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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3zoBaTenbHON IPOTrpaMMBbl CpEeIHETO o011ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIONIMX OCHOBHbIE 00Opa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHST HA YPOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJIbI, HEOOXOAMUMYIO  JJis
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

MH(POPMAIIMOHHO-METOIMYECKAsl, peann3alusi KOTOpoil 00ecrneurnBaeT MoIydeHe
NPEJICTaBICHUS O 1IeNIAX, COACPKAHUM, OOIel CcTpaTernu 0O0y4eHUs, BOCITUTAHUS
U pa3BUTUS OOYydYalOIIMXCS CpPEJICTBAMHU IMpeIMeTa, H3y4yaeMoro B paMKax
KOHKPETHOTO TIPODHIIs;

OpraHU3allMOHHO-IUIAHUPYIOIasi, KOTOpas IpPEeAyCMaTpUBAaET  OINPEICIICHUE:
NPUHLUIIOB CTPYKTYPUPOBAaHUS U IOCIEAOBATEIbHOCTH M3y4YeHUs] Y4eOHOTO
MaTepuaia, KOJIMYECTBEHHBIX M KaUeCTBEHHBIX €r0 XapaKTePUCTHK; MOAXOIO0B K
(OpMUPOBAHUIO COJIEPIKATEIHHON OCHOBBI KOHTPOJISI U OLIEHKH 00pa3oBaTEIbHBIX
JOCTHKEHUN O00YyYarolMXCsl B paMKax MTOTOBOM aTTecTalMM B (pOpME €JUHOro
rOCy/apCTBEHHOI'0 SK3aMEHa [0 XUMUHU.

[Iporpamma a1t yriayOIE€HHOTO U3yYEHHS] XUMUU:

YCTaHaBIMBAET HWHBAPUAHTHOE IPEIMETHOE COJAEpkKaHUe, oO0A3aTeJbHOE IS
U3Y4YEHHUS] B PAMKax OTAEJBbHBIX NpOoQuUieH, NpelycMaTpUBAET paclpenesieHue U



CTPYKTypUpOBaHME  €ro Mo  KJaccaMmM, OCHOBHBIM  COJAEPKATEIbHBIM
JTUHUAM/pa3fienaM Kypca;

NaéT TPUMEPHOE paclpejeleHue Y4yeOHOTO BpPEMEHH, PEKOMEHIYEeMOro s
W3YUYEHUSI OTJETbHBIX TEM;

npejyiaraeT NpUMEPHYIO MOCJIEN0BATEIbHOCTh M3yUeHHsI y4eOHOro marepuaia c
y4€TOM JIOTUKM TOCTPOEHHUS Kypca, BHYTPUIPEAMETHBIX M MEKIPEIMETHBIX
CBS3€EH;

TaéT METOAMYECKYI0 HHTEpIIpeTaluio Iejed W 3ajJad H3y4YeHUs IpeaMera Ha
yriayoJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmiero  00pa3oBaHUs, COJIEPKATEIHLHONW  XapaKTePUCTUKU  IUIAHUPYEMBIX
Pe3yIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTEILHON MTPOrpaMMBbl CPEHETO OOIIEro
oOpazoBaHusl (JINUHOCTHBIX, METAMPEAMETHBIX, TPEIMETHBIX), a TaKXKe C YUETOM
OCHOBHBIX BHUJIOB y4ueOHO-TIO3HABATEIbHBIX JEHCTBUM 0OydarImerocs 1o
OCBOCHUIO COJICPKAHUS MPEIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TmpeaelaMH yCTAaHOBJICHHOM MPOTpaMMOM IO  XHUMHH
00s13aTeNTbHON (MHBAPUAHTHOW) COCTABIISIIONICH COACPIKaHUS Y4EeOHOTO MpeaMeTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBMM C HAINPABICHUEM KOHKPETHOTO
npoduis 00ydeHus.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOrO YpOBHEH B cHUCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSIT Ha YpOBHE YIIYOJNEHHOTO U3YYCHHUS HAMpaBlIeH Ha peaau3aluio
NPEEeMCTBEHHOCTH €  MOCJIEIYIONIMM  J3TalloM  MOJYYeHHs]  XUMHYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPEJHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3yueHHe MpeameTa «XUMHs» OPUEHTHPOBAHO
MPEUMYIECTBEHHO HA pPACIIUPEHUE U  YIIYyOJIeHHE TEOPETUYECKOU |
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIINX OMPEACIEHHBINA MPOPUITH
oOy4YeHMsl, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIOMIETO TOTYyYeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax npodeccuonaabsHOro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHPYEMBIM pE3yiabTaTaM OCBOCHHUS
denepanbHOil  00pa3oBaTENBEHON MPOTpaMMBbl  CpemHEro o0Imero oOpa3oBaHUs
U3yueHHue rnpeaMera «XUMHUS» OpPHUEHTUPOBAHO TaKXke Ha pelIeHHe 3aaad
BOCITUTAHUSI W COIMAIBLHOTO PAa3BUTUA OOydaromuxcs, Ha GOPMHUPOBAHUE y HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUI, YMEHHUI paldOHaIu3aluu Yy4eOHOTO Tpyda U



00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX  MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisionuMu peaMeTa «XUMHs» Ha YPOBHE YIIIYOJIEHHOTO HM3ydeHUS
SBIIIOTCS  YIUIyOJNI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHuveckas Xumus». [Ipu ompenenceHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpTraHM3allMHd CONEP)KaHUS ATHUX KYpCcOB B MpOrpaMMe MO XUMHHU 3a OCHOBY
npuHATel nojoxkenuss PI'OC COO o paznuuusax 06a30BOro U yriayOia€HHOro
YPOBHEH U3YUYEHHUS IIpEaMETA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHHUN, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YyY€HHUs TMpeaMeTa. JTa CHUcTeMa
3HAaHUW TIOJTy4YaeT OMPENEIEHHOE TEOPETUYECKOE JIOTIOTHEHHE, MO3BOJIIONISE
OCO3HAHHO OCBOUTH CYIIECTBEHHO Ooybluid  00BEM  (HaKTOJIOTHYECKOTO
MaTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3ydeHHUs TpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS O0OBEMA 3HAHUW O XHMHYCCKHUX
DJIEMEHTaX W CBOWCTBAaX WX COCAMHEHHWU HA OCHOBE PACIIMPEHHSI M yTITyOJICHUS
NPEJCTaBICHUH O CTPOCHHU BEIIECTBA, XMMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEaKIMi, paCCMaTPUBAEMBIX C TOYKH 3PCHHUS XMMHYCCKOW KUHCTUKH
U TepMoauHamuku. W3yuenue mnepuoandeckoro 3akoHa u Ilepuoamnueckoit
CUCTEMBbl XUMUYECKUX OJJIEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX KBaHTOBO-
MEXaHMYECKUX TPEJCTABICHUSAX O CTPOCHUH aroma. XHUMHYecKas CBS3b
OOBSICHACTCS C TOYKU 3PEHUSI IHEPreTHUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHud, a TakKe ¢ TOYKHU 3pEHUs MeXaHU3MOB e€ oOpa3oBaHus. M3yuenue
TUNIOB  pEaKiui  JOomoiHseTcss  (GOpMHpPOBAHHMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce oprannyeckoil XMMHUHM TIPH PACCMOTPEHHUHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN yaenseTcss oco00e BHUMaHHEe BOIpocaM 00 3JIeKTPOHHBIX A dekrax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHHe UMEeT TO, YTO Ha COAEpPKAHHE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy U XapakTep JOMOJHEHWW K oOmmeld cucreme
MPEIMETHBIX 3HAHUH) OKAa3bIBAIOT BIUSHUE CMEXHBIC TIpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UIecKoro mpoduis O0ibinoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. Ilpu
M3YYeHUHW TIpeJMEeTa B JIaHHOM CIlydae akIeHT OyaeT caelaH Ha OOIIHOCTh
METOJ/IOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TECOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJICKYJISIpHAsi TeopHusi (MOJEKYJspHas Teopus B (U3HKE), 3aKOHBI COXPAHCHHS
MacChl W DHEPTrUU, 3aKOHBI TEPMOJMHAMHUKH, DJIEKTPOIW3a, MPEICTABICHUS O
CTPOCHUH BEUIECTB U JPYTOE.



B TO Xe BpemMs B coIepXKaHMM IpeaMeTa JUId KIAcCOB XUMHUKO-
Ounonornyeckoro npoduiis OoNbIIMK yAENbHBIA Bec OyIeT MMEeTh OpraHuYecKas
xumusi. B 3TOM  ciayyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aluyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOMSAT, K MpPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMOUABI, OCJKH, YIJICBOJbI, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHUSA O COCTAaBE M CBOMCTBAX IPEACTABUTENIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEIIECTB CIYKaT OCHOBOW I H3y4YEHUs
CYLIHOCTH MpOoIecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHMS
0OI1IeHaAYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAaHUM HM3ydeHHe mnpeaMera «XuMUs» Ha yriayOJEéHHOM YypOBHE OCHOBAaHO Ha
MEXIIPEMETHBIX CBA3SX C Yy4eOHBIMU TMpeIMEeTaMHu, BXOISIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAaMeThl», «MaremMartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE

Tak)Ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJHEro oo0Iiero oopasoBanus (Ha 6a30BOM
yYpOBHE), 3a7laueil MEePBOCTETNICHHON 3HAYMMOCTH SIBIIA€TCAS (DOPMUPOBAHHE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIIbHOCTU YEJI0OBEKAa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTypbl. Pemenue
ATOW 3a7auyd Ha YIIIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoiaraet
peanu3aluio TaKuXx 1eNei, Kak:
dbopMupoBaHUE  TPENCTAaBICHUH: O  MaTepualbHOM  €IUHCTBE  MHUDA,
3aKOHOMEPHOCTSX Y O3HABAEMOCTH SIBIICHUI IPUPOJIbI, O MECTE XUMHU B CUCTEME
€CTECTBEHHBIX HAayK W €€ Beayllel poiau B 00€CleueHUH YCTOMYMBOTO Pa3BUTHS
YeJI0BeYeCTBA: B PEIICHUU TTPOOJIEM IKOJOTHUUECKOM, SHEPTEeTHICCKON U THUIIIEBOM
0e30MacHOCTH, B Pa3BUTHUM MEIUIIUHBI, CO3IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIIEUECHHHM PALMOHAIBHOIO MPUPOAOIOIb30BaHUS, B
dbopMHUpOBaHUM MHPOBO33pEHUS H OOMmIEH KyJdbTypbl 4elOBEeKa, a TakKke
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIUEHUS K CBOEMY 3J0POBBIO M IMPUPOIHOMU
cpene;
OCBOCHHME CHCTEMbl 3HAHUMW, JICKAIMX B OCHOBE XHMHUYECKOM COCTaBISAIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PYHIAMEHTAIbHBIX MOHSATHUM, 3aKOHOB U
TEOPUN XUMHH, COBPEMEHHBIX NPEACTABICHUN O CTPOCHUU BEIIECTBA HA Pa3HBIX
YPOBHAX —  aTOMHOM,  HOHHO-MOJIEKYJSIPHOM,  HAAMOJEKYJSIPHOM, O
TEPMOJUHAMUYECKAX WM  KHHETUYECKHX  3aKOHOMEPHOCTAX  MNPOTECKAHUS
XUMHYECKHX PEAKUMHA, O XMMHYECKOM PAaBHOBECHH, PACTBOpPAX M JUCHEPCHBIX
cucreMax, 00 00X HAyYHBIX TPUHIIUMIIAX XUMUYECKOTO IPOU3BOJICTRA;



(opMupoBaHUE y OOYYaIOIIMXCS OCO3HAHHOTO MOHHMMAaHHS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMUYECKUX 3HAHUHU I OOBSICHEHHS KIIOUEBBIX HIEH M TpoOsieM
COBPEMCHHOW XWMHWH, I OOBSICHEHUS W MPOTHO3UPOBAHUS SIBICHHUM, UMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPHUPOJy; TPAMOTHOTO pPEIIeHUS MpoOJeM, CBA3aHHBIX C
XUMHUEH, NPOTHO3UPOBAHUSA, AHAIM3A U OLEHKA C IIO3ULHUN DKOJIOTMYECKOU
0e30MacHOCTH TOCHEACTBUN OBITOBOW U  TMPOU3BOJCTBEHHON JE€ATEIbHOCTH
YeNIOBeKa, CBSI3aHHOW C XWMHUYECKUM TPOU3BOACTBOM, HWCIIONB30BAHHEM U
nepepaboTKOM BEIIECTB;
yrIyOJieHue TPEJCTABICHUH O HAayYHBIX METOJaX MO3HAHWS, HEOOXOAMMBIX JIJIs
NPHOOPETCHUST YMCHHMA OPHCHTHUPOBATHCS B MHPE BEHICCTB U OOBSICHCHHS
XAMHYECKUX SIBICHHH, WMCIONIMX MECTO B TMPHUPOAC, B IPAKTHICCKOU
JESATEIHPHOCTH U TTOBCEHEBHOM JKU3HHU.

B mnane peanm3anmuu MEPBOOYEPEHAHBIX BOCIUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIUN 1EJIOCTHOM CHUCTEMBbI CpeIHEro OO0IIero oO0pa3oBaHUS MPU U3YHYECHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:
BOCIIUTaHUE YOCKJIEHHOCTH B IO3HABAEMOCTH SIBIICHHH TMPHUPOJbI, YBAXKCHUSI K
IpOIIECCy TBOPYECTBA B 00JACTH TEOPETUUECKUX U MPUKIAIHBIX UCCIEIOBAHUN B
XUMHH, (POPMUPOBAHME MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU;
pa3BUTHE MOTUBAIMKM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
Y CAMOBOCTIMTAHUIO HA OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX [ICHHOCTEH;
pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, HWHTEIUIEKTYaJbHbIX M TBOPYECKUX
criocoOHOCTEH o0y4Jaronuxcs, GOpMUPOBAHKE Y HUX CO3HATEIIFHOTO OTHOIIICHUS K
caM000pa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHMIO KaK YCIOBHUIO YCIEITHOM
npodeccuoHaIbHOM M 00IIECTBEHHON NIEATebHOCTH, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3I0POBOM 00pase KU3HHU;
dbopMupoBaHNE YMEHHMI U HABBIKOB PAa3yMHOTO NPHUPOJOIOJIH30BAHUS, PA3BUTHE
HKOJIOTUYECKON  KYyJIbTYphl, TPUOOpETEHHE OmbITa OOIECTBEHHO-TIONE3HON
JKOJIOTUYECKOM JEATEIBHOCTH.

OO61iee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMUU Ha YTITyOJIeHHOM
YpOBHE cpemHero obimiero oopasoBaHusi, cocrapisier 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Heznento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W  3HAYeHHE  OpPraHUYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHHM.

DNEeKTpPOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
akuenTtopHslil). TUMNBl MepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBSA3M.
OnunapHas, nBOWHAsE U TpouHas cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM paaukane, HyKJIeopuiae Hu
anexTpoduIe.

Teopust crpoeHuss opraHnyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynspHble W  CTPYKTYpHbIE  (HOPMYIIBI.
CtpykTypHble (OpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buabsl uzomepuu: CTpyKTypHas, NPOCTPAHCTBEHHAS.
OnexTpoHHble YPDEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HOMeHKatypa opranndeckux coenuHeHuil (IUPAC) u TpuBuaibHble Ha3BaHUS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KJIaccU(UKAIUs OpraHUYecKUX peakiui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEHIECTB M HUX MpEeBpalll€HU:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKHWX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEUIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIIMBAaHME W TOPEHHUE), KOHCTPYHPOBAHHE MOJEICH MOJIEKy
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas GpopmMynia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTase yriepona, G-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMM 3aMElICHUs, H30MEepHU3alluH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajblX (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudyeckuil psii ankeHoB, oOmias Gopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNl ajKEHOB, Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, 6- U 7m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCIUHEHUS, 3aMEIICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuit psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, Sp-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OcH30i1a. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oensoma. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUM 3aMECTHTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHbIE ra3bl. HedTh U €€ mpoucxoxiacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepabOTKu HEPTHU, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOTO U CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUCHMsI BEIIECTB W HX MPEBpaIlCHUN:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBopoM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApYKEHHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U raJlOreHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccuukanus. Dusnueckue CBONCTBA  MpeaeiabHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OTHOATOMHBIE CIUPTHI. [[eMCTBUE ATaHOIa U METaHOJa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITIUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl nostydyeHus u npuMeHnenue penona. GenondopmanbaeruaHas cMoIa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOWMCTBAa  albIETHUJIOB W  KETOHOB:  PEaKUUH
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HoMeHkIaTypa. duznueckue CBOMCTRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHCJIOTHL. [loHSTHE O TMPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAS, JUHO/E6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMymna, u3oMepus H
HOMEHKJaTypa. PU3MUYECKHEe U XUMHUYECKHE CBOWCTBA: THUIPOJIM3 B KHUCIOU H
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mp11a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMU C YYACTUEM CHUPTOBBIX U AJIbJECTHUIHOU
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranaBnuBaronye 1 HEBOCCTAHABIMBAIOIIME aucaxapubl. [ naponus
nucaxapusoB. Haxoxaenue B mpupoje u npuMeHenue. [lomucaxapuibl: Kpaxman,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHME CBOMCTBA Kpaxmajaa M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYECTBEHHAas pPEaKkius ¢ HOJAOM. XUMHYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUAE ITAHOJA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpokcumom  meau(ll)), peakmus raunepuHa €
ruapokcuom Meau(Il), xumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ runppokcunoM meau(ll), BzammopeiicTue
Kpaxmayia ¢ MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a/ad 1o teMam «CHupThl U
denoinby, «KapdoHoBbie KUCAOTHI. ClOKHbBIE Y3PUPBD».

A3oTcoaep:Kale OpraHuyeckue coelMHeHnsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeJACTaBUTE]Ib aMHUHOB apoMarudeckoro psga. CrpoeHue
aHwiMHA. B3auMHoOe BiMsIHUE TPYIIN aTOMOB B MOJeKyse aHuiauHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucnoTel. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU OL-
AMMHOKHCJIOT:  TJIMOUH, ajaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponHbsle nonuMepsl. llepBuuHas, BTOpHUYHAsT W TpETHUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHue O€NKOB B BOJE, JA€HATypamusi OEIKOB MpPU HArpeBaHUU, LIBETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3zoTtconepxamue OpraHu4eCcKue COEZIMHEHUS " «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BricokoMoOJIeKyJISIPHBbIE COeIUHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TOJTUCTUPOJ, MOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, EPCTh, MEIK), HICKyCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HaXOXJICHHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWCTB WJIM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanuss MEXIIpeIMETHBIX CBA3E€U MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYUHBIA (DAKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3NYECKUE BEJIMYUHBI, €IMUHUIBI HU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIEBOMABI, JKUPBI, HYKICHHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHNYECKASA XUMUA
TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMUIeCKuX JIEMEHTOB (S-, P-,
d-, f-o;mementsr). PacmpeneneHue dIIEKTPOHOB IO aTOMHBIM — OPOMTAISIM.
DONeKTpOHHbIE KOHPUTYpAIlMK aTOMOB 3JIEMEHTOB MEPBOTO0—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. Menneneera. CBsA3b mepuoAndYecKoro 3akoHa u llepmoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEepHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona /[.1. Menneneena.

XuMHuUeckass CBS3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJICHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JJIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTtHble cBsaA3u. BopopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BasieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHIbl. 3HAYECHUE KOMIUIEKCHBIX COCTUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHMUECKUX BEIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumblie U HeoOpaTUMbIE peaklui. XUMUYEeCKoe paBHOBecue. KoHcTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuiibHble W ClaOble AICKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menoyHas. Bomopoaueiii mokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpolecchl OKHCIEHHUS W BOCCTAHOBJICHUS.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
paziokeHue TMEpPOKCHAa BOJOpPOAAa B TMPUCYTCTBUM KaTalnd3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne H©HemeraiuioB B llepuoguueckod cucremMe XUMHAYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHUMHYECKHE CBOMCTBA: PEaKIUU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
coeIMHEHUs rajoreHoB. JlabopaTopHble U MPOMBIILICHHbIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
KUCI0opoja. PU3NYECKUE U XMMHYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOPOJAa U
030Ha. OKCUABI U IEPOKCUIBL.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBomopon, cynbdunbl. Oxcun cepbui(IV), oxcua
ceprl(VI). Cepnucras u cepHas KUCIOTBI U uX coyid. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxzaenue B mpupojae, CHOCOObl MONY4YEeHHs, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA. AMMMAK, HUTPUIbl. OKCHUIIBI a30Ta. A30TUCTAsi U a30THas
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coeguneHuir. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepona(ll), okcun yraepona(IV), yronpHas kuciota u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, OOPa30BAHHBIX YTIIEPOJIOM, U €ro
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuueckue cporctBa. Oxcun kpemHusA(I1V), kpemHueBass KHUCIOTa, CUJIMKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune mMetaiuioB B [leproanueckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl
MOJTy4YECHUS METaJIJIOB: TUAPOMETAILTYPrHUsl, NUPOMETAILTYPIHS,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPPO3UH.

OO6mrast xapakrtepuctuka MeTawioB [A-rpynmsl [lepromnueckoit CUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctiuka metamuioB [IA-rpymmer [lepuonnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKéEcTkoCTh BOABI U CIOCOOBI €€ YyCTPaHEHHUSI.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTawioB noOouHblx noarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u AUXpOMAaThI, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKkue W XHUMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xxeneza(lll). [lonyuenue n mpuMeHeHHUE Kee3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJIPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [IpumeHnenue
LIMHKA U €TO COCIMHEHUN.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHCJIOpOJE, H3y4YeHHE KOJUIeKuMu «MeTambl W CIUIaBbl», B3aUMOJICHUCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
1€JI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUYECKHE aHUOHBI, KATUOH BOJOPOJa
U KaTHUOHbl METAJUIOB, B3aWMOJECUCTBHE THUIPOKCUIAOB AIOMHUHUSA M ILHUHKA C
pacTBOpamMu KHUCIJIOT U IIEJIOYEH, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOJYYEHHUs Ba)KHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOro0 MCIOJIb30BaHMs NpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepaMHuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pEaKIMU, €CJIH OJHO W3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJM BBIXOAA MPOJYKTa PEAKIUU OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHSTHH, TPUHSATHIX B OTAEIBHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE MCKOMAEMBbIE, TOTUIHBO,
peCypChl.

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIOINIME COCTABISIIOLIME: OCO3HAHUE
0oOyJarolmuMHUCsT POCCUMCKON TpaxJaHCKOM HJEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HaJTMUME MOTUBALIUU K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMH TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MmpeaMera «XHUMHUS»  OTpPaXaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHUYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JeTEIbHOCTH.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEIBHONM M TMPAKTUYECKOW JEATETbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUiIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7a4, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHsI, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOM €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUM;

YBKEHHUS K TPOILIECCY TBOpYECTBA B OOJACTH TEOPUHM M MPAKTUUYECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUIMTENbHBIX ~ HAaOMIOJCHUHM, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(OpMAIMU O MEPEAOBBIX TOCTUKEHUIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTeW 370poBOro M 0Oe3omacHoro o0pasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHUSI I[EHHOCTU TMPaBUJI HWHIUBHAYAIBHOTO M  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQEeCcChii pa3aIuaHoOro pojia, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpazoBanus, Oymymieit mpodeccun u peanu3anuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIO0AJTBHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HEOPUATUSA JECHUCTBUM, NPUHOCAIIMX Bped OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu MpobiieM COXpaHCHHS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYUBOTO PAa3BUTHSL UYETOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHHMAaHUs CYUIHOCTM METOJIOB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIEr0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB W HMEIOMIMXCS JaHHBIX C [EJIbI0 MOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa MU CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
MpoLece, CUCTeMa, HAYYHbIA (akT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHBIC yueOHBbIC
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIEe Ppe3yiabTaThl OTPaXKalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIILHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBUA

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENILHO  (OpMYyNIHpPOBaTH M aKTyalIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUSA JIJIS1 OOBSICHEHUSI OTJEIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KiIacCU(PUKalMU BEIIECTB U
XUMHUYECKHUX PEaKIUil;

YCTaHABIMBATh MNPUYMHHO-CIEICTBEHHBIE CBSA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peaKknuu — TPU PEIICHUH YYCOHBIX ITO3HABATEIBHBIX W TPAKTHYECKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMHU METOJOB HAY4YHOTO ITO3HAHHS BEIIECTB M XUMHUYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHUS W  TIPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIEHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB ITO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OPUCHTHPOBATHCSI B PA3IMYHBIX HCTOYHWKAX WHPopManuu (Hay4dHO-
MOMYJIIpHAs. JIMTepaTypa XHUMHUYECKOTO COJIEpPKaHUs, CIPaBOYHBIE IOCOOMS,
pecypcbl MHTEepHETa), aHaIM3upoBaTh WH(MOPMAILMIO PA3IUYHBIX BHIOB U (HOpM
IpeICTaBIICHUS, KPUTHUYECKH OIICHUBATh e JOCTOBEPHOCTH u
HETIPOTHBOPEYHUBOCTH;

(GopMyTUpPOBaTH 3aIPOCHI U MPUMEHSATh PA3TUYHBIC METONbI MPHU IOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKUE) 3HAKU U CUMBOJIBI, (OpMYIIbl, aO0peBUaTypbl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKI1a€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHH, BBICKA3bIBATh WU, ((OPMYIMPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOro MpoeKkTa, U (opMyJIupOBaTh BHIBOJIBI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEHOBAHUU IMYTEM COIJIACOBAaHUS IO3ULUMU B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCaJIbHbIe y4YeOHbIE ICHCTBUSA:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYLIECTBISATH CBOKO IIO3HABATEIBHYIO
JEATENBbHOCTD, OmNpelensas €€ Lead M 3aJadd, KOHTPOJIUPOBATH M II0 Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNroOpuTM JIEWUCTBUNA TIpH
BBIMIOJTHEHUU Y4eOHBIX M HUCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haumbosee
b eKTUBHBIN crmoco0 HX pemieHuss ¢ y4€TOM MOJYyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUECKUX PEAKLIMAX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YIIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI IEHCTBUI
0 OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOPa30BaHUIO 3HAHUM, BUIIBI EATEILHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUW B PA3THYHBIX yUEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ XUMHEl. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHHYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTH YEIIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHUECKON, YHEPTETUUYECKON U
MUIIEBONA 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEpUAIIOB,
HOBBIX HUCTOYHUKOB SHEPIUH, B o0ecrieueH pPalMOHAIBHOTO



MPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJOBeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBbIO U IPUPOJIHOU CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHYECKMX  3HAaHHWM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralOIINE MOHATHS — XUMAYECKHUI 3JIEMEHT, aTOM, JIpO U AJIEKTPOHHAS
oboyouka aroma, s-, P-, O-aToMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alMs AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BAJICHTHOCTb, AJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCICHUS, XUMHUYECKasi CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
Ipymmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTYypHass M MPOCTPAHCTBEHHAas (reomMeTpuyeckas,
ONTHYECKas), HW30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHCJIOPOJ- U a30TCOJIEpKAINE OPraHUYECKUE COCAMHEHHSI, MOHOMED, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPUM, 3aKOHbI
(nepuonnueckuit 3axkon J[. VM. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKHUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBpPAIICHUS DHEPrUM TIPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHU, MUPOBO33PEHUYECKUE 3HAHMS, JIKAIIUE B OCHOBE
NOHUMAaHHUS IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBICHUM; MPEICTABICHUS
O MEXaHHW3MaxX XHMHUYECKHX pPEakKlHi, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIax (MHIYKTUBHBIA U Me30MepHBIN 3¢ dekThl, opueHtanTtsl | u Il pona);
(dakToNOrMYeCKUEe CBEIECHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHH M 0e30ImacHOM
UCIIOJIb30BAaHUM BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YelloBeKa, OOMMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA TPUMEPE MPOU3BOACTBA METAHOJIA, IEPePabOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEpHbIE MPU3HAKH TMOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
ONMCAaHUU COCTaBa, CTPOEHHUS U CBOWCTB OPraHUYECKUX COCTUHEHNUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHHIX) POPMYII OPraHHIECKHUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIHMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKUMW  IMOCPEACTBOM  COCTAaBIICHUS
ANIEKTPOHHOTO OallaHca »JTUX peaKIWid, peakmuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;

M3TrOTaBIUBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB ISl WLIIOCTpaIuu
HX XMMHAYECKOr0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHS;



c(hOpMHPOBAHHOCTh YMEHHUM: yCTaHABIMBATh MPUHAIC)KHOCTh H3yYCHHBIX
OPraHWYECKUX BEIIECTB 1O HX COCTaBy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COEIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMATHYECKOI
Homenknatype (IUPAC) u mpuBOAWTH TpUBHATBHBIC HA3BaHUS IJIS OTISIHHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJYOJ, TJIMIICPHUH,
ATWICHIJIMKONb, (EeHOJ, (GopMaabACTHU/l, alleTalbJCTH I, alleTOH, MypaBbUHAs
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTeapUHOBAs, OJICMHOBAsS, MATbMUTHHOBAS KUCJIOTHI,
TJIAIWAH, aJaHWH, MalbTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, HW3OTPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHue);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIUHCHUAX (KOBaJICHTHAs W WOHHAs CBS3b, G- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TIOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. ByTiepoBa /st 00bSICHEHUST 3aBUCUMOCTH CBOWMCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
¢u3nUeckre W XUMHUYCCKHE CBOMCTBA THUIMYHBIX NPEJICTABUTENICH pPa3IMYHBIX
KJIAaCCOB OPTaHMYECKHMX BEIIECTB: aJKaHOB, ITUKIOAIKAHOB, aJIKCHOB, aJIKaJINCHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, IH- U TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh  TEHETHYECKYIO  CBSI3b  MEXIYy  HHUMH  YpPaBHEHHSIMU
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUH C MCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh Ha KOHKPETHBIX IPUMEpPaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT
KpPaTHOCTH Y THIIA KOBAJCHTHOMN CBSI3M (G- M TT-CBSI3M), B3AUMHOTO BIIUSIHHS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOYHHUKHU YTIIECBOIOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTHIECKOE TPUMEHCHHE MPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJCHUS CHCTEMON 3HAHUM O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HaHUS — HAOJIOACHUN, U3MEPECHUH, MOJICIUPOBAHNUN, YKCIICPHUMEHTE
(peaTbHOM M MBICIICHHOM ) U YMEHHUS MPUMEHSTH 3TH 3HAHUS,

c(hopMHUPOBAaHHOCTH YMEHUS PUMCHSTH OCHOBHBIC oriepanuu
MBICIIUTEJILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,
CHUCTEMATH3allNI0, BBISBIICHUEC NMPHUYMHHO-CIICJACTBEHHBIX CBS3CH — JUIA M3YYCHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIINN;



c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3UUYECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKACHUIO XUMUYECKOU
dbopMysbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIIEHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  MOCJEACTBUS  OBITOBOM |
IIPOU3BOJCTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEIIECTB, UCIOIL30BaTh MOJYYCHHBIC 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUI
poOJieM B CUTYaIHSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOSITEIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUI SKCMEPUMEHT (TOJIydEeHUE U HW3YYEHHE CBOWCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIUU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAJIbHBIX
3a/lady 10 pAacClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
Oe3omacHoro oOpalieHusi ¢ BelIeCTBaMU U JIA0OPATOPHBIM O0OPYAOBAHUEM,
dbopMynupoBaTh 1€Nib HUCCIENOBaHUA, TNPEJICTaBISATh B pazIu4yHON ¢dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMCHHM:

coOJIF01aTh MpaBUia SKOJIOTHISCKU 11e7IeCO00pa3HOTO MOBEACHUS B OBITY U
TPYJIOBOW JEATEIbHOCTU B LIEJAX COXPAHEHUS CBOETO 3[0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JIEMCTBUS Ha JKUBBIE OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [K;

aHAJM3UPOBATH 1€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISITh IICJICHAMPABICHHBIA TOUCK
XUMUYECKOW MHPOPMALIUU B Pa3IMYHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAM3UPOBATh XUMHYECKYIO WH(MOPMAIINIO, epepadaTbiBaTh €€ W MCIOIb30BaATh

B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3aaueH.
11 KJIIACC



[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTHU SBJIIEHUM NOPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJii B 00E€CICYCHUU YCTOMUHUBOTO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECICUCHHM PAlMOHAIBHOIO MPUPOIOIOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33PECHUS U OOIIEH KyJIbTyphl YEJIIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHITHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAsE 000I0YKa aToma, s-, P-, d-aTOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXKIEHHOE COCTOSHUS aToma, THOpUIM3allds aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsi PEHIETKa, XUMHUYECKasi peaklusi, pacTBOp, JJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIUTHUYECKAsl JUCCOLMALNs, CTEIEeHb JUCCOLIMALINY,
BOJIOPOJIHBIN TMOKa3aTeldb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(deKT
XUMHUYECKOU PEaKLUH, CKOPOCTh XUMMUUYECKON PEaKLMHU, XUMHUUYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJUTUYECKON AUCCOLMALNU, TEPUOTUYECKUI
3akoH /.M. MenneneeBa, 3aK0OH COXpaHEHUSI MACChl BELIECTB, 3AKOH COXPAaHECHUS U
[IPEBPAILICHUS] SHEPTUM NPU XUMHUYECKUX PEAKLMAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JICHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3BIK
XUMHHM, MHUPOBO33PCHUECKHE 3HAHUA, JIeKallMe B OCHOBE IIOHUMaHUS
IPUYMHHOCTH U CHCTEMHOCTH  XUMHMYECKMX  SIBIICHUH;  COBPEMEHHBIC
MPEJCTABIEHNUS] O CTPOCHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJIIDHOM ~ YPOBHSIX; MPEACTABICHHAS O MEXaHU3MaxX XUMHUYECKHUX
peaKkuuii, TEPMOAMHAMHYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTIX  MX
MPOTEKAHUs,, O XMMHYECKOM PaBHOBECUHM, PACTBOpPAX U JUCIIEPCHBIX CHCTEMAX;
(akTONOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M 0O€30MacHOM
MCITOJIb30BAaHUM BKHEUIINX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUYECCKOM
NEATeNIbHOCTH  YeJOBEKa, OOIMX  HAyYHBIX MPUHIMIAX  XUMHUYECKOTO
MMPOU3BOJACTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKH TOHSITHMA,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHU;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMYJ BELIECTB M  YpPaBHEHUW XHMHUYECKHX  PpEaKIHi,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUSX, BHJI XUMHUYECKON CBS3M (KOBaJEHTHAas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTETIEHEeW OKHCJICHHS DJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTajau3atopa |
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MeHnaeneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XHMMHYECKUX DJIEMEHTOB II€PBOrO—UYETBEPTOTrO IIEPUOJIOB
[lepuoguueckoin  cucremsr .M.  MengeneeBa,  uCHoNb3ys  TOHSTHUS
«OHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, 0-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
coeMHEeHUM 1o nepuojgam u rpynmnam llepuonmueckon cucremer [, WM.
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHUYECKOW CBS3M MEXKAY HEOPraHUYECKMMH BEIECTBAMHU C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaklui; peakluii MOHHOro OOMEHa NMYTEM COCTABJICHUS WX TMOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEaKIui C Yy4€TOM HUX DHEPreTHUYECKUX XaAPAKTEPUCTUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMHUUYECKHE PEaKIIHH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTb BIAJIEHUS] CHUCTEMOM 3HAHMM O METOJIaX HAyYHOIO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIECTBA, MaccCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa peaKkUuu, €CIU OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BUJE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIbHBIX 3aiad 1o TemaM «Metame» u  «Hemeramisl») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoN opMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATHh M OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTb YMEHHI: COOJIIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATeIbHOCTU B IESAX COXPAHEHUSI CBOETO 3/I0POBbs, OKPYXKAIOIIEH MPUPOIHON
cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pa3BUTUS, OCO3HABAaTh OIMACHOCTH
TOKCUYECKOTO JEHCTBUS Ha KUBBIE OPTraHU3Mbl OMPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBISATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, TiepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/05c¢9a929-6741-4d7c-
84b5-009292468356?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5412/start/212563/

ApoMarudeckue yrieBoaoposl

bu6mmoreka [{OK
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-

8
2.3 (apensnr) aded-c3ddal9feef4?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4775/start/150494/
bubmmoreka [IOK
24 [TpupoHbIE NCTOYHUKHI 4 https://lesson.edu.ru/lesson/99557a5e-2221-43e0-
' YTJIEBOJAOPOJIOB U UX IepepadoTKa 97b8-983de535c44d?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6148/start/170461/
2.5 Tanorennponssoameie 4 1 https://studfile.net/preview/5676130/page:21/
YTJIEBOJIOPOJIOB
Hroro 1o pasueny 35
Paznea 3. Kuciaopojaconep:kanue opranndeckue coeJMHEHUsl
bu6moreka [IOK
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-
bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-
3.1 Cruptel. ®eron 11 a8e5-d12a0bedc826?backUrl=%2F04%2F 10
https://lesson.edu.ru/lesson/649883b8-7c5f-4116-
896e-10a2278h08f1?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
bubnuoreka [JOK
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-
b076-ch72e5858b90?backUrl=%2F04%2F10
KapGoHunbHbIe COETMHEHHS: https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
3.2 aJbIETUAbl U KETOHBI. 21 a3ec-ba0f9fe63c0d? backUrl=%2F04%2F10

KapOoHoBbie kuciaoTsl. ClloKHbIE
s¢upsl. XKups

https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-
8de3-7efba8h98cdb?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4776/start/150604/



https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://studfile.net/preview/5676130/page:21/
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4776/start/150604/

bubnuoreka [IOK
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-
963b-01d2e212d4d0?backUrl=%2F04%2F10

9
3.3 YrIeBO I https://lesson.edu.ru/lesson/690fbb76-f94a-4{77-
bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5413/start/150714/
Hroro 1o pasueny 41

Pasnen 4. A3oTconep:kamme opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMHHOKHUCIIOTEL. benku

12

bu6mmoreka [{OK
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-
839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-
ace0-78eca6009628?backUrl=%2F04%2F10

https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro no pazneny

12

Pasnes 5. BbicokoMoOJIEKY/JISIPHBbIE COeIMHEHUS

bu6mmoreka [IOK

51 BricokoMonekynsipHbie 6 https://lesson.edu.ru/lesson/45b81dac-acha-440e-
) COEIUHEHUS 99e3-14c3ba78050a?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6095/start/150823/
Hroro 1o pasueny 6
OBUIEE KOJIMYECTBO YACOB I10 102
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https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KVIACC

Ne
n/n

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

JuexkTpoHHble (UG poBbIE) 00pa3oBaTeIbHbIE
pecypcsl

Pasnen 1. TeopeTruueckue 0CHOBbI XUMHU

Crpoenue aToma.
[Tepronnueckuii 3aKOH U

https://resh.edu.ru/subject/lesson/6479/start/150989/

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa?backUrl=%2F04%2F11

11 X“;ﬁﬁggf;;}f’;’; ;ﬁ;ﬂiﬁaﬂ o https://lesson.edu.ru/lesson/e7d48881-055d-49da-

1. Memneneena ) a49c-7375c3d033e9?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
bu6moreka [IOK

19 CrpoeHue BellecTna. 11

MHoroo6pa3ue BeecTn

https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-
8531-edad962608fb?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/12bfc348-007-4796-
bcda-180fc6b720fe?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11

bctb-aca9c7241b21?backUrl=%2F04%2F11

1.3

XUMHUYECKUE PEAKIINU

19

https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/5912/start/92791/

bu6moreka [IOK

https://lesson.edu.ru/lesson/75637222-d397-4bla-
810a-cc7hca9e8a0c?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/fOcbh5def-307e-4575-
89d0-86041b603655?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-
bb92-35d1ab69f9ba?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/237cdb54-2787-4817-
8330-6e027h075645?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/847d1752-151b-4501-
8390-f29649f6c913?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-
b58a-b3d1h2eeb237?backUrl=%2F04%2F11

Hroro no paszgeny

39



https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11

Pa3nes 2. Heopranuyeckasi Xumust

2.1 Hemeraimnsr

31

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5913/start/151347/
bubnuoreka IIOK
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-
bd3a-25f26d9¢1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
be05-b0966dffb673?backUrl=%2F04%2F11

2.2 Mertanist

23

https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/

bu6mmorka [JOK
https://lesson.edu.ru/lesson/a0d5bd16-683e-4ale-
8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422c3e710750?backUrl=%2F04%2F11

Hroro no pazneny

54

Paznena 3. XuMus 1 ;KU3HL

3.1
XUMHUS U )KU3Hb

MeTtoapl TIO3HAHUS B XUMMHU.

https://resh.edu.ru/subject/lesson/3514/start/151429/

https://resh.edu.ru/subject/lesson/3504/start/151485/

bubmuoreka IIOK
https://lesson.edu.ru/lesson/f5999557-18¢8-4853-83a0-
588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-
ef7¢26a84728?backUrl=%2F04%2F11

Hroro no pasaeny



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

102




«PACCMOTPEHO» «COI''TACOBAHO» «YTBEPX/IAIO»

PykoBoaurens MO 3aMecTUTeNb TUPEKTOpa Hupekrop

/Cep6omuna O.J1./ /AnnkbeBa H.H./ /ABepuenko [I.I1/
[TpoToxos Ne 1
oT« »aprycra20 r « »aprycra 20 T. IIpuka3 Ne

oT « »aBrycra20 T

KanennapHo-TemaTnyeckoe MiIaHHPOBaHUE K
paboueii mporpamme

y4aeOHOTO mpeameTa
«Xumus. Yriry0JieHHbIH YPOBEHb»

s ooygaromuxcs 10 — 11 kmaccoB

Yuurenn: Pomanenko ['.A., BbIcIIast KaTeropus
PaccmoTpeno Ha 3acenanuu
MeAarornyeckoro coBera

[IpoTtokon Ne 1 ot « » 20 T.




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoandecTBO 9acoB

Ne

u/n Tema ypoka

KoHnTpoJbHbie IIpakTH4eckue

Beero padoThI padoThI

[IpenMer u 3HaYEHUE OPrAHUYECKOU
XUMUH, TIPEICTABIICHUE O 1
MHOT000pa3uH OPraHNuIECKUX
COCAUHCHHI

DNEeKTPOHHOE CTPOCHUE aToMa
yriiepoja (OCHOBHOE H

2 BO30YXKJIEHHOE COCTOSHUS). 1
BanenTHbIE BO3MOKHOCTH aToMa
yriaepojaa

XUMHYECKas CBSI3b B OpraHn4eCKux
COEMHEHUAX. MexaHu3Mbl 1
00pa3zoBaHUs KOBAJICHTHOU CBSI3H,
crocoObl pa3pbiBa CBsI3EH

Teopust CTpOEHUSI OPraHUYECKUX 1
coenuHenuit A. M. byrneposa (PIIB)

Bunsl nzomepun: cTpykrypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIC 1
3¢ dexTh B MOJIEKyIax

OPraHN4YeCKUX COCTMHEHUHN

[IpencraBnenue o kaccupukauu u
6 crcTeMaTHYeCKasi HOMEHKIIATypa 1
(IUPAC) opranndecKkux BeIIecTB

Knaccudukanus peakmuii B 1
OPraHUYECKON XUMHUHU

KontposbHas paboTa o reme
8 "TeopeTHUecKrue OCHOBEI 1 1
OPraHN4ecKo XuMuu'"

AJIKaHBI: TOMOJIOTUYECKUH P/,
obmras ¢popmysa, HOMEHKIATypa U
9 HM30MEpHsl, IICKTPOHHOE U 1
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

duznyeckre U XMMUUECKHE CBOMCTBA 1
AJIKaHOB

10

HaxosxneHue alkaHoB B IPUPOJIE.
11 CrniocoObl nosryyeHus U IpUMEHEHNe 1
AJIKAHOB

Huknoankansl: oo1as Gopmyina,
HOMEHKJIaTypa 1 U30Mepus, 1
0COOEHHOCTH CTPOEHHS U

XUMHUYECKUX CBOUCTB, CIIOCOOBI

12




IOJIYYCHHA U IPUMCHCHUC

13

Pemrenne pac4€THbIX 3a1a4 HA
OIIPENEICHUE MOJIEKYIISIPHOU
(hOopMyITBI OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIIUX B €T0 COCTaB.
CucremaTtu3zanus 1 000011eHN1E
3HAHUI 10 TEME

14

AJIKEHBI: TOMOJIOTUYECKUH P,
obmras popmysa, HOMEHKIATYpa,
IEKTPOHHOE U TIPOCTPAHCTBEHHOE
cTpoeHue Mosekyn. CTpykTypHas u
IUC-TPAHC-U30MEPHS AITKCHOB

15

dusuyeckue U XUMHUECKHE CBOMCTBA
ankeHoB. [IpaBnno MapkoBHHMKOBA

16

CriocoObl nosTyuyeHus: U IpUMEHEHUe
AJIKEHOB

17

[IpakTnueckas padota Ne 1 mo Teme
"[TomyueHune sTHUIIEHA U U3yYEHUE €r0
CBONCTB"

18

Pemenune pacu€THbIX 3a1a4 Ha
OIIpeIETIEHUE MOJIEKYIISIPHOMN
(hopMyITBI OPraHNYECKOTO BEIIECTBA

19

AJIKaTMeHBI: CONPSDKEHHEBIE,
M30JIMPOBaHHbBIE, KyMYJIUPOBAaHHBIE.
Oco0EHHOCTH IEKTPOHHOTO
CTPOCHUS

20

XUMHYECKHE CBOUCTBA
CONPSDKEHHBIX TUCHOB

21

CriocoOsl MoTyueHus: U IpUMEHEHUe
aJIKaJIMEHOB

22

AJKMHBI: TOMOJIOTHYECKUH P,
obmas ¢opmMysia, HOMEHKIIATypa,
AIIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYI, prusnueckue
CBOMCTBaA

23

XUMHUYEeCKUe CBOMCTBA aJIKWHOB

24

KauecTBeHHBIE pC€aKiuu Ha TpOﬁHym
CBA3b

25

CrniocoObl nosryyeHus U IpUMEHEHNe
JIIKMHOB

26

Pemenue 3agau: pacy€rsl o
YPABHEHUIO XUMHYECKOW PEaKIUU

27

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

28

ApeHLIZ TOMOJIOTHYECKHUI pAA,




obmras hopmMyna, HOMEHKIATypa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHUE MOJICKYN OeH30J1a U
TOJIyOJI1a, X (PU3MYECKUE CBOMCTBA

29

XUMUYECKUE CBOMCTBA apPEHOB:
pEaKUMH 3aMEICHUS

30

XHUMHUYECKUE CBOMCTBA apPEHOB:
pCeaKkiuu MpUuCOCANHCHUS, OKHCICHUC
TOMOJIOTOB O€H30.1a

31

OcCo0EHHOCTH XMMUYECKUX CBOMCTB
CTHpOJIA

32

Pemenue pacu€rHbix 3a1a4 Ha
OIpENEIICHUE MOJIEKYISIPHON
(hopMyITBl OPraHNYECKOTO BEIIECTBA

33

CriocoObl nosTyueHus: U IpUMEHEHUe
apeHoB

34

T'eneTnyeckas cBsA3L MCKOY
Pa3IMYHBIMU KilaCCaMU
YTII€BOJIOPOJIOB

35

Pacuétel no ypaBHEHUAM
XUMHUUYECKUX PEAKIIUH.
Cucrtemaruzanusa 1 0000IIeHne
3HAHHH 10 TEME

36

[Tpupoaueiii ra3. [lomytHbie
He(TSHBIC Ta3bI

37

KaMeHHbIi1 yroyibs 1 IpOayKThl €ro
nepepaboTKu

38

Hedts 1 ciocoOs1 €€ mepepaboTKu.
[TpumeHeHue POAYKTOB
nepepadotku HedTH (PTIB)

39

I'eHeTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMU
YTJI€BOIOPOJIOB

40

FaHOFGHOHpOI/ISBOI[HBIe
YrJIIEBOAOPOAOB: JICKTPOHHOC
CTPOCHHC, pCAKIINH 3aMCIICHUA
rajorctHa

41

JeicTBue menoueii Ha
raJOreHIIPOU3BOIHBIC.
BzaumopelicTBre nurajaoreHajakaHoOB
C MarHueM W [UHKOM

42

Cucremaruzanusa 1 0000IeHne
3HaHUM N0 pazzaeny "YriaeBoaopoasl"

43

KonTponeHas paboTa o teme
"Yrnesogopos!”

44

Hpe,[[eJ'ILHLIC OHOATOMHBIC CIIMPTHI:




TOMOJIOTHYECKUU PsijI, oOIast
dbopmyra, CTpOSHUE MOJICKYT,
M30MepHs, HOMCHKIIATYpa,
Kiaccupukanys, Gpusnyeckue
CBOMCTBA

45

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

CrocoObl TIOJTy4CHUS M IPUMECHEHHE
OJTHOATOMHBIX CIIUPTOB (TIPAKTUKYM
o popmupoBanmro EHI)

47

[Ipocthie 3¢hupsl: HOMEHKIIATYpa U
n30MepHsi, 0COOEHHOCTH (PUBNYECKUX
U XUMHUYECKUX CBOUCTB

48

MHOroaroMHbIE CIIUPTHI:
STUJICHTJIMKOJIb U TJINLEPUH, UX
(u3nyecKue 1 XMMHUYECKUE CBOMCTBA

49

CriocoOpl MosTyuyeHus: U IpUMEHEHUe
MHOTOATOMHBIX CITUPTOB

50

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(dbuzmveckue cBoicTBa. TOKCUYHOCTH
(dbenona

51

XuMudeckue cBoicTBa (heHoa

52

CriocoOblI ToNTyYeHHst ¥ TPUMEHEHHE
(dhenomna

53

[TpakTuueckas padota Ne 2. Permenue
SKCIEPUMEHTAJIbHBIX 33134 10 TEME
"Cruptsl 1 heHoBI"

54

Cucremaruzanys 1 00001eHne
3HAHMH 110 TeMe (MPAKTUKYM TI0
dhopmupoBannio EHI')

55

ANbJIEruibl U KETOHBI: 2JIEKTPOHHOE
CTpOEHUE KapOOHUIILHOU I'PYIIIbI;
TOMOJIOTHYECKUE Psi/Ibl, 0011as
dbopmyna, n30MepUs 1 HOMEHKIIaTypa

56

AJ'IL,Z[CI"I/II[LI 1 KCTOHBI: (i)I/I3I/I‘leCKI/Ie
CBOﬁCTBa; pCaKiuuu MMpUCOCANMHCHUA

57

Peakumu okuciaeHus U KaUeCTBEHHBIC
PCaKIuu aJIbJACTUI0B U KCTOHOB

58

CriocoObl MOJIYy4YCHUS AJIbACTUAOB U
KCTOHOB

59

OI[HOOCHOBHLIG MMpEaACIIbHBIC
Kap6OHOBLIe KHUCJIOTHI, 0COOCHHOCTHU
CTPOCHHA UX MOJICKYJI

60

N3omepus u HomeHkIIatypa
KapOOHOBBIX KUCJOT, UX (GU3UUYECKUE
CBOICTBA




61

XHMMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KAPOOHOBBIX KUCIIOT

62

Oco0GeHHOCTH CBOHCTB MypaBbUHON
KHCIOTBL. MHOTOOOpa3ue
KapOOHOBBIX KUCIIOT

63

OcobeHHOCTH CBOMCTB!
HETpeAeTbHBIX U apOMAaTHIECKUX
KapOOHOBBIX, TUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KUCIIOT

64

[ToHATHE O IPOU3BOIHBIX
KapOOHOBBIX KHCIIOT

65

CriocoObl nosTyueHus: U IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

66

CrnoxHbie Y)UPBI: TOMOJIOTHYECKUN
psn, obmas hopmysa, H3o0MepHus U
HOMEHKJIaTypa

67

duznueckre 1 XUMHUYECKUE CBOUCTBA
3¢upoB

68

Pemenue pacu€THbIX 3a/1a4: 1Mo
YPaBHEHUIO XUMUYECKOW PEAKIIUH, HA)
ONpEAECICHUE MOJIEKYIISIPHOM

(hopMyITbl OPraHUYEeCKOTO BEIIeCTBA

69

[TpakTuueckas padota Ne 3. Permenue
SKCIEPUMEHTAJIbHBIX 3314 10 TEME
"KapOoHnoBbie kucnotsl. CloKHBIC

a¢upsr"

70

XKupsr: crpoeHue, pu3nIECKUe U
XUMUYECKHE CBOMCTBA (TUAPOIIHI3)

71

OCcoOEHHOCTH CBOWCTB JKUPOB,
COJIepKalIUX OCTATKU HETPeaeIbHbIX
XKUPHBIX KUCHOT. JKupbl B mpupoe

72

MpbL1a Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, X MOOIICE
neiicteue. [ToHSITHE O CHHTETHYECKUX
Mmororux cpeacrsax (CMC)
(mpakTUKyM 10 (POPMHUPOBAHHIO
EHI)

73

I'eneTnyeckas cBs3b YrJeBO4OpOo 0B
" KHUCJIOPpOACOACpKAIIUX
OpPraHU4YCCKUX BCUICCTB

74

Pacuétel o ypaBHEHUAM
XUMUYECKUX PEAKLUN

75

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME




76

OO01mas XxapakTepucTUKa yrieBOI0B U
KJaccu(uKanys yriaeBo10B (MOHO-,
JIM- Y [I0JIMCAXapH/ibl)

7

MoHocaxapuasl: (pusnyeckue
CBOMCTBA M HAXOXKJICHHE B TIPUPOJE

78

[IpuMeHeHue rroKo3bl, €€ 3HaUYeHNe
B JKU3HEJEATEIbHOCTH OpraHu3Ma
(mpakTHKyM TI0 (POPMHUPOBAHUIO
EHI)

79

Jucaxapuipl: caxapo3a, MajlbTo3a U
nakro3a. Haxoxnenue B npupose u
MIPUMEHEHHE JrcaxapuioB

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, PU3NYECKHE U
XUMHNUYECCKHUE CBOﬁCTBa, MMPUMCHCHUEC

81

[TonsiTHE 006 UCKYCCTBEHHBIX
BOJIOKHAX

82

Pemrenne pacuyeTHsIX 3a1a4 Ha
OTIPECIICHUE IOJIA BBIXOA MTPOTYKTa
peaKkuuu OT TEOPETUYECKHU
BO3MOKHOT'O

83

Cucrtemaruzanusa 1 0000IIeHne
3HAHUM MO pa3aery

84

KonTtponsHas padoTa o Teme
"Kucnopoaconepxaniue
OPraHN4YeCcKUe COeAMHEHU"

85

AMUHBL: KTaccupUKAIHS, CTPOCHHE
MOJIEKYJI, 001mas opMmyia,
M30Mepusi, HOMEHKJIATypa
(bu3nvecKkne CBONWCTBA

86

XUMHUYECKHE CBOMCTBA
anrpaTHICCKUX aMUHOB

87

AnnnmH: CTPOCHUEC aHUJIMHA,
0COOEHHOCTH XHUMHUYECKHX CBOMCTB
adHWJINHa

88

CriocoObl MOJIY4YCHUS U IPUMCHCHUC
aJ'II/I(l)aTI/I‘ICCKI/IX dAMHHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nzoMepusi, pusnveckre CBONCTBA.
OTtaenbHBIC MIPEICTABUTENH O-
AMUHOKHCIIOT

90

XHUMHUYECKHE CBOMCTBA
aMHHOKHCJIOT, KX OMOJIOTHYECKOE
3HaYeHUEe aMHHOKHCIOT. CUHTE3 1
TUJPOJIA3 TIENITUIOB

91

benku xak npupoHble TOJIUMEPHI;
CTPYKTYpHhI O€JIKOB




92

XHUMHUYECKUE CBOMCTBA OEJIKOB

93

AzoTcojepkaiue
reTEPOLUKINYECKUE COCTUHEHUS.
HyxknenHoBbIE KHCIIOTBI: COCTaB,
CTPOCHHUE B OMOJIOTUYECKast POJIb

94

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A30TcoepKalue OpraHndecKue
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Pemmenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4d 110 TCMC
"Pacrio3HaBaHre OpraHMYeCcKuX
coeqrueHui"

96

KonTponbHas pabora o teme
" A30TcoIepIKalue OpraHnyecKue
coenuHeHus"

97

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCMHEHUN
Y METOJbI UX CUHTE3a —
MTOJIMMEPHU3ALUS U NTOJIMKOHICHCALMS

98

IInactmaccel. YTunu3anus u
nepepabotka miactuka.(PIIB)

99

DJ1IacTOMEpPHI: HATypaJbHbIN
CUHTETHYEeCKUE Kayuyyku. Pe3nHa.
Bosokna:HaTypanbHbIE ,
HCKYCCTBEHHbIE, CHHTETUYECKHE.
[Tonumepsl crieranbHOTO
Ha3HAYEHUSI.

100

[IpakTuueckas padota Ne6 Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Pacrio3HaBaHHe ILIacTMacC 1
BOJIOKOH"

101

Hrorosas koHTpoJIbHAs paboTa 1o
OpraHMYECKON XUMUU

102

O00011IeHNE U CUCTEMATH3ALMS
W3YyYEHHOT'0 MaTepHaa 1o
OpPraHMYECKON XUMUHU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




11 KVIACC

KoaundecTBO 9acoB

Jrj;_)n Tema ypoka Beero KonTpoabHubie IIpakTuyeckue
padoThbI padoTbI

1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUM 3IEMEHT. 1
H3oTonsl

2 CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIE 1
qucia

3 Kraccudukarysi XUMUYECKHX 3JI€MEHTOB (s-, p-, d-, - 1
JJIEMEHTHI)

4 Pacnipenenenue >eKTpOHOB IO ATOMHBIM OpOUTAIISIM 1

5 DNeKTpOHHBIE KOH(PUTYPAITUH aTOMOB 3JIEMEHTOB B 1
OCHOBHOM H BO30Y)KIEHHOM COCTOSTHUH

5 DNeKTpOHHbIE KOH(UTYPALIUU HOHOB. 1
DIJIEKTPOOTPUIIATEITHLHOCTD
[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema

7 xuMmudeckux daeMeHnToB JI. Y. MenaeneeBa, CBA3b C 1
COBpeMEeHHO# Teopuelt ctpoenus aromoB (PI1B)
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUUYECKUX

8 AJIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIIOKHBIX 1
BEIIECTB M0 TPyIIaM U Nepuoaam

9 CucreMmaruzanys 1 0000IIeHNEe 3HAHUN IO TEME 1
Buner xumudeckoii cBsi3u. Mexanu3mbl 00pa3oBaHUs

10 KOBaJICHTHOH CcBsi3U. BogopogHas cBs3b. 1
MexMoeKynsipHble B3aUMOICHCTBUS
BaneHTHOCTD U BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b

11 AIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX T€OMETPHUUECKUM 1
CTPOECHHEM

12 [IpencraBneHunss 0 KOMIUIEKCHBIX COEIMHEHUSIX: COCTaB U 1

HOMEHKJIaTypa




BemectBa MOJICKYJIAPHOTI'O U HEMOJICKYJISIPHOTO

13 CTpOEHMs. THIIBI KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

14 [Tonsarue o aucnepcHbix cucremax. [Ipeacrasienue o
KOJUIOMJIHBIX pacTBOpax

15 Hctunnble pacTBOPHI: HACKHIIICHHBIE U HEHACHIIICHHEIE,
pacTBOopuMOCTh. KpucTajumoruaparsl

16 Crioco0ObI BeIpaKeHHST KOHIIEHTPAI[UH PacTBOPOB
Pemenne 3a1a4 ¢ HCIOIL30BaHUEM NOHATHH "'MaccoBast

17 JI0JIsI paCTBOPEHHOTO BerecTBa", "MosIpHAast
KOHIEHTpanus'"

18 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX
BEIIECTB

19 Cucrtematusanus 1 0000IIeHNE 3HAHUI 110 TEME
Ypoxk-nipaktukym no ¢popmupoBanuto EHI™ mo Temam
"Ctpoenue aroma. [lepuoandeckuii 3aKoH 1

20 [Tepuoandeckas cucteMa XMMUYECKUX d1eMeHToB [[. U.
MenneneeBa", "Crpoenue BeniectBa. MHOTOOOpasue
BemmecTB"”
Knaccudukanus XuMuuecKuX peakiuii B

21 HEOPraHWYECKON U OPraHMYeCKON XMMUM. 3aKOH
COXpaHEHHUsI MacChl BEIECTB; 3aKOH COXPAaHEHUS U
MIPEBPAICHUS DHEPTUU TTPH XUMHUUCCKHX PEAKIIUSIX

29 Tennosie 3 HEKTHI XUMUYECKUX PEAKITUN.
TepMoxuMuueckue ypaBHEHHUS

23 Brruricnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUi U
TEPMOXHUMHYECKUM YPaBHEHUSIM

24 CKOpOCTh XMMUYECKOH peaKkuu, €€ 3aBUCUMOCTb OT
pasnuuHbIX (hakTopoB. Katanus u kaTanms3atopbl

25 ['omoreHHbI€ ¥ reTepOreHHbIE peaKINu

26 [IpakTuueckas padorta Ne 1 mo Teme "BnusiHue




pa3nu4HbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOU
peakuun"

OO6patuMbie 1 HEOOpATUMBIEC PeaKIUU. XUMUYECKOE

27 paBHOBecue (mpakTukyMm 1o popmuposanuio EHI') L
[Ipaktuyeckas padora Ne 2 mo teme "Bnusaue

28 pa3nUYHBIX (DAKTOPOB HA MOJIOKEHUE XUMUIECKOTO 1
paBHOBecHs"

29 DnektponuTHdeckas aucconuanus. CUuiabHbIE U cllabbie 1
AMeKTPOoJUThI. CTeneHb JUCCOIHAIIT

30 HNonnoe npousseaenue Boapl. Cpea BOJHBIX PaCTBOPOB. 1
Bonopoausnii nokazarens (pH) pactBopa

31 IM'maponns coneil. Peakuuu, npoTekaronye B pacTBOpax 1
AJIEKTPOJIUTOB

32 [IpakTnueckas padota Ne 3 o Teme ::XI/IMI/IquKI/Ie 1
peaKkIMy B PacCTBOPax dJIEKTPOJIUTOB

33 OKHUCAUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU. 1
Bakneiilrie OKMCIUTEIN U BOCCTAHOBUTENIH

34 MeTo 3IeKTPOHHOro Gananca 1

35 DNEeKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB 1

36 Pemenne 3aga4u pa3auvHbIX THIIOB 1

37 Pemenue 3aga4u pa3auvHBIX THIIOB 1

38 EjI/ICTeMaTI/ISaI_[I/I}I u 00oO1IeHre 3HaHUII 110 TeMe 1

TeopeTnueckue OCHOBBI XUMUU"

39 KOHTp?nLHaﬂ pabota no Teme "TeopeTuueckrue OCHOBBI 1
XUMHH
[Tonoxenune Hemeramios B [lepuonndeckoii cucreme

40 xuMuueckux aemeHToB /J[. . Menzaeneesa u 1
O0COOCHHOCTH CTPOCHUS UX aTOMOB. Duznyeckue
CBOICTBA HEMETAJIJIOB

a1 ANnoTponus HeMeTaJuIoB (Ha MpUMepe KUCIOPOIa, CEPHI, 1

¢docdopa u yriaepona)




Bonopoa: nonmyuenue, Gu3ndecKkue 1 XUMHIECKUE

42 N
cBoiicTBa. ['mapuabl

43 lNasnorensl: HaxXoXkA€HKUE B IPUPOJIC, CIIOCOOBI MOTYyUYEHUS,
(u3HUecKre U XUMHUYECKUE CBOMCTBA

44 lanorenoBoaopoasl. BaxuHenime Kucaopoacoaepxxamnime
COCIMHEHUS TAJIOTCHOB

45 JlaGopaTopHbI€ U TPOMBIIIICHHBIE CIOCOOBI MTOTyUEHUS
rajoreHoB. [ [puMeHeHue rajJloreHoB U UX COCTMHEHU I

16 [IpakTnueckas padota Ne 4. Pemenue
IKCIIEPUMEHTAJIbHBIX 3a7a4 1o Teme "['ajorensr"
Kucnopon: mabopaTtopHbie U TPOMBIIIIEHHBIE CTIOCOOBI

47 noJstyueHusi, Gpuznyeckue u Xxumudeckue cporictsa. O30H.
[IpumeHeHne KucIopoaa u 030Ha

48 OxcHIBI U IEPOKCHTBI

49 Pemenue 3aga4u pa3auvHBIX THIIOB

50 Cepa: Hax0XJIeHUE B IPUPOJIE, CIIOCOOBI MOTyYEHUS,
(bu3nyecKkue U XMuMHUYECKUE CBOMCTBA

51 CepoBonopo, cyabhumbt
Kucnopoacoaepxaiue coequnenus cepsl. OcoO0eHHOCTH

52 CBOWCTB CEpHOM KUCIOTHI (ITPAKTUKYM 10
dhopmupoBannio EHI')
[Ipaktrueckas padota Ne 5. Permenue

53 SKCIIEpUMEHTAIIbHBIX 3a1a4 1o Teme "Cepa u eé
coequueHus"

54 A30T: HaX0Xk/IEHUE B MPUPOJIE, CIIOCOOBI MOTyYSHUS,
(busznyecKkrue u XMMUYECKUE CBOIMCTBA. AMMUAK, HUTPUIbI

55 Kucnopoacoaepsxarue coeaunenus azota. OCoOeHHOCTH
CBOMCTB a30THOM KHCIJIOTHI

56 [IpuMeHeHue a30Ta U €ro coequHEHUN. A30THBIE
ynoOpeHus

57 docdop: HaAXOkKAEHUE B IPUPOJIE, COCOOBI MOTYUEHUS,




¢busnueckue u xumudeckue cpoiictea. ®ochuast u

dbochun

Oxcunsl hocdopa, pochopconepxarmue kuciaotsl. Comun

58 o
(hochopHOIT KHCIOTHI

59 [Tpumenenne dochopa u ero coeaunenuii. @ochopHbie
yoOpeHus
[IpakTueckas padota Ne 6. Pemenue

60 9KCIEPUMEHTAJIBHBIX 3a7a4 1o TeMe "A30T u gochop u
ux coeaqnueHus"
VYrinepoa: HaxoJIeHUE B IPUPOJIE, aNIOTPOITHbIE

61 MoauUKaIK; GU3NYECKUEe U XMMHYECKHEe CBOICTBA,
MIPUMEHEHHE

62 Oxkcun yraepona(Il), okeun yrinepona(IV), yronsnas
KHUCJIOTa U €€ COJIN

63 Pemenue 3aga4u pa3auvHBIX THIIOB

64 Kpemuwnii: HaxoxaeHHE B TPUPOJIE, CTIOCOOBI TTOTYICHHUS,
(bu3nyeckue 1 XMMHUYECKUE CBOMCTBA

65 Oxkcun kpemausa(IV), kpeMHHEBasT KHCIIOTa, CHITUKATHI

66 [Ipumenenne kpeMHHs U ero coearuHeHui. CTeKI1o, ero
MOJIy4eHHUe, BUbI CTEKJIa

67 Pemenue 3aga4u pa3auvHBIX THIIOB

68 CucremaTu3zanus 1 00001IeHIE 3HAHUN IO TEME
"Hemeraspr"

69 Ypok-npaktukym 1o ¢popmupoBanuto EHI™ o teme
"Hemerasbr"

70 Pemenne ynpaxxuenunii no teme "Hemeramibr"
[Tonmoxenne metamnos B [lepuoauyeckoit cucreme

71 XUMUYECKUX 31eMEeHTOB. OCOOEHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0UEK AaTOMOB METAIIJIOB

79 Oo6mue ¢uznyeckue cBoiicTBa Metamos. [IpumeHenue

MCTaJlJIOB B 6IJITy N TCXHHUKC




73

CmnaBsl MetaioB. Kopposust Mmetasmios

74

Pemenne 3aa4 pa3JInuYHbIX TUIIOB

75

DNEeKTPOXUMHYECKUN P HallpsbKeHUH MeTaiioB. O0mue
CIIOCOOBI TIOTYYCHHSI METAJUIOB

76

OO6uas xapakTepucTuka MetamioB [A-rpynmsl
[Ieproandeckoil CHCTEMBI XMMUYECKUX DJIEMEHTOB.
Hatpuii 1 kanuii: nonydyenue, Gpuznyeckue 1 XMuMUYECKHE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COCMHEHU N

77

O6mas xapakrepuctuka MetamioB [IA-rpymnrmnbl
[Ieproanueckoil CHCTEMBI XUMUYECKHX DJIEMEHTOB.
Maruuii 1 KaJabIuil: noiaydenue, Gpuznyeckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHHE IMMPOCTHIX BEIECTB U
HUX COeIUHEHUI

78

JKécTtkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS

79

AJIOMHUHH: TIOJTydeHne, GU3NIECKrue U XUMUICCKHE
CBOICTBA, IPUMEHEHUE

80

AmMdoTepHbIe CBOMICTBA OKCHA M THIPOKCHUIA ATFOMUHUSA,
TUIAPOKCOKOMIUICKCHI AIFOMUHMS, MX TPUMEHEHNE

81

Pemenne 3aJlav pa3JINYHbIX THUIIOB

82

[Ipaktuueckas padota Ne 7. Permenue
AKCIEPUMEHTAJIBHBIX 3a7a4 10 TeMe ""MeTalibl IJ1aBHbIX

noarpynn"

83

OO1as xapakTepuCcTUKa METANIOB MOOOYHBIX TOATPYIIIT
(b-rpymnm) Iepuoanueckoit cucTeMbl XUMHUYECKUX
JJIEMEHTOB

84

duzndyeckre ¥ XMMHYECKUE CBOMCTBA XpomMa U €ro
COC,[[I/IHGHI/II\/’I, HUX IPUMCHCHHUC

85

Baxwueiinme coequHESHUS MapraHua. HepMaHraHaT Kaaus,
€r0 OKHCJIUTEIbHBIE CBOMCTBA

86

du3znyecKue U XMUMHYECKHE CBOMCTBA JKeIe3a U €ro




coequHeHui. [lonyyenue U npuMEeHEeHNe CIJIaBOB KeJe3a

dusznueckre 1 XUMUYECKUE CBOMCTBA MEIU U €€

87 N
COCJIMHEHUH, UX IPUMEHEHHE
DU3NYECKUE U XUMUYECKUE CBOMCTBA IMHKA U €T0

88 COCJIMHEHUH, X MPUMEHEeHHE. | MIPOKCOKOMITIEKCHI
IUHKA
[IpaxTnueckas padota Ne 8. Pemenue

89 IKCMIEPUMEHTAIBHBIX 33724 10 TeMe ""MeTauTsl
MOOOYHBIX OArpyHn"

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

91 O060011eHre U cUCTeMaTH3allks U3Y4eHHOTO MaTepuaa
o teme "Hemerannsl. MeTamibr"

92 KontponpHas padota o teme " Hemertamis. Metammsr"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThl, KOPPEKLIUS
OIMO0K
Ponps xumuu B obecrieueHnn yCTOMYMBOTO Pa3BUTHS

94 yenopedecTBa. [loHATHE O HAYIHBIX METOAAX
HCCIIEIOBAHUS BEIIECTB
Hayunble npyHIUIBI OpraHu3alii XUMHYECKOTO

95 npou3BoIcTBA. [IpoMBITIIICHHBIEC CITOCOOBI TIOJTYYCHHS
BA)KHEHIIINX BEIIECTB

9% XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIeH cpebl U ero
nocieacteus (PIIB)

97 XuMUS U 30pOBBE uenoBeka. JlekapcTBeHHbIE Cpe/ICTBA.
CucremaTtu3zaius 1 0000IIeHHE 3HAHUI 10 KYpPCY XUMUHU.
Xumus nuiy. Posib xumun B 06ecriedeHnH MUIIeBOM

98 6e3onacHocTH. KocmeTndeckue u napgproMepHbie
cpeactBa. beIToBast XUMusl.

99 HTorosas KOHTpoJIbHAsA padoTa Mo Kypcy XUMHUH

100 XuMUs B CTPOUTEIbCTBE. BakHelIIne cTponuTeibHbIE U

KOHCTPYKIIMOHHBIC MAaTCPHAJIbI




XuMHus B CENBCKOM X03siiicTBE. Opranndeckue u

101 1
MUHEpaJbHbIE y100peHus
102 Cucremaruzanus 1 0000IIeHNE 3HAHUN 110 TEME 1
OBHIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Xumus, 10 kmacce/ I'abpuensa O.C., Octpoymos W.I'., CnagkoB C.A., AKnoHepHOe
obuectBo «M3narenscTBo «lIpocBemenue»
* Xumus, 11 xnacc/ IN'abpuensia O.C., Octpoymos U.T'., Cnaakos C.A., AKIIMOHEpHOE

obmectBo «M3natenbctBo «IIpocBemnieHuey

METOINUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

10-11 KIJIACC
MeTtoaudeckoe mocooue sl yIUTeNsl K 3aBepIIEHHON npeameTHoi nunaun yueoHukos O. C.
labpuensna u ap. «Xumus. 10 kmacey, «Xumus. 11 kimace» : yriyou. yposess / O. C.

INa6puensu, U. I'. Octpoymos, C. A. CnagkoB. — M. : IIpocBemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

10 KJIACC

https://resh.edu.ru/

bubmuorexa [JOK

11 KIIACC

https://resh.edu.ru/

bubnuoreka [JOK



