUYECKOE
pUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
pEaKkLy 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOAYKTOB PEAKIINM);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUHU MIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOJIIOIEHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE),
WCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOoCy/Iol U J1TabOpaTOpHBIM O00OpYyJAOBaHUEM, a TaKXKe MpaBwia oOpalieHus ¢
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIIBITOB;

chOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
HKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB MPU HAIrPEBAHUMU, MTOTYUEHUE
ATUJIEHA U U3YYEHHUE €0 CBOMCTB, KAUECTBEHHbBIE PEAKIIMU OPTAHUYECKUX BELIECTB,
JeHaTypanus 0eIKOB MPU HArPEBAHUH, IIBETHBIC PEAKIIMKA OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMHd TEXHUKH OE€30MAaCHOCTU TMpU OOpalleHuH C BEIIECTBAMHU H
7a00paTOpHBIM ~ O0OpYJOBaHHEM, TMPEACTABIATh PE3YyJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH ypPaBHEHUH COOTBETCTBYIOLIMX pEAKUUAd |
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHopMaIUIo, TOJyYaeMyH) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, HTEpHET U IpYyTrUX);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJItOJaTh  TpaBUjia  AKOJOTHYECKHU
11e71Ieco00pa3HOTr0 TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh



OMAaCHOCTh BO3JICWCTBUSA HA JKMBBIE OPraHU3MbI ONPEACIEHHBIX OPrAHUYECKHUX
BEILECTB, MOHUMasi cMbica mnokaszatens [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIICHUS W TMPENOTBPAICHUS KX BPEIHOIO BO3ACHCTBHS Ha OPraHU3M
YEJI0BEKa;

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAaHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX ITO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHAYECKHUX

dbopmyL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapPTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUN IPUPOJIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM /I pelIeHUs] TPAKTUYECKHUX 3a/1ad U IKOJOTUYECKU
000CHOBAHHOT'O OTHOILICHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIAralOIINEe TOHATUA (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJIAPHBIN O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEIEHb OKUCIICHHS, XUMAYECKAsl CBS3b
(KOBaJIeHTHAs, MOHHAs, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTHYECKAS JIUCCOLUALMSA, OKHUCIUTEINb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakilud, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUH
P XUMUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIUE B OCHOBE ITIOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAaHUM BAKHEHIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JICITEIHPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IOHSITHUS IPH
ONMCAHUY HEOPTaHUYECKHUX BELIECTB U UX ITPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
HEOpPraHWYECKUX BEIIECTB (yrapHbl ra3, YIJIEKUCIBIM TIa3, aMMHaK, rami€Has
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COJA, IUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN OMPEIEISITh BAIEHTHOCTh U CTETICHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUINYECKAs, BOJAOPOHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKON PEHETKH KOHKPETHOTO BELIECTBA (aTOMHAs, MOJIEKYJISIpHAs,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENEIEHHOMY KJacCy/TpyIne
COEMHEHMH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOANYECKOro 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €TO0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTb YMEHHM XapaKTepU30BaTh DSJCKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoi cucTeMsl
xumuueckux anemeHToB [[. WM. MeHneneeBa, MCHOJIb3ysl MOHATHUS «s-, p-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHI», OOBACHATH 3aKOHOMEPHOCTHU
WU3MEHEHUS CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHOAaM U
rpynnam Ilepuoandeckon cuctemMbl XUMUYECKHX 1eMeHTOB []. 1. MenneneeBa;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMH
BEILECTBAMH C ITOMOILBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3NUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolluX BEIIECTB, TEIJIOBOMY
s dekTy peaknuu, U3MEHCHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
peaxIuy, y4acTUIO KaTaau3aTopa);

Cc(OPMUPOBAHHOCTh YMEHHUH COCTaBISATh YPABHEHMSI PEAKIHUM pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEaKLMii HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATh
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIECTB;



chOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATHUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aencTus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh XUMUYECKHE TPOLIECCHI,
JeKAIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUN 00 OOMMX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOIEMaxX XHMHUIECKOTO TIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUN NPOBOJIUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MIOHSTHUS «MAcCOBas J10J1s BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKAX PEAKIUAX, MACcChl BEMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIIECTB, TEIIOBOr0 3¢ (deKTa peakiiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHU COOJIIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKON
MOCy/IoOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe IpaBUiia OOpaIIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
DKCIIEPUMEHT (pa3jioyKEeHHEe TMEePOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTaH3aTopa,
OTpe/eNieHNe CpPEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKITUH,
peakiui MOHHOTO OOMEHA, KayeCTBEHHBIE peaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30MacHOCTH MU OOpAILEHUH ¢ BEUIECTBAMU U JIA0OPAaTOPHBIM 000PYIOBAaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PeaKINii U POPMyIUPOBATH BHIBOBI HA OCHOBE 3THX
pE3yNbTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTHYCCKA aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAITMIO, TIOy4aeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1e7ecoo0pa3HOro TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHHUSI CBOETO 3JIOPOBBS W OKPYKAIOIICH MPUPOIHON CpEIbl, OCO3HABAThH
OITACHOCThH BO3JICHCTBUS HA JKUBBIC OPTAaHU3MBI OTIPEIEIEHHBIX BEIIECTB, ITOHUMAs



cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax CHocoObl yMEHBIIEHUS H
MpeI0TBPAIICHUS UX BPETHOTO BO3JEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENbIX M CHa0OBHIAIIMX OOYYAIOIIMXCSl: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins juis 3anucu XMMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne ni/m Konrpoabnbsie IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMUM
[TpenmMeT opraHu4YecKol XUMUHU.
1.1 Teopust CTpoeHUS OPraHUYECKUX 3 0 0 https://resh.edu.ru/subject/29/10/
coenuHenuit A. M. byrneposa
Uroro no pazneny 3
Pa3znen 2. YrieBoaopoanbl
1 _
2.1 PEACTIDHBIE YHTIEROAOPOAH 2 0 0 https://resh.edu.ru/subject/29/10/
ANKaHBbI
H :
2.2 CHPCACIBHBIC YIJICBONOPOET 6 0 1 https://resh.edu.ru/subject/29/10/
QJIKCHBI, AJIKaTUCHBI, ATKUHBI
23 ApoMaTu4ecKue yriieBoAOPOIbI 2 0 0 https://resh.edu.ru/subject/29/10/
[Ipupo € UCTO
2.4 PHPOZIIBIC HETORHHIH 3 1 0 https://resh.edu.ru/subject/29/10/
YIJIEBOIOPOOB U UX MepepadboTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaep:kaunue oprannieckie coeJuHeHUst
3.1 Cnuptel. Genon 3 0 0 https://resh.edu.ru/subject/29/10/
A . Kap06 .
3.2 HRACTHARL TAPOOHOBHIC KHCHOTH 7 0 1 https://resh.edu.ru/subject/29/10/
CrnoxHuble 3¢upbl
3.3 VYrneBoanl 3 1 0 https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Uroro no pazaeny 13
Pasznen 4. A3oTcoaepxkaiye opranHuyeckue coeIuHeHus

4.1 ‘ AmuHBI. AMMHOKHCITOTHI. benku 3 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 3
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 2
OBULIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne i/m Konrposbnusie IIpakrunyeckue
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crpoenue atomoB. [lepuoanueckuit
11
1.1 SAROH ¥ LICPHOAMHACCKA cHeTeMa 3 0 0 hitps://resh.edu.ru/subject/29/11/
XUMHYECKHUX 3eMEeHTOB /JI. .
Menneneesa
Crtpoenue BemniecTBa. MHOroooOpasue .
1.2 4 0 0 https://resh.edu.ru/subject/29/11/
BEIIECTB
1.3 XUMHUYECKUE PEAKIUN 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro no pazaeny 13
Pa3nen 2. Heoprannueckas xumusi
2.1 Mertanisl 0 1 https://resh.edu.ru/subject/29/11/
2.2 Hemeraminl 1 https://resh.edu.ru/subject/29/11/
C
2.3 BA3H HEOPTaiHccix 1 2 0 0 https://resh.edu.ru/subject/29/11/
OpraHUYEeCKUX BEUIECTB
Hroro no pazneny 17
Paznea 3. Xumud u :Knu3HbL
3.1 XUMUS U )KA3HD 4 0 0 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3

ITPOTPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHH s

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTe/ibHbIE PeCypChl

IIpenmeT opraHnYecKOl XUMHUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HaueHue

04.09.2023

https://resh.edu.ru/subject/29/10/

Teopust cTpoeHUs OPraHUuYECKUX
coenuHeHuit A. M. bytneposa,
€€ OCHOBHBIE I10JIOKEHUS

IIpencraBnenue o
KJIacCU(UKALUU OPraHUYEeCKHX
BemecTs. Homenkiarypa
(cucremaTnueckas) u
TPUBHUAJIBHBIC HA3BAHHUA
OpTraHN4YC€CKUX BCIICCTB

AJTIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKHM AT

MeraH u 3TaH — NpoCTEUIINE
MIPEACTaBUTENMN AJTKAHOB

11.09.2023

18.09.2023

25.09.2023

02.10.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPOIUIIEH —
IIPOCTENUIINE PEACTABUTEIHN
AJIKCHOB

09.10.2023

16.10.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

[IpakTuueckas padora Ne 1.
«[Tomyyenue sTuIIeHa U
U3y4CHHE €r0 CBONCTBY

23.10.2023

https://resh.edu.ru/subject/29/10/

Ankanuensl. byraguen-1,3 u
metunoyraguen-1,3. [lomyuenue
CHHTETHUYECKOTO KaydyKa U
PE3UHbI

06.11.2023

https://resh.edu.ru/subject/29/10/

10

AJKHMHEL: cOCTaB B 0COOCHHOCTH
CTPOCHUS, TOMOJIOTHYCCKHMA PSi.
AueTuieH — npocTeimuni
MIPEIICTAaBUTENb AJTKHHOB

13.11.2023

https://resh.edu.ru/subject/29/10/

11

12

Boruucnenus no ypaBHEHUIO
XUMHYECKON peaKkuu
ApeHbl: 6€H301 U TOITYOJI.
TOKCUYHOCTB apeHOB

20.11.2023

27.11.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

13

I'eneTnueckas cBsA3b
YIJIEBOAOPOJIOB,
MPUHAJIECKANX K PA3TUYHBIM
KJjlaccaM

04.12.2023

https://resh.edu.ru/subject/29/10/

14

[IpupoaHbIE HCTOYHHUKHN
YTJIEBOJOPOAOB: IPUPOAHBIN a3
Y TIONTyTHBIE HETSHbBIE Ta3bl,
HE(PTh U MPOIYKTHI €€
nepepadoTKu

11.12.2023

https://resh.edu.ru/subject/29/10/

15

IIpupoaHBIE HICTOYHUKHI
YTJIEBOJOPOAOB: IPUPOAHBIN a3
U MONyTHBIE HE(TSAHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€
nepepaboTku

18.12.2023

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

16

KonTponpHas pabora no pazaeny

«YTIeBOA0pOAB»

25.12.2023

https://resh.edu.ru/subject/29/10/

17

18

19

IIpenenbHble OTHOATOMHBIE
CIIUPTHI: METAHOJ U 3TAHOI.
Bonopoanas cBs3b
MHoroaromMHbie COUPTHI:
STUJICHIJIUKOIb U TIIULEPUH
@DeHO: CTPOCHHUE MOJICKYJIbI,

q)HSH‘IeCKI/Ie H XUMHNYCCKHEC
CBOﬁCTBa, IMPUMCHCHHC

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

20

Anpaeruapl: GopMaIbIeTUI U
areraiapaernn. AneTod

21

22

23

OaHOOCHOBHBIE MpeeTbHbIC
KapOOHOBBIEC KUCIIOTHI:
MypaBbUHAs U YKCYCHas

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBD»

CreapuHOBas U OJICMTHOBAs

KHCJIOTBI, KaK MMPEACTAaBUTCIIN
BBICIIHUX Kap6OHOBBIX KHUCJIOT

24

MpbLTa Kak COJIA BBICIIIAX
KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE IEUCTBUE

25

CrnosxHble 3(upsl Kak
MIPOM3BOIHBIE KapOOHOBBIX
KUCIIOT. [ MapOoIu3 CI0KHBIX

a¢hupos



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

26

JKupsl: Tunponns, NpUMEHEHUE,
Ouosornyeckas poib KHUPOB

27

YrieBoasl: COCTaB,
Kiaccudukanus. BaxHeimme
NPEJCTaBUTEINN: TIIOKO03a,
dpykTO3a, caxapos3a

28

29

Kpaxman u nemironosa kak
IIPUPOJHBIE ITOTUMEPBI

KonTponbnas pabota no pazueny

«Kucnopoaconepxkaiue
OPTraHUYECKUE COCTMHEHUS

30

AMMHBI: METHJIAMHAH U aHUJINH

31

32

33

AMMHOKHUCIOTHI KaK
am(pOoTepHbIE OpraHNYECKHe
COE€IUHEHUS, UX OMOJIOTHYECKOE
3Hauenue. IlenTumsl

benkn kak npupoaHsie
BBICOKOMOJIEKYJISIDHBIE
COEJIMHEHUS

OCHOBHBIC TTOHITUS XUMUH

BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHUN

34

OCHOBHBIC METOAbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. [lmacTMaccel,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejbHbIE pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM.
DnexTpoHHas KOH(Urypanus
aTOMOB

[Tepuoanueckuii 3aKoH U
[Tepuoanueckas cucrema
XUMHUYECKUX djieMeHToR /I, M.
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

06.09.2023

13.09.2023

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX JIEMEHTOB
Y VX COEJIMHEHHH 10 TPYTIaM H
nepuoaaM. 3HaUCHUE
MEPUOINIECKOTO 3aKOHA
CHCTEMbl XUMUYECKUX 3JIEMEHTOB
J.1. Menneneesa B pa3BUTUU

HayK{

20.09.2023

https://resh.edu.ru/subject/29/11/

CtpoeHue BemiecTna.
XuMHudeckas CBA3b, €€ BUI;
MEeXaHH3MbI 00pa30BaHUs
KOBAJIEHTHOU CBsA3U. BogopoaHas
CBSI3b

27.09.2023

https://resh.edu.ru/subject/29/11/

BaneHntHOCTS.
DNEeKTPOOTPULIATETLHOCTD.

04.10.2023

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

Creneunp okucicHus. Bemrecrsa
MOJICKYJIIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

[TonsATHE O IMCTIEPCHBIX
cucremax. MctunHele u
KOJUIOUIHBIE PACTBOPBI.
MaccoBast 107151 BellecTBa B
pacTtBope

11.10.2023

https://resh.edu.ru/subject/29/11/

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COCTUHEHUN.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

18.10.2023

https://resh.edu.ru/subject/29/11/

Krnaccudukanus XuMHuueckux
peakuil B HEOPraHUYECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAHEHHUs MacChl BELIECTB;
3aKOH COXPaHEHMs U
IIPEBPALCHNS] DHEPTUU TIPU
XUMHUYECKHUX PEAKIHAX
CxopocTts peakiuu. O6paTumbie

peakuuu. XUMHUYECKOE
paBHOBECHE

25.10.2023

08.11.2023

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

10

[IpakTuueckas padora Ne 1.
«BnusgHue pa3nuyHbIX GaKToOpoB
Ha CKOPOCTh XUMHYECKOU
peaxun»

15.11.2023

https://resh.edu.ru/subject/29/11/

11

DIIEKTPOJIUTHYECKAS
nuccoranus. Ilogarue o

22.11.2023

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

BOoJIOpoAHOM moka3zarese (pH)
pactBopa. Peakiuu noHHOTO
oOmeHa. ['maponu3 opraHudecKux
Y HEOPTraHWYECKHX BEIECTB

12

OKHCIIUTEIBHO-
BOCCTAHOBUTCJIBbHBIC peaKI_[I/II/I.
[TonsiTrie 00 3MEKTpONIH3E
pacIuiaBoB U pacTBOPOB CoJici

29.11.2023

https://resh.edu.ru/subject/29/11/

13

14

Kontponbnas paboTa mo pazaery
«TCOpeTI/IquKI/IC OCHOBBI XUMHUN»

MerTainmbl, UX MOJI0KEHHE B
[lepuoanueckoii cucreme
XUMHUYECKUX dieMeHToR /1. M.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHust atroMoB. O01IHe
(u3nyeckre cBOMCTBa METANIOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

15

16

17

CruaBbl METAIIIIOB.
DNEKTPOXUMHUECKUN Psijt
HaIpsHKEHUH METaJUIOB

XHUMHUUYECKHE CBOMCTBA
BAXHEHIINX METAJUIOB (HaTpuUi,
KaJlnii, KaJIbIIHi, MarHui,
TIOMUHHI) U UX COETUHEHU

XUMHUYECKUE CBOMCTBA XpoMma,
MEIN U UX COETUHEHUN

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

18

XUMHUUYeCKHe CBOMCTBA ITUHKA,
JKeJie3a M UX COSTMHEHUH



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

19

[TpakTuyeckas pabora Ne 2.
"Pemenue skCriepuMeHTaIbHbBIX
3a7ad4 1o reme «Metamis"

20

Hewmeramiel, X MOJIOKEHUE B
IIepuonnueckoii cucreme
XUMHUYECKUX dieMeHToB /1. U.
MeHeneeBa 1 0COOEHHOCTH
CTPOCHHUS aTOMOB

21

®u3nYeCKre CBOMCTBA
HEMETAJUIOB. AJIOTPOIUSA
HEMETAJUIOB (Ha MpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u
yriaepoa)

22

XUMHUYECKHUE CBOMCTBA
TaJIOTE€HOB, CEPhI U UX
COeTMHEHUN

23

24

XHUMHUECKHE CBOMCTBA a30Ta,
dbocodpa 1 UX COeTMHEHUI

XHUMHYECKUE CBOMCTBA yIIIepoaa,
KPEMHHUS U UX COCAUHEHUN

25

[TpumeHeHne BaxKHEUIINX
HEMETaJIJIOB M UX COeTNHEHUI

26

O00011IeH1E U CUCTEMATH3AIUA
3HaHu# o TeMe «Hemeramab.
Beruncnenus mo ypaBHEHUAM
XUMHYECKUX PEAKIUU U
TEPMOXUMHUYCCKHE PACUETHI




27

[TpakTuyeckast pabora Ne 3.
«Penienne s3KcrepuMeHTaIbHBIX
3aza4 o teMme "HemeTtamiasr"»

28

29

30

31

32

33

KonrponsHas pabora mo remam
«Metamne» U «Hemertamin

HeOpFaHI/I‘leCKI/IC H OPraHUYCCKUC
KHCJIOTHI. HCOpFaHI/I‘leCKI/Ie n
OpraHn4€CKUC OCHOBAHHUA

AmMdoTepHbIe HeopraHU4ecKHue u
OpPraHUYECKUE COCTUHEHHUS.
I'enetnueckas cBs3b
HEOPTaHMYECKUX M OPraHUYEeCKHX
BELIECTB

Poinb xumun B o0ecrieueHUN
JKOJIOTUYECKOU, JHEPIreTUIECKOMN
Y MHIIEBOM OE30IMacHOCTH,
Pa3BUTUU MEAUIUHBI

[IpencraBnenust 06 oOmUX
HAYYHBIX IPUHITUITAX
MIPOMBIIIIJICHHOTO TTOTy4eHUs
BOXHEHIIINX BEIIECTB

YenoBek B MUpe BEUIECTB U
MaTepHaJIOB

34

XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34
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