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MHNOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma mo XMMHUHU Ha YpPOBHE cpeaHero ooOiiero oOpazoBaHUs
paspaboTtana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanuu», TpeOOBaHUN K pe3ylbTaTaM OCBOCHMS
benepanbHON o0pa3oBaTeIbHOM IPOrpaMMBbl CpEIHEro o01ero
obpazoanusi(POIT COO), nmpencraBiieHHbIX B DenepaabHOM TOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHnenuuu mnpenogaBaHus
yuyeOHOro mpenMera «XuMus» B 00pa3oBaTelbHbIX Opranuzanusx Poccuiickoit
denepanvy, peamu3yIONIMX OCHOBHbIE 0O0pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX TOJIO)KeHHM «CTpaTerud pas3BuUTUS BocnuTaHus B Poccuiickoit
®denepanyu Ha nepuon ao 2025 roma» (Pacmopsikenue IlpaButennctBa PP ot
29.05. 2015 Ne 996 - p.).

XuUMHUS Ha YpOBHE YIiayOJEHHOTO HM3Yy4YEeHHs 3aHMMaeT BaKHOE MECTO B
CHUCTEME €CTeCTBEHHO-Hay4yHOro oOpaszoBanus ydammxcs 10-11 xmaccos.
W3yuyenue mpeameTa, peaquzyeMoe B YCIOBUAX U PepeHInpOBaHHOTO,
npoduibHOro oOydeHHs, TpHU3BaHO obOecneuuTh 0O0Ie00pa30BaATENbHYI0 U
OOLIEKYNbTYPHYIO TMOATOTOBKY BBITYCKHMKOB IIKOJIbI, HEOOXOAUMYIO  JUIs
aJlanTalyy UX K OBICTPO MEHSIOIIMMCS YCIIOBUSAM >KM3HU B COLMYME, a TaKXKe IS
MPOJOJDKEHUsT O0y4YeHHUs] B OpraHM3alusax MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS OJHON U3 TPUOPUTETHBIX TUCIUILIMH.

B nporpaMMe mno XuMHMM Ha3zHayeHUE MpeaMeTa «XUMHUA» MOIy4yaeT
nopoOHYI0  MHTEPIpPETAlMi0 B  COOTBETCTBUM C  OCHOBOIOJAraroIUMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJeH, coaep kaHus,
pe3yNbTaToB OOyudeHUs M TpeOOBaHUN K YPOBHIO TMOATOTOBKH BBIITYCKHUKOB.
CBHUIETENHECTBOM TOMY SIBJISIIOTCS CJIEYIOIIME BBIMNOJHIEMBIE MPOTrPaMMOM 10
XUMUU (DYHKITUN:

nH(OPMAIIMOHHO-METOIUYECKas, peanu3anus KOTopoil obecreunBaeT
MOJIyYeHHE NPEJICTABICHUS O LEeJsAX, COAEpXKaHWHU, OOIel cTpaTeruu
oOy4deHHUsl, BOCIIUTaHUS U Pa3BUTHUSL 00YUAIOLIUXCS CPEICTBAMU MIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;
OpraHu3alMOHHO-TIIAaHUPYIOIas, KOoTOpas npeaycMaTpuBaeT
OTpeJIeJIeHHEe. TPUHLHUIIOB CTPYKTYpUPOBAHUS W TOCIEI0BATEIbHOCTU
U3y4YeHUs y4eOHOro marepuala, KOJWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepUCTUK; MOJIXOJ0B K (OPMUPOBAHUIO COACPKATEIHLHOU OCHOBBI
KOHTPOJISL U OUEHKH OO0pa3oBaTENbHBIX ITOCTHKEHUNW OO0Yy4YaloIUXCs B
paMKax HUTOTOBOM aTTecTalid B (OpME €IUHOr0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma A yriayOiaEéHHOTO U3YUEHHS] XUMUH



YyCTaHABIMBACT MHBAPUAHTHOE IPEAMETHOE COJEp)KaHue, 00s3aTeIbHOe
JUISE W3y4YeHUsT B pPaMKax OTACJbHbIX Mpoduiield, mnpeaycMaTpuBacT
pacnpeeneHue M CTPYKTypUpPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
CoJIeprKaTeJIbHBIM JIMHUSAM/pa3iesiaM Kypcea,;

Ia€T MPUMEPHOE paclpeiesieHue y4yeOHOro BPEMEHM, PEKOMEHIYEMOIO
JUTSL U3yYEHUS OT/ACIIbHBIX TEM;

npeiaraeT MPUMEPHYI0 IOCIEIOBATENbHOCTh HW3Y4YEHUS y4eOHOro
Matepuaia ¢ y4€ToM JIOTUKH TOCTPOCHMS Kypca, BHYTPUIIPEIMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

Ta€T METOJUYECKYI0 MHTEPIPETALUIO LIeNiel U 3a7a4 U3yUyeHusl mpeameTa
Ha yriayO0JaEHHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMsl, COAEPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  pEe3YyJbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTelbHON
IIPOrpaMMBbl CpEIHETO o01u1ero oOpa3oBaHus (MTMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), & TaKXe C Y4ETOM OCHOBHBIX BHJIOB
yueOHO-IIO3HABATENbHbIX JEUCTBUHA  OOYy4alolerocss IO OCBOEHUIO
coJiep KaHus IpeIMeTa.

[lo BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMMe MO XUMHH MPEAyCMOTpeHa
MPEEeMCTBEHHOCTh C OOy4YeHHMEM XUMUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3zoBaHud. 3a TMpefeNaMH YCTaHOBJIEHHOM MOpOrpaMMoi MO  XUMHH
00s13aTenbHON (MHBapHAaHTHOM) COCTaBISIIONICH COJep)KaHUs y4eOHOTO IpeaMeTa
«XuMHS» OCTa€TCS BO3MOXKHOCTb BBIOOpa €ro BapUaTUBHOM COCTaBIISIOLIEH,
KOTOpasi JIOJDKHA OMPENENSIThCS B COOTBETCTBHM C HAINpPaBICHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B cootBercTtBUM ¢ KoHUeNnTyaidbHbIMH mnojoxeHusmMu OI'OC COO o
Ha3HAYEHUH TPEIMETOB 0a30BOr0 M yIIIyOJIEHHOTO YpOBHEH B CHUCTEME
TP PEepeHINPOBAHHOTO O0YUYEHHs Ha YpPOBHE CpENHEro oOuiero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINYyOJEHHOTO U3Y4YEHHMs HAMpaBlIeH Ha peaju3alluio
MPEEeMCTBEHHOCTH €  MOCJEAYIOUUM  ATalloM  MOJYYEHUS  XMUMHYECKOTO
oOpa3oBaHHA B paMKaX HW3y4Y€HHUS CHEIHUAIbHBIX ECTECTBEHHO-HAYYHBIX H
XUMHYECKUX TUCUUIUIMH B By3aX M OpraHU3alUsx CpeAHero npodeccruoHaIbHOro
oOpa3zoBanusa. B 3Toil cBsi3u wu3yuyeHue MpeaMeTa «XHUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha  pacllupeHue U  yriayOJeHue TEOopeTUYecKOn U
MPAKTUYECKON MOATOTOBKM OOYYaIOLIMXCsl, BHIOPABIIUX ONpeNeaEHHBIA NMPOopUiIb
oOy4eHHsl, B TOM YHUCJIE C MEePCIEKTUBOM MOCIEAYIOMIETO MOJYYSHUs] XUMUYECKOTO
0o0pa30BaHMs B OpraHM3alUsaX NpodeccuoHaabHoro oopazoBanus. Hapsany ¢ atum,
B cBere TpedoBanuii PI'OC COO Kk minaHUpyeMbIM pe3ylbTaTaM OCBOCHHS
benepanbHON 00pa30BaTENIbHOM NporpaMMbl CpefHEro oOmero oOpa3oBaHMs
U3ydeHue rmnpeameTa «XUMUS» OPHEHTHUPOBAHO TaKKe Ha pelieHue 3ajay



BOCIIUTAHUS ¥ COLMAJIBLHOTO PAa3BUTHS OOYyYarolmuXxcs, Ha (GOPMHUPOBAHUE y HUX
OOIICUHTEIICKTYaIbHBIX YMEHUM, YMEHHH pallMOHAIM3AIMK y4eOHOTO Tpynaa |
0000MIEHHBIX  CHOCOOOB  JIEATEIIBHOCTH, HWMEKIINX MEXKIUCIUTIIIMHAPHBIH,
HaJNPEeIMETHBIN XapaKTep.

CocTaBisoMUMH TIpeAMeTa «XHMHSI» Ha YPOBHE YIITYOJIEHHOTO H3yYCHHSI
SBJITFOTCSL  YTUIYOJIEHHBIE Kypchl — «Opranudeckas XuMmus» W «OOmas wu
HeopraHuveckas xumusi». [Ipu omnpeneacHuy moIx010B K 0TOOPY M CTPYKTYpPHOM
OpraHu3allid COJACPXKAHUS STHUX KypCOB B TPOTpaMME II0 XHUMHH 33 OCHOBY
npusaTel nojoxkenus PI'OC COO o paznuuusix 0a30BOro0 U yriiyOnEHHOTO
ypOBHEH U3YUYEHUS MIPEAMETA.

OcHOBY cozaepaHus KypcoB «OpraHudeckas Xumus» u «OOmas wu
HEOpraHWYeCKas XHMHSI» COCTABJISICT COBOKYIMHOCTh TPEIMETHBIX 3HAHHHA U
YMEHHH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yUYeHHUs NpeaMera. JTa CUCTeMa
3HAHMHA TIOJTy4YaeT OMPENCIEHHOS TEOPETHYECKOe JOIMOJTHEHUE, IT03BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIHNK 00BEM  (HaKTOJIOTUYECKOTO
Marepuana. Tak, Ha yriayOJIEHHOM YpOBHE W3ydeHHs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAYMUTEJIBHOTO yBEIMYEHUS OOBEMAa 3HAHMA O XUMHUYCCKHUX
AJIEMEHTaX M CBOMCTBAX WX COCAMHEHUN Ha OCHOBE PACIIMPEHUS U YIIIYOJICHHS
MIPEICTABIICHUH O CTPOCHHM BEIIECTBA, XUMUYCCKON CBS3U W 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIUH, pacCCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMUYCCKON KUHETHUKH
U TEPMOJWHAMHKHU. VI3ydeHHe TepHOIUYecKoro 3akoHa U llepuoamveckoit
CUCTEMBbl ~ XHMHYECKHUX  DJIEMCHTOB O0asupyeTcs  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHUX IMPEACTABICHUSIX O CTPOSHUU aToMa. XHWMHUYECKasl CBS3h
OOBSACHSACTCS C TOYKU 3PEHUS YHEPIeTUUCCKUX M3MEHEHUN Mpu e€ 00pa30BaHUU H
pa3pylieHnH, a TaKKe ¢ TOYKH 3PCHHUS MEXaHU3MOB e€ oOpa3zoBaHus. M3yueHue
TUTIOB ~ PEAKIUK  JOMONHAETCS  (OPMHUPOBAHMEM  MPEACTaBICHUH 00
IEKTPOXUMHUYECCKUX MPOIIeCcCcaxX M AIEKTPOJIU3E PACILIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHWYecKOW XUMHUHU MPU PACCMOTPCHUH PEAKIIMOHHON CITOCOOHOCTH
COEJIMHEHUN ynenseTca oco00e BHUMaHKE BOIPOcaM 00 3JIEKTPOHHBIX d(dekTax,
0 B3aMMHOM BJIMSTHUU aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIni.

Oco0oe 3HaueHWE HMMEET TO, 4YTO Ha COJACpPKAHUE KypCOB XHUMHH
yIIyOJIEHHOTO YPOBHS U3YYEHHUs IS KJIacCOB OMpeaesiEHHOro mpoduis (ri1aBHbIM
oOpa3oM Ha UWX CTPYKTYpy W XapakTep JOINOJHCHHA K oOmeH cucreme
PEeIMETHBIX 3HAHHMI) OKA3bIBAIOT BIMSHHE CMEKHBbIC MpeaMeThl. Tak, Hampumep,
B COJCP)KaHUM MpeIMeTa JJis KJIACCOB XUMHKO-(U3UYECKOro Mpoduiis 0oJbIinoe
3HaueHHWEe OYIyT MMETh AJIEMECHTHl y4eOHOTO MaTepuaja mo oOmied xumuwm. [Ipu
W3YYCHUHU TIpeJMETa B JaHHOM Ciydyae akIeHT OyIeT cicllaH Ha OOIIHOCTh
METOJIOB MTO3HAHHMS, OOIIHOCTh 3aKOHOB M TECOPUH B XUMHUU U B (PU3UKE. aTOMHO-
MOJIEKYJIIpHasi Teopus (MOJICKYyJIsApHas TCOpHUS B (U3MKE), 3aKOHBI COXpPAHCHUS



MacChl M JHEPrUM, 3aKOHbl TEPMOJUHAMHUKH, BJICKTPOJIM3a, IPEICTABICHUS O
CTPOCHUU BELIECTB U APYroOeE.

B 10 xe Bpems B coAepkaHUM TpeAMETa I KJIACCOB XUMMKO-
Oouosiorudaeckoro npodusis OONBIIUN yACIBHBIN BeC OyJeT MMETh OpraHUYecKasl
xumusi. B 2TOM ciaywyae mpenocTaBisieTCs  BO3MOXHOCTH  JUisi  Oosee
O00CTOATENIBHOTO  PAacCMOTPEHUSI XMMHUYECKOW  OpraHu3aluv  KJIETKH  Kak
OMOJIOTMYECKONM CHCTEMBI, B COCTaB KOTOPOM BXOJIAT, K NpPUMEPYy, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHUIUIbI, OCJIKH, YIJICBOABI, HYKJICHHOBBLIC
KUCIIOTHI U Apyrue. [lpy 3TOM 3HaHUS O cOCTaBe M CBOWMCTBAX IPEICTABUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKMX BEIIECTB CIYKaT OCHOBOM Ui W3Y4YCHUS
CYIIIHOCTH MPOIECCOB (POTOCUHTE3A, JIbIXaHUS, MTUILIEBAPECHUSI.

B mnnane d¢opMmupoBaHus OCHOB HAyYHOT'O MHUPOBO33PEHHUS, OCBOEHUS
OOIIIeHayYHBIX METOJ/IOB MTO3HAHMS U OIBITA MPAKTUIECKOTO MPUMEHEHNS HAyYHBIX
3HAHUW H3yYEeHHE TpeaMeTa «XHUMUsS» Ha YIIyOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBSI3IX C YYEOHBIMM TIPEAMETAaMM, BXOJAIIUMH B COCTaB
npeaMeTHbIX oOracteli «EcrecTBeHHO-HAy4HBIE MNpeaMeThl», «MaTeMaTuka u
nHpopMaTrka» U «PyCCKHil SI3BIK U IUTEpATypa».

[Ipu wm3yueHun ydeOHOro mnpeaMera «XUMHSI» Ha YriayOJEHHOM YpOBHE
TaKXe, Kak Ha YPOBHE OCHOBHOTO W CpeaHero ooOiiero oOpa3oBanus (Ha 0a30BOM
YpOBHE), 3a7aueil MepBOCTEIICHHON 3HAYMMOCTH SIBJISICTCS (DOPMHUPOBAHHE OCHOB
HAyKH XHMHUU KakK o0O0JIaCTH COBPEMEHHOIO €eCTECTBO3HAHMs, MPaKTUYECKON
JESTETbHOCTU YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPHI. Perienue
ATOM 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3Yy4YEHHs MpeaMeTa Mpearnoiaract
peaM3alnIo TaKuX LEeJIeH, KakK:

dbopMupoBaHUe TPEACTABICHUNA: O MaTepuaJbHOM €JIUHCTBE MHUPAa,
3aKOHOMEPHOCTSIX U ITIO3HABAEMOCTH SABJICHUW MPUPOJIbI, O MECTE XUMHUU B
CHUCTEME eCTEeCTBEHHbIX HayK W €€ BeAylled poilu B oOecleueHUu
YCTOMYMBOTO  Pa3BUTHSL  4YEJIOBEUECTBA. B  pEIICHUU  IpolJeM
AKOJIOTUYECKOM, SHEPreTUUECKON U MHUINEBON 0€30MacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3IaHUH HOBBIX MaTEpUATIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
00€CTIeUeHNN PAIMOHAIBHOTO MPUPOAONOIb30BaHus, B (POPMHUPOBAHUU
MHUPOBO33PEHUS U OOIICH KyJIbTyphl YEJIOBEKa, a TaKKe DKOJOTHUYECKU
000CHOBAaHHOI'O OTHOIICHHSI K CBOEMY 37I0POBbIO U MPUPOTHON cpere;

OCBOCHHUE CHUCTEMBI 3HAHUM, JIEKAIIMX B OCHOBE XHWMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYUHOW KapTUHBI MUpa: GyHIaMEHTAIbHBIX
MOHATHUM, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMM BEIIECTBA HA Pa3HbIX YPOBHIX — AaTOMHOM, HWOHHO-
MOJICKYJIAPHOM,  HAAMOJIEKYJAPHOM, O  TEPMOJMHAMUYECKHX U
KUHETUUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX PEaKUuil, O



XHMHYECKOM PaBHOBECHH, PACTBOpPaX M JMCICPCHBIX CHCTeMaX, 00 00mux
HAyYHBIX MPUHIUIIAX XUMHYECKOTO IIPOU3BOJICTBA;
dhopmupoBaHue y o0yJarommxcs OCO3HAHHOT'O MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHMHA I OOBSCHEHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMCHHOW XUMUH, JJII OOBSICHCHHS |
MIPOTHO3UPOBAHMS SIBJICHUH, WMCIOIIUX €CTECCTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHUS TTPOOJIEM, CBSI3aHHBIX C XUMHEH, TIPOTHO3UPOBAHHS,
aHaIHM3a W OICHKHU C IMO3HIIMK SKOJIOTHYECKOM 0€30IMacCHOCTH MOCIICICTBUN
OBITOBOW W TPOM3BOJACTBCHHOM JEATEILHOCTH 4YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHHEM U  TepepadOTKOM
BCIIICCTB,;
yrayOJeHWe  TpEICTaBlIeHWH O  HAyYHBIX  MeEToJaX  ITO3HaHWS,
HEOOXOMUMBIX IS TPHOOPETCHUS YMEHUN OPHUCHTHUPOBATHCS B MHPE
BEIIECTB M OOBSCHCHHS XUMHUYCCKUX SIBICHHH, HMCIOIIUX MECTO B
MIPUPOJIE, B MPAKTHYECKOW NEATEILHOCTH U MIOBCETHEBHOM YKU3HHU.
B 1murane peamuzanuu MEpBOOYEPETHBIX BOCIUTATEIBHBIX W  Pa3BHUBAIOIIMX
(GYHKIUNA TIEIOCTHOM CHUCTEMBI CpPeAHETo OOIEero oO0pa3oBaHUS MPU H3YYCHHH
npeaMera  «XuUMHUS» Ha  yIIyOJNEHHOM YpPOBHE 0OCOOYI0  aKTyalbHOCTH
MPUOOPETAIOT TAKWE IEH U 3a/1a91, KaK:
BOCIIUTaHUE YOSKIEHHOCTH B II03HABAEMOCTH SIBJICHUW TPUPOIBI,
yBOXEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPETUUECKHX M
MPUKJIAJIHBIX HMCCIICIOBAHUN B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PCHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
pa3BUTHE MOTHBAIlMM K OOYYCHHWIO M IIO3HAHUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIFO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOCHUSA
00IIEYETIOBEYECKUX IICHHOCTEH;
pa3BUTHE MMO3HABATEIILHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX M TBOPUYCCKUX
criocoOHOCcTeM oOyuarommxcs, (GpopMHUpoOBaHHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHON MPOPECCUOHATIBHON M OOIIECTBEHHOH JIEATECILHOCTH,
OTBETCTBCHHOTO OTHOIICHHWS K CBOEMY 3J0POBBIO M IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HH;
dbopMHpOBaHNE YMECHHH M HaBBIKOB Pa3yMHOT'O IPHUPOIOIOIL30BaHHUS,
Pa3BHUTHE SKOJIOTHYECKON KYJIbTYpPBI, IPHOOpPETEHUE OTBITA OOIIECTBEHHO-
TIOJIC3HOM IKOJIOTUYECKOH JCSITCIIBHOCTH.
OO11ee 9uCIIO 9acoB, MPEAYCMOTPECHHBIX JIJI U3YUYCHUS XUMHH Ha YTiyOJECHHOM
ypOBHE cpenHero obiero oopaszoBanusi, coctaBiser 204 yacon: B 10 kiacce —
102 yaca (3 yaca B Henenmo), B 11 kiracce — 102 yaca (3 yaca B HeZeIIO).



COIEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUS

TeopeTnueckue 0OCHOBBI OPraHUYECKO XUMMHU.

[IpenMer W 3HauYeHHE OpPraHUYECKON  XUMHUH, [MPEACTABICHHE O
MHOT000pa3uy OPraHuYeCKUX COCTMHEHHM.

DNEeKTpOHHOE CTPOEHHE aToMa YIJepoJa. OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOXKHOCTH aroMa yriepoga. XHMHYecKas CBSI3b B
OpraHMYeCKUX COEIUWHEHUAX. Tumbl THOpUIAM3alMM AaTOMHBIX OpOuTaNe
yriiepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM CBsi3U (OOMEHHBIN U TOHOPHO-
aKIenTopHbid). THIBI TEpEeKpbIBAaHMS AaTOMHBIX OpOWTaNel, G- W T-CBA3M.
OpunapHasi, ABOiHast U TporHas cBsi3b. CrocoObl pa3pbiBa CBS3el B MOJIEKYJax
opranudeckux BemiectB. [loHsiTue o cBOOOAHOM paaukane, Hykieopuie Hu
anexkTpodue.

Teopust cTpoeHuss opraHuyeckux coeauHeHnii A.M. bymiepoBa wu
COBPEMEHHBIE TIPEJICTABIICHUSI O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUHU CTPOCHUS
OpraHMYecKUX coeAuHeHU. MoneKyasipHble W  CTPYKTYpHBIE  (QOPMYIIBI.
CtpykTypHble (QOpMyJibl pa3iM4HBIX BHUIOB. pa3BEPHYTas, COKpali€¢HHas,
ckenetHas. M3omepus. Buasl wu3zomepuu: CTpYyKTypHas, HpOCTPAHCTBEHHAS.
DnekTpoHHbIe 3P PEKTH B MOJIEKYJIaX OpPraHMYSCKUX COCAMHEHUHN (MHIYKTUBHBIN
U ME30MEPHBIH 3P PEKTHI).

[IpencraBienne o KilacCU(PpUKAUKU OpraHUYECKUX BemiecTB. l[loHaTue o
byHkunoHanbHoU rpymme. 'omonorus. 'omonoruueckue psanpl. CucremMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuii (IUPAC) u TpuBHaNbHBIC Ha3BaHUS
OTJICIbHBIX MIPEICTaBUTEICH.

Oco0OeHHOCTH W KJaccu(UKalus OpraHuyeckux peakuuid. OKUCIUTETbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMHUH.

OKCHepUMEHTAJIbHBIE METOAbl HM3YyYEeHMsI BEIIECTB M UX IMPEeBpallleHH:
O3HAKOMJIEHHE C 0Opa3llaMu OpraHMYECKHUX BEIIECTB M MaTepHallaMd Ha UX
OCHOBE, OMbBITHl IO MPEBPALIEHUI0O OPTraHWYECKUX BEIIECTB MPU HArPEBAHHUU
(mnaBneHue, OOYTIIMBaHHE M TOPCHHUE), KOHCTPYHUPOBAHHE MOJCICH MOJCKYJI
OpraHUYECKUX BEIECTB.

Yriaesonoponsl.

Ankanbl. 'omonoruueckuil psij ajikaHoB, o0mias ¢popMyia, HOMEHKIATypa U
M30MEpHs. DICKTPOHHOE W HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aIKaHOB, SP°-
ruOpuan3anus aToOMHBIX OpOuTanel yriepoia, o-cBsi3b. Puznueckue CBOMCTBA
AJIKaHOB.



XHUMUYECKHE CBOWCTBA QJIKAHOB. pEaKLUU 3aMEIICHUs, H30MEpHU3aALUH,
JNETUAPUPOBAHMS, HMKIN3ALUK, TUPOJIN3a, KpeKuHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKLMU PAAUKAIBHOTO 3aMEILCHHUS.

Haxoxnenue B npupojae. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

[Huknoankanel. O0mas ¢popmMmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKHX CBOWCTB MasbiX (IUKJIOMPOINAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTICHTAH, IMKJIOTEKCaH) MUKI0aaKaHOB. CIOCOOBI MOJMYYCHUS U
MIPUMEHEHHUE [IUKIJIOATKAHOB.

Ankenbl. ['omonornueckuil psaj ajakeHoB, obOmas Gopmyiia, HOMEHKJIATypa.
DIEKTPOHHOE M  TNPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ  aJKEHOB, sp*-
ruOpuan3anrs aTOMHBIX opOuTaneil yriepona, o- U m-cBsizu. CTpyKTypHas u
reomerpuueckas (IUc-TpaHc-) wu3oMepus. DuU3MUECKHUE CBOWCTBA aJIKEHOB.
XHWMHUYECKHE CBOMCTBA. PEAKIMU IMPUCOEAUHEHHUS, 3aAMEIIECHUSA B 0O-TOJIOKEHUE
IIpU JBOMHOM CBSI3W, MOJUMEpU3alud U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiuu Ha BOMHYIO CBsI3b. CrocoObI MOMyUYeHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Kimaccudukamus ankaaueHoB (COnpskEHHbBIC, U30JIMPOBaHHbBIE,
Kymynuposaruvie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XMMUYECKHX CBOWMCTB
conpspk€HHBIX  aueHoB, 1,2- wu  1,4-npucoegunenue. I[lomumepuzamms
CONpPsKEHHBIX AUeHOB. CrtocoObl MOMyYeHUs U MPUMEHEHUE aJIKaIueHOB.

Anxunbl. ['oMonorudyeckuii psii ankMHOB, 001Iast popmylia, HOMEHKJIATypa U
M30MEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anrs aTOMHBIX opOuTasel yriepoaa. du3nyeckue CBOMCTBA AJIKHUHOB.
XUMUYECKHE  CBOMCTBA.  pEakUuMu  NPUCOEAUMHEHUsA,  JUMEpU3alud U
TpUMeEpHU3aluu, OKUuciaeHnsa. KUCIoTHbIE CBOMCTBA aJKMHOB, UMEIOIINX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBEHHBIE peakiiuu Ha TPOMHYIO CBs3b. CIOCOOBI MOTyUYEHUS
Y IPUMEHEHHE aJTKUHOB.

Apomatuyeckue yriieBoaopoabl (apeHsl). ['OMOJOTMYECKHE pSIl apeHOB,
oOuras ¢hopmysa, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKkynbl OeH3zona. dusmueckue cBoilcTBa apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a M €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHs B O€H30JIbHOM KOJIBLIE U
YIJIEBOAOPOJHOM paJvKajie, pEakluyd IPUCOCIUHEHUs, OKUCICHHE I'OMOJIOTOB
oenzona. IlpencraBienue 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEpe aJIKUIBHBIX PpaaUKaIoB, KapOOKCHUIbHOMH,
TUIPOKCUIIBHOM, aMHHO- W HUTPOrPYIIbBI, aTOMOB rajioreHoB. OcoOeHHOCTH
XUMHYECKUX CBOMCTB cTupoia. [lonmumepusanus crupona. CriocoObl ModyyeHus: u
IIPUMEHEHHUE apOMATUYECKUX YIJIEBOAOPOIOB.

[Tpupoxansiii ra3. [lonytHeie HedTaHble ra3sl. HedTh n €€ mpoucxoxaeHue.
KamenHsl#i yroiap U npoaykrthl ero nepepadotku. CrnocoObl nepepaboTKku HEPTH:



MEPErOHKa, KPEKHHT (TEePMHUYCCKH, KATAIMTHYECKUI), pUGOPMHHT, MTUPOJIH3.
[TpoayKThl IepepabOTKH HEPTH, KX TPUMEHEHUE B TPOMBIIIICHHOCTH U B OBITY.

[eHeTHYECKAs CBSI3b MEXK/Y PA3TMYHBIMU KIIACCAMH YTJIEBOJOPOJIOB.

DJIEKTPOHHOE CTPOEHHE TaJOr€HIIPOM3BOIHBIX YIIICBOAOPOIOB. Peakiuu
3aMCIICHHUs TajoreHa Ha THUAPOKCOTPYIY, HHUTPOTPYIIY, IHAHOTPYIIILY,
amuHOrpymmy. JleficTBHe Ha TaJOreHIPOM3BOAHBIE BOJHOTO K CIHUPTOBOTO
pactBopa miénouyn. B3aumMomaeiicTBHE AMTAIOTCHAIKAHOB C MAarHHEM M IIHHKOM.
[MousiTre 0 METATIOOPTaHHYECKIX COCIMHECHUSIX. Hcmons30Banue
raJJOreHIPOU3BOIHBIX  YIJICBOJOPOJOB B OBITY, TEXHHKE U TIPH CHHTE3C
OpPraHUYEeCKUX BEIIECTB.

DKCIepHUMEHTAIbHbIE METOAbl HM3YYEHHUS BEIIECTB W WX IPEBPAIICHHIA:
u3ydyeHne (pU3MYECKUX CBOWCTB YIIICBOAOPOIOB (PaCTBOPUMOCTH), KAUeCTBEHHBIX
peakimii  yrieBoJOpPOAOB pa3UuHbIX KiaccoB (oOecuBeunBaHne OpPOMHON HIIH
WOJHOW BOBI, PAacTBOpa IMEpMaHraHata KaJus, B3aMMOJCHCTBHE alleTHUJIEHA C
aMMHa4YHBIM pacTBOpoM okcupa cepedpa(l)), kauecTBeHHOE OOHaApyKEeHHUE
yriaepoga M BOIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJyYCHHE OSTHJICHA W
U3yUYCHUE €ro CBOWCTB, O3HaKOMIJIEHHE ¢ KoyuteKuusmu «HedTs» u «YTOmb», C
oOpa3liamMy  TIaCTMAcC, KaydyyKOB H  PE3HHBbI, MOJCIMPOBAHUE MOJIEKYII
YIIIEBOAOPO/IOB U TaTOTCHITPOU3BOIHBIX YTIICBOIOPOIOB.

KucJiopoacoiepixaniue opraHuyecKne coeTHHEHHUS .

[penenbHble OgHOATOMHBIE CcOUPTH. CTpoeHue Mojekyna (Ha mpuUMepe
MeTaHolla M 9TaHoja). ['oMmonoruueckuii psid, oOmas ¢GopMmyna, H30oMepwusl,
HOMEHKIATypa ©  kiaccudukanus. Dusndeckue CBOWUCTBA  MPEAEIBbHBIX
OJIHOATOMHBIX CIHPTOB. BOJOPOIHBIC CBSA3M MEXKIY MOJIEKYJaMH CIHPTOB.
XUMHUYECKAE CBOMCTBA: pEaKIMK 3aMEIICHUs, JCTUApATAIlMH, OKUCIICHHS,
B3aUMOJICHCTBHE C  OPraHUYECKUMH W  HEOPTaHUYECKUMH  KHUCJIOTaMH.
KauecTBeHHas peakiius Ha OJIHOATOMHBIC CIIUPTHI. JICHCTBUE ITaHONA U METaHOJIa
Ha opraHu3M dyenoBeka. CrocoObl TMOMYYCHHS W TPUMEHEHHE OJHOATOMHBIX
CIUPTOB.

[TpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH (U3MUYCCKUX U
XUMHUYECKHX CBOMCTB.

MHOr0oaTOMHBIC CIUPTBI — OSTHJICHIIIUKOJIb W TiHIEepuH. Du3nveckue u
XHMHYECKHE CBOWMCTBA: PEAKIMU 3aMCIICHHUS, B3AaUMOJICHCTBHE C OPraHUYeCKUMHU
U HEOPraHMYCCKMMH KHCIOTAMH, KA4eCTBEHHAs peakius Ha MHOTOaTOMHBIC
cnupThl. [IpeacTaBicHHe O MEXaHM3ME PEakiUil HyKICO(PHIBLHOTO 3aMEICHHS.
JlefictBue Ha opraHusMm uenoBeka. CrocoObl MOAYYEHUS H MPUMCHEHHUE
MHOT0aTOMHBIX CITHPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aMMHOE BIUSHHE THIPOKCOTPYIIBI U
OenzonpHOTO sizpa. Puszmyeckue cBoiicTBa (peHoma. OCOOEHHOCTH XMMHYECKUX



cBOMCTB (eHona. KauyecTBeHHble peakuuu Ha ¢eHos. TokcHuuHOCTH (eHoda.
CrniocoObl onrydeHus u npuMeHnenue penona. GenondopmaibaeruaHas cMoJIa.

KapOoHusibHbIE COETMHEHUS — aJbJETH/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHMJILHOM Tpyniibl. ['oMosioruueckue psijpl ajlbJIeru0B U KETOHOB, 0OIIas
dbopmyrna, uzoMepuss U HOMEHKiIarypa. Duznyeckue CBOMCTBA albJEruaoB U
KETOHOB.  XMMHYECKHME CBOMCTBAa  albACTHIOB M  KETOHOB.  peaKkUuu
npucoeanHeHna. OKUCIEHNE aabIerua0B, KaYeCTBEHHbIE PEaKIMU Ha albICTHU/BbI.
CrniocoObl OJTy4YeHUs U PUMEHEHUE albJAeTHIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M30Mepusi u HoMeHKIaTypa. Pusznueckue cBocTBa
OJIHOOCHOBHBIX TMpEAENbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHBIE CBSI3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus H>TepuuKanuy, peakluu C YYacCTHEM YIJIEBOJAOPOJHOrO pajJuKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHIL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CJHOXHBIX 3¢pupax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPEIECNbHBIX U aPOMATHUECKHX KapOOHOBBIX KHCIIOT,
JIMKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTaBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, NAJIbMHUTHHOBAs, OJICMHOBAs, JUHOJIEEAs,
JUHOAeH08as KUCI0Thl. CriocoObl OTYyUYEHUS! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxunble >¢Qupbl. ['omonorndeckuit psan, odmas Qopmyna, uzomMepus u
HOMEHKIaTypa. Pu3NuecKkue M XHMHUYECKHE CBOWCTBA: TMAPOJIU3 B KHUCIOW U
LIEJI0YHOM cpene.

Kupsi. Ctpoenue, pu3nuecKue U XMMHUYECKUE CBOMCTBA KUPOB: TUAPOIHU3 B
KHUCIION U 11enouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COACPKAIINX OCTATKU
HEIpEeEIbHbIX JKUPHBIX KUCTOT. JKupsl B mpupoe.

MpbL14 KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IeHCTBHE.

OOmias xapakTepucTuka yrieBojoB. Kinaccudukanus yriaeBoaos (MOHO-, 1u-
¥ monucaxapuzabl). MoHocaxapuIpl: TIIIOKO3a, (pyKTO3a, rajmakrtosa, pudo3a,
ne3okcupu6o3za. dusnyeckne CBONCTBA U HaxOXkAeHHE B npupoje. PoTOCUHTES.
XHUMUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYaCTHEM CIIUPTOBBIX U AJIbJACTUIHON
rpynn, CHUPTOBOE M MOJOYHOKHUCIOE OpoxkeHue. [IpumeHeHue TtoKo3bl, €&
3HAUYECHHUE B KU3ZHEAECATEIBHOCTU Opranu3mMa. Jlucaxapuabl: caxaposa, MajabT03a U
JaKkTo3a. BoccTaHaBinuBarIue U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. ['uaponus
nucaxapuaoB. HaxoxneHnue B npupoae u npumeHenue. [loaucaxapuabl: Kpaxmall,
IIIMKOTeH W newtrono3a. CTpoeHue MaKpOMOJIEKYJ KpaxMmana, TIMKOreHa |
nenoso3sl.  dusnyeckue CBOMCTBA KpaxMmalga M LEJUIH0I03bl. XHMHYECKHUE
CBOMCTBa Kpaxmajia. THAPOJIU3, KA4eCTBEHHAs peaklUHs C HMOJAOM. XHUMHUYECKHE
CBOWMCTBA LIEJUIIOJIO3bI. TUAPOJIN3, HOIydeHUE HPUPOB Letoa03bl. [loHsaTHe 00
UCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIH MIEIK).



DKCIepUMEHTAIIbHBIE METOAbl H3Y4YCHHs BEIICCTB M HMX IpPEBPAIlCHUN:
pPacTBOPUMOCTD Pa3IMUHBIX CIIMPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPHEM,
OKHCJICHHE JTWUJIOBOTO CIMPTA B QJIbJCTHJ HA PacKaIEHHOW MEIHON MPOBOJIOKE,
OKHCIICHHUE ATHJIOBOIO CIHMPTA AMXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BaHHUE
BHICOMATEPUAJIOB), KAaYCCTBCHHBIC PEAKIUU Ha albAeTruibl (C THIPOKCHIOM
nuammuncepeopa(l) wu  ruapokcumom  meam(ll)), peaknums raunepuHa  C
rugpokcugom meau(ll), xuMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TJIOKO3bl ¢ ruapokcuaom meau(ll), B3aumomericTBre
Kpaxmaja ¢ MOJOM, peIIeHHe dKCICPUMEHTANbHBIX 3a1ad 1Mo TeMaM «CIUpTHI U
dbenoasr», «kKapooHoBbie KUCI0THI. CII0KHBIE 3)HUPBI».

A3oTcoaep:Kanme opranndeckue coeTnHeHns .

AMUHBI — OpraHUYecKue MPOM3BOAHBIE amMMmHaka. Kiaccudukaiys aMHHOB:
anidaTiyecKue W apoOMaTHYECKHE, TIEepBUYHBbIC, BTOPHYHBIE M TPETUYHBIC.
CtpoeHue MoJeKyJ, oOmas ¢opmysa, U30Mepusi, HOMEHKIATypa ¥ (QU3HMUECKUE
CBOMCTBAa. XMMHUYECKOE CBOWCTBA aln(aTHIECKUX aMHUHOB. OCHOBHBIC CBOWCTBA,
AJIKUJIMPOBAHNE, B3aMMOJICHCTBHE MEPBUYHBIX AMHHOB C a30THCTOW KHCIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TpPEACTaBUTE]Ib aMHHOB apoMaTtudeckoro psga. CrpoeHue
aHWJIMHA. B3auMHOe BIUSHHUE TPYIT aTOMOB B MOJIeKyJie aHuInHa. OCOOCHHOCTH
XMMHUYECKUX CBOMCTB aHWiuHa. KadecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl
MOJIydeHUs] M TNPUMEHCHHME aau(aTHUYeCKHuX aMHHOB. [lolydeHue aHWIMHA U3
HUTPOOEH301a.

Amunokucinotel. Homenkiaarypa u uzomepust. OTaeabHbIe MPEACTaABUTEIH O
AMHUHOKHMCJIOT:  TIJIMIWMH, ajaHuH. ®dusudeckre CBOWCTBA  aMHUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(OTCpHBIX  OpraHHYECKHX
COCMHCHMM, peakius MOJUKOHACHCAIINYA, O0Opa3oBaHUE IICITHIHOW CBS3H.
buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THIPOJIU3 TICHTHIOB.

benkn kak mpupoaHbie moauMmepbl. [lepBuYHAs, BTOpPHYHAS W TPETHUHAS
CTpyKTypa OCJIKOB. XHUMHYECKHEC CBONCTBa OCJIKOB. THAPOJHU3, JEHATypallus,
KaueCTBCHHBIC PEaKIIMK Ha OCIIKH.

DKCIIepUMECHTAIbHBIC METOABl H3YYCHHsS BEIICCTB M HMX IPEBpaIlCHUN:
pacTBOpeHHE OCJIIKOB B BOJC, JAcHATypamus OCJIKOB MPH HArpeBaHHH, I[BETHBIC
peakiMu Ha OCJNKH, peIICHHE OSKCICPUMCHTAJIBHBIX 3a7ad [0 TeMaM
«A30TCOoAepKalMe  OpraHWYeckue  coeauHeHuss» u  «Pacno3HaBaHue
OPraHUYCCKUX COCTUHECHUIY.

BbIcOKOMOJIEKYJISIPHbIE COETUHEHHUSI.

OCHOBHBIC MOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHCHHI. MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3AIIUH, CPEAHSIS MOJIEKYIIpHas



Macca. OCHOBHbIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHN —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAIHS.

[MonumepHbie Matepuanbl. Ilmactmacchl  (MONMMATHIICH, TOJUIIPOIUIICH,
MOJINBUHWIXJIOPU,  TOJUCTHPOJ, MOJUMETHIMETAKpUIaT, MOJUKApOOHATHI,
noJMITWICHTepedTanaT). Y THIN3AIMS U TIepepadoTKa MIacTHKA.

DnacToMephl: HaATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIPEHOBHIH, N30TPEHOBBII) U CHJIMKOHBI. Pe3nHa.

BostokHa: HaTypaibHbIe (XJIOMOK, MIEPCTh, MENK), NCKYCCTBEHHBIC (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tonumepsr CHEIMATIBHOTO Ha3HAYEHHUS (Tedmon, KeBJap,
AIIEKTPONPOBOIAIINE TIOJTMMEPBI, Onopa3iaracMblie TIOJTHUMEPHI).

OKCHepUMEHTAJIbHBIE METOAbl HM3YyYEeHMsI BEIIECTB M UX IMPEBpallleHH:
O3HAaKOMJIEHHE C 0Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKOB, pEIIeHHE OHKCIePUMEHTAJIbHBIX 3adad 1o Teme «Pacmo3naBanue
IJJACTMACC U BOJIOKOH.

PacuétHrle 3agaun.

Haxoxxnenue MonekyinspHOH (OpMyNbl OpPraHMYECKOro COEIWHEHHUS IO
MacCOBbIM  JIOJIIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXIACHHUE
MOJICKYJISIPHOW  (POPMYJIBI  OPraHUYECKOTO COCIMHEHUsi Mo wmacce (00bEMy)
NPOJYKTOB CTrOpaHus, MO KOJIMYECTBY BemiecTBa (Macce, 00bEMY) MPOIYKTOB
peakluud W/WIM HCXOJIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHMYeCcKOro BEIIeCTBA Ha OCHOBE €ro XMMUYECKHX CBOMCTB WM CIOCOOOB
MOJIYYEeHHsI, ONpENICJICHUE IO BBIXOJIAa MPOJAYKTa PEAKIMU OT TEOPETHUECKHU
BO3MOYKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanust MeXIpeIMETHBIX CBA3€H MPU U3yUYEHUHU OPraHUYECKOW XHUMHH B
10 kmacce ocCylIecTBISETCS Yepe3 MCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TOHSATUH, TaK W TOHATHH, NPUHIATBIX B OTIACIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO011e ecTeCTBEHHO-HAYYHbIC TTOHATHUS: SIBJIEHUE, HAYUHBINA (haKT, TUIIOTE3a,
TEeOpUsl, 3aKOH, aHajau3, CHUHTE3, Kiaccudukanus, HaAOIIOIEHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJI€Nb, MOJIETUPOBAHHE.

®duzuka: wMarTepusi, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, MOJEeKYya,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeN0, O0BEM, arperaTHo€ COCTOSHHE
BEIECTBA, (M3MYECKUE BEJIMYUHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCThb, HEPrus,
Macca.

buonorusi: kneTka, oOpraHu3M, J3KocucTeMa, Ouochepa, meTaboIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBIA U TeTepOoTpO(HBIA TUI NUTAHUS, OpOXKEHUE,



dboTOoCHHTE3, JbIXaHHWE, OCJKH, YIJIEBOJbI, JKHPbI, HYKICHHOBBIC KHCJIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HbIe UCKOIIAEMBIE, TOTIIIUBO.

TexHOMOrus: TMHUIIEBBIC MPOMYKTHI, OCHOBBI PAIlMOHAJIBHOIO IHTAHHMS,
MOIOIITUE CPEJICTBA, MaTePUANBl U3 HCKYCCTBCHHBIX M CHHTCTHYCCKUX BOJIOKOH.

11 KJIACC

OBLIAA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckue OCHOBbI XUMHUH.

AtoM. CocTaB aTOMHBIX Aep. XUMHUYECKU 3neMeHT. M3oTonsl. CtpoeHue
AIIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHU U
o ypOBHU. AToMHBIe opOuTanu. Kiaccudukariysi XUMHIECKUX JIeMeHTOB (S-, p-,
d-, f-omementsr). PacmpeneneHue SIIEKTPOHOB TIO AaTOMHBIM — OPOUTAISIM.
DOneKTpoHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB MEPBOr0—4eTBEPTOTO MEPUOJIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHMM, DJIEKTPOHHBbIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPUIATENHHOCTb.

Ilepnonnueckuii 3axkoH U Ilepuoanueckas cucreMa XMMHUYECKUX AJIEMEHTOB
J.. MenneneeBa. CBsA3b MEPUOAUYECKOTO 3aKoHA U llepmoamyeckoil cCUCTEMBI
XUMUYECKUX DJJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU
IPOCTBIX M CIOXHBIX BEIIECTB [0 TIpynmamM W NepUuoJaM. 3HA4YeHUe
nepuoauueckoro 3akoHa /.M. Meunneneesa.

XuMHUYECKasi CBs3b. BuIpl XUMUYECKOW CBS3U: KOBAJEHTHAs, HOHHa,
MeTauinyeckas. MexaHu3mbl 00pa3oBaHUS KOBAaJEHTHOW CBSI3M. OOMEHHBIH U
JOHOPHO-aKLENTOPHBINA. DHEPTHS U JJIMHA CBI3U. 110JpHOCTD, HaPaBIEHHOCTD U
HAChIIIaEMOCTh KOBaJ€HTHOW CBsA3U. KpaTHbeie cBsa3u. BomgopongHas CBA3b.
MeXMONEKYISAPHBIE B3aUMOAECHCTBHS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBS3b 3JIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX T€OMETPUYCCKHM CTpPOCHHEM (Ha MpUMEpe COCTUHCHUIN
3JIEMEHTOB BTOPOTO MEPHOJIA).

[IpeacraBiieHrEe 0 KOMIUIEKCHBIX COeAMHEHUIX. COCTaB KOMIIEKCHOTO HOHA!
KOMILIEKCcooOpa3oBaTenb, JHUraH[bl. 3HAYe€HUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHsiTHE O KOOPIUHALIMOHHON XUMHUH.

BemecTBa  MOJIEKYJIIDHOTO ¥ HEMOJIEKYJISIDHOTO  CTPOECHHUS. THUIBI
KPUCTALTMUECKUX PEIIETOK (CTPYKTYpP) ¥ CBOMCTBA BELICCTB.

[lonsiTve 0 gucrnepcHbIX cucrteMax. MctuHHble pacTBOpsl. [IpencraBienue o
KOJUIOUAHBIX pacTBopaX. CrocoObl BBIpaXKEHUS KOHIIEHTPALUM PAaCTBOPOB:
MaccoBas J0Ji1 BEUIECTBA B pACTBOPE, MOJISIpHAs KOHLEHTpaus. HaceleHHble n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucramioruaparsl.



Knaccuduxanuss 1 HOMEHKIaTypa HEOPraHWYECKUX BeLIECTB. TpuBHUANIbHBIC
Ha3BaHMs OTIEJbHBIX NIPEACTABUTENICH HEOPraHNYECKUX BEIIECTB.

Knaccudukanuss XuMHuecKX peakiuid B HEOPraHUYECKOHW U OpraHU4ecKOi
XUMUHU. 3aKOH COXPAHEHMSI MAacChl BELIECTB; 3aKOH COXPAaHEHUS W NpPEBpaIICHUs
HHEPTUU MPU XUMHUUYECKHX peakuusx. TeruoBbie 3p(eKTbl XUMUYECKUX PEaKIU.
TepmoxuMuyeckre ypaBHEHUS.

CKOpOCTh XUMHUECKOW peakiliy, e€ 3aBUCUMOCTb OT Pa3jiu4HbIX (aKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakuu. Katains u Katain3aTopsl.

OOpartuMble U HEOOpaTUMbIE peakli. XuMuyeckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecHUs. DaKkTOpbl, BIUAIONIME HA IOJO0KEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, AABJIECHUE U KOHLEHTPALMU BEUIECTB, YYAaCTBYIOIIHNX B
peakuuu. [Ipunmun Jle [lartenbe.

Onektponutudeckas auccouuanus. CuiibHble H ciaOble 3JIEKTPOJIUTHI.
Crenenp aucconumannu. Cpena BOIHBIX pPAacTBOPOB. KHCIOTHAs, HEUTpasibHa,
nienovHas. Bogopoausrit mokazarens (PH) pactBopa. ['mmponus comeit. Peakium
MOHHOT'O0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTErneHb  OKUCJICHUS.
OkucnuTelnb M BOCCTAHOBUTENB. IIporecchl OKHCIEHHST U BOCCTAHOBIICHMS.
BaxxHeiime OKHUCIUTENM W BOCCTAaHOBUTEIM. MeToN S3JEKTpOHHOro OaaHca.
DIIEKTPOIN3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHS] BEUIECTB M HX IMPEBpAIICHUM:
pa3lioKEHUE TMEPOKCHAA BOAOPOJA B IMPUCYTCTBUHM KaTaIA3aTOpPa, MOMAEIH
KPUCTANIMYECKUX PEHIETOK, MPOBEEHUE PEAKIIMI HOHHOTO 0OMeHa, onpeieleHre
Cpeabl pacTBOPOB € IMOMOLIBIO WHIAMKATOPOB, HM3YYEHUE BIHSHUS Pa3IMYHBIX
(GakTOpoB Ha CKOPOCTb XUMHUYECKONM pEaKIUUd M TMOJIOKEHUE XUMHUYECKOIro
PaBHOBECHS.

Heopranuuyeckass XuMus.

[lonoxxenne HemeTtalwioB B Ilepuonndeckodl cUCTEME  XMUMHUYECKHX
sanementoB /.M. MenzeneeBa u 0cOOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOWCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIIOPONa, CEephl,
dbochopa u yriaepona).

Bonopoa. Ilonydenue, gusnueckre M XUMUYECKHE CBOMCTBA: PEAKIMH C
METaJZIaMH WM HEMETaJUlaMH, BOCCTAHOBUTEIBHBIE  CBOWCTBA. ['mapuibl.
TomIMBHBIE 3JIEMEHTBHI.

["amorensl. Haxoxxnenue B mpupoze, crnocoObl MoiydeHus, (u3nueckue u
XUMHUYECKUE CBOMCTBA. l'amoreHoBomopoabl. BaxHelmme KUCIOpOACOAepkKaLue
COEJIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI MOTYyUYECHHUS
rajioreHoB. [I[puMeHeHue TaJIOr€HOB U X COETUHEHU.



Kucnopoa, o3oH. JlabopaTopHble U NPOMBILUICHHBIE CIIOCOOBI MOMYyYEHHS
Kkuciopona. Ouznyecknue U XUMHYECKUE CBOMCTBA M NMPUMEHEHHE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. Haxoxpaenwe B mOpuUpoje, CIOCOObI MONy4YeHHS, (PU3HUECKUE WU
xumudeckue cpoiictBa. CepoBomopoxa, cyiabbuabl. Oxcun cepui(lV), oxcun
cepri(VI). CepHucras U cepHas KUCIOTHI U HX coid. OCOOCHHOCTH CBOWCTB
cepHOi KUCIOTHI. [IpuMeHeHue cepbl U €€ CoeIMHEHU.

Azor. Haxoxzaenue B mpupoje, cCHocoObl MONydeHHUs, (U3MUecKue Hu
XUMHYECKHE CBOMCTBA. AMMUAK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTasi U a30THas
KHUCIIOTHI U UX cosid. OcCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenue azorta
U €r0 COeIMHEHUI. A30THBIE yI00pEHUs.

®ochop. Haxoxnenue B mpupoje, crnocoObl ModyyeHus, (uU3HUecKue u
xumuyeckue cpoictBa. Dochuaslt u dochun. Oxcunbl dochopa, dhochopHas
kuciota u e€ conu. [lpumenenue ¢ocdopa u ero coeauHenuit. docdopHbie
yn0OpeHus.

VYrnepon, HaxoXkA€HHE B MpUpoJie. AJUIOTPOIHBIE  MOIUDUKAIUY.
duznyeckue W XMMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yriepogoM. Okcup yriepoaa(ll), okcun yriepoxa(lV), yrompHas kuciora u eé
coiii. AKTHBHPOBAHHBIN yroiyb, ancopOuusa. Dynnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIIEPOAOM, U €Tr0
COCUHECHUM.

Kpemuuii. Haxoxnenue B mpupojie, CrocoObl MOJydeHHs, (U3NYECKHe U
xumuueckue cpoiictBa. Oxcun kpemuws(lV), kpemMHHEBas KUCIOTA, CHUIIMKATHI.
[IpumeHeHue KpeMHus U ero coeauHeHui. CTEKI0, ero nojayyeHue, BUIbl CTEeKIIA.

[Tonoxxenune metamioB B [leproguyeckoil cucreMe XMMUYECKUX 3J€MEHTOB.
OCcoOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JI04eK aTOMOB MeTaiuioB. OOmiue
¢busnueckue cBoicTBa MeTalsioB. [lpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CruiaBel METAILIOB.

DNEeKTPOXUMUYECKUM psifi  HampsbkeHud MeramioB. OOmue  crnocoOsbl

MOJTyYEHUS METaJIIOB! TUIPOMETAILTYPIUS, MUPOMETAJLTYPIus,
anekTpoMerautyprus. llonstue o koppo3un MeTamioB. CrnocoObl 3alUThl OT
KOPPO3UH.

Ob6mas xapakrtepuctuka MmeTamioB |A-rpynnsl [lepuonuueckoit cucTeMsl
XUMHYECKUX DJIeMEHTOB. Harpuit u xkanumil: mnonydyeHue, ¢GU3HUECKHUE U
XMUMHYECKUE CBOICTBA, MIPUMEHEHHE MPOCTHIX BELUIECTB U UX COSTUHEHUH.

O6mas xapakrepuctuka metamioB |lIA-rpynmer I[leproguyeckoit cucteMsl
XUMHYECKUX DJIEMEHTOB. MarHuii © KanblUUi: ToJydeHue, (GU3HUYEeCKUe U
XUMHYECKUE CBOMCTBA, MPUMEHEHUE TPOCTHIX BEUIECTB M HUX COEIUHEHUH.
KécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AJTFOMUHMI: TTOJTydeHne, pU3ndeckre U XMMHUECKUEe CBOWCTBA, IPUMCHEHHE
NPOCTOTO BEIECTBA M €ro CoeAMHEHUil. AMMOTEepHbIE CBOWCTBA OKCHIA H
THJIPOKCH/IA ATFOMHHHS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmiast  xapakTepucTHKa MeTauioB moOouHbix noarpynn  (B-rpyrmm)
[Teproarueckoit CHCTEMbI XUMHUYECKHX DJIEMEHTOB.

dusnyeckre 1 XUMUYECKHE CBOWCTBA XpoMa M €ro coeauHeHui. OKCHIbI U
rugpokcuapl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U AMXpPOMATHI, HX
OKHCJIMTENbHBIC CBOICTBA. [loydyeHne 1 MPUMEHEHHE XpOMa.

dusznyeckue W XUMHYCCKHE CBOMCTBA MapraHila ¥ €ro COCIUHCHHU.
Baxmneitmue coemunenuss wmapranma(ll), wmapranna(lV), wapranma(VI) u
mapranna(VIl). [TepmaHranaT kanus, €ro OKMCIUTEIbHbIE CBONCTBA.

dusnyueckue U XUMUYECKHE CBOMCTBA jKejie3a U ero coenuHeHuid. OKCHIBI,
rugpokcuansl U cou xenesa(ll) u sxenesa(lll). [Tonmyuenue u npuMeHeHHe KKee3a
U €r0 CIUIaBOB.

dusnyueckue ¥ XMMUYECKHE CBOWCTBA MeaH U e€ coenuHeHui. [lomyueHue u
NPUMEHEHHUE MEJIU U €€ COCTMHCHUH.

[{uuk: monydeHue, (GuU3MUYECKHEe M XUMHUYECKHE CBOMCTBA. AMQOTepHbIC
CBOMCTBA OKCHJIA U THIPOKCHUIA IMHKA, TUAPOKCOKOMIUICKCHI IMHKA. [IpuMeHeHne
IIUHKA U €r0 COCAMHEHUH.

DKCIIepUMEHTAIbHBIE METOAbl H3Y4YeHHsS BEIIECTB M HMX MpPEBpallCHUN:
u3yueHre oOpa3llOB HEMETaNIOB, ropeHue cepbl, (ocdopa, xeneza, MarHus B
KHCJIOpO/ie, H3ydYeHHE KOJUICKIMH «MeTauibl W CIUIaBbl», B3aUMOJICHCTBHE
IICJIOYHBIX U MIEIIOYHO3EMEIbHBIX METAIIIOB € BOJOW (BO3MOYKHO HCIIOJB30BaHHE
BUJICOMATEPHAJIOB), B3aMMOJCHCTBUE IIMHKA W KeJlie3a C pacTBOPAMHU KHCIOT U
1IeJI04eH, KaueCTBCHHBIC PEAKI[MM Ha HEOPTaHMYECKUE aHHOHBI, KATHOH BOAOPOa
U KaTHOHBI METAJUIOB, B3aMMOJICHCTBHE THAPOKCUIOB ATIOMUHHUS W I[MHKA C
pacTBOpaMH KHCJIOT M IIEJIOYEH, PelICHUEe dKCICPUMEHTAIbHBIX 33[a4 10 TeMaM
«lanorens», «Cepa u €€ coequHeHUs», «A30T U ¢Gochop U UX COCAUHEHUS»,
«MeTaJuibl TJIABHBIX TOATPYII», «MeTaibl MOOOYHBIX MOATPYIII».

XUMUA U KU3HbD.

Posib XuMuu B 00€CIIeYCHUH YCTOMYMBOIO pa3BUTHs ueoBedyecTBa. [loHsTHE
O HAy4YHBIX METOJaX IIO3HAHHMS W METOJOJOIMH HAyYHOTO HCCIICOBAHUS.
HaydHble MPUHIMITBI OpraHU3al[id XMMHYECKOTO MPOU3BOACTBA. [IpOMBIIITICHHbBIE
CIOCOOBI TOJTYYCHHUST BaXKHEHIINX BellecTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CepHON KHCJIOTHI, METaHoJIa). [IpOMBINUICHHBIC CITOCOOBI TIOJIYYCHUSI METAJUIOB U
CIUIaBOB. XUMHYECKOE 3arps3HCHHE OKPYXKAIOWICH CpPelbl M €ro IMOCICSACTBUS.
Posb xumuu B 00ecrieueHIH SHEPTeTUICCKON O€30MaCHOCTH.

Xumusi W 3I0poBbe dYenoBeka. JlekapcTBeHHbIE cpeicTBa. [IpaBumiia
UCIIOJIb30BaHU JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XUMUK B pa3BUTHU MEIULIUHBI.



XUMUs AL, OCHOBHBIE KOMIIOHEHTHI, ITUIIEBBIE H00aBKU. Poinb XUMHH B
oOecrieyeHnH MUIIEBOI 0€30aCHOCTH.

KocMmernueckne u mnapdroMepHbie cpeiactBa. beitoBas xumus. [IpaBuia
0€30MacHOr0 MCIOJIb30BaHMS IIPENapaToB OBITOBOW XUMHUHM B TIOBCEIHEBHOM
KU3HU.

XuMUsi B CTPOUTEILCTBE. BaXKHEHIIINE CTPOMTEIbHbIE MaTepHaibl (IIEMEHT,
0eToH).

XUMHUS B CEITbCKOM X03s11icTBe. OpraHu4ecKrue 1 MUHEPAJIbHBIC YI00pEHUS.

CoBpeMeHHBIC KOHCTPYKIIMOHHBIC MaTepuajbl, KPAaCKH, CTEKJIO, KepaMHKa.
Matepuaibl 11 31eKTPOHUKH. HaHOTeXHOJIOTHH.

PacuétHrle 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMK BEIICCTB,
Maccel (00bEMa, KOJMYECTBA BEIIECTBA) MIPOAYKTOB PEAKIHMH, €CIH OJHO U3
BEIICCTB HMMEET IpHuMecH, Macchl (00bEMa, KOIMYECTBAa BEIIECTBA) IMPOIYKTa
peakiuM, €CJIM OJHO M3 BEIICCTB JIaHO B BHUJAC pacTBOpa C OIPEACICHHOU
MacCOBOHM JoJiei pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJW M MOJISIPHOMN
KOHIICHTpAI[MU BEIIeCTBA B PAcTBOpE, JOJW BBIXOAA MPOAYKTA PEaKIHH OT
TEOPETHYECKH BO3MOXKHOTO.

MeXnpeIMeTHBIE CBS3H.

Peanuzammss  MEXIPEAMETHBIX  CBA3CH TpU  HW3YYCHUH  OOmICH W
HeopraHu4eckoi xumuM B 11 Kiacce OCyIIECTBIISAETCS Yepe3 UCIOJb30BaHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX TOHATHMA, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpPeIMETax €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIC TTOHATHUS . SBJICHUE, HAYIHBIA (haKT, THIIOTE3a,
TeopHs, 3aKOH, aHAIW3, CUHTE3, KiIacCHU(UKaIMs, MePpUOJIHUIHOCTh, HaOJI0IeHNE,
U3MEpEHHe, SIKCIIEPUMEHT, MOJIeJTb, MOJICIITUPOBAHHE.

dusnka: MaTepus, MHUKPOMHpP, MaKpOMHUp, aToM, D3JIEKTPOH, WIPOTOH,
HEHUTPOH, MOH, U30TOITBI, PAIMOAKTUBHOCTD, MOJICKYJIa, SHEPTCTHUCCKUH YPOBCHD,
BEII[ECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHHE BEINECTBA, HJICAIBHBIN Ta3,
(bu3MYeCKUE BEIMYNHBI, ¢IMHHIIBI U3MEPEHHsI, CKOPOCTh, SHEPTHs, Macca.

buomnorus: kieTka, opraHusM, sKocucTema, ouocdepa, meTaboym3M, Makpo-
YU MUKPO3JIEMEHTBI, OCJIKH, KUPBI, YIICBOIBI, HYKICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M TTOTOK SHEPTHH B SKOCHCTEMAX.

['eorpadusi: MUHEpaIBI, TOPHBIC MOPOJIBI, MOJIC3HBIC UCKOMAEMBbIC, TOILIHBO,
PECYPCHI.

TeXHOJIOTHSA: XUMUYECKAsT TMPOMBIIIIEHHOCTh, METAJLTYPrUsl, CTPOUTEIbHBIC
MaTepHalIbl, CEIbCKOXO03sHCTBEHHOE MPOU3BOICTBO, MHUIICBAs MPOMBIILICHHOCTD,
dapmarneBTHYCCKAS TIPOMBIIICHHOCTD, TIPOU3BOJICTBO KOCMETHYECKUX



nperaparoB, IMPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHUAJIOB, J3JICKTPOHHAA
MMPOMBIINIJICHHOCTDb, HAHOTCXHOJIOTHH.



IIJTAHUAPYEMBIE PE3VJIBTATHI OCBOEHHMSA ITPOI'PAMMEI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHCTEMHO-ACSATEIBHOCTHBIM TOIXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS TpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
obmero o0Opa3oBaHMsI BBIIEICHBI CIEIYIOIIHE COCTABISIFOIINE. OCO3HAHUE
OOy4JalOMUMHUCS POCCHHCKOW TpakJaHCKOH WIACHTHYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH U CaMOOTIPEACIICHUIO; HATMINE MOTHUBAIIUN K
0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TpaBUJIaMH ¥ HOPMAaMH TIOBEJCHUS, HaIHIue
MIPaBOCO3HAHMS, IKOJIOTHIECKON KYIBTYPHI; CIIOCOOHOCTh CTABUTH IIEJIA U CTPOUTH
’KU3HCHHBIE TIIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHSA TMpeaMeTa «XHUMHUS» OTPaKaroT
c(OPMUPOBAHHOCTh OTIBITA ITO3HABATEIHLHOW W TIPAKTUYECKOW JEeATEIBHOCTH
00yJaronuxcs B MPOIECCe peann3alii 00pa30BaTeIbHON eI TeTbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHSA TMpeaMeTa «XHUMHUS» OTPaKaroT
c(OPMUPOBAHHOCTh OTIBITA ITO3HABATEIHLHOW W TIPAKTUYECKOW JEATEIBHOCTH
00yJaronmxcs B MPOIECCE pealln3aluid 00pa30BaTENbHON AESITETbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpaIaHCKOT0 BOCIUTAHUS:

OCO3HaHUS 00YJAIOIINMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY H MPABOTIOPSIIIKY;

NPEJCTaBICHUS O CONMAIbHBIX HOpPMax M TMpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOH TBOPUYECKOW [EATEIBHOCTH TIPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUH Y4YeOHBIX M TO3HABATEIBHBIX 3a/1a4, BBIOJHEHUN
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMATh W TPHHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY |
apryMEHTHI IPYTHX MPU aHAJIN3€ PA3TUYHbBIX BUJOB YU€OHOU NEATEIHHOCTH;

2) MATPUOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOTO OTHONIEHUS K HWCTOPUYECKOMY U HAyYHOMY HAaCIICUIO
OTCUYECCTBEHHOU XUMMUH;

YBOKEHHUS K MPOIECCY TBOPYECTBA B OONACTH TEOPUHU M MPAKTHUECKOTO
NPUJIOKEHUST XWMHH, OCO3HAHHsI TOTO, YTO JaHHBIE HAyKH €CTh pe3yJbTar
JUIMTENBHBIX ~ HAOMIOJCHWH, KPOMOTJIMBBIX  OKCIIEPHUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYZa YYEHBIX U TPAKTHKOB,



WHTEpeCa M II03HABATEIBHBIX MOTHBOB B TIOJYYCHHH M ITOCJICAYIOIIEM
aHanu3e WH(POpPMAIUU O MEePEOBBIX JOCTHKCHHIX COBPEMEHHOW OTECYCCTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPAaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBJICHUSIMH,
Y TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJACHUEC M IOCTYIKH CBOUX TOBApHILCH C
MO3UIINK HPABCTBCHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS ITOCIICICTBHM
MOCTYITKOB;

4) popMHUpOBAHUS KYJbTYPbI 310POBbSI:

MOHMMAaHHWsl IIEHHOCTEH 370pOoBOro W 0€30MacHOTo o0pas3a JKW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (H3HUYECKOMY M
MICUXUYECKOMY 37I0POBBIO;

coOJIIOICHUST TIpaBWJI OE€301acHOr0 OOpallleHus C BEHIeCTBAMU B OBITY,
MTOBCEHEBHOM JKM3HU, B TPYAOBOU JIEATEIHLHOCTH;

MOHWUMAaHUS IIEHHOCTH TIPaBWI HMHIWBHAYAIbHOTO M  KOJJICKTHBHOTO
0€30MacHOT0 MOBEJCHHS B CUTYAIHSIX, YIPOKAIOIINX 3J0POBBIO U JKU3HHU JTIO/ICH;

OCO3HAHUS TIOCJICACTBUNA W HEMPHUATHS BPEIHBIX MPUBBIYEK (YrOTpeOIeHUs
aJIKOTOJIs1, HAPKOTHKOB, KYPEHHS);

5) Tpy/10BOTr0 BOCIIHTAHMS :

KOMMYHUKATHBHOW  KOMIIETGHTHOCTH B  y4eOHO-HCCIIE0BATEIIbCKOM
JCATCIBHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM MW  JAPYIMX BHJAX
AESITeIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PCIICHUHM TPAKTHYCCKUX 3aad
COIMANILHOW HAMPaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPaKTHYECKOMY M3YYCHHIO MPOQECCH pa3IndHOrO pojia, B TOM
YKCJIC HA OCHOBE MPUMEHCHHUS MPEAMETHBIX 3HAHUH 110 XHMHUH,

YBaOXXCHUS K TPYIY, JIOJAM TPYyJla U Pe3yJIbTaTaM TPYI0BOU ACATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIAYaJbHOH TPacKTOPHUH
oOpa3zoBanus, Oyaymiedl mpodeccuu M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB ¢ YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeGHOCTeH 00111eCTBa,;

6) 3K0JI0rH4€eCcKOro BOCIUTAHUA:

DKOJIOTUYECKH IIeJIECO00Pa3HOT0 OTHOIICHHSI K TPUPOJE KaK HCTOYHUKY
CYIIIECTBOBAaHHUS KU3HU Ha 3eMIie;

MOHUMaHUS TJ00aJBbHOTO XapaKTepa AKOJIOTHYCCKUX TIPOOJIeM, BIUSHHUS
HYKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOTHON U COLUATBHOU CPEIBI;



OCO3HAHMSI HEOOXOAMMOCTH UCIOJIb30BAHUS JOCTHKEHUH XUMHUM IS
pELIEeHNs BOIPOCOB PALMOHAIBHOTO IIPUPOOIIOIb30BaAHMS;

AKTUBHOI'O HEINpUATUA JEUCTBUM, NPUHOCALIMX BpPEN OKpYyXKarouen
NPUPOAHON Cpesie, YMEHMsI MPOrHO3UPOBATH HEOJIATOMPUSATHBIE KOJIOTHYECKHE
[IOCIIEACTBYUS PEANPUHUMAEMBIX JEUCTBUM U IIPEIOTBPALLATD UX;

HaJIMYUS Pa3BUTOIO HKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTMYECKOU KYJIbTYPBHI,
OIbITa NEeATENIbHOCTH DKOJIOTUYECKOH HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS UMHU B II03HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJIECOJIOTHU
xemohobuuy,

7) IEHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUSL, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PpPa3BUTHUSA
HAyKU U OOLIECTBEHHOMN MPaKTUKH;

MOHUMaHUS CHeUU(PUKM XUMUU KaK HayKd, OCO3HaHHS €€ poJid B
(GbOopMHUpPOBAaHUU PALMOHAIBHOTO HAYYHOTO MBILIUICHHS, CO3JaHUU IIEIOCTHOTO
MpeCTaBlIeHUs 00 OKpY)KAlOUIEM MHUpE KaK O €IMHCTBE NMPUPOJAbI U YEOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHHH MpoOJeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS;

yOexaAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
LMUBUIM3ALUA. B €€ TI'yMAaHUCTUYECKOM HAIIPABJICHHOCTH W BAXHOW pPOJIM B
CO3JaHUM HOBOM 0a3bl MAaTepUATBHOM KYyJIbTYpbl, B PEIICHUU TIJIOO0ATbHBIX
npo0ieM yCTOMYMBOIO PAa3BUTHUSL UYEJOBEYECTBA — CHIPHEBOM, JSHEPreTUYECKOH,
MUIIEBON U 3KOJOTUYECKOW 0€30MacHOCTH, B Pa3BUTUM MEIULIMHBI, 00eCIeYeHUN
YCIOBUN YCHEIIHOTO TPYJa U 3KOJOTUYECKH KOM(POPTHOM >KM3HU KAXKJIOT0 4YjieHa
o0111eCTBA;

€CTECTBCHHO-HAy4YHOM TI'PaMOTHOCTHU. [IOHUMAaHHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NoJiy4aeMble 3HAHMS JUUISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUM, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HayyHbIX (aKTOB U MMEIOUIMXCS JaHHBIX C LEIbI0 TOJy4YEeHHUS
JIOCTOBEPHBIX BBIBOJOB,;

CIIOCOOHOCTH CaMOCTOSITEILHO MCHOJB30BaTh XUMHMYECKUE 3HAHMS IS
pelieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpPECa K [IO3HAHUIO, UCCIIEI0BATENBCKON AEATEIBbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa3oBaHUIO0, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN IO XUMHUHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pa3iuvHbIX chepax npodeccuoHaTbHOMI
NEATEIbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpeIMeTHbIE Pe3yIbTaThl OCBOCHHS MPOTPAMMBbI TI0 XMMHH Ha YPOBHE
CpeaHero o0IIero 0Opa3oBaHus BKIFOYAIOT:

3HaUYUMbIE U1 (OPMUPOBAHHMS ~ MHUPOBO33PCHHUS  OOYYAFOIIMXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIIpeIMETHbIE) OOICHAYYHBIC TMOHSATHS, OTPa)KaroIIne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa | CIHeONU(PUKY METOI0B TO3HAHUS,
UCIOJB3YEMBIX B €CTECTBEHHBIX HaykaX (Marepwusi, BEIIECTBO, SHEPIHs, SIBICHHUE,
mpolrece, CUCTeMa, HayYHbIA (akT, MPUHIUII, THIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIICAOBaHKE, HAOIIOACHNE, H3MEPEHHE, SKCTICPUMEHT U IPyTHUE);

YHHUBEpCalbHbIe yueOHbIe AeHCTBHUs (IO3HABATENbHbIE, KOMMYHHUKATHBHBIE,

pETYJISTHBHEIC), o0ecreynBaoIme dbopmupoBaHue G yHKUIHOHATBHOM
IPaMOTHOCTH U COIIMAIILHOM KOMITIETEHIIMHN 00y4aromuXcs;
CIIOCOOHOCTD oOyuarommxcs UCII0JIB30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCAJIbHbIC yueOHBIE
JCUCTBUS B ITIO3HABATEIBHOW U COLIMAJIBHOM MPAKTHUKE.

MeranpeaMeTHbIe Pe3yabTaTbl OTPAXarT OBJIAJECHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TIO3HABATEIBHBIMH, KOMMYHUKATHUBHBIMU U  PETYJISATHUBHBIMU
JICUCTBUSIMU.

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE NelHCTBHUS

1) 6a3oBble JJOrHYEeCKHe TeHCTBHSA:

CaMOCTOSTEIbHO  (OPMYIHPOBATh W aKTyalM3HUpOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEACIATh LEINH JEATEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPHH HX
JTOCTHIKCHHUSI, COOTHOCHUTD PE3yJIbTaThl ACITCILHOCTH C TIOCTABICHHBIMU IEIISAMHU;

UCIIONIb30BaTh MPH OCBOCHHUHU 3HAHMN HPHEMBI JIOTMYECKOTO MBIIUICHHS
BBIJICIIATh XapaKTEPHbIE MPU3HAKH MMOHATHH M YCTaHAaBIMBATh MX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS I OOBSICHCHHS OTACIbHBIX (DAKTOB U
SIBJICHUM,

BBIOUPATh OCHOBAaHUS M KPUTEPUH JUIS KIACCH(PHMKAIIMKA BEIIECTB U
XHUMHUYECKHUX PEaKI[Hii;

yCTaHABIMBATh IPUYMHHO-CIEJCTBEHHBIE CBS3H MEXKAY H3y4acMBIMH
SBJICHUSMU,

CTPOUTH JIOTHYECKHE pacCyKAcHHWsS (MHAYKTUBHBIC, JE€IyKTHBHBIEC, IIO
AHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH W IPOTHBOPEUYUS B PacCMaTpPHBAEMBIX
SBJICHUAX, ((OPMYIHUPOBATH BHIBOIBI U 3aKITIOUECHUS;

IPUMEHSTh B MPOIECCE MO3HAHMS HCIIONB3YEMBIE B XUMUH CHMBOJIHYCCKHUE
(3HAKOBBIC) MOJICIIH, ITPEOOPA30BHIBATH MO/ICIbHBIC MPEACTABICHUS — XUMHUYCCKHIA
3HaK (CHMBOJI) DJJCMCHTa, XHMHYecKas (opMylia, YpaBHEHHE XHUMHUECKOMN



peakiuu — TPU PCEIICHUM Y4YeOHBIX IO3HABATEIbHBIX M TMPAKTUYCCKUX 3aj1ad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKITUM.

2) 6a30BbIe HCCJIEe0BATEIbCKHE AeliCTBHSA:

BJIAJIETh OCHOBAMH METOJOB HAyYHOT'O IMO3HAHUS BEIICCTB U XHUMHUYECKHX
peaxkuuit,

dhopMyIMpOBATH 1SN U 33J1a4l UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIC BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS M OCHOBBI Il ()OPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUMH;

BJIAJCTh HABBIKAMHU CaMOCTOSITEIbHOTO TUIAHHPOBAHHUS U TPOBEACHUS
YUYCHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOJIOAATh 3a XOJI0M
mpoIiecca, CaMOCTOSATENILHO MPOTHO3UPOBATh €ro pe3yibTar, (opMyaupoBaTh
0000IIIEHUS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOCIAHHON padoTe;

MpuoOpeTaTh OMBIT YYEHUUECKOW HCCIENOBATENbCKOM W MPOEKTHOM
NESATeTbHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUS TMPAaKTUYECKUX 3a7ad, MNPUMEHEHUIO Pa3IuIHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopManueii:

OPHCHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX HHPopMmanuu (HaydHO-
MONYJISIpHAsT JUTEepaTypa XUMHUUYECKOTO COJICpXKaHUs, CIPaBOYHBIE IOCOOUS,
pecypcbl MHTepHeTa), aHaIM3upoOBaTh MHOOPMAIIMIO PA3IUYHBIX BHIOB U (HOpM
MpeCTaBICHHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HETIPOTUBOPEYUBOCTD;

dbopMyIUpoOBaTh 3aMPOChl U MPUMEHSTh Pa3IUYHbIE METOJbI TIPHU MOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON JIS BBINOJHEHUS YYEOHBIX 3ajad
ONPEIECIIEHHOrO TUIIA,;

MpuoOpeTaTh OMNBIT HCMOIb30BaHUA HHGOPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3INYHBIX TOUCKOBBIX CUCTEM,

CaMOCTOSITEJTLHO  BBIOMpATh  ONTHUMaJbHYIO  (GOpMYy  MpPEACTaBICHUS
uHbopmaiuu (cxemsl, rpaduKH, JUarpaMMbl, TaOIHIIBI, PUCYHKH U JAPYTHE);

WCIIOJB30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Ipu pabore ¢
XHUMHAYECKON HH(DOpMaIMel: NPUMEHATh MEKIpeaMeTHble ((dusuueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (HOPMYJIbI, a00pEeBUATYPBI, HOMCHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATITIAJHOCTU.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBHSA



3aJlaBaTh BOIIPOCHI IO CYLIECTBY OOCYK/Ia€MOM TEMBI B XO/I€ JIMajIora u/uin
JTMCKYCCHUHM, BBICKA3bIBATh UJeH, POPMYITUPOBATH CBOU MPEJIOKECHUS
OTHOCHUTEJIBHO BBITMIOJTHEHUSI TIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MPE3CHTALUEl pPEe3yJbTaTOB ITO3HABATEIILHOM AEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEILHO UJIM COBMECTHO CO CBEPCTHUKAMM TIPY BBIMOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKOU pabOThl MO HMCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro npoekTa, u (GopMyIupoBaTh BHIBOIBI
[0 pe3yibTaraM MNPOBEAEHHBIX HCCIEAOBAHMN MYTEM COTJIACOBAHMS MO3UIIMK B
X0J1e 00CYXJICHUS U 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIC 1eiiCTBUA:

CaMOCTOSATEIIbHO IUIAHUPOBAaTh M OCYILIECTBIATH CBOK ITO3HABATEIIBHYIO
JEATENBHOCTh, OmIpenessas €€ Lenud M 3a7add, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpejiaraeMblii  aJrOPUTM JIEUCTBUM TIpH
BBINIOJIHEHUM YYEOHBIX M UCCIEeNOBAaTENbCKUX 3a/]ad, BbIOMpaTh Haumbojee
3G (deKTUBHBIN cnocOo0 HX pelieHus ¢ y4€TOM MOJYy4YeHUs HOBBIX 3HAHHHU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYHIECTBIJISITh CAMOKOHTPOJIb JIEATEIbHOCTH HAa OCHOBE camMoOaHalIu3a u
CaMOOIIEHKH.

NPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHHS MMPOTPAMMBI 110 XUMUU HA YTIyOJIEHHOM
yYpOBHE Ha YPOBHE CpEAHEro oO0miero oOpa3zoBaHUs BKIIOYAIOT creluduueckue
U1 y4eOHOro npeaMeTa « XUMUSI» HaydHble 3HAaHUS, yMEHUSI M CIIOCOOBI AEHCTBUI
10 OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHMUS U NMPUMEHEHUIO 3HAHUW B PA3NMUYHBIX YUEOHBIX
CUTYallMsIX, & TAKXKE B peabHBIX KU3HEHHBIX CUTYAIIUsX, CBA3aHHBIX C XuMue. B
nporpaMme IO XHMHM TpPEIMETHblEe pe3yJdbTaThl NPEJICTABICHbl IO TroAaM
U3YyYECHUS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOSHUsI Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN. O MECTE€ M 3HAYCHUU OPTraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAayK M €€ POJU B OOCCIEUEHUHM YCTOWYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHYECKOM, YHEPTeTHUYECKON U



MUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpruH, B oOecrieyeHuu panroHaIbHOIO
MPUPOAOIIOIB30BaHUSA, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOILIEH KYJIbTYpbI
YeJI0OBEKa, a TaKXKe OKOJIOIMYEeCKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IIPUPOJHON CpeLE;

BJQJICHHE  CHCTEeMOW  XMMHYECKUMX  3HAaHUW, KOTopas  BKJIIOYAeT:
OCHOBOIIOJIArarolue MOHATUS — XUMUUYECKHUM DJIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAS
obonouka aroma, S-, P-, d-aToMHbIE OpOWTaNHM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUA aToMa, THUOpUAM3alus AaTOMHBIX OpOuTaneil, HOH, MOJIeKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BbEM, YTIEPOIHBIN cKeneT, G yHKIHOHAIbHAS
rpymma, pagukan, CTPYKTypHbie Qopmynbl  (pa3BépHYThIe, COKpalIEHHEIE,
CKEJICTHBIE), H30MEpHUsl CTPYKTYpPHas M TPOCTPAHCTBCHHAs (reoMeTpudeckas,
OINTHYECKAs), H30MEpPhbl, TOMOJIOTHUECKUN psJl, TOMOJIOTH, YIJICBOJIOPO/IHI,
KHUCJIOPOJ- U a30TCOJAEPIKALUE OPraHUYECKUE COECIUHEHMsI, MOHOMEp, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJIIPHbIE COEIUHEHUS; TEOPHUH, 3aKOHBI
(nepuoanueckuii 3akon J[. WM. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHMsI MacChl BEILIECTB, 3aKOH COXPaHEHUS
U TPEBpAlllCHUS OSHEPrUM TMPU XUMUYECKHX PpEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHUHM, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKAallhue B OCHOBE
MOHUMAaHUS TPUUYUHHOCTU M CUCTEMHOCTH XUMUYECKUX SIBIICHUH; MPEACTABICHUS
O MeXaHU3Max XUMHUYECKHX peaKIuil, TePMOJMHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYIMI aTOMOB
B MOJICKYJ1aX (MHAYKTUBHBIA M Me30MepHbIA 3pdekTsl, opueHnTantsl | u Il pona);
(aKTOJIOTHYECKUE CBEACHUSA O CBOMCTBAaX, COCTaBe, IOJYyYEHUU U OE3011aCHOM
UCIOJIb30BAaHUM BAKHEUIIUX OPraHMYECKUX BEUIECTB B OBITY M NPAKTUYECKOU
NESATENbHOCTH  4YeJOBEeKa, OOUMX  Hay4YHbIX MPUHLUNAX  XUMHUYECKOTO
IPOM3BOJICTBA (Ha MpUMepe MPOU3BOJICTBA METAaHOJa, TiepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHUII: BBISABJISATH XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHaBIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOUINE MOHATHS MPHU
ONKMCAHUM COCTaBa, CTPOEHHUS U CBOMCTB OPTaHUYECKUX COCIUHEHHUIA;

c(hOpMHUPOBAHHOCTH YMEHHUI:

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX) (DOPMYIT OPraHUYeCKUX
BELIECTB;

COCTaBJIATh YPaBHEHUS XUMHMUYECKUX PEaKLUi U PacKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEbHO-BOCCTAHOBUTENBHBIX ~ pPEAaKIUH  TOCPEJACTBOM  COCTABIICHHUS
AJIEKTPOHHOTO 0OajaHca »JTUX pEaKIUi, peakuuil HOHHOrO oOOMeHa IyTéM
COCTAaBJICHUS UX TIOJHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHU;



M3TOTaBJIUBATh MOJEIH MOJICKYJI OPraHUYECKHX BEIISCTB IS WUTFOCTpAIluU
X XUMHYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUMN: YCTAaHABJIMBATh MPUHAIJIC)KHOCTh HM3yUYCHHBIX
OpraHWYeCKUX BEIIECTB MO HMX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne COCIUHEHWH, JaBaTh UM Ha3BaHUS 110 CHUCTEMAaTHYECKON
Homenkiatype (IUPAC) u npuBOIUTH TPUBHAIBHBIC HA3BaHHS JJIS OTACIbHBIX
npeCTaBUTeNIell OpraHuYecKuX BellecTB (ITUJICH, alleTUJICH, TOIYOJI, TIHUICPHH,
ATUJICHTJIMKOJB, (EHOJ, (opMaybACTUll, aleTalbJCTua, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCTIOTa, CTeapUHOBAsI, OJICMHOBAS, MAJIbMUTHHOBASI KUCJIOTHI,
TJIMIWH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWUJIWH, JTUBUHWI, U30TPEH, XJIOPOIPEH,
CTHUPOJ U APYTHE);

c(hOpMUPOBAHHOCTh yMEHHUSI OIpENesiTb BHUJ XUMUUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHUAX (KOBaJIeHTHas W HOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTh yMEHUS TMPUMEHSATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytiepoBa 1151 00BbICHEHUSI 3aBUCHUMOCTU CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOEHUE,
dbu3nyeckre M XUMHYECKHE CBOMCTBA THUIHUYHBIX MPEACTABUTENICH pa3TMUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJTKAHOB, IIUKJIOAIKAHOB, aJKEHOB, aJIKaJIUEHOB,
QJIKWHOB, apOMAaTUYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJIbJACTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTBIX U CIOKHBIX d(PUPOB, KUPOB, HUTPOCOCIUHEHUIN U
aMHHOB, aMHHOKHCJIOT, O€JIKOB, yrieBoaoB (MOHO-, JHM- M IOJHCAXapHUI0B),
WUTIOCTPUPOBATh  TEHETHYECKYH0  CBSI3b  MEXJIY  HUMU  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIHUA C KCIOJIB30BAHUEM CTPYKTYpPHBIX
bopmy;

c(hOpMUPOBAHHOCTb YMEHHS TMOJATBEPXKJIAaTh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCAUHEHUN OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBs3U (G- M T-CBS3H), B3aUMHOI'O BIIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJICKYJIax;

c(hOpMUPOBAHHOCTb YMEHHUsSI XapaKTEPHU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOIO
coipbsi  (He(dTh, NPUPOAHBIA Ta3, Yyrojib), CIOCOObI €ro mepepadoTKU |
MPaKTHYECKOE MPUMEHEHUE MPOIYKTOB MEpepabOTKH;

c(hOpMUPOBAHHOCTh BJIQJCHUS CHUCTEMON 3HAHUNW O €CTECTBEHHO-HAayYHBIX
MeTOJaX IMO3HaHUs — HAOMIOACHUHU, U3MEPEHUHU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaqlbHOM M MBICJIICHHOM) M YMECHHSI IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUS MIPUMEHSTh OCHOBHBIE orepaIuu
MBICITUTEIFHON JEeATeTbHOCTU — aHalu3 M CHHTE3, CpaBHEHHE, 0000IIeHHe,



CUCTEMATHU3alINIO0, BBISBICHUE NPUYMHHO-CIIEICTBEHHBIX CBS3€M — IJI W3y4YEHMS
CBOMCTB BEUIECTB U XUMHUUYECKUX PEAKLINA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
MOHATUSIMU U TIPEICTABICHUAMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MAaTE€pUaIbHOrO €JAMHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHbIE 3HAHHS IO OPraHUYECKON XUMHUU Uil OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPONY;

chOpMHUPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHl MO XUMHUYECKHUM
dbopmynamM U ypaBHEHHMSIM XMMHUYECKUX PEAKIUH C UCMOJIb30BAaHUEM (DU3MUYECKUX
BenmnunH (Macca, OOBEM Ta30B, KOJIMYECTBO BEINECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHHI0 XUMHUYECKON
dbopmynbl BelIeCTBa MO HU3BECTHBIM MACCOBBIM JIOJISM XUMUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB,;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATDH, AHAIU3UPOBATh U OLEHUBATH
C TO3UIMH  DKOJIOTMYECKOl  0e30MacHOCTH  MOCHIENCTBHUS ~ OBITOBOM M
MPOU3BOJICTBEHHOM JEATEIBHOCTH 4YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKOM
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS JUIsl IPUHSATUS TPAMOTHBIX PEIICHUN
npo0sIeM B CUTYyalMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATh U TMPOBOAUTH
XAMUYECKUNA OKCIEpUMEHT (MOJlyueHHEe M H3Y4YCHHE CBOKMCTB OPraHHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKUMU YTJIEBOJOPOJOB pPA3JIMYHBIX KJIAaCCOB U
KHCJIOPOJCOJIEPKAIIUX OPTraHUYECKUX BEIIECTB, PEIICHUE 3KCIIEPUMEHTAIBHBIX
3aja4 10 PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHHUEM TPaBHUII
Oe3omacHoro oOpalieHusi ¢ BeHleCTBaMU M JIA0OPATOPHBIM O0OPYIOBaHUEM,
dbopMynaupoBaTh 1I€JIb HUCCIENOBAaHMS, MPEACTABIATh B pa3lIndHON (dopme
pE3yABTAThl IKCIIEPUMEHTA, AHAJTM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHMIA:

cOOJII0IaTh MpaBUJIa SKOJIOTMUYECKH 11e1ecOo00pa3HOro MOBEACHHs B OBITY U
TPYAOBOW JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 300POBbS, OKpY>Karollen
MIPUPOTHOM CPEABI U TOCTUKEHHUS €€ YCTOWUYNBOIO pa3BUTHS;

OCO3HaBAaTh ONACHOCTh TOKCHUYECKOTO JEWCTBUS Ha JKHUBBIE OPraHU3MBbI
ONpEeIENEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAas cMbIca nokaszarens [IK;

aHAJIM3UPOBATH 1IE€TECOO0PA3HOCTh MPUMEHEHHUS] OPraHMYEeCKUX BEIECTB B
MPOMBIIIIEHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: OCYILECTBISATH IIEJICHANPABICHHBIN IMOUCK
XAMUYECKON HH()OPMAIIUU B pa3IMYHBIX HCTOYHUKAX (HayyHast ¥ y4eOHO-HAy4HAs
JUTEpaTypa, CpeacTBa MaccoBor mHMopMaluu, MHTEpHET U apyrue), KpUTUICCKH
aHAJIM3UPOBATh XUMHUUYECKYI0 MH(pOpMAIIHIO, NepepadaThiBaTh €€ U HCIOJIb30BAThH
B COOTBETCTBHUHU C IMOCTAaBIECHHON yueOHOM 3a1auei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(OpMHUPOBAHHOCTh TPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSX W TMO3HABAEMOCTH SABJIEHUN NPHUPOAbLI, O MECTE U 3HAYEHUU
XUMHHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJid B 00ECIEeYeHHH YCTOHYHBOTO
pa3BUTHs, B PEIICHUH MPOOJIEM 3KOJOTUYECKOM, SHEPreTHUecKOW W MHILEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3JAAaHUM HOBBIX MaTEpPHAJOB, HOBBIX
WMCTOYHUKOB JHEPrud, B OOECIEYEHHH PAlMOHAIBHOIO MPHUPOAOIOIH30BaAHUSA, B
GbopMHpPOBAaHUM MHPOBO33PEHHUST U OOIIEeH KyJIbTyphl YEJIOBEKa, a TaKke
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBI0 U TMPUPOTHOMN

cpeze;
BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraIOMINE TOHSITUS — XHUMHUYECKHH D3JIEMEHT, aToM, SIpO aToMma,

M30TOIIbI, 3JIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIE OPOUTAIH, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHUSI aToOMa, THOpUAM3AIMS aTOMHBIX OpOWTalield, HOH,
MOJIEKYJIa, BaJEHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XAMHYEeCKass CBs3b (KOBajJCHTHAs, MOHHAsA, MeTaJInyeckas, BOJOPOIHAA),
KpUCTAJUIMYECKasi pElIETKa, XUMHYECKash pPEakius, pacTBOpP, DJICKTPOJIMTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAST JHUCCOIMAIIMS, CTENEHb JAUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIWUTENIb, BOCCTAHOBUTENh, TEIIOBOM 3 eKT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKOW PEAKIMU, XUMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJICKTPOIMTHYECKON JUCCOLMALNN, MEPHOAMYSCKUN
3akoH [[.1. MenzaeneeBa, 3aKOH COXpaHEHUSI MACCHI BELIECTB, 3aKOH COXPAHECHUS U
MPEBPAICHUS SHEPTUM MPU XUMHUYECKUX PEaKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN S3BIK
XUMUM, MHUPOBO33PCHUECKHE 3HAHUA, JIeKallMe B OCHOBE MOHUMAHUS
MPUYUHHOCTH U  CHUCTEMHOCTH  XMMHYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM H
HAJIMOJICKYJIIPDHOM  YPOBHSIX; MPEACTABJICHUS O MEXaHU3MaX XUMHUYECKHX
peaKkuuii, TEPMOJAMHAMMYECKMX M KHHETUYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECHH, PACTBOpPaX M AHUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTUYECKUE CBEJCHUSI O CBOMCTBAaX, COCTaBe, IMOJYYCHHH W 0€30MacHOM
WCIIOJIb30BAaHUN BOXKHEUININX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeIbHOCTU ~ 4YeJIOBeKa, OOIMX  HAy4YHBIX  OPUHIUIIAX  XHMHYECKOTO
MIPOU3BOJCTBA,

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTepHbIC MPU3HAKU TOHSITHUH,
YCTaHABIMBAaTh MX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIONIUE IMOHSITHUS TPU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHU;



chOpMHUPOBAHHOCTh YMEHHSI MCIOJIb30BATh XMMUYECKYIO CHMBOJUKY MJis
coctaBieHuss GOpMyJ BEIIECTB M  YPaBHEHMH XHMHMUYECKUX  peaKIui,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTIIEIBHBIX
BEILIECTB,;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEEIISATh BAIGHTHOCTh U CTENIEHb OKUCIICHUS
XAMUYECKHUX SJICMEHTOB B COCJMHCHUSX, BUJ XUMUYECCKON CBsI3U (KOBaJICHTHAS,
WOHHAs, METAJUIMYeCKas, BOJOPOJHAsS), THI KPHUCTALIMYCCKOW PEIIETKH
KOHKPETHOI'O BEILIECTBA,

c(hOpMHUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUMNA KPUCTALIMYECKON pemeéTKd, OOMEHHBIA U
JOHOPHO-AKIEITOPHBIM MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBS3H;

chOpMHUpPOBAHHOCTh ~ yYMEHMI:  KIacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEIIIECTBA 110 UX COCTaBY, XUMUYECKHUE PEAKIIUHU TI0 Pa3JIMYHBIM MPU3HAKAM (YHCITY
U COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3((eKTy peakuuu, U3MEHEHHIO
CTeNEHEH OKHCIEHUS DJJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiuzaTopa M
APYTHUE); CAMOCTOSTEIBLHO BBIOMPATh OCHOBAHHS Y KPUTEPUH ISl KJIACCH(PHUKAIINH
M3y4aeMbIX BEIECTB U XUMUYECKUX PEAKLNH;

c(hOpMHPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa Jl.
W. MenpeneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIBHYIO
Y IPOTHOCTUYECKYIO (DYHKITUH,

chOpMHUPOBAHHOCTh YMEHMI: XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB ¥ HOHOB XHMMHYECKUX DJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOAOB
Ileppuonnueckoin  cucremsl .M.  MeHnneneeBa,  HUCHONB3Yys  IOHATHUA
«IHEPreTUYECKHE YPOBHUY», «IHEPreTUYCCKHE MOIYPOBHU», «S-, P-, d-aTOMHBIE
opOUTaNIN», «OCHOBHOE M BO30YXIEHHOE HHEPreTUYECKHUE COCTOSHUS aTroMma,
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHYECKUX JJIEMEHTOB M HUX
coequHeHUM 1o mnepuoxgaM u rpynnaMm Ilepumommueckon cucremsr [l MN.
MenzeneeBa, BaJeHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX 3JIEKTPOHHBIX 000JIOYUEK;

c(OPMHPOBAHHOCThL YMCHHUMH: XapakTepu3oBaTh (ONMHCHIBaTH)  OOIIUEC
XUMHAYECKHE  CBOMCTBA  BEILIECTB  PA3JMYHBIX  KJIACCOB,  IIOATBEPXKIATh
CYLLIECTBOBAHUE TI'€HETUYECKOW CBSI3UM MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
IIOMOILBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

chOpMHUPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAaHOBUTEJNIbHBIX pPEaKUUid MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX PpEeaKIuH; peakiuil MOHHOTO OOMeHa MYyTEM COCTaBJIEHUS HMX TOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;,  peakUud  TUAPOIM3a;  pPeaKkUuu
KOMILIEKCO0Opa3oBanus (Ha mpuMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHHS);



c(hOpMUPOBAHHOCTb yMEHUSA OOBSICHATH 3aKOHOMEPHOCTH IPOTEKaHUs
XUMHUYECKUX PEAKIMN C Y4ETOM HMX DHEPreTUUECKUX XapaKTEPUCTUK, XapakKTep
W3MEHEHUS CKOPOCTH XHUMHUYECKON peaklMu B 3aBUCUMOCTH OT Pa3IMYHbIX
(haKkTOpOB, a TAKXKE XapaKTep CMEIICHHUSI XUMHUECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aercTBuid (mpuniun Jle [aresne);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMUUYECKHE PEaAKIIUH,
JIe)KaIMEe B OCHOBE MPOMBIIIJICHHOTO TOJIYYE€HHUSI CEPHOW KHUCIOTHI, aMMHAaKa,
oOllMe HayyHble TPUHLIUIBI XUMHUYECKHUX IPOU3BOJICTB; 1€JI€CO00pa3HOCTh
MIPUMEHEHHUSI HEOPTaHUYECKUX BEIICCTB B MPOMBINIJICHHOCTH U B OBITY C TOYKHU
3pEeHUsI COOTHOILICHUSI PUCK-TI0JIb34,;

c(hOpMUPOBAHHOCTb BIAJIEHUS CHUCTEMOM 3HAHUM O METOJaxX HAyYHOTO
MO3HAHUS SBJICHUU TMPUPOABI — HAOMIOJCHUE, H3MEpPEHUEe, MOJEIUPOBaHUE,
SKCIIEPUMEHT (peabHbIl U MBICIICHHBIH ), HCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKax,
YMEHHUS MPUMEHSATh 3TU 3HAHUS NIPU SKCIIEPUMEHTAILHOM MCCIIECIOBAHUYN BEILIECTB
U IS OOBSCHEHMs] XUMHYECKUX SBJICHHH, HMMEIOIMIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOMN NEATEIHLHOCTH YEJIOBEKA U B OBCEIHEBHOM JKU3HH,

c(hOpMUPOBAHHOCTh YMEHUS BBISIBISTH B3aUMOCBSI3b XUMHUUYECKUX 3HAHUM C
MOHATUSMU U TPEIACTABICHUSIMUA APYTUX €CTECTBEHHO-HAYUHBIX MPEAMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHMsI MaTEPUATIBLHOTO €IMHCTBA MHUPA,;

c(hOpMUPOBAHHOCTb YMEHHUS TPOBOJUTH PACUETHI. C UCIOJIb30BaHUEM
MOHATUN «MaccoBas JOJIsl BEIIECTBA B PAaCTBOPE» U «MOJISIpHASA KOHUEHTPAIUA»;
Macchl BEIIeCTBa WK 00hEMA rasza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIUMX B PEaKIMM BEIIECTB; TEIJIOBOTO 3(dekTa
peaKkluy; 3HAYEHUs BOJOPOJHOTO IMOKa3aTels PacTBOPOB KHUCIOT W IIEJOYEH C
W3BECTHOM CTEMEHbIO AMCCOIMAaIMi; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
onpeenéHHON MacCOBOM MTOJIEM pacTBOPEHHOTO BEIIECTBA WM JAHO B U30OBITKE
(uMeeT TpHMECH); IOJH BBIXOJa MPOAYKTa pEaKIHH; OOBEMHBIX OTHOIICHHIA
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO TIUIAHUPOBATh U TMPOBOIUTH
XAMHAYECKUH  JKCIEepUMEHT  (MpoBeIeHHWE  peakiuii ~ HMOHHOro  oOMeHa,
MOJATBEPKICHUE KAYECTBEHHOI'O COCTAaBa HEOPTaHMYECKUX BEUIECTB, OMPEACICHUE
Cpelbl pPacTBOPOB BEIIECTB C IMOMOIIBIO HHIAUKATOPOB, H3YUYCHUE BIUSHUS
pa3IuuHbIX  (AKTOPOB HA  CKOPOCTh XHUMHUYECKOM  pEakiuu, peIICHHE
OKCIEPUMEHTANIBHBIX 3a7ad 1Mo TemaMm «Metamie» U «Hemeramib») ¢
coOJIroIcHUEM TpaBuil 0€30MacHOTO OOpaIleHusl ¢ BEIeCTBaMHU U J1Ta00paTOPHBIM
obopynoBaHueM, (GOpMyIUpPOBaThH IIedb HCCICIOBAaHMS, TMPEJICTABIATh B
paznuuHoi (popMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATh HUX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOI0OIaTh MTpaBuja MOJb30BaHUS XUMUYECKOM
nocyno M yabopatopHbIM O00OpyAOBaHMEM, OOpalleHUs C BEIIeCTBAMH B
COOTBETCTBMM C HMHCTPYKLMSIMHU IO BBINOJHEHUIO JAO0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH II€JIecCO00pa3HOro MOBEACHHUS B OBITY W TPYIOBOU
NEATEIbHOCTU B LEJSAX COXPAHEHHsI CBOETO 3/I0POBBS, OKPYKArOLIEH MPUPOIHON
cpeabl W JOCTHXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABAaTh OIACHOCTh
TOKCHUYECKOI'O JEHWCTBUS HA KUBBIE OPTaHU3MBI ONpPEAECIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHMMas cMbici nokazarens [1JK;

chOpMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBISTH IIEJICHANPABICHHBI IOUCK
XAMUYECKON MH()OPMAIIUHU B pa3IMYHBIX UCTOYHUKAX (HaydyHast ¥ y4eOHO-HAy4HAs
JUTEpaTypa, CpeacTBa MaccoBor mHMopMaluu, MIHTEpHET U Ipyrue), KpUTUICCKH
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIHIO, repepadaTbiBaTh €€ U MCIOJIb30BAThH
B COOTBETCTBHUHU C IMOCTABIECHHON yuyeOHOMU 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIeKTPOHHBIE
No HaumeHoBaHHe pa3e/0B U TeM (uudposbie)
Kontpoabubie | IlpakTuuyeckue
n/n NpOrpamMmbl Bcero odpa3oBaTe/IbHbIE
padoTsl padoTsl
pecypcest
Pa3nen 1. TeopeTrnyeckue 0CHOBBI OPraHHYeCKOH XMMHH
IIpenmer oprannueckoit xumun. Teopust
11 CTPOEHHS OpPraHUYEeCKUX coenuHeHuid A. M 8 bubmmorexa IOK
' P P A o https://m.edsoo.ru/d69df650
Bbyrneposa
Hroro o pazneny 8
Pa3pen 2. YriaeBomopoasl
21 [IpenenbHBIC YTIIEBOAOPOABI — ANKAHEI, 5 bubmmoreka [JOK
' LUKJIOAIKaHbI https://m.eds00.ru/d69df650
29 HenpenensHble yrieBo 0pOIbI: aJKEeHBI, 14 1 bubmmorexa [JOK
' aJIKaJIMEeHBI, AJIKHHBI https://m.eds00.ru/d69df650
bubnuroreka [JOK
2. A
3 POMATHYCCKUE YIICBOIOPOLI (aperbi) 8 https://m.eds00.ru/d69df650
24 IIpupoaHble MCTOUHUKH YIIIEBOJOPOIOB U UX 4 Bubmuorexa IJOK
' nepepaboTka https://m.edso0.ru/d69df650
Bubnmorexa LIOK
2.5 l"anorennpoun3BogHbIe YrieBOJ0POIOB 4 1 https://m.edsoo.ru/d69df650
Hrtoro no pasgeny 35
Paznen 3. Kuciiopoacoaep:kamue oprannveckue coeInHeHust
3.1 Cruptel. Denon 11 1 bubmmorexa LOK

https://m.edso00.ru/d69df650
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KapOoHWIbHbIE COCANHEHNUS: allbACTH/IBI U

Bubnuoreka [JOK
3.2 ketoHbl. KapOoHOBbIE KUCIOTHI. CII0KHBIC 21 https://m.eds00.ru/d69df650
a¢upsl. Kups
bubmmoreka [JOK
33 Yrnerozt ’ https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pa3nen 4. A3oTconepiaiiue opraHnvecKne CoeIMHeHUst
bubnmuoreka [JOK
4.1 AMuHBI. AMUHOKUCIOTHL. benku 12 https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3nen 5. BbICOKOMOJIEKYISIPHBIE COETUHEHHSI
bubnuroreka [JOK
51 BbIcOKOMOTIEKYISIPHBIE COEMHEHUS 6 https://m.edsoo.ru/d69df650
Hroro 1o pasgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHuUe pa3/iesioB M TeM undpoBbie
Ne n/m P Kounrpoasnsie | Ipakruyeckue (undpp )
MPOrpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTsI padoTsl
pecypcesl
Paznen 1. Teopernyeckne 0CHOBBI XUMUHU
Ctpoenne atoma. [leproanueckuii 3aK0H
11 u I"Il)e HOqHYecKast cul;Telia XUMUYECKUX 9 bubmmorexa OK
' pHOL https://m.edsoo.ru/2dd57f24
anementoB /1. V1. MenzaeneeBa
12 Crpoenue Bemectsa. MHOTOOOpa3ue 1 1 bubmmorexa [IOK
' BELIECTB https://m.edsoo.ru/2dd5724
Bubnunoreka [TOK
1.3 X 19 1 3
HMTHECKHE peaKini https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Paznen 2. Heopranuueckasi XuMusi
Bubnunoreka [TOK
2.1 Heweranst 31 ! 3 https://m.edso0.ru/2dd57f24
Bubmmorexa ITOK
2:2 Meraner 2 ! 2 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pazagen 3. XuMus 4 KM3HL
31 MeTobl MO3HAHUS B XUMUN. XUMUSI 1 9 Bubmmoreka [IOK
' JKU3HD https://m.edsoo.ru/2dd57f24
Hroro no pasgeny 9
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OBIIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME

102







IHOYPOYHOE NINTIAHUPOBAHUE

10 KJIACC
KoauuecTBo yacos
Ne Hara DJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka Kontpoabnsie | I[lpakTHueckue
n/n Bcero H3y4yeHusi | oOpa3oBaTelibHbIE pecypchbl
padoThl padoTsl
IIpenmer u 3HaueHUE
OpPraHUYECKON XUMUH,
1 MPEeACTaBICHUE O 1 bubmmorera LOK
pert https://m.eds00.ru/3686¢6f5
MHOT000pa3uy OpraHuYecKUuX
COeIMHEHHI
DNEeKTPOHHOE CTPOCHUE aTOMa
neposa (OCHOBHOE U
2 Zf)36p néfmoe COCTOSIHYS) 1 BuGmiorexa [JOK
a ' https://m.edsoo.ru/Oce6fd4c
BasnentHsie BO3MOXKHOCTH
aToMma yriepoja
Xumuyeckasi cBsi3b B
OpraHMYeCKUX COCIUHEHHSX.
3 leexaHI/ISMBI obpa3oBaHus 1 brbmorexa LIOK
. P https://m.edso00.ru/8d39f5c8
KOBQJIEHTHOH CBS3HU, CIIOCOOBI
paspsbiBa cBsi3eit
Teopus ctpoeHus
4 0 r:HI/ILIe?I)(I/Ix CcOoeMHEHUH A 1 bubmorexa LIOK
p A ) https://m.edsoo.ru/9e595ch8
M. Byrneposa
Bune! nzomepun: crpykrypHas,
5 MPOCTPAHCTBEHHAS. 1 Bubnuorexa IJOK
OnekTpoHHbIE 3QPEKTHI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHMYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
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COEIUHEHUN

HpencmBneHI/Ie o
Knaccn(bnxaunn u

6 CHCTEMaTHYeCKas bubmiorexa [IOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHMYECKUX BEIIECTB

7 Knaccudukanus peakuuii B bubnuorexa IJOK
OpraHn4ecKoil XuMuu https://m.edsoo.ru/ba5706aa

8 Cucremarusanus ¥ 00001IeHIEe Bubnunoreka [JOK
3HaHUM 110 Teme https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUH PsijI,
o0rmas Gopmya,

9 HOMEHKJIaTypa U U30MepHs, Bubmmorexa LIOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYIT

10 ®dusndeckne U XUMHIECKHE Bubmunorexa [JOK
CBOWCTBA aJIKAHOB https://m.edsoo.ru/3137711c
HaxoxaeHue ankaHoB B

11 npupoze. CriocoObl OTydeHUst bubmiorexa [IOK

https://m.edsoo.ru/259b0ash
¥ IPUMEHEHHUE aIKaHOB
uxknoankaHsl: o0mas
(dbopmyna, HOMEHKIATypa U

12 H30Mepusi, 0COOEHHOCTH Bubimmorexa LIOK
CTPOEHHUSI U XUMHUYECKHX https://m.edso0.ru/156730d2
CBOWCTB, CIIOCOOBI TIOJTYICHHSI U
TIpUMEHEHHE

13 Pemenne pacuéTHeix 3a1a4 Ha brbmmorexa LIOK

https://m.edsoo.ru/bf84d8eb
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oTpeesICHHe MOJIEKYJISIPHO I
(hopMyJIBI OPraHUIECKOTO
BEIIECTBA [T0 MACCOBBIM JIOJISIM
aTOMOB 3JICMEHTOB, BXOISIIIUX
B ero cocras. CucremaTu3amnus
¥ 000011eHNe 3HAHUH 10 TEME
AJIKEHBI: TOMOJIOTHYECKHUI PsijI,
oOrmas Gopmya,
HOMEHKJIATYpa, JJIEKTPOHHOE

butimoTteka 1IOK

14
TIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/273b0ale
Mouekyi. CTpyKTypHast U Hc-
TPaHC-U30MEPHS ANKEHOB
dusnyeckne 1 XUMUIESCKUES
15 cBoiicTBa ankeHoB. [IpaBuio bubmorexa [IOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl OJTy4YEHUS U Bbubmmorexa LIOK
NIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
IIpaktuueckas padora Ne 1 o
17 teme "TlomydeHue sTHIeHa 1 bubmorexa LIOK
e e https://m.edsoo.ru/0941eedd
H3y4eHHE eT0 CBOICTB
Pemenue pac4€THBIX 3a1a4 Ha
18 OTIpeIeTICHNE MOJICKYISPHOU bubmmorexa LIOK
(hOpMyIIBI OPraHHYECKOTO https://m.edsoo.ru/e9ea9921
BEI[CCTBA
AJKaueHbl: CONPSHKEHHBIE,
H30JIMPOBAHHEIE,
Bbubaroreka [JOK
19 KyMYJIHpOBaHHBIE.

Oco06EeHHOCTH 3IIEKTPOHHOTO
CTpOCHHUS

https://m.edso0.ru/04298c0a
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20 XHWMHYECKHE CBOKWCTBA Bubnunorexa [JOK
COTIPSDKEHHBIX TUCHOB https://m.edso0.ru/e561253d

21 CrocoOb! NOIyYeHUs U bubnuorexa IJOK
NIPUMEHEHUE aJKaJuEHOB https://m.eds00.ru/1aa81660
AJIKVHBI: TOMOJIOTHYECKHH psif,
obmas popmyia,

22 HOMeHK(Jb;aEyp};, JJIEKTPOHHOE H buGmorexa IIOK

https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ, pU3HYECKIE CBOWCTBA

23 XWMHYECKHEe CBOWCTBA AJTKHHOB bubamorexa [IOK

https://m.edso00.ru/23493a93

24 KavecTBeHHbBIE peakiy Ha Bubmmorexa [JOK
TPOHHYIO CBA3b https://m.edsoo.ru/7blc48da

25 CrnocoOb!I IOIy4eHUS U Bubmmorexa [JOK
TIPUMEHEHUE aJTKMHOB https://m.edsoo.ru/a6f9alea
Perrenne 3aa4: pacu€rel o

26 YPaBHEHHUIO XUMHUUECKOH brbnmorexa LIOK

https://m.edsoo.ru/5db8e526
peaxuuun

97 CucreMmarusanus 1 00001eHe
3HAHUI 10 TeMe
ADpCHBI. TOMOJIOTHYECKHUN PSII,
oOmmas Gopmyna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U Bu6mmorexa [JOK
TIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOJIyO0J1a,
ux Qusnyeckue cBoiicTa

29 XvMH4ecKkre CBOWCTBA apEHOB! Bubmmorexa [IOK

PCaKu 3aMEIICHUA

https://m.edsoo.ru/a44alaed
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30

XvMu4eckre CBOWCTBAa apeHOB:
peakLuy MTPUCOSTUHEHUS,
OKHCIIEHHE TOMOJIOTOB OEeH30I1a

Bubmuoreka IIOK
https://m.edsoo.ru/a44alaed

31

32

33

Oco0EHHOCTH XMMHYECKHX
CBOIICTB CTHpOTIa

Pemenne pacy€THBIX 3a1a4 Ha
orpeesieHue MOJIEKYISIpHO I
(OpMyITBI OPraHMYECcKOTO
BeIleCTBA

Croco0bI TTOTy4eHUs ’
NIPUMEHEHHE apeHOB

Bubmunoreka [JOK
https://m.edsoo.ru/d5018a54

Bubnuoreka IIOK
https://m.edsoo.ru/53461a2c

Bbubmmoteka IIOK
https://m.eds00.ru/6f717d09

34

T'eneTnveckast CBSA3b MEXIY
Pa3ITUYHBIME KTacCaMu
YIJIEBOIOPOIOB

35

Pacuérel no ypaBHEeHUSIM
XHUMHYECKHX PEAKIH.
CucreMarusanus 1 00001eHne
3HAHUH 110 TeMe

36

37

IIpuponnsrii ras. IlomyrHsie
He(TSHBIE T'a3bl

KameHHBI yronb 1 IpoLyKThl
ero nepepaboTKH

Bubnuoreka IIOK
https://m.edso00.ru/69b3398b

38

Hedtb u crioco0Osl €é
nepepaboTku. [Ipumenenue
MPOJIYKTOB nepepaboTku HedhTh

Bubmunorexa [JOK
https://m.edso00.ru/21f9de78

39

T'eneruueckas cBs3b MEXIY
Pa3MYHBIMU KJIaCCAMH
YTIIEBOJIOPOJIOB
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raJIOFCHOHpOI/BBOI[HBIe
YTI€BOIOPOJIOB: DJICKTPOHHOE

Bubimoteka IIOK

40
CTPOCHHE; PEAKLIUH 3aMEICHHS https://m.edso0.ru/82b4d759
rajoreHa
JleticTBHE TIEIOYCH Ha
raJOTeHITPONU3BOIHEIC.
41 BzaumoericTBrue
JIMTAJIOTEHAJIKAHOB C MAarHUEM U
LIMHKOM
Cucremaru3anus u 00001eHIe
42 3HAHUH TI0 aj (S} " bubmorexa IIOK
i basi " Y https://m.edsoo.ru/20e89f22
YreBomoposr
43 KonrtponbHas paboTa 1o reme Bubmmorexa LIOK
"VrieBoopoasr” https://m.edso0.ru/95c9e298
IpenesnbHbIe 0JHOATOMHBIE
CIHMPTHI: TOMOJIOTHYECKHIN PsJIL,
obmiast popMyiia, CTpOCHHE
44 MOJIEK (J11) II/)IS()yMe H;Ip bubamorexa [IOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kiaccudukanys, pu3nIecKue
CBOMiCTBa
XUMHUECKUE CBOMCTBA
45 TpEAENbHBIX OJHOATOMHBIX bubmorexa [IOK
P https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl TIOJTydeHUS U
46 TPUMEHECHHUE OJJHOATOMHBIX Bubimorexa [IOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
47 IIpoctsie 3¢upsr: Bbubmorexa LIOK

HOMCHKJIaTypa U U30MEpUs,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOEHHOCTH (PU3UYECKHX U
XMMHUYECKMX CBOMCTB

MHoroatoMHbIe CIIMPTHI:
OTUJICHIJIMKOJIb U INTMLEPUH, UX

Bubmmnoreka [JOK

4
8 (r3nYecKre U XUMIYECKHEe https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CrnocoOb! TOMyYeHUs U
49 MPUMEHEHIE MHOTOATOMHBIX bubmiorexa LIOK
P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOII: CTPOCHUE MOJICKYJIbI,
50 (usnueckue cBoiicTBa bubmorexa IIOK
' https://m.edsoo.ru/2ce726f8
ToxcuaHOCTE (eHona
. butimoteka IIOK
51 X
mireckne CBOfcTBa erona https://m.eds00.ru/037ca5f9

52 CrocoOb!I IOIy4eHUS U Bubmnorexa [JOK
npuMeHeHue (eHoa https://m.edsoo.ru/c77ddf4c
IpaxTuueckas padora Ne 2.

53 Pemienne sxcriepuMeHTaIbHBIX bubanorexa IJOK
3amad 110 TeMe "CIupThL 1 https://m.edsoo.ru/fd0ced09
(denonsr"

54 Cucremarusanus u 00001eHIe Bubimoreka LIOK
3HaHUM 10 TeMe https://m.edso0.ru/1810ch9b
AJBJICTH/BI U KETOHBI
IEKTPOHHOE CTPOCHHE

55 KapOOHMIBHOM TPYIIIIEI; Bubmmorexa [JOK

TOMOJIOTHYECKHUE PAABI, 00Imast
(dhopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIbIEruBI U KETOHBI:

56 (usrueckre CBOICTBA; peakiiu bubmiorexa [IOK
» peaktt https://m.edso0.ru/c887425¢
MPUCOCMHEHHUS
Peakuuy OKHCIEHHS U
57 KA4eCTBEHHBIE PEAKITUU Bubamorexa [IOK
peakit https://m.edsoo.ru/a393baa9
aJIbJICTU0B U KETOHOB
58 Crioco0bl nosTy4eHus bubnuorexa IJOK
aJIbJIETUIOB U KETOHOB https://m.edso00.ru/520d1c51
O/IHOOCHOBHBIE TPEJIe/IbHBIC
59 KapOOHOBBIE KHUCJIOTHI, Bubimorexa LIOK
0COOEHHOCTH CTPOEHHS HX https://m.edsoo.ru/fecOb113
MOJICKYJT
H3omepus U HOMEHKIATypa
60 KapOOHOBBIX KHCJIOT, HX Bubamorexa [IOK
P o https://m.edsoo.ru/700cc87b
(usnueckue cBoiicTBa
XHUMHYECKHE CBOWCTBA
61 MPEIEIbHBIX OJJHOOCHOBHBIX buGmorexa IIOK
e A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCJIOT
OcoOEHHOCTH CBOWMCTB
62 MYpaBbHHON KUCIIOTHI. bubnuorexa IJOK
MHoroo6pasue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OcoOEHHOCTH CBOMCTB:
HenpeneNbHbIX
apOMaTHYECKUX KapOOHOBBIX,
Bubnmoteka IIOK
63 JTMKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KHUCIIOT.
[IpencraBurenn BeICIINX
KapOOHOBBIX KUCIOT

https://m.eds00.ru/83a08773
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[lonsatue o MPOU3BOAHBIX

Bbubnuoreka IIOK

64
KapOOHOBBIX KHCJIOT https://m.edsoo.ru/0d162d9d
Crioco0bl HoJTy4eHust u

65 NpUMeHEeHHe KapOOHOBBIX buGmmorexa IIOK

P P https://m.edsoo.ru/7c065c9d
KHCJIOT
CIoKHBIC d(PHPEL:
TOMOJIOTHYECKH psifl, o0mast Bubmumorexa LIOK

66
(bopmyna, usomepus U https://m.edsoo.ru/adfffe6d
HOMEHKIIATypa

67 ®dusndeckre U XHMHIECKHE Bubmmnoreka [JOK
cBoiicTBa 3pupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacyéTHBIX 3a/1a4: 1O
YPaBHEHUIO XUMHUYECKOM

68 peakiny, Ha OTpeIeIeH e
MOJICKYISIpHON HOPMYITBI
OPraHUYECKOro BEIECTBA
IIpakruueckas padora Ne 3.

69 Pemenne sxciepuMeHTaNbHBIX Bubimorexa LIOK
3ana4 o teme "KapOoHoBbIC https://m.edsoo.ru/486671fb
kucnoTsl. CroxHbIE 3UpH"

Kupsr: ctpoenue, pusnuueckue
70 " XI/II)MW{efKHe CBOEI)CTBEI bubmiorexa LIOK
https://m.edsoo.ru/al9c5b98
(rumposms)
OCo0EHHOCTH CBOMCTB JKHPOB,

71 CoJIepIKaIIuX OCTATKU Bubimorexa LIOK
HEIPEIENTBHBIX JKUPHBIX https://m.edso00.ru/b0331922
kucnoT. JKupsl B npupoe

72 Mpbuta KaK COJIM BBICIIUX bubmorexa LIOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KHUCIIOT, UX
Mororee jaeicrteue. [Tousarue o
CHHTETHYECKUX MOOIINX
cpenctax (CMC)

T'eneTnueckas cBsI3b
YIJIEBOIOPOJIOB U

Bubnuoreka IIOK

73
KHCIIOPOJICOICPKAIIIX https://m.eds00.ru/56790c96
OpraHU4YeCKUX BCUICCTB

74 Pacuérbl o ypaBHeHHSIM
XUMHYCCKHX pea]cunﬁ
Cucremarusanus 1 00001IeHIEe Bubnunoreka [JOK

75 .
3HAHUU 10 TeMe https://m.edsoo.ru/f8eaf2eb
OO11as XxapakTepucTuKa

76 YIJIEBOJIOB U KJIaCCU(PUKAIIHS Bubmmorexa LIOK
yriIeBoioB (MOHO-, I~ U https://m.edsoo.ru/7a9693al
MOJTMCaXapHIBI)

Momnocaxapuapl: pu3nIecKre
77 CBOWCTBa If Hixon(? eHHE B bubmorexa [IOK
A https://m.edsoo.ru/b4bdda2d
TIpHUpoIe
IIpumeHeHue IoKo3bI, €€
78 SHAUCHIE B Bubnuoreka IIOK
https://m.edsoo.ru/5e61122d
JKU3BHCACATCIIBHOCTHU OpraHusmMa
Jucaxapuapl: caxaposa,

79 MaJlbT03a H JIAKTO3a. Bubnmnoreka [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
TPUMEHECHUE TrCaxapuaoB

80 TTonucaxapunsl: cTpoeHHE Bubimmorexa LIOK

MaKpOMOJIEKYJ, GM3HIECKHE U

https://m.edso00.ru/72a04508
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XUMUYECKUE CBOMCTBA,
IIPUMEHCHHUE

Ilousrtue 00 HCKYCCTBEHHBIX

Bbubnunorexa [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Perenue pacyeTHBIX 32124 Ha
82 oTpeJiesIeHUe JIOJIU BBIXOJIa bubnuorexa IJOK
MPOJIYKTa PEaKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOYKHOTO
83 Cucremarusanus ¥ 00001IeHIEe Bubnunoreka [JOK
3HaHUH 10 paszaerny https://m.edso00.ru/08d4364c
KonTponpHas paboTa mo Teme
84 "KI/ICJI'[)O 0J1CO, Iz: JKaIIHe bubmiorexa [IOK
poAcoAepall " https://m.edsoo.ru/42c6678e
OpraHUYECKHE COCIMHECHHS
AMUHBL: KJIaccuuKanus,
CTpPOCHHUE MOJIEKYJ, 00LIast
85 Q)Tf MyJIa 1/130Mey1451 bubmiorexa [IOK
pMYyJIa, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa 1 pU3NIeCcKre
CBOIICTBa
86 XuMHuueckre CBOUCTBa Bubmmnoreka [JOK
anmndaTHIeCKUX aMHHOB https://m.edsoo.ru/1bc5cf80
AHUWIIMH: CTPOCHHE aHWJINHA,
87 0COOEHHOCTH XMMHYECKHX buGmorexa IIOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHWIIMHA
CrocoObI IOIyYeHUs U
88 MpUMEHEHHE aTU(aTHUECKUX buGmorexa IIOK
P https://m.edsoo.ru/eal38763
AMHHOB
89 AMUHOKHCIIOTHI: HOMEHKJIaTypa Bubmmorexa LIOK

¥ u3oMepus, Gpusnueckue

https://m.edso00.ru/d1773e80
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cBoiicTBa. OTaeabHbIE
MPEACTABUTENN 0-aMHUHOKHUCIIOT

XuMHUYECKHEe CBOMCTBA
aMHUHOKHUCJIOT, HX

Bubnuoreka IIOK

90 §
WOJIOTIICCKOE SHATCHIE https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 U
THJIPOJIU3 MEITHIOB
91 Benku kak mpupoHbie Bubmumorexa LIOK
MOJIMMEPBI; CTPYKTYPHI OEIKOB https://m.eds00.ru/429¢9899
Bbubimmoteka IIOK
92 XuMu4eckre CBOMCTBa OEIIKOB
https://m.edso0.ru/6237306d
AzoTconepxanie
TeTEePOLIUKINYCCKUE
93 coeaunaenus. HykinenHoBbie Bubmorexa IOK
- HyK https://m.eds00.ru/521d1431
KHCIIOTHI: COCTaB, CTPOCHHE U
OuoJioruyeckast poib
IpaxTuueckas padora Ne 4.
Perienue skcriepuMeHTaIbHBIX
94 3a/1a4 110 TeMe buGmorexa IIOK
. https://m.edsoo.ru/8e3c02d1
AsoTconepiKamine
OpraHM4YecKue CoeJUHeHus "
IpaxTuueckas padora Ne 5.
95 Pemienne sxcriepuMeHTaIbHBIX Bubmmorexa IJOK
3aja4 o teme "'Pacrno3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHMYeCKuX COeUHEHUH"
KonrtponbHas paboTa no reme
96 " AzoTconepxaliue Brbmaozexa [IOK
P . https://m.edsoo.ru/ce561bc7?
OpraHUYECKHe COCAUHCHHS
97 OCHOBHBIC MIOHATHS XUMHH Bbubnmoreka IIOK
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BBICOKOMOJICKYJIAPHBIX
COCIMHEHHUIA U METOJIbI HX
CHUHTE3a —IOJIMMEpU3alus U

https://m.edsoo.ru/7aa63ebd

TIOJTMKOH/ICHCALIUS

98 ITnactmaccel. YTunusamus u 1 Bubnuoreka IIOK
nepepaboTKa IacTuKa https://m.edsoo.ru/82242e0f
OnacToMepsl. HaTypaJlbHbIH

99 CHHTETHYECKHE Ka u 1 buGmorexa IIOK

YIYRH. https://m.edso0.ru/246103ec
Pesuna
BosnokHa: HaTypaibHbIE,

100 HCKYCCTBEHHBIE, 1 Bubmmorexa LIOK
cuHTerndeckue. [lommmepsr https://m.edsoo.ru/5963a601
CIICIIMATIBHOTO Ha3HAYCHUS
IIpaktrueckas padora Ne 6.

101 Pemenne sxciepuMeHTaNBHBIX 1 Bubmmorexa LIOK
3amad 1o teme "PacriosHaBanue https://m.edsoo.ru/3aebd77a
MJIaCTMACC U BOJIOKOH"

O000111eHrE U CUCTEMATU3aUs

102 HM3yYEHHOTO MaTepuaa 1o TeMe 1 bubanorexa IJOK
"BbicokoMOeKyIsIpHbIE https://m.edsoo.ru/6a22b1e8
coenuHeHus"

OBLIEE KOJIMYECTBO YACOB I10 102

ITIPOI'PAMME
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11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
Ne ara nupposbie
Tema ypoka Konrtpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yueHus | o0Opa3oBaTe/bHbIE
padoTsl padoTsI
pecypcbl
1 Atom. CocTaB aTOMHBIX S7€P. 1 Bubmuorexa IJOK
Xumuyeckuit anement. Mzorormnsl https://m.edsoo.ru/59c112ee
2 CtpoeHue 3IeKTPOHHBIX 000JI09€eK 1 Bubmmoreka [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumuaeckux 1 Bu6mmoreka [JOK
25eMeHTOB (S-, p-, d-, f-amemenTsr) https://m.edsoo.ru/61294af9
4 Pacnpenenenune 2nekTpoHOB 1O 1 Bu6mmoreka I[JOK
aTOMHBIM OpOUTAIAM https://m.edsoo.ru/f5f750fe
ONeKTpOHHBIC KOH(HUTYPAI[MH AaTOMOB
5 SHCM;ETOB B OCHoiloni’II)/I 1 brbmorexa LIOK
i https://m.eds00.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
DJIEKTPOHHBIC KOH(PHUTYPAI[A HOHOB. Bubmnoreka [JOK
6 1
ONeKTPOOTPULIATENHOCTD https://m.eds00.ru/a0764b24
Ileproamaeckuii 3aKoH 1
Ilepnonmyeckas cucreMa XMUMHYECKHX
7 anementoB [[. . MennaeneeBa, cBsA3b C 1 buamorexa IIOK
N ' https://m.eds00.ru/16957¢01
COBPEMEHHOH TeopHeil CTPOCHNUS
aTOMOB
3aKOHOMEPHOCTH NU3MCHEHHS CBOMCTB
8 XHUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX 1 Bubmmorexa LIOK
UMH IPOCTBIX U CIOKHBIX BEILECTB 110 https://m.edso0.ru/f8468927
rpymnnaM ¥ nepuojam
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Cucremarusanus 1 00001IcHIEe 3HAHUI

Bubnunorexka [JOK

o 0 TeMe https://m.edsoo.ru/8fad2942
Bunpl xumuueckoit cBs3u. MexaHU3MbI

10 00pa3oBaHysi KOBAJIEHTHOH CBSI3H. Bbubnuoreka IIOK
BonopoHast cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyISIpHBIC B3aUMOACHCTBUS
BanenTHoCTb 1 BaJIeHTHBIE

1 BO3MOJKHOCTH aTOMOB. CBsI3b Bubmmorexa LIOK
JJIEKTPOHHON CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
TEOMETPUYECKHM CTPOSHHEM

12 TIpencraBiieHus O KOMITJIEKCHBIX Bubmmorexa LIOK
COEMHEHMSIX: COCTaB M HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BerectBa MosiekyIsipHOTO U

13 HEMOJIEKYJISIPHOTO CTpOoeHHUs. THITBI Bubnmorexa LIOK
KPUCTAJUTMYECKHX PEIIETOK U CBOWCTBA https://m.edsoo.ru/e167635b
BEILIECTB
TlonsTHE O AUCTIEPCHBIX CHCTEMAX.

14 TIpencraBnenue opKOJmOH,uHLIx BuGmorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBOpax
HcTunHbBIE pacTBOpBI: HACKHILIEHHbBIE U

15 HEHACBHIIIEHHBIE, PACTBOPHUMOCTb. bubmiorexa LIOK

https://m.edsoo.ru/e9ccdd8dd

Kpucramioruaparst

16 Crtoco0bl BRIpaKEHHST KOHIICHTPALIMN Bubmumorexa LIOK
pacTBOpoB https://m.edso00.ru/328e653a
Permienue 3aau ¢ ucrnosib30BaHUEM

17 MIOHSTUH ""MaccoBast 10JIs Bubinmorexa LIOK

pacTBOpEHHOTO BetiecTa”, "MosipHas
KOHIIEHTpaus"

https://m.edsoo.ru/785e0ab4
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18 Kraccudukanus 1 HOMEHKIIAaTypa Bubmumorexa LIOK
HEOPraHWYeCKUX BEUIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus ¥ 00001IeHHE 3HAHUI Bubmmorexa LIOK
10 TeEMe https://m.edsoo.ru/8d2c6a3a
KontpospHas paboTa mo Temam
"Crpoenue atoma. Ilepuonuueckuit

20 3aKkoH U [leproauueckas cucrema Bubnmorexa LIOK
XUMHUYECKUX AteMeHToB JI. 1. https://m.edsoo.ru/70a60aa4
Menpneneesa”, "CtpoeHue BemiecTna.
MHuoroo6pa3sue Bemects"”
Kraccudukanust XkMHYECKUX peakui
B HEOPTaHMYECKOI M OpraHuYeCcKOi

21 XUMHH. 3aKOH COXPaHEHUS MaCChI Bubimmorexa LIOK
BEILECTB; 3aKOH COXPAaHEHUS U https://m.edsoo.ru/6335cdd2
MPEBPALICHUS SJHEPTHU TIPH
XUMHYECKHX PEAKLIUIX
TemnsioBbie 3PPEKTHI XHMHIESCKUX

22 peakuuii. TepMoxuMudeckue bubmorera IIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruncnenus mo ypaBHEHHIM

23 XMMUYECKUX peaKkuuil n bumorexa LIOK

https://m.edso00.ru/87b13954

TEPMOXMMHYECKUM YPAaBHEHUSIM
CKOpOCTh XUMHYECKOH peakuunu, eé

24 3aBHCUMOCTD OT Pa3IMYHbIX PAKTOPOB.
Karanus u kaTanu3atopbl

25 T'oMoOreHHbIe U TeTepOreHHBIE PEAKIIUH

26 TIpaktrueckas padora Ne 1 o teme Bubmmorexa LIOK

"BriusHue pa3andHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTh XHMHYECKOW peakiuu'

OOpariMble 1 HEOOpaTUMBbIE PEAKIHU.

Bubmuorexa LIOK

27
XuMH4eckoe paBHOBECUE https://m.eds00.ru/30952f9b
TIpaktuueckas padora Ne 2 mo teme
28 "BrnusiHUE pa3nuyuHbIX (HaKTOPOB HA bubmiorexa LIOK
P P N https://m.edsoo.ru/3bf34e17
MOJIOKEHHE XMMHYECKOTO PaBHOBECHS
DIEKTPOIMTUYECKAS JUCCOIIHALIHS.
29 CI/IJIL:,Ie U ciiabbie 3J£'I[6KT (I;IJ'II/I”II:ILI buGamorexa IIOK
P ' https://m.edsoo.ru/5f766bdf
CreneHp TUCCOUanm
Honnoe npoussenenune Boasl. Cpena
30 BOHBIX SCTBO ())IB Bouo ﬂo HLII:?I g buGmorexa IIOK
A P POB. BOAOPOL https://m.edso0.ru/3966ca89
nokasarens (pH) pactsopa
TI'upponus coneit. Peakuuy,
31 [IPOTEKAIOIINE B PACTBOPAX Bubamorexa [TOK
P p P https://m.edsoo.ru/09d5a9bd
JNIEKTPOIIMTOB
TIpaktuueckas padora Ne 3 mo teme
32 "XuMUYECKUE peaki B PaCTBOPax Bubimorexa [TOK
p ! P P https://m.edsoo.ru/2e3daeb0
JNEKTPOJIUTOB
OKHCIINTENBHO-BOCCTAHOBUTEILHEIE
33 eaKMK. BakHeHIlre OKUCITUTEIN U Bubmiorexa [[OK
p ) https://m.eds00.ru/56226060
BOCCTaHOBMTENH
34 MeTo 1 3IEKTPOHHOTO (3JIEKTOHHO- Bubmmorexa LIOK
MOHHOTO0) Oananca https://m.edsoo.ru/fb691387
35 OneKTpoIu3 pacTBOPOB U PACILIaBOB Bubnuorexa IJOK
BEIICCTB https://m.edsoo.ru/93fh97d2
36 Pemenne 3a1au pa3IuuHbIX TUIIOB Bubamorexa [OK
A& p https://m.edsoo.ru/5a859d16
37 Perrenne 3a1a4 pa3aMYHBIX THIIOB bubaroreka IIOK
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https://m.edsoo.ru/5afa265d

Cucremarusanus 1 00001eHNe 3HAHUI Bbu6imoteka LIOK

38 " "

1o TeMe "XUMHUYECKHE PEaKIUU https://m.edsoo.ru/c161eb85
KontponpHas paboTa o Teme bubanoreka IJOK
39 R "
XUMHUYECKUE PEeaKU https://m.edso0.ru/a8a0a930
TlonosxeHne HeMeTaIOB B
Tlepuoanueckoii cucTeMe XUMHIECKUX
40 anemenToB JI. . Menneneesa u buanorexa [IOK
o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHS UX aTOMOB.
®dusnyeckne CBOWCTBA HEMETAJUIOB
AnnoTtponus HeMeTaioB (Ha mpuMepe
41 KncnoTpo,ua cepsl, Gocdo (a u i bubmorexa [IOK
POa, CCpHL, P https://m.edsoo.ru/ef92¢91c
yriiepoa)

42 Bonopoxn: nomydenue, pusngeckue u Bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. [ mapuabl https://m.edsoo.ru/0aa8f613
T"asoreHsl: HaX0XKICHHE B IIPUPOJIE,

43 C1oco0b! MOTydeHus], PU3HIEecKHe U brbmrorexa LIOK

¥ L https://m.edso00.ru/4e223795
XMMHUYECKHE CBOHCTBa
TanorenoBogoponsl. BaxkHeiimme
44 KHCIIOPOJICOACPIKAIINE COCAUHCHUS bubmorexa [IOK
P P https://m.edso00.ru/6b3255e6
TaJIOTCHOB
JlaGopaTopHbI€ U MTPOMBIIICHHBIC
CHOCOOBI MOTYYSHHUS TAIOTCHOB. Bu6mmoreka [JOK

45
IIpuMeHeHHEe ranoreHoB U ux https://m.edso0.ru/6971aca4
COETMHEHUN
IIpaxtuueckas padora Ne 4. Pemenue

bubaroreka [IOK
46 SKCIIEPUMEHTAIBHBIX 33a7a4 110 TeEME

"Tamorensr”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naGoparopHusie u
HPOMBIIUICHHBIE CIIOCOOBI TTOYYCHHS,

Bubmmnorexa [JOK

47
(usnUecKre 1 XUMUUYECKHE CBOMCTRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHEeHHE KUCTOPOAa U 030HA

bubaroreka [JOK
48 Okc €POKC
KCHIIBL H TICPOKCHIBT https://m.edsoo.ru/5¢8816a0
49 Pemenue 3ama4 pa3an4HbIX THIIOB BH6HHOTeKa HOK
AL p https://m.edsoo.ru/2b6d8b4b
Cepa: HaX0KJICHHE B IIPUPOJIE,
50 cr[(r))c061>1 MOJTy4CHHUS (;Himecxne u bubmorexa IIOK
e L https://m.edsoo.ru/46afael6
XUMHYECKHE CBOHCTBA
BbubmmoTteka IIOK
51 C )
epOBOIOPOL, CyIbpH LI https://m.edso0.ru/7c875999
Kucnoponcoaepxamme coeTMHEHUS
52 cephl gco6eHHIZ)cm CBOWCTB CepHOM buGamorexa IIOK
PEI. P https://m.edsoo.ru/8cfa2548
KHUCIIOThI
TIpakTrueckast padota Ne 5. Pemienue

53 axllne I/IMCHTaJ'IFI:HLIX 3a7a4 110 TeMe bubamorexa [JOK

K P N f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeMHeHUs
ASOT: HaX0XACHUC B IIPUPOJIEL,

54 CHOCOOBI MONTydeHus1, PU3NIESCKUE U Bubnnoreka IJOK
XHMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HI/ITpI/II[I)I
Kucnoponcoaepxamme coeTMHCHUAS

55 asora IZ)C066HII:OCTI/I CBOWCTB a30THOM buGnmorexa LIOK

' https://m.edsoo.ru/e2965afe
KHUCIIOThI
56 IIpumenenune a30Ta 1 €ro CoeIMHEHUH. bubaroreka [IOK

A3soTHbIE YI0OpeHHs

https://m.edso0.ru/129f5059
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Dochop: HaXOKIEHUE B IPUPOJE,
crocoObl MOTydeHHs1, QU3HYECKHe 1

Bbubimoteka 1IOK

57
XUMHYECKHe cBOHcTBa. Dochupl 1 https://m.edsoo.ru/9a6b43ec
hochun
Oxcuapl pocdopa,

58 (bocq)lcl) c((I)) e(b)fcz ne kucynotel. Comu bubmiorexa LIOK

P lf prratl ' https://m.edso0.ru/c7a2d429
(hochopHO#t KUCITOTHI

59 TIpumenenue dpocdopa u ero Bubmmorexa LIOK
coenuHeHuit. PocdopHbie ynoOpeHus https://m.edsoo.ru/a218070a
TIpakrrueckas padota Ne 6. Perierue

60 IKCIIEPUMEHTAIBHBIX 33124 110 TeMe bubmorexa LIOK

p A " https://m.edsoo.ru/8175ac3f
"A30T 1 pochop U X COeAUHEHUS
Yrepon: HaxoXICHUE B IPUPOJIE,

61 AJJIOTPOITHBIC MOAM(DUKALINY; Bubnmorexa LIOK
(usnUecKre U XUMHUUYECKHE CBOMCTRA, https://m.edsoo.ru/1eb19f9e
NpUMEHEHHE
Okcy, nepona(ll), oxen,

62 TI€] f)y;(l\l/)) ; (OH)BHaH KiCJ'IOTa ueé bubmiorexa LIOK
YHiepon a https://m.edsoo.ru/dba58adf
coutu

63 Perienne 3ana4 pa3aMYHbBIX TUIIOB bubmorexa LIOK

HaTPp https://m.eds00.ru/6029b609
Kpemuunii: Hax0XaeHHE B IPUPOE,
64 c1300061>1 oJ1 eHHmI (1)I/I3I/I‘I;C(II)KP?3 u bubmorexa [OK
YA, https://m.edsoo.ru/143558ab
XUMHYECCKHUEC CBOUCTBA

65 Oxcupn xpemunsi(1V), kpemuueBas bubimmorexa LIOK
KHUCJI0Ta, CUIMKATHI https://m.eds00.ru/3170e7b1
[TprMeHeHne KPEMHUS U €0 buGamorexa IIOK

66 https://m.edso0.ru/393cdac0

coeauHennii. CTekIo, ero moJjydaeHue,

https://m.edsoo.ru/5823cefb
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BH/JIbI CTCKJIA

67 Pemrenne 3ama4 pa3IngHbIX THIIOB bubamorexa [IOK
AP https://m.edso0.ru/b624f801
68 Cucremarusanus 1 00001eHUe 3HAHUI butimoTteka LIOK
o Teme "Hemerammsr" https://m.edsoo.ru/6e864db5
69 KontponrpHas paboTa o Teme bubanoreka IJOK
"Hemerammsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ysnbTaToB KOHTPOJILHOM bubauorexa IJOK
PaboThI, KOPPEKIUS OMIHOOK https://m.edso0.ru/2b7e9510
[NoJtoxeHre METAIIOB B
Tlepuoarueckoii cucTeMe XUMHIECKUX
71 37eMeHTOB. OCOOCHHOCTH CTPOCHUS bubmorexa IIOK
) P https://m.eds00.ru/9839c16¢
3NEKTPOHHBIX 000JI0YEK aTOMOB
METaJIIIOB
OoOmme uznyeckue CBONCTBA
72 MetaioB. [IpuMeHeHne MeTalioB B Bubmorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHHKE
73 Crmnassl MetayuioB. Kopposust bubmmorexa LIOK
METaJLIOB https://m.edso0.ru/42b872e3
74 Pemenue 3a1a4 pa3aMdHbIX TUIIOB Bubimoreka [IOK
Aat p https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKHUN Psifl HAPSDKCHUI
75 MeTanTEOB OO6mime cnoio%m n(l))n CHUS Bubimorexa [IOK
- Lo v https://m.edsoo.ru/94eb377a
METAILIOB
OO1as xapakTepucTuka MetayuioB |1A-
76 rpynnsl [lepuouueckoit cucrembl Bubnuorexa IJOK

XUMHUUYECKHX 3J1eMeHTOB. Hatpuii u
KaJlii: momydyeHue, Gusnueckue 1

https://m.edsoo.ru/e12c26b3
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XUMHYCCKUE CBOMCTBA, TIPUMECHCHUEC
TNIPOCTBIX BEIICCTB U UX COCIMHECHHIA

OO0was xapakrepucTuka merauioB |1A-
rpynnsl [lepuouueckoit cucreMsl
XUMUYCCKUX IJIEMEHTOB. Maruuit u

Bubnunoreka [JOK

77
KaJIBIUii: TTOJTydeHne, PU3NIECKHe 1 https://m.edsoo.ru/7¢c3e49c0
XMMHYECKHE CBOHCTBA, TPUMCHEHHE
MPOCTBIX BEIECTB M UX COCTUHCHHI

78 JKéctkocTh BOABI U CIIOCOOBI €€ Bbubmmorexa LIOK
YCTpaHEHHUs https://m.edsoo.ru/c74bfae9

79 AJIOMUHHUI: TI0JTy4eHrne, PU3nIeCKUe U Bubimorexa LIOK
XUMHYECKHE CBOMCTBA, TPUMEHEHHE https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOHCTBA OKCHIA U

80 TUAPOKCH]IA ATFOMUHHS, Bubinmorexa LIOK
TUAPOKCOKOMIUIEKCHI aTFOMAHUS, UX https://m.edso0o.ru/5d12d318
MIpUIMEHEHUE

81 Pemenwne 3agau pa3nMuHBIX THIIOB
IIpakruueckas padora Ne 7. Perienue

82 9KCIIEPUMEHTAJIbHBIX 33124 110 TEME bubmmorexa IIOK
N p " https://m.edsoo.ru/27a4af43

MeraJuibl IJ1aBHBIX TTOATPYIII

OO01ast XapaKTepHCTHKA METAILIIOB

83 no604HbIX oarpym (B-rpymm) Bubauoreka [JOK
Tlepro qrueckoii CUCTEMBI XUMUYECKUX https://m.edso0.ru/610d7431
3JIEMEHTOB
®duznyeckne M XUMUYECKHE CBOCTBA

84 XpoMa U €ro COeAUHEHUN, UX Brbmaorexa [TOK

P ' https://m.edsoo.ru/9911bef3

MIpIMEHEHUE

85 Baxneiimue coeTMHeHNsT MapraHia. bubimoTteka LIOK
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HepMaHraHaT Kajys, €ro
OKHCITUTEIIBHBIC CBOMCTBA

https://m.eds00.ru/039d69c8

dusnyeckue 1 XMMUYECKUE CBOMCTBA

86 JKejesa U ero coequHenuii. [lonyuenne Bubamorexa [IOK
8 ' v https://m.edsoo.ru/1b7f8741
Y TIPUMEHEHHE CIIaBOB JKelie3a
®dusnyeckre 1 XUMHYECKHE CBOMCTBA
87 MeJIM U €€ COeIMHEHUH, NX Bubmiorexa [TOK
' https://m.edso0.ru/2bc0fa54
MpUMEHEHHE
dusnyeckre 1 XUMHYECKHE CBOMCTBA
88 IIMHKA U €r0 COEAUHEHUN, NX Bubnmnoreka [JOK
npuMeHeHue. [ nIpoKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IMHKA
[pakTrueckas pabora Ne 8. Pemenune
Bubnnorexka [JOK
89 JKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
N " https://m.edsoo.ru/a6e352ea
Merajuibl MOOOYHBIX MOTPYITIT
90 Pemrenne 3ama4 pa3IngHbIX THIIOB bubmorexa [IOK
A& P https://m.edsoo.ru/a8b83d83
0O06001IeHIE U CHCTEMATH3aIUs
91 W3YYEHHOTO MaTepHuaia o TeMe buGamorexa [IOK
N Y " P https://m.edsoo.ru/e91fe975
Meraisl
92 KontponpHas paboTa mo Teme bubanoreka IJOK
"Mertamisr"” https://m.edso0.ru/83f63ea3
AHanu3 pe3ysnbTaToB KOHTPOJILHOMN Bbubmmorexa [IOK
93
PaboThI, KOPPEKIUSA OMIHOOK https://m.edsoo.ru/9ebff2fd
Posb xumun B obecrieyeHuN
94 YCTOMYHMBOTO Pa3BUTHS YEIOBEUECTBA. Bu6mmoreka [JOK

IlonsTue o Hay4YHBIX METOdaX
HCCIICOA0BaHUA BEUICCTB

https://m.edso0.ru/080fe1f0
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Hay‘IHLIe MIPUHIUIIBI OpraHUu3allunu
XUMHYECKOI'O IIPOU3BOACTBA.

Bubmmnorexa [JOK

95 1
TIpoMmbllLIEHHBIE CIIOCOOBI TTOJTYIEHHS https://m.edsoo.ru/2e45a44f
Ba)KHEHIINX BEIIECTB
XuMHUYEcKoe 3arps3HeHNE
96 B " P — 1 Bubnunorexa [JOK
OKPYHAIOLICH Cpen ero https://m.edsoo.ru/9f11bf51
MOCIIEICTBUS
97 XuMus ¥ 3I0pOBBE YETIOBEKA. 1 Bubnmorexa LIOK
JlexapcTBeHHBIE cpenicTBa https://m.edsoo.ru/a6552721
98 Xumus iy, Postb xumuu B 1 Bubmmorexa LIOK
o0ecIeye ! UIIEBOIM 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromepHbie 1 Bubimmorexa LIOK
cpencrBa. bertoBas xumust https://m.edsoo.ru/da42d5a9
XuMus B CTpoUTENsCTBE. Baxnelmme
100 CTPOUTEIILHBIE K KOHC HOHHBIE 1 buGmorexa IIOK
P TPYKHL https://m.eds00.ru/61e69003
MaTepuasl
XuUMus B CEIbCKOM XO35UCTBE.
101 OpraHuyecKkue 1 MUHepallbHbIC 1 bubmorexa [IOK
P P https://m.edsoo.ru/fd39587d
ynoopenus
102 Cucremaru3zaiys ¥ 00001IeHHe 3HAHHH 1 Bubnmorexa LIOK
10 TeEMeE https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

IIPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHAJIBI JJISA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






