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HOACHUTEJBHAS 3AIINCKA
PaGouass mporpamma Mo XUMHM Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoii ®enepanun», TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS
denepanbHOll 00pa3oBaTENbHONW MpPOrpaMMbl cpeaHero obmiero obpazoBanus(DPOIT
COO), npencraBneHHbix B DenepaibHOM TOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c¢ vyu€rom KoHuenmuu mnpenojaBaHus yd4yeOHOro TmpeaMeTa «XUMHS» B
oOpa3oBarenpHbIX opraHu3anusx Poccuiickoin @enepanuu, pean3yrOMIMX OCHOBHbBIE
oOpa3zoBarenbHbIE TPOTPAMMBI, W OCHOBHBIX TOJNIOKeHWH «CTpaterun pa3BUTHS
Bocniutanusi B Poccuiickoit ®denepanuu Ha mnepuon g0 2025 roma» (Pacnopsbkenue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).
XuMHUslT HA YpOBHE YIIYOJIEHHOIO WM3YUEHMS 3aHMMAeT Ba)XHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4YHOro oOpazoBanust ydammxcs 10—11 kmaccoB. M3yueHue mnpeamera,
peanu3yemMoe B yCIOBUSX AH(GEepEHIIMPOBAHHOTO, MPOQPMIBHOTO 00y4YeHUs, MPU3BAHO
oOecrieuuTh 00I111€00pa30BaATEIbHYI0 W OOIIEKYJbTYPHYIO IOJTOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOUMYIO ISl afanTallui UX K OBICTPO MEHSIONIUMCS YCJIOBHUSIM KU3HU B
coluyMe, a TakKe JUIsl MPOJOJDKEHHS OOydeHHs B OpraHu3aiusx npodecCuoHaIbHOTO
00pa3oBaHUsl, B KOTOPBIX XUMHUS ABJISIETCA OJHON U3 MPUOPUTETHBIX TUCIIUIUINH.
B mporpamme mo XuMuM Ha3Ha4YeHHE MpeAMETa «XUMHUS» TOJydaeT MOoJAPOOHYIO
WHTEPNPETALUI0 B COOTBETCTBUU C OCHOBomoararomumMu nonoxenusmu @I'OC COO o
B3aMMOOOYCIJIOBJIGHHOCTH II€JIEH, COJIepKaHUsl, pe3yJIbTaTOB OO0yUeHUs] U TpeOOBaHUN K
YPOBHIO TMOJTOTOBKU BBITYCKHUKOB. CBHUJIETEILCTBOM TOMY SIBJISIFOTCSI  CJICIYIOIINE
BBITIOJTHSAEMBIE TTPOTPAMMOM 110 XUMHUH (PYHKITUU:
¢ uH(pOPMAITMOHHO-METOANYECKAsI, peaTu3aIksl KOTOPOW 00EeCTIeUnBaET MOTyUeHUE
MIPEJICTABIICHUS O IEJISX, COACPKAHNMU, OOIIEH cTpaTeruu 00y4YeHHUs, BOCTIUTAHUS
U pa3BuUTUA OOydYarOUIMXCS CpEJACTBaAMHU IMpeaMeTa, H3yd4aeMoro B paMKax
KOHKPETHOTO TIPOUIIs;

® OpraHu3allMOHHO-IUTAHUPYIOIAs, KOTOpas TMpeayCcMaTpUBAeT  OIpejelieHue:
MPUHIIMIIOB CTPYKTYPUPOBAHUST U TIOCIEOBATEIBHOCTA H3YyYECHHsS] y4EeOHOTO
Marepualna, KOJIMYECTBEHHbIX U KAU€CTBEHHBIX €r0 XapaKTePUCTHK; MOAXOJO0B K
(GbOpMUPOBAHUIO COAEPKATEIHHON OCHOBBI KOHTPOJISI M OIIEHKH 00pa30BaTEIbHBIX
JOCTUKEHUN 00ydJaronIuxcsi B paMKax MTOTOBOM aTTecTanuu B (opMe eTUHOro
roCyJIapCTBEHHOTO PK3aMEHa M0 XUMHUH.

[Iporpamma ajist yriryOa€HHOTO U3yUCHUST XUMUU:

® YCTaHABJIMBACT HWHBApPUAHTHOE TMPEIAMETHOE CcoJepkaHue, oO0s3aTeIbHOe IS

U3Y4YeHHUS] B paMKax OTAENbHBIX Npoduiie, npeaycMaTpuBaeT pacrpeesiecHue U
CTPYKTypHUpOBaHHUE €ro MO  KjaccaM, OCHOBHBIM  COJIEpKaTEIbHbIM
JUHUSM/pasziesiaM Kypca;

e J1aéT MPUMEPHOE paclpelieieHue Y4eOHOTO BpPEMEHHU, PEKOMEHAYEeMOTro JJis

U3YUYCHUSI OTJICTbHBIX TEM;



® [IpejJiaraeT MPUMEPHYIO MOCJIEA0BATEIHOCTh U3yUYCeHHsI Y9eOHOTO MaTepuana ¢
y4€TOM JIOTMKHA TOCTPOCHHSI Kypca, BHYTPUIIPEIMETHBIX M MEXIPEIMETHBIX
CBsI3€H;

e 1aéT METOAMYECKYIO HHTEpIIpeTalui0 IeJIeM W 3a7ad U3y4yeHus Ipeamera Ha
yriyOnEéHHOM YPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmiero  oOpa3oBaHUs, COAEPNKATEIBHOW  XapaKTEPUCTUKU  IUIAHUPYEMBIX
pEe3yiIbTaTOB OCBOCHHS OCHOBHOM 0O0pa3oBaTEIbHOM MPOTPAMMBI  CPEIHErO
o0mero oo6pa3oBaHus (JINYHOCTHBIX, METAPEIMETHBIX, TPEAMETHBIX), a TAKKE C
y4ETOM OCHOBHBIX BUJOB y4€OHO-IIO3HABATEIbHBIX JEHCTBUI 00YyUarolerocs mo
OCBOCHHMIO COJIEpKaHUs IPEeIMETA.

I[lo BcemM Ha3BaHHBIM TMO3UIMSAM B TMporpaMMe MO XHUMHH TMPEIyCMOTpPEeHA
MPEEMCTBEHHOCTh C O0y4Y€HHEM XHMHUHU HAa YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHus. 3a
npeneraMyd  yCTAaHOBJIIGHHOW MPOTPaMMOM IO XHMHUH 00s3aTeIbHON (MHBApUAHTHOM)
COCTaBJISIIONICH colepkaHusi ydeOHOTo TmpeameTa «XHUMHS» OCTaéTca BO3MOXKHOCTH
BbIOOpa €ro BapUAaTUBHOW COCTAaBIAIONICH, KOTOpas JOJDKHA OMNpENeNsIThCs B
COOTBETCTBHHM C HAIIPaBJICHUEM KOHKPETHOTO poduiist oOydeHus.

B cootrBercTtBuM ¢ koHuentryanbHbiMuA nonoxkeHusmMu OI'OC COO o Ha3zHaueHuU
npeaMeToB 0a3oBoro W yriayOia€HHOro ypoBHeW B cucteme auddepeHIIMpOBaHHOTO
oOy4eHHs] Ha YpOBHE CpeIHEro o0Iiero oOpa3oBaHUsS XWMHUS Ha YPOBHE YIIIyOJIEHHOTO
W3YUYCHUsI HAMpaBJICH Ha peaju3aluio MPEEeMCTBEHHOCTH C IMOCIEAYIOIUM 3TaroM
MOJIyYEHHUSI XUMUUYECKOTO 00pa3oBaHUsl B paMKax M3y4YeHUsl CHEIUANIbHBIX €CTECTBEHHO-
Hay4YyHbIX W XUMHUYECKUX [JIUCIMIUIMH B By3aX UM OpraHuU3alusxX CpeaHEero
npodeCCHOHAILHOTO 00pa30oBaHMsA. B 3ToM CBfA3M M3ydYeHHE TpeaMeTa «XHUMUS»
OpUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacIIMpEeHHE M YIIyOJieHHe TEOPETUUYECKON u
OPAKTUYECKONM TOATOTOBKM OOydYarouuxcsi, BBIOpABIIMX OMNpPEAENIEHHbIA TPO(UIIb
oOyuyeHHUsi, B TOM YHUCJIE C MNEPCHEKTHUBON MOCIEAYIOMIEro MOJIYUYECHUS] XUMUUYECKOTO
oOpa3oBaHMs B OpraHU3aIUSIX MPoPeCcCHOHATBEHOTO 00pa3oBanus. Hapsiay ¢ aTum, B cBeTe
tpeboBannit DPI'OC COO k mIaHUpyeMbIM pe3yJbTaTaM OCBOEHUS (enepaabHOM
o0pa3oBaTeNbHON MporpaMMbl CpelHero oOIero o0pa3oBaHUs H3YyYEHHE IIpeIMeTa
«XuMHUs» OPUEHTUPOBAHO TaKXKE Ha pEIIeHUE 3a]ad BOCIUTAHUS W COLMAIBHOTO
pa3BUTHS OOydYarOMMXcs, Ha (HOPMUPOBAHHWE Yy HUX OOIMICHMHTEIICKTYATbHBIX yYMECHHH,
YMEHHHA pallMOHAIM3alid y4eOHOro TpyJaa M 0OOOIEHHBIX CIOCOOOB JEATEIBbHOCTH,
UMEIOIINX MEXAUCIUITIMHAPHBIN, HAAIPEAMETHBIN XapaKTep.

CocrapnsomumMu  npeaMera  «XuUMHUS» Ha YpPOBHE YIIyOJIEHHOTO HW3y4YeHUS
SBJISIIOTCS YTIyOJI€HHBIE Kypchl — «Opranndeckas Xxumus» 1 «OO0111ast 1 HeopraHudeckas
xumusi». llpu omnpeneneHun MNOAXOAOB K OTOOPY M CTPYKTYpHOM OpraHu3anuu
COJIEpKaHMS ITUX KypPCOB B MPOTpaMMe MO XMMUU 3a OCHOBY NPUHATHI oJjioxkeHus OI'OC
COO o paznnunsix 6a30BOro U yriayoa€HHOTO YpOBHEN M3YUYEHUS ITPEIMETA.

OcHoBY conepkanusi KypcoB «Opranudeckas xumusi» 1 «OO011ast 1 HeopraHuvecKas
XUMUS» COCTaBIIIET COBOKYMHOCTh NPEAMETHBIX 3HAHUW W yMEHHUM, OTHOCSIIUXCS K



0a30BOMYy YPOBHIO M3yuU€HHUsS IpeaMeTa. JTa CUCTEMa 3HAHUM MOJIy4yaeT OnpeleiaéHHOe
TEOPETUYECKOE JTOTIOJHEHUE, MO3BOJISIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIMIMA
00BEM (pakToNOrnUYecKoro Marepuaia. Tak, Ha yrinyOn€HHOM ypOBHE U3yUYEHHUS IPEeIMETa
oOecrieyeHa BO3MOKHOCTh 3HAYUTEJIBHOIO YBEJIMYEHHUS OOBEMA 3HAHWN O XMUMHUYECKHX
AJIEMEHTaX M CBOMCTBaX HMX COEAMHEHMH Ha OCHOBE pACIHIMPEHUS U YIIIyOJeHUs
IPEICTAaBICHUA O CTPOCHHMM BEIIECTBA, XHMHMYECKOW CBSI3M M 3aKOHOMEPHOCTSX
OPOTEKAHUS] PEAKIUH, PACCMATPUBAEMBIX C TOYKHM 3PEHHMS] XUMHUYECKOW KUHETHUKU U
TepMOJMHAMUKH. M3ydeHne mnepruoandeckoro 3akoHa u Ileproanydeckol CHCTEMBI
XUMHUYECKUX DJIEMEHTOB 0a3uWpyercs Ha COBPEMEHHBIX KBAaHTOBOMEXaHHMYECKHX
IPEICTABICHUAX O CTPOCHMM aToMa. XUMHUYECKasl CBSI3b OOBSICHSETCS C TOUKU 3PEHUS
HHEPreTUUECKUX W3MEHEHUH INpu e€ o0pa3oBaHMM U PA3PyLICHUH, a TAKXKE C TOUYKHU
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. l3ydeHue THUNOB peakUUil OMOJHAETCS
(dopMupoBaHHEM MPEICTABICHUA 00 SIEKTPOXMMHUYECKHX MPOIEccax U JJIEKTPOIIH3e
pacIuiaBoB M pacTBOPOB BEIIECTB. B Kypce OpraHnyeckoid XMMHHM IPU PacCMOTPEHUU
PEaKIMOHHON CIOCOOHOCTH COEIMHEHUM YyJaensercs ocoboe BHUMaHUE BoIlpocaM 00
ANEKTPOHHBIX 3(PdeKTax, 0 B3aMMHOM BJIMSHUU AaTOMOB B MOJIEKYJIaX U MEXaHHU3Max
peaKkumil.

Oco0oe 3HaueHHWEe HMMEET TO, YTO Ha COJEpPKAHHE KYypCOB XUMHUHU YTIyOJIEHHOTO
YPOBHSI M3y4Y€HHUS JUIsl KJIACCOB ONpENeNEHHOTro mnpoduiis (riaaBHbIM OOpa3oM Ha HX
CTPYKTYpY U XapakTep JOMOJIHEHUH K OOLIel cucTeMe MPeAMETHBIX 3HAHUN) OKa3bIBAIOT
BJIMSIHUE CMEXHbIE NpeameThl. Tak, Hampumep, B COAEp’KaHUU MpeaMeTa Ui KIIacCOB
XUMUKO-(PU3UUECKOro Mpoduiist 00JblIoe 3HAYEHHE OYIyT MMETh 3JIEMEHTHI Y4EOHOIO
MmaTepuana no odmiei xumun. [Ipu u3ydyeHnu npeaMera B JAHHOM Cllydae akLEHT OyJeT
clenaH Ha OOUIHOCTh METOJIOB IMO3HAHUS, OOLIHOCTh 3aKOHOB U TEOpPUH B XUMHUU U B
(u3nKe: aTOMHO-MOJIEKYJISIpHas Teopusi (MOJIEKyJsipHas Teopus B (PU3UKE), 3aKOHBI
COXpaHEHUsI MacChl U YHEPTUH, 3aKOHbI TEPMOJAMHAMUKH, DJIEKTPOJIN3a, MPEICTABICHUS O
CTPOEHHUU BELECTB U APYroe.

B TO ke Bpems B colep)kaHHWU MpeAaMeTa AJisi KIacCOB XHMHUKO-OMOJIOTHYECKOIo
npo¢uiast OonblIMK yJenbHBIA Bec OyJeT MMETh OopraHudeckas Xxumus. B stom cimyuae
PEeIOCTaBISETCS BO3MOXKHOCTD JJig 00jiee OOCTOSITEIbHOIO PaCCMOTPEHUSI XUMUYECKOU
OpraHu3allMd KJIETKM KakK OWOJIOrMYEeCKONl CHCTEMBI, B COCTaB KOTOPOM BXOJIAT, K
pUMEpPY, TaKW€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUAbL, OEJIKH, YIJIEBOJBI,
HYKJIEUHOBBIE KHCIOTBI M Jpyrue. IIpm 3TOM 3HaHMS O COCTaBeé M CBOWCTBAax
IIPEICTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIY’KAaT OCHOBOW s
U3Y4YEeHUS CYIIHOCTH MpoLeccoB (POTOCUHTE3A, AbIXaHUs, MUILEBAPECHHUS.

B nane (opmMupoBaHKs OCHOB HAyYHOI'O MHUPOBO33PEHUS, OCBOEHUS OOIIEHAYYHBIX
METOJIOB NO3HAHUS U OIbITa MPAKTHYECKOrO0 MPUMEHEHUs HAy4YHbIX 3HAHWI H3ydeHUE
npeaMeTa «XHUMHUS» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3SX C
y4€OHBIMU IIPEIMETAMHU.

[Ipu u3yyeHun yueOHOro nmpeamera «XuMHUs» Ha yriyOJIEHHOM ypOBHE TaKXe, Kak
Ha YPOBHE OCHOBHOTO W CpeAHero obOmiero obpazoBanms (Ha 0a30BOM YpOBHE), 3ajaveid



NEPBOCTEIIEHHON 3HAYUMOCTH SIBJIIETCA (POPMUPOBAHUE OCHOB HAYKU XUMHH KakK 00J1acTH
COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON MEATEIIBHOCTH YE€JIOBE€Ka U OJHOrO H3
KOMIIOHEHTOB MHUPOBOW KYJbTypbl. PermieHue 3Tol 3ajaunm Ha yriayOJE€HHOM YpOBHE
M3Y4YEHHMS IIPEAMETA NPEATIOIAracT PEaTnu3aluio TaKUX LEeNeH, KaK:

¢opMupoBaHHE  TPEACTABICHUNA: O  MaTepHAJbHOM  €IMHCTBE  MHpa,
3aKOHOMEPHOCTSIX M IIO3HABAEMOCTH SBJIICHWM NPHUPOABI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled posi B 00ECIEeUEeHUU YyCTOMYUBOTO
pa3BUTHUS YEJIOBEUYECTBA: B PELLICHUU IIPOOJIEM IKOJIOTMUECKOM, SJHEPTeTUYECKON U
NUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIMHBI, CO3JaHUM HOBBIX MaTE€pUaJIOB,
HOBBIX VICTOYHUKOB DHEPIUH, B o0ecrnieueHnun paLMOHAIBHOIO
IPUPOJIOTIOIH30BaHMU, B (POPMUPOBAHUU MHUPOBO33PEHUA M OOMIEH KyJIbTYpbI
YeJIOBEeKa, a TaKXe OHKOJOTMYeCKM OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3710pPOBBIO U IPUPOAHON CpeELE;

OCBOCHUE CHUCTEMBl 3HAHWM, JICKAIIMX B OCHOBE XUMHUYECKOM COCTaBIIAIOLIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPA: (PYHIAMEHTAJIbHBIX MOHSTHUNA, 3aKOHOB U
TEOPUN XUMHUHU, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUU BEIIECTBA HA Pa3HBIX
YPOBHAX —  aTOMHOM, HOHHO-MOJIEKYJIIDHOM,  HAJIMOJIEKYJISPHOM, O
TEPMOAUHAMHUYECKUX M  KUHETMYECKMX  3aKOHOMEPHOCTAX  INPOTEKAHUS
XUMHYECKUX PEAKUHUM, 0 XMMUYECKOM PAaBHOBECHUH, PACTBOPAX M JIHCHEPCHBIX
CUCTEMaX, 00 OOIIKX HAYYHBIX MPUHIMIIAX XUMUYECKOTO MPOU3BO/ICTBA;
dbopmupoBaHre y oOydYaromMXcs OCO3HAHHOTO ITOHMMAHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHYECKHX 3HAaHUU A1 OOBSCHEHUS KIIOYEBBIX HJEH U Mpodiem
COBPEMEHHOW XUMUH, ISl OOBSICHEHUS W MPOTHO3UPOBAHMUS SIBICHUN, UMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOY; TPAaMOTHOTO PEIIeHHs] NpoOJieM, CBA3aHHBIX C
XUMUEN, TNPOTHO3UPOBAHUSA, aHAIM3a U OLEHKU C MO3ULUN DKOJIOTMYECKOU
0€30MacHOCTH MOCHAEACTBUM OBITOBOM W MPOU3BOACTBEHHOM JI€ATEIbHOCTU
YeJI0BEKa, CBJA3aHHOW C XHWMMYECKUM IIPOM3BOJACTBOM, HCIIOJIb30BAaHUEM U
nepepaboTKOM BEIIECTB;

yriyOJieHne NpecTaBIeHU O HAYyYHBIX METOJax MO3HAaHUs, HEOOXOAUMBIX s
OpUOOpPETEeHUs] YMEHUW OpPUEHTHUPOBATHCS B MHPE BEUIECTB U OOBSICHEHUS
XUMHYECKUX SIBJICHUW, HUMEIOIIMX MECTO B MPUPOAE, B MNPAKTUUECKOU
NEATEIIBHOCTH U IIOBCEIHEBHON KU3HU.

B 1utane peanm3anuu MepBOOYEPEAHBIX BOCIHUTATEIBHBIX W Pa3BUBAIONINX (YHKITHIA
[IEJIOCTHON CUCTEMBI CPEHEro 00IIero 00pa3oBaHus MPU U3YyUYEHUU MpeaMeTa « XUMHU)
Ha yriayOJ€HHOM YpPOBHE OCOOYIO aKTyaJbHOCTh MPHOOPETAIOT TaKue LEeId W 3a/Jauu,

KaK:

BOCIHUTaHUE YOSKIEHHOCTH B TO3HABAEMOCTH SBIICHUN MPHUPOAbI, YBAXKECHUSA K
poLecCy TBOPYECTBA B 00JACTU TEOPETUUECKUX U MPUKIIAIHBIX UCCIEIOBaHUN B
XUMUHM, (HOPMHUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY



YPOBHIO pPa3BUTHUS HAYKU;
® pa3BUTHE MOTUBALUU K OOYYEHHIO U TTO3HAHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 00IIEUEIIOBEUECKUX 1IEHHOCTEH;

® pa3BUTHE I[I03HABATECIBHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX M TBOPUYECKHUX
crocoOHoCcTel oOyyaromuxcs, GopMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIICHUS
K CaMOOOpa30BaHUIO M HENPEPHIBHOMY OOPa30BAHUIO KAK YCJIOBUIO YCIICIIHON
npodeccoHanbHO M OOIIECTBEHHOW  JESATEIbHOCTH,  OTBETCTBEHHOI'O
OTHOUIEHUS K CBOEMY 3/I0POBbIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (opmupoBaHue yMEHUI W HABBIKOB Pa3yMHOTO MPHUPOJONOIL30BAHMS, PA3BUTHE
OKOJOTHYECKON KyJNbTYphl, MPHOOPETEHUE OMbITa OOIIECTBEHHO-TIOIE3HON
3KOJIOTUYECKOU JIESITEIbHOCTH.

OOGm1ee 4nciio 4acoB, MPEAYCMOTPEHHBIX JJIS U3YUYCHHS] XUMHUH HA yTIIyOJICHHOM YPOBHE
cpeaHero ooiero oopasoBanus, coctaBiser 204 gacos: B 10 kinacce — 102 gaca (3 gaca B
Henento), B 11 knacce — 102 vaca (3 yaca B HeZIel0).



COIEPKXAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUH.

[IpeameTr ¥ 3HaYeHWE OPraHUYECKOW XUMUU, MPEJCTaBICHHE O MHOro00pa3uu
OpPraHUYECKUX COCTUHEHUN.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE M BO30YXKAEHHOE COCTOSHUS.
BaneHnTHple BO3MOXHOCTM aToma YIJIEpOJa. XHMHMUYECKas CBs3b B OPraHUYECKHX
coeMHEHUsX. Tumbl THUOPUAM3ALMM aTOMHBIX oOpOuTaneil yriaepoaa. MexaHU3MBbI
oOpa3oBaHMsI KOBAJIEHTHOW CBsI3W (OOMEHHBIH M JIOHOPHO-aKUENTOPHBIN). Twumsl
NEepPEKPhIBAHUS aTOMHBIX OpOuTaneil, 6- u m-cBsizu. OauHapHas, JABOWHAs W TpOMHas
cBa3b. CrocoObl pa3pbiBa CBSI3€l B MOJEKyJIaxX opraHudeckux BemiecTB. [loHsitue o
CBOOOHOM pajsukaie, Hykiaeoduie u anexrpodue.

Teopusi cTpoeHus opraHuueckux coeauHeHuil A.M. byrtiepoBa W COBpEMEHHbIE
NPEACTABICHUSI O CTPYKTypE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOCHHUS OPraHUYECKHUX
coeuHEeHU. MoJIeKyJsipHbIe W CTPYKTypHbIe (Gopmyiibl. CTpPYKTypHBIE (HOPMYJIBI
Pa3JIMYHBIX BUIOB: pa3BEPHYTAs, COKpall€HHas, ckeyneTtHas. M3zomepus. Buaesl nzomepun:
CTPYKTYypHasi, TPOCTPAHCTBEHHAs. DJIEKTPOHHBIE d(DPEKTHI B MOJEKyIaX OPTaHHMYECKHUX
COEIMHEHUM (MHYKTUBHBIN U ME30MEPHBIN 3D (PEKTHI).

[IpeacraBnenne o Kkiaccuukanumu opraHudeckux BemiecTB. [lonarue o
¢ynkunonansHoi rpymnmne. ['omonorusa. ['omonormyeckue psapl. CuctemaTuueckas
HOMeHknaTypa opranndeckux coenuHeHuit (IUPAC) wu  TpuBuManbHble Ha3BaHUSs
OT/ICJIbHBIX MPEJCTABUTEIICH.

OcobenHoctn W kjnaccudukamusi OpraHUYecKux peakiui. OKUCTUTENHHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMU B OPraHUYECKOW XUMUHU.

OKCIepUMEHTaIbHBIE  METOJbl H3YUYEHMsS BEIIECTB U MX IPEBpalCHUN:
O3HaKOMJIEHHE C 00pasllaMHd OPraHMYeCKHX BEIIEeCTB U MaTepHallaMd Ha HUX OCHOBE,
ONBITHl 10 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpPH HAarpeBaHuu (IUIaBJIECHUE,
oOyTJIMBaHHE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJT OPraHMYECKUX BEIIECTB.

YriaeBoaopoasbl.

Ankanel. ['omonorumyeckuil psjn ankaHoB, oOmias ¢opmynina, HOMEHKJIATypa H
M30MEpHUs. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl ajKaHOB, Sp -
ruOpuIU3alvs aTOMHBIX opOuTanei yriepoja, 6-cBsi3b. OU3HUEeCKUe CBOMCTBA aJIKAHOB.

XWMHUYECKHE  CBOMCTBA  QJKAaHOB: pEAKUMM  3aMEIICHUS, HW30MEPU3aALNH,
NETUAPUPOBAHUS, UMKIM3alMM, NHUPOJU3a, KpEeKWHra, ropeHus. IlpencraBienue o
MEXaHU3ME PEaKIU PaJUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyueHUs U IPUMEHEHNE aTKaHOB.

Huknoankanel. O6mias Qopmyna, HoMeHkiarypa W wu3omepus. OcobeHHOCTH
CTPOCHHUSI U XUMHYECKUX CBOMCTB MabIX (I[MKJIONPONAH, HMUKIOOyTaH) U OOBIYHBIX



(LIMKJIOMEHTaH, IMKJIOreKcaH) UUKIoanKaHoB. CrocoObl TMONy4YeHUss W MPUMEHEHHE
LMKJIOAJKAHOB.

Ankensl. ['omoyiormdyeckuii psii ankeHoB, oOmas QopMyna, HOMEHKIATypa.
DIIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AaJKEHOB, SpP’>-THOpHaAN3aIus
aTOMHBIX opOuTaneil yriepona, 6- U m-cBsi3u. CTpyKTypHas U reomerpuyeckas (Luc-
TpaHc-) n3omepus. PU3NUYECKUE CBOMCTBA AJIKEHOB. XMMHUYECKHE CBOMCTBA: pEaKUUU
NPUCOEANHEHNS, 3aMEIICHHUS B O-IIOJIOKEHUE TPU JBOMHOM CBS3U, MOJIUMEpPU3ALUMU U
okucnenus. l[IpaBuno MapkoBHuKOBa. KadecTBeHHBIE peakuuMyu Ha JIBOWHYIO CBA3b.
Crioco0bl MoJTy4eHus U IPUMEHEHHUE aJIKEHOB.

Anxaauensl. Knaccudpukauus ankaaueHoB  (CONpsDKEHHBbIE, HM30JUPOBAHHBIE,
Kymynupoeanuvle). OCOOEHHOCTH BJIEKTPOHHOIO CTPOCHUS M XHMHYECKHX CBOWCTB
CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-nmpucoeaunenue. llonmumepusanus CconpsykEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U IPUMEHEHNE aIKauEHOB.

Anxunbpl. ['omonormyeckuii psan ankuHOB, oOmas QopMyna, HOMEHKIATypa u
U30MEpHsl. ODJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3anus aToMHbIX opoOurtaneid yriaepojga. @Dusznyeckue CBOWCTBA AJKUHOB.
XHWMHUYECKHE CBOWCTBA: PEAKIMU NPUCOCIUHEHUS, AUMEPU3ALMU W TPUMEPHU3ALNH,
OKHCJIeHUs. KHUCIOTHBIE CBOMCTBAa AJKWHOB, WMEIOIIMX KOHIIEBYKD TPOMHYKO CBS3b.
KauecTBeHHble peakiuu Ha TPOWHYIO CBA3b. CHocoObl NOMyYeHUs U NpPHUMEHEHHUE
AJIKUHOB.

Apomarnueckue yrieBoAopobl (apeHsl). ['omosornueckuil psin apeHoB, oOias
(dopMyrna, HOMEHKJIATypa W HM30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJTbI OeH30151a. DU3HUECKHEe CBOMCTBA apeHOB. XMMUYECKHE CBOWCTBA OCH30J1a U €ro
TOMOJIOTOB: PEaKIUU 3aMelIeHHs] B OEH30JbHOM KOJbIE M YIJIEBOJAOPOJHOM pajauKalle,
peaklMy TNPUCOEAUHEHUS, OKHUCJIeHHEe ToMmosioroB Oenszona. [lpexacraBienune 00
OpPUEHTHUPYIOIIEM JACHCTBUU 3aMECTUTENIE B OEH30JIbHOM KOJIbLIE Ha MPUMEPE aTKUIIbHBIX
paauKagoB, KapOOKCHIBHOM, THUJIPOKCHUIBHOW, aMUHO- M HUTPOrPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XMMHMYECKUX CBOMCTB cTupoina. [lomummepusanus crtupona.
CniocoObl OJTy4eHHs ¥ IPUMEHEHHUE apOMaTHUYECKUX YTIIEBOOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTsHBIe Ta3bl. Hedtb um e€ mnpoucxoxaeHue.
Kamennsplii yronb W mnpoaykTel ero mnepepadbotku. CrnocoObl mnepepadoTKu HedTH:
MEPETOHKA, KPEKUHT (TePMHUECKUN, KaTAIUTUIECKuil), puopMuHr, muponus. [IpogyKTs
nepepaboTku He(TU, UX IPUMEHEHHUE B MPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIIEKTPOHHOE CTPOEHHUE IraJOreHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu 3amenieHns
rajJjioreHa Ha ruJpOKCOTPYIITy, HUTPOTPYNIly, IHAHOTPYIIYy, aMUHOTpyIIly. JlelicTBre Ha
raJIOTEHIIPOM3BOAHBIE BOJHOIO M CIMPTOBOrO pacTBopa wWEnoun. Biammonencrsue
JUTaJIOTEHAJIKAHOB € MarHueM W LOuHKOM. [loHsaTHEe O MeTauioOpraHu4ecKux
coenuHeHusIX. Mcnosib3oBaHue TajJoreHNnpoOn3BOJHBIX YIIEBOJAOPOJIOB B OBITY, TEXHUKE U
IIPU CUHTE3€ OPTaHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METO/ABI M3YYEHMS BEIIECTB M UX IPEBPALICHUN: WU3YYCHHE



¢u3MUecKMX CBOMCTB YTJIEBOJAOPOAOB (PacTBOPUMOCTH), KAYECTBEHHBIX peaKIun
yTJE€BOAOPO/IOB PA3IMYHBIX KJaccoB (oOecliBeurBaHUE OpPOMHOM WJIM HMOJHOM BOJIBI,
pacTBOpa MEepMaHraHata Kajius, B3aUMOJICHCTBHE alleTHJIEHA C aMMHUAyHbIM PACcCTBOPOM
okcuza cepedpa(l)), kauecTBeHHOE OOHapy’KEHUE YTIEepoJia U BOAOPOA B OPTaHHMYECKHUX
BELIECTBAX, NOJIyYEHUE ITUICHA U U3YUYEHUE €r0 CBOMCTB, 03HAKOMIICHHE C KOJUIEKLUSAMU
«HedTtp» u «Yroawsy, ¢ oOpa3liaMH IJACTMACC, KAy4yKOB U PE3UHBI, MOJECIMPOBAHUE
MOJIEKYJ YTIEBOAOPOJAOB U TaJIOTEHIIPOU3BOJIHBIX YTIIEBOIOPO/IOB.

Kuciiopoacoaep:kauue oprannyeckue coeJMHeHHsI.

[IpenenvHbie oqHOaTOMHBIE CIUPTHI. CTpoeHHEe MOJEKYI (Ha MpUMEpPEe METAHOJA U
staHona). ['oMmonormyeckuit psa, odmas dopMmyna, H30MEpHUs, HOMEHKIATypa H
knaccupukanusa. Du3nUeckue CBOWCTBA  NPENENbHBIX  OJHOATOMHBIX  CIUPTOB.
Bonopoanbsie cBsi3M MEXAYy MOJIEKYJIAMUA CIHUPTOB. XUMHYECKHE CBOMCTBA: PEAKIUU
3aMEIEHMs], JETUAPATALMH, OKHUCICHHs, B3aMMOJIEUCTBHE C OpPraHUYECKUMHU H
HEOPraHMYeCKUMHM Kuciaotamu. KadecTBeHHass peakuus Ha OJHOATOMHBIE CHUPTHIL.
JleiicTBue H3TaHOJIAa M METaHOJA Ha OpraHu3M 4esoBeka. CHocoObl TONY4YEHUS H
NPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie »dupbl, HOMeHKIaTypa W u3oMepus. OcoOEHHOCTH (PUBUMYECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CIIUPTHI — STHICHTIIUKOJIb U TTULIEpUH. PU3NUYECKUE U XUMUYECKHE
CBOMCTBA: peaklMM 3aMEILICHUS, B3AUMOJICICTBUE C OPTraHUYECKUMHU U HEOPraHUYECKUMU
KUCIIOTaMH, KayeCTBEHHAsl pPeaklus Ha MHOToaTOMHble cnuptThl. [lpeacraBnenue o
MEXaHU3ME PEaKlUHUid HyKICOPUIbHOrO 3amelieHus. [[eficTBUe Ha OpraHu3M 4esOBEKa.
Crioco0bl IOJTy4eHHS M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIMSHUE THAPOKCOTPYIIBI U O€H30JIbHOIO
anpa. dusmdeckue cpoiicTBa ¢eHona. OCOOEHHOCTH XHMHYECKUX CBOWCTB (peHoa.
KauectBennnle peakuumun Ha ¢enos. TokcuuHocTh (eHona. CrnocoObl TONYYEHHUS H
npuMmenenue ¢penona. Genondopmanpaeruanas cmona.

KapOoHunbHble COEOUHEHMS] — albJeTWbl U KETOHBI. JIEKTPOHHOE CTPOCHUE
KapOOHWJILHOM TpyTIibl. ['OMoIorudeckue psiabl albJIerua0B U KETOHOB, 001as Gpopmya,
U30MepHsl 1 HOMEHKIarypa. Ou3nueckue CBOMCTBA albJIETHAOB U KETOHOB. XUMHUYECKUE
CBOMCTBa aJbJIErMIOB U KETOHOB: peakuuu npucoearuHeHus. OKHUCIEHHE allbJIeTUI0B,
KAueCTBEHHbIE peakUuu Ha aipaeruabl. CriocoObl MOIyYeHUs U TPUMEHEHUE AJIbJIETHI0B
Y KETOHOB.

OOHOOCHOBHBIE TIpe/ielibHbIE KapOOHOBBIE KHUCIOTHl. (OCOOEHHOCTH CTpPOEHUS
MOJIEKYJ KapOOHOBBIX KucioT. M3omepus u HoMmeHkjatypa. Ddusnueckue CcBOHCTBa
OJIHOOCHOBHBIX ~IPEAEJIbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBA3M  MEXAY
MOJICKyJJaMHd KapOOHOBBIX KHCIOT. XHWMHUYECKHE CBOWMCTBA: KHCJIOTHBIC CBOMCTBA,
peaxuus dTepuUKalug, peakKui ¢ y4aCTHEM YIJIEBOJAOPOAHOro paaukana. OcoO0eHHOCTH
CBOMCTB MYpaBbUHOW KHUCJIOTHI. [lOHSATHE O MPOU3BOJHBIX KApOOHOBBIX KHUCIOT —
CIOXHBIX dpupax. Muoroobpaszue KapOOHOBbIX KHCJIOT. (OCOOEHHOCTH CBOWMCTB
HEIPEACIbHBIX M apOMaTUYECKUX KApOOHOBBIX KHCIOT, JHUKAapOOHOBBIX KHCIIOT,



TUAPOKCUKApPOOHOBBIX  KHUCIOT. [IpencraButrenu  BbICIIMX —~ KapOOHOBBIX — KUCIOT:
CTeapUHOBAsl, TATbLMUTUHOBAS, OJICMHOBAS, JIUHOIE8As, TUHOIeH08as KUCIOThl. CocoObl
NOJIyYEHHS U IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxusie »¢upbl. ['omomornuyeckuit psg, oOmas Qopmyna, uzoMepus u
HOMEHKJIaTypa. @U3NYECKue U XMMUYECKUE CBOMCTBA: THUAPOJIU3 B KUCIIOW U LICIOYHOU
cpene.

XKupsl. Ctpoenue, puszndyeckue U XUMUUECKHE CBOMCTBA KUPOB: THUAPOJIA3 B KUCIOU
U 1eno4Hoi cpenae. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIIUX OCTATKH HEMPEAEIIbHBIX
AKUPHBIX KUCTOT. JKUpPBbI B IPUPOJIE.

MBITa KaK COJIM BBICIIHX KAPGOHOBBIX KHCIIOT, HX MOJOIIEe JeiCTBHE.

OO6mast xapaktepuctuka yrieBojoB. Krnaccudukamus yriaeBomoB (MOHO-, AW- U
nonucaxapunabl).  MoHocaxapuabsl:  IJI0ko3a,  (GpPyKTO3a,  Trajakrosza, puodo3sa,
nezokcupu6o3a. dusnueckue CBOICTBA M HaxoXJeHue B npupoae. DPOTOCHUHTES.
XVMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKLUU C yYaCTUEM CIIMPTOBBIX U aJbJAETUIHOMN TPy,
COUPTOBOE M MOJIOYHOKUCTOE OpokeHue. I[IpuMmeHeHHe TIIIOKO3bI, €€ 3HAa4YeHHE B
KUZHEAECATEIPHOCTH OpraHu3ma. Jlucaxapuipl: caxapos3a, MajbTO3a M JIAKTO3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOUIME NHCAXapuibl. ['Maponns nucaxapuiios.
Haxoxnenune B mnpupone u npumeHeHue. llommcaxapuupl: Kpaxman, TJIMKOTEH U
nesnoioza. CTpoeHrue MakpoMOJIEKYJl KpaxMmaia, IIIMKOTeHa U 1esuIroio3bl. dusndeckne
CBOMCTBAa Kpaxmaja W UEJUI0I03bl. XHMHYECKHE CBOWCTBA Kpaxmaia: THJIPOJIN3,
KAUEeCTBEHHAsl pEeakius C HOAO0M. XHUMHUYECKHE CBOMCTBA LEJUIKOJIO3bl: THUIPOJIN3,
noysyyeHue 3(pupoB Leioa03bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
aleTaTHBIN MIENK).

OKCHEpUMEHTAIIBHBIE ~ METOABl  M3Y4YEHHUs BEIIECTB M MX  IPEBpalICHUM:
pPacTBOPUMOCTh DPAa3JIMYHBIX CIHUPTOB B BOJAE, B3aWMOJCHCTBUE 3TAHOJIA C HATPUEM,
OKHMCJICHHME OJTWJIOBOTO CHIUPTA B albJETUWJ Ha pPACKaJEHHOM MEIHOM IIPOBOJIOKE,
OKHCJIEHHE JTHJIOBOTO CIHpPTa JAUXPOMATOM Kaius (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), KA4YECTBEHHBIE pEAaKIUMM Ha alpaeruabl (C  THAPOKCHAOM
muammuHcepeopa(l) u runpokcugom memu(Il)), peakums raunepuHa € THIPOKCHUIOM
meau(1l), xumrdeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOThI, B3aUMOEIHCTBUE PacTBOPa
rI0Ko3bl ¢ runpokcuaoMm wmeau(ll), B3aumopeiicTBME Kpaxmana € HOJOM, PEIICHHE
SKCIIEPUMEHTAJBHBIX 3a4a4y 1mo TemMaM «Couptel U ¢eHomb», «KapOoHOBBIE KHCIOTHI.
Crnosxxnblie 23upb».

A30TcoAep:KalMe OPraHnvecKre CoOeINHEeHU .

AMUHBI — OpraHu4eckue TMpOU3BOJHbIE ammuaka. Kriaccudukanuss aMUHOB:
anu(paTUYeCKue M apoMaTHYECKHUE; MEPBHYHBIE, BTOPUYHbIE M TpeTH4Hble. CTpoeHue
MOJIeKyJ, oOmass QopMyna, wu30Mepusi, HOMEHKJIaTypa U (U3WYECKHE CBOWCTBA.
XHUMHUYECKOE CBOMCTBA anu(aTHYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, aJIKUIMPOBAHUE,
B3aUMOJEHCTBUE IEPBUYHBIX AMUHOB € a30THUCTOUN KUCIOTOW. COJIM aJIKUIIaMMOHHUS.

AHWINH — TpPEACTaBUTENIb aAMUHOB apoMarndeckoro psaa. CTpoeHue aHWIMHA.
B3auMHoOe BiMsHHME Tpynn aTOMOB B MOJEKyse aHWIMHA. OCOOEHHOCTH XHUMHYECKUX



CBOMCTB aHwinHAa. KadyecTBeHHble peakuuu Ha aHUIMH. CHocoObl TONYYEHHS U
npuMeHeHue anudaruueckux aMuHoB. [lonydyeHue anuamHa u3 HUTPoOEH30IA.

AmuHokucnoTel. Homenkmatypa u wuszomepus. OTaenabHblE MPEACTABUTENN  O-
AMHHOKHCJIOT: TJIMIWH, alaHuH. Duszndeckue CBOMCTBA AMHHOKHUCIOT. XHUMHUYECKHUE
CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX OPraHUYECKUX COCAMHEHUH, peaxIus
MOJIMKOHJIEHCAllUM, OOpa3oBaHHWE TENTUAHOW CBS3U. buonornueckoe 3HauYeHUE
aMUHOKHUCIO0T. CUHTE3 ¥ THUIPOJIU3 MEeTITH/IOB.

benku kak npupoansie nmoauMepsl. [lepBuuHas, BTopuuHasi ¥ TpETUYHAsI CTPYKTypa
0enkoB. XUMHUYECKHUE CBOMCTBA OCIKOB: TUAPOIN3, EHATYpAINs, KAYECTBEHHBIC PEaKIIUU
Ha OEIKH.

DKCIEpUMEHTAIbHBIE METO/IBI U3YUYEHUS BEIIECTB U X MPEBPALICHUI: PACTBOPEHUE
OeNKOB B BOJE, JCHATypalusi OCJIKOB MPU HArpEeBaHUU, IBETHBIC PEAKIIUU Ha OEJIKH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TeMaM «A30TcoliepXkKalue OpraHu4YecKue
coeMHEHUs» U «Pacno3HaBaHue OpraHuYEeCKUX COCTUHEHUI.

BricokoMouieKyJISIpHbIE COeIMHEHMS.

OCHOBHBIC TOHSITHUSI XUMUHM BBICOKOMOJICKYJISIDHBIX COEIUHEHHU: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpPU3AIIUU, CPEIIHSIST MOJIEKYJsIpHas Macca.
OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJEKYJSPHBIX COCAMHEHUN — MOJUMEpPHU3ALUS U
MOJIMKOHIEHCALIHSI.

[Tomumepubie  marepuanbl.  [lmactMacchl  (NMOJMATUIICH,  MOJIMIPOMHIICH,
MOJIMBUHUWIXJIOPU/I, MOJIUCTUPOI, MOJIMMETUIIMETaKpUIIaT, MOJIMKapOOHATHI,
nonudTUIeHTEpedTanar). Y TUiau3aius u nepepadoTka MniacTuka.

DnacTOMephl: HATYpPaIbHBIA KaydyK, CHHTETHYECKHME Kaydykdu (OyTagueHOBBIMH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUITMKOHBI. Pe3nHa.

Bonokna: HarypanbHble (XJOMNOK, IIEPCTh, IIEIK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHE (KapOH U JIaBCaH).

[Tonumepsl crnenuanbHOr0 Ha3zHaueHHs (TeJIOH, KEBJAp, 3JIEKTPOMPOBOJAIINE
MOJINMEPHI, OMopasiaraeMble MOTUMEPHI).

OKCIIEpUMEHTAIbHBIE  METOJbl HW3YYEHHsS BEIIECTB W MUX IPEBPALICHUN:
O3HAKOMJICHHE C O0Opa3liaMu NPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacC,
Kay4yKOB, pEIICHUE PKCIEPUMEHTAIbHBIX 3a7a4 Mo Teme «Pacmo3HaBaHue miacTtMacc u
BOJIOKOH.

PacuérHble 3anaumn.

Haxoxnenue mMonekyJsipHOM (OpMyIibl OPraHMYECKOro COEIUHEHHUsI MO0 MAacCOBBIM
JIOJISIM AJIEMEHTOB, BXOJAIIUX B €ro COCTaB, HAXOXJCHHE MOJICKYISIpHON (HOopMyIibl
OpraHUYEeCKOro COeAMHEHUs Mo Macce (00bEMY) MPOAYKTOB CrOpaHusi, MO KOJIUYECTBY
BemecTBa (Macce, 00EMY) MPOAYKTOB PEAKITUHU W/WITH UCXOAHBIX BEIIECTB, yCTAHOBIICHUE
CTPYKTYpPHOU (OpPMYJIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB
WIKM CHOCOOOB TMOJY4Y€HHUs, OIpeAesieHHe JOJIM BbIXOJa MPOAYKTa pEakluuu OT
TEOPETUYECKHU BO3MOMKHOTO.

MexnpeaMeTHbIE CBS3H.



Peanuzanys MeXNpeaIMETHBIX CBS3€ld IPU U3Y4YEHMM OpraHudeckod xumuu B 10
KJJacC€ OCYILECTBISETCS 4Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK U TOHSITHH, MPUHATHIX B OTIEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1111e ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SIBJIEHUE, HAY4HbII (akT, runoresa, Teopus,
3aKOH, aHAJIU3, CUHTE3, KJacCu(puKanus, HabI0eHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIIb,
MOJEIINPOBAHUE.

®u3nka: MaTepusi, aToOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, DHEPTETUUECKHAN
YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHOe€ COCTOSHUE BEIIECTBA, (HU3HUECKUE
BEJIMYMHBI, €AUHULBI U3MEPEHUS, CKOPOCTh, SJHEPTUS, Macca.

buonorust:  knerka,  opraHmsM,  JKocucTeMa,  Ouocdepa,  MeTabOJIU3M,
HACJIEJCTBEHHOCTb, aBTOTPO(HBIA W rerepoTpodHBI THUN MNUTaHUA, OpOXKEHHE,
(doTocuHTE3, IBIXaHUE, OCIKH, YTIIEBOABI, )KUPHI, HYKJICHHOBBIEC KUCIOTHI, (DEPMEHTHI.

['eorpacdus: mose3Hble NCKOMAEMbIE, TOIUIHBO.

TexHOnOrMsA: NUIIEBbIE NPOLYKTHI, OCHOBBI PAalMOHAJIBHOIO IUTaHUSA, MOIOIINE
CpelCTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBILIASA N HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMMH.

AtoM. CocraB aTrOMHBIX saep. XUMHUECKUW 3neMmeHT. HM3oromel. CrpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHH H
noaypoBHu. ATomMHble opOutanu. Knaccudukanuss XuMU4ecKux 3JeMeHToB (s-, p-, d-, f-
ayieMeHThl). PacmpeneneHue 537E€KTPOHOB 1O AaTOMHBIM OpOMUTaisIM. JIEKTPOHHbBIE
KOH(UTypallud aTOMOB JJIEMEHTOB IEPBOrO—4ETBEPTOrO TNEPUOJOB B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUH, AIEKTPOHHBIE KOH(UTypaluu VOHOB.
DIIEKTPOOTPULIATENBHOCTb.

Ilepnognueckuit 3akoH n llepmoamdeckas cucrema XMMUYECKMX anemeHToB ..
MenpneneeBa. CBsi3p NEpUOAMYECKOr0 3akoHa M Ilepuonnueckoil CHCTEMBl XMMHYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO
IpyIIaM ¥ NepuoaaMm. JHa4eHHue nepruoandeckoro 3akona J1.1. Menneneena.

XumMuyeckass  CBSI3b. Buabpl XMMHUUYECKOW  CBSI3M: KOBaJCHTHAs, MOHHAs,
MeTainyeckas. MexaHu3Mbl 00pa3oBaHUsl KOBAJECHTHOM CBsI3U: OOMEHHBIA M JTOHOPHO-
AKIENTOPHBIA. DHEPTUs U JJIMHA CBS3U. [10NSpHOCTh, HAIIPABIEHHOCTh U HACHIIIAEMOCTh
KOBaJIEHTHOM cBsi3u. KpatHele cBA3su. Bopopoanas cBs3b. MeEXKMOJIEKYJIIpHbBIE
B3aMMOJECHUCTBUA.

BaJleHTHOCTh U BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSA3b 3JEKTPOHHOU CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHUEM (Ha MPUMEPE COCTMHEHUI SJIEMEHTOB BTOPOTO
epuoa).



[IpencraBienre O KOMIUIEKCHBIX coeluHEHUsAX. (CocTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCO00pa3oBarTesb, JUraHbl. 3HAYEHUE KOMIUIEKCHBIX coequHeHui. [lonstue o
KOOPJAMHAIMOHHOW XUMUHU.

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOIO CTPOEHHUs. THIIBI KPUCTANINYECKUX
PEETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsatue o pucnepcHslx cucremax. McruHHble pactBopsl. IIpeacraBienue o
KOJUIOUAHBIX pacTBopax. CrocoObl BeIpaKeHUs! KOHIEHTPAIMU pacTBOPOB: MaccoBast J0JIs
BEIIECTBA B pAacTBOpPE, MOJIApPHAs KOHIEHTpauusa. HachIIEeHHbIE W HEHACHIICHHBIC
PacTBOpPBI, paCTBOPUMOCTh. Kpucramnorunaparsl.

Knaccudpukanus W HOMEHKJIAaTypa HEOPraHMYECKUX BeEIlecTB. TpuBHaIbHBIE
HAa3BaHUS OTIEJIbHBIX NPEICTABUTEIEH HEOPTaHUUYECKUX BEILECTB.

Knaccudukanusa XuMUYeCcKUX peakluuii B HEOPraHUYECKOW U OPraHuYeCKON XUMHH.
3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHUS M NPEBPALLECHUS DHEPTrUU MpU
XUMHUYECKUX peakiusax. TemnoBbie 3G(HEKTh XUMUYECKUX peakiuid. TepMOoXuMUUYECKHe
YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakinuu, €€ 3aBUCHUMOCTb OT pa3IMYHbIX (PaKTOpPOB.
['omoreHHbIe 1 reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OGpatuMble U HeoOpaTUMble peakiuu. XHUMUYECKoe paBHoBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHA. DakKTOpbl, BIMAIOIIME HA IOJIOKEHHE XHMHYECKOIO
paBHOBECHS: TEMIIEpATypa, JAaBJICHUE W KOHLEHTPAlUWM BELIECTB, Y4YAaCTBYIOLIMX B
peakuuu. [Tpunnun Jle [larense.

Onektponutuyeckass auccounanus. CunbHble U ciaadble 3IeKTpoJauThl. CTeneHb
mucconman. Cpena  BOIHBIX  PacTBOPOB: KHUCJIOTHAs, HEWTpaibHas, IIEJIOYHAS.
Bonopoansiii mokazatens (pH) pactBopa. ['maponus coneii. Peakiiuu monHoro oomMeHa.

OKHUCINTENBHO-BOCCTAHOBUTEINIbHBIE peakiuuu. CteneHb OKHUCIIeHUs. OKHCIHUTEND U
BOCCTAHOBUTEND. [Iponieccsl OKHCIEHUST U BOCCTAHOBJIECHUs. BakHelIne OKHUCIUTENN U
BOCCTAaHOBUTEIH. METO/A 3JIEKTPOHHOTO OanaHca. DJIEKTPOJIU3 PaCTBOPOB M PACIIaBOB
BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl U3YUEHUSI BEIIECTB U UX MPEBPAIICHUN: PA3JIOKEHUE
NEPOKCHJIa BOAOPOJA B IPUCYTCTBUU KAaTaJIM3aTOPa, MOJEIN KPUCTAINYECKUX PEMIETOK,
OPOBEICHUE PEaKIUi HMOHHOrO OOMEHa, OINpPEIEICHHE CpPEllbl PACTBOPOB C MOMOUIBIO
MHANKATOPOB, H3Y4YCHHE BIUSHUS PA3NIUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOH
PEaKIUU U MOJIO)KEHUE XUMUYECKOIO PABHOBECHS.

Heoprannyeckasi Xumusi.

[Tonmoxenue HemeraiioB B llepuoanueckon cucreme XUMUYECKUX diiemMeHToB J1.1.
MenpneneeBa 1 0OCOOEHHOCTH CTPOEHHUS MX aTOMOB. PU3HUECKHE CBOWCTBA HEMETAJIIOB.
AnnoTponusi HEeMETauIoB (Ha pUMepe KUCIopoaa, cephl, hocdopa u yriaeposa).

Bognopoa. [lonydenue, pusnueckue 1 XMMUYECKHUE CBOMCTBA: peakluu ¢ METaulaMU
Y HEMETaJlJIaMU, BOCCTAHOBUTEJIbHBIE CBOUCTBA. | uapuasl. TOIUIMBHBIE 2JIEMEHTHI.

lanorensl. Haxoxnaenwe B TOpUpoAe, CHOCOObI MOMy4YeHUs, (PU3NYECKHE U
XUMHAYECKHE CBoMcTBAa. [‘anoreHoBomoponbl. BaxHenmme  KUCIOPOACOIEpKALIUE



COCIMHEHUsI TalloreHoB. JlabopaTopHble ¥ TPOMBIIUICHHBIE CIIOCOOBI  IMOMYYEHUs
rajioreHoB. [I[puMeHeHne rajioreHoB U X COeIMHEHUM.

Kucnopon, o3o0H. JlaGopatopHble ¥ MOPOMBIIUICHHBIE CHOCOOBI  TOJYYEHUS
Kkuciopoga. Pu3nyeckrue U XMMHYECKUE CBOMCTBA M NMPHUMEHEHHE KHCIOpOAAa M O30HA.
OKcupl U MEPOKCUBI.

Cepa. HaxoxaeHnue B mpupojie, CocoObl MoiayyeHus, GU3NYecKue U XUMUYECKUe
cBorictBa. CepoBojaopoa, cynbbunabl. Oxcun cepri(I1V), okcun cepoi(VI). Cepuucras u
CepHasi KUCJIOTHI U uX coi. OCOOEHHOCTU CBOMCTB CEpHOM KUCHOTHI. [IpuMeHenne cepsl
U €€ COCIMHEHN.

Azot. Haxoxnenue B mpupoje, crnocoObl MONy4YeHUs, (PU3HMUECKHEe U XUMHUYECKUE
cBolcTBa. AMMUAK, HUTpHUAbL. OKCUABI a30Ta. A30THCTas U a30THAsI KUCJIOTHI U UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOWM KHUCJIOTHI. [IprMeHeHHe a30Ta M €ro COEeIMHEHMIA.
A3zoTHBIE y1OOpEHHUSL.

®ochop. Haxoxaenue B nmpupoje, criocoObl MOTyUYeHHs], PU3NIECKUE U XUMUYECKUE
cBoiictBa. @ochuasl u ochun. Oxcuasl Pocdopa, dochopHas kuciaora U €€ CONIH.
[Ipumenenue docdopa u ero coequnenuit. ochopusie yaoopeHus.

VYrnepoa, HaxoXJaeHUE B MpUpoje. AIIOTporHble Moauduxkanuu. OU3ndeckue u
XUMUYECKHE CBOMCTBA TMPOCTBIX BEHIECTB, OOpa3oBaHHbIX yriepoaoM. Okcua
yrinepoaa(ll), okcun yrnepoma(IV), yronbHas kuciota U e€ coiau. AKTHBUPOBAHHBIN
yroib, ajncopOuusa. Dynnepensl, TrpadeH, yriaepojaHbie HaHOTPYOku. Ilpumenenue
IPOCTHIX BEIIECTB, 00PAa30BAHHBIX YTJIEPOAOM, U €r0 COEAUHEHUI.

Kpemunii. HaxoxxneHue B mpupone, cnocoObl MNOJdydYeHUs, (usndeckue u
xumuueckue cBoiictBa. Oxcup kpemHusi(IV), kpeMHHEBas KHUCIOTa, CHUJIMKATBHIL.
IIpumeHeHne KpeMHHUs U ero coequHeHui. CTeKI10, ero nojy4eHne, BUJIbI CTEKIIA.

[Tonoxxenne w™eramoB B llepuonnueckoil cucTeMe XHUMUYECKUX SJIEMEHTOB.
OcoOeHHOCTH CTPOEHUS AIEKTPOHHBIX 000J0UYE€K aTOMOB MeTaiioB. OO0uue pusznueckue
cBoiicTBa MeTasuioB. [IpumeneHne MeTamioB B ObITY U TexHHKE. CIIJIaBbl METAJLIOB.

DNeKTPOXUMHUECKUN Psii HampsbkeHUd MeTayioB. OOmue crnocoObl MOTy4YeHUs
METAJJIOB: THUAPOMETALTYPIUsl, MUPOMETALTYPrus, 3JieKTpoMmeTamuyprus. llonstue o
KOppo3un MeTaioB. CrocoObl 3alUTHl OT KOPPO3UHU.

O6mast  xapakrepuctuka MetamwioB [A-rpynnsl  Ileproguyeckoil  cuctemsl
XUMUYECKUX 3JIEMEHTOB. HaTpuil u kanuii: mosrydeHue, (PU3NYecKHe M XUMHUYECKHE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mass  xapakrtepuctuka wmetamwioB [IA-rpynner  Ilepuoaudeckoit  CUCTEMBI
XUMHUYECKUX AJIEeMEHTOB. Maruuii u KajibLMii: mojiydeHue, GU3N4ecKue U XUMUYECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COeTUHEHHI. JKECTKOCTH BOJIBI U CLIOCOOBI
€€ yCTpaHEHUs.

AnroMuHUI: TOMy4yeHue, (QU3MYECKMe M XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
IPOCTOTO BEIECTBA U €ro coequHeHUuH. AMdoTepHbIe CBOWCTBA OKCHAA U THUAPOKCHIA
ANIOMUHUSA, TUAPOKCOKOMILJIEKCHI AITFOMUHUS.

OO6mas xapakTepucTuka MeTauioB No6ouHbix noarpyi (b-rpynm) [lepuoanueckoit



CHUCTEMbI XUMHUYECKHUX IJIEMEHTOB.

duznyeckue M XUMHYECKHE CBOMCTBA XpomMa W ero coeauHeHuid. OKCUIbl U
ruapokcuasl - xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u aAUXpoOMaThl, HX
OKHCIIUTENbHbIC CBOMCTBA. [lonyueHne u npuMeHeHue xpoma.

dus3nuecKkne U XMMUYECKHE CBOMCTBA MapraHia W €ro coeauHeHul. Baxueumue
coequnenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). Ilepmanranar
KaJIusl, €r0 OKUCIUTEIbHbIE CBOMCTRA.

dusznyeckue M XUMHUYECKHE CBOMCTBAa XKejae3a W ero coeauHeHuu. OKCHUIBI,
ruapokcuansl U conu xeneza(ll) u xeneza(Ill). [Tonyyenue U npuMeHEHHE Keje3a U €ro
CILJIABOB.

dusnyeckue U XUMHUYECKHE CBOMCTBA Meau U e€ coeauHeHuu. llomydenue u
MPUMEHEHHUE MEJU U €€ COeTUHEHUM.

[uuk: momydenue, Gpu3nMueckue U XUMHUYECKHE CBOWCTBA. AM(pOTEpHBIE CBOWCTBA
OKCHJIa ¥ TUJPOKCUJA IIMHKA, THAPOKCOKOMIUIEKCHl IIMHKa. [IpruMeHeHue IUHKa U ero
COE€IMHEHUM.

DKCIEepUMEHTAIbHBIE METOJbl M3YUYCHHS BEIIECTB M HMX MPEBPAIICHUN: WU3YUCHUE
00pa3IoB HEMETAJIOB, TOpeHue cephl, hocdopa, kene3a, MarHusi B KUCIOPOJIe, U3yUEHUE
KOJUIEKIIMU «MeTauibl U CIUIaBbl», B3aUMOJCHCTBHE IIEIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJJIOB C BOJIOM (BO3MOXXHO HCIOJIb30BAHUE BHUACOMATEPUAIOB), B3aUMOJICUCTBUE
OMHKAa M JKeJe3a C pacTBOpPAMHU KHUCIOT U UIEJOYEH, KauyeCTBEHHBIE peakUuu Ha
HEOPraHUYECKUE aHWOHBI, KaTHOH BOJOpPOJa W KATHOHBI METAJUIOB, B3aUMOJICUCTBHUE
TUAPOKCUIIOB aIOMUHUS M IIMHKA C pacTBOpaMH KHCJIOT M IIEJIoYeH, pelieHue
AKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «lamorensd», «Cepa U €€ COeNUHEHUs», «A30T U
dochop m ux coeauHeHUs», «MeTamibl TIaBHBIX NOATPYIID», «MeTamibl MOOOYHBIX
NOATPYIID.

XUMHUS U )KU3Hb.

Ponp xumum B oOecriedeHMM YCTOWYMBOIO pa3BUTUA 4esoBedyecTBa. [loHsATHe o
HAay4YHBIX METOJIaX IIO3HAHUS W METOJOJOTHM HAay4yHOro wuccieiaoBaHusd. HayuHble
OPUHIUIBI  OpraHU3allMi  XUMHUYECKOTO MPOU3BOJICTBA. [IpOMBINIEHHBIE CTHOCOOBI
MOJTyYeHHUs BaKHEUIIINX BEIIECTB (Ha IpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIIOTHI,
MeTaHosa). [IpoMbliiyieHHbIe CIOCOOBI MOMYYEHHS METAUIOB M CIUIaBOB. XHUMHUYECKOE
3arps3HEHHUE OKpY:Kalolllel cpeAbl W ero moclenctBus. Poib xumMum B obOecriedeHUU
SHEPreTHYECKON 0€30MacCHOCTH.

XuMus U 3I0pOBbE 4UelioBeKa. JlekapcTBeHHbIE cpeacTBa. [IpaBuia nMcnoab30BaHUs
JIEKapCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUU MEIUIIMHBI.

XuMuUsl THIIA: OCHOBHBIE KOMIOHEHTHI, MNHIIEBbIe J00aBku. Ponb Xumuu B
o0ecrnevyeHny MUIIeBON O€30MacCHOCTH.

Kocmernueckue u napdromepusie cpenctba. beiroBast xumusi. [IpaBuna 6e3omacHoro
UCIIOJIb30BaHUS IPenapaToB ObITOBOM XMMHH B IIOBCETHEBHOM JKU3HMU.

XUMUS B CTPOUTENIBCTBE: BAKHEUIIINE CTPOUTENIbHBIC MaTepHUalibl (IIEMEHT, OETOH).

XuUMUS B CEIIbCKOM X03siicTBe. OpraHnvecKre U MUHEpaIbHbIE YI00pEHUSI.



CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTE€pUalibl, KpacKH, CTEKJIO, KepamuKa.
Marepuansl ajis 31eKTpoHuKH. HaHOTeXHOIOT N .

PacuérHble 3anayu.

Pacuétei: maccel BemecTBa WM 00BEMA Ta30B MO HM3BECTHOMY KOJIHMYECTBY
BEIECTBA, Macce WIM O00bEMY OJHOTO W3 YYACTBYIOUIUX B PEaKIIMU BEIIECTB, MacChl
(00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB HUMEET
npuMecH, macchl (00BEMa, KOJIMYECTBA BEIIECTBA) IMPOAYKTa PEAKIMH, €CIU OJHO W3
BENIIECTB JAHO B BHUJIE PAcTBOpPAa C OINPEACIEHHOM MacCOBOM JIOJE€d PAaCTBOPEHHOTO
BEIIIECTBA, MACCOBOWM JOJIM M MOJISIPHOM KOHIIEHTPAllMM BEIIECTBA B PAaCTBOPE, MIOJU
BBIXOJa ITPOAYKTA PEAKLIMU OT TEOPETUYECKN BO3MOKHOTIO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBS3€M MpPU HM3y4YeHHH OOIIEed M HEOPraHUYeCcKOou
xuMun B 11 knacce OCyIECTBIISIETCS Yepe3 HUCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TOHSTHUM, TaK U IMOHATUH, NPUHATBIX B OTHAEJIBHBIX IPEIMETAX €CTECTBEHHO-
HAay4YHOT'O IIUKJIA.

OO01ue ecTecTBEeHHO-HAYYHBIC MIOHSITHS: SBJICHUE, HAYYHBIN (paKT, TUIOTE3a, TEOPHUs,
3aKOH, aHajdu3, CHUHTE3, KiaccUuUKalus, MEPUOJUYHOCTh, HAOIIOJIEHUE, H3MEpPEHUE,
3KCIIEPUMEHT, MOJIEJIb, MOJICIIUPOBAHHE.

®dusuka: mMaTrepusi, MUKPOMHP, MAKPOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJId, SHEPreTUYECKUN YypOBEHb, BEILIECTBO, TEIIO,
00bEM, arperaTHoe COCTOSIHME BEILECTBA, WJEaIbHBIA Tra3, (U3UYECKHE BEJIUYHHBI,
€IMHUIBI U3BMEPEHHUS, CKOPOCTh, YJHEPTUS, MacCa.

buomorus: kierka, opraHum3M, 3KOCHUcTeMa, Ouocdepa, MeraboaU3M, MaKpo- H
MUKPORJIEMEHTHI, OCIIKH, KUPBI, YTIIEBOIbI, HYKJIEHHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILLIECTB ¥ IOTOK YHEPTHH B DKOCUCTEMAX.

I'eorpadusi: mMuHepasibl, TOpHBIE TMOPOABI, TMOJE3HBIE HCKOMAeMble, TOIUIMBO,
pecypchl.

TexHonorusi: XMMHUYECKass MNPOMBIIUIEHHOCTb, METALUIYPIrUs, CTPOUTEIbHBIE
Marepualnbl, CEJIbCKOXO3SMCTBEHHOE IMPOU3BOJACTBO, IHILIEBAas MNPOMBIIUIEHHOCTD,
dbapMalieBTHYECKasT TMPOMBIIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX IpEenapaTos,
MPOU3BOACTBO  KOHCTPYKLUHMOHHBIX MaTEpUANIOB, DJJIEKTPOHHAS  MPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIIBTATBI OCBOEHMA ITPOI'PAMMEI 110 XUMHUHN HA
YIUIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHMA

JINYHOCTHBIE PE3YJIBTATDI

B cooTBeTcTBUU C CHCTEMHO-AECSATEILHOCTHBIM MOJAX0JA0M B CTPYKTYPE JIMYHOCTHBIX
pE3yIbTAaTOB OCBOCHHUS MpeaMeTa «XUMHUs» Ha YpOBHE CpPEeIHEro oOIiero oopa3oBaHUs
BBIJICJICHBI  CJICAYIOIIME COCTaBISAIONIME: OCO3HAaHUE OOYyYalolUMMHUCA POCCUNUCKOU
IPKIAHCKOW HUIAECHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOONPEACIICHUIO;, HAJIMYUE MOTHUBAIlMU K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcsi pyKOBOJACTBOBATHCS MPHUHATHIMH B OOIIECTBE MpaBUIaAMH M HOPMaMu
MOBEACHUS; HAIMYUE MPABOCO3HAHUS, IKOJOTHUYECKON KYJIBTYpPbhI; CIIOCOOHOCTh CTaBUTH
[EJIU U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIugyHOCTHBIE  pe3yibTaThl  OCBOEHUSA  MmpeaMeTra  «XUMHUS»  OTPaxarT
c(OPMHUPOBAHHOCTh  OMbBITA  TIO3HABATEIBLHOM W  TMPAKTUYECKOW  JACATEIHHOCTU
oOy4Jaronuxcst B MpoIecce peann3aiiui 00pa3oBaTeIbHON eI TeITbHOCTH.

JIndHOCTHBIE ~ pe3yJbTaThl ~ OCBOEHHUS  MpeaMeTra  «XHUMHUS»  OTPaKaroT
chOpPMUPOBAHHOCTh  OMbITa  [MO3HABATEIIBHOM W  NPAKTUYECKOM  JACSATEIbHOCTH
oOyyarommxcsi B Mpolecce pean3anuu 00pa3oBaTEeIbHON NIEITEIHBHOCTH, B TOM YHCIIE B
YacTHu:

1) rpaxaaHCKOro BOCIUTAHUSA:

OCO3HaHUsl OOYyYarOUIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TpaB M OO0sS3aHHOCTEH,
YBaKCHHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABIICHHS O COLUAJIBHBIX HOpMAaXxX M MpaBUiiaX MEKJIUYHOCTHBIX OTHOLIEHUU B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPH CO3JAaHUM Yy4eOHBIX
MPOCKTOB, PEIICHUU YYEOHBIX W TO3HABATENBHBIX 3aJ1ay, BBIMOJHEHUU XUMHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHHUS], JIOTUKY U apryMEHTHI
JPYTUX MPU aHAIU3E PA3THYHBIX BUIOB YUYEOHOH JACSATEIBHOCTH;

2) NATPUOTUYECKOT0 BOCIIUTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMUH;

YBaXEHUS K TIPOIIECCY TBOPUECTBA B 00JACTH TEOPUHU U MPAKTUUECKOTO MPUIIOKCHHUS
XMMUH, OCO3HAHUS TOTO, YTO JaHHBIE HAYKU €CTh Pe3yJbTaT JIUTEIbHBIX HAOIIOACHUM,
KPOMOTIUBBIX SKCIEPUMEHTAJIbHBIX TIOMCKOB, TOCTOSIHHOTO TPYAa YYEHBIX U MPAKTHUKOB;

MHTEpeca W TO3HABATEIbHBIX MOTHBOB B TOJYYEHHU W TOCJICAYIOIIEM aHaIu3e
“H(pOpMAIU O EPEIOBBIX JOCTHKEHUSX COBPEMEHHOM OT€UECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUM, CBS3aHHBIE C XWMHYECKUMH SIBIICHUSIMU, U



IPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJICHHWE M MOCTYNKH CBOMX TOBAapHUIICH C MO3MLUN
HPaBCTBEHHBIX M IPABOBBIX HOPM M C YYETOM OCO3HAHUSA MTOCIEICTBUI MOCTYIIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

NOHUMAaHUS [IEHHOCTEW 3/I0pOBOr0 M 0€30MacHOro odpasa *KU3HH, HEOOXOJAUMOCTU
OTBETCTBEHHOT'O OTHOUIEHUS! K COOCTBEHHOMY (PHU3NYECKOMY M IICUXUYECKOMY 370POBBIO;

coOnofieHUss MpaBwi  0e30MacHOTO  OOpallleHusi C  BellecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYIOBOU JESATEIBHOCTH;

NOHMMaHUsl LEHHOCTU NPaBUJ MHAWBHUIYAIbHOTO M KOJUIEKTMBHOIO 0O€30MacHOro
NOBEJICHUS B CUTyallUAX, YTPOKAIOMINX 3J0POBBIO U )KU3HH JIIOACH;

OCO3HAHMUS TMOCIEACTBUM M HENPUATUS BPEAHBIX MpUBbIYEK (ymoTpeOiaeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATUBHOW KOMIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKON JESTEIHHOCTH,
OOLIECTBEHHO TOJIE3HOW, TBOPUECKON U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HAa AKTUBHOE YYacTHE B PELICHWU MPAKTUUYECKUX 3a]ad COLMAIbHOU
HaIpPaBJIICHHOCTH (B paMKaX CBOEr0 KJlacca, MIKOJIbI);

UHTEepeca K MPAKTUYECKOMY M3Y4YEHHIO Ipo¢eccuil pa3inyHOro poja, B TOM YHCIE
Ha OCHOBE IIPUMEHEHUS MIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPYyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBHIyalbHOW TPAECKTOpUU OOpa30BaHUA,
Oynymeil mpodeccuu W pealn3allid COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U OTPEOHOCTEH 00111eCTBA;

6) 3K0JI0rH4ecKOro BOCIIMTAHUSA:

AKOJIOTMYECKH LEIecCOO0pa3sHOro OTHOIIEHHMS K MPUPOAE KaK HCTOYHHUKY
CYyILIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHMMaHUsl TJ00albHOrO  XapakTepa S3KOJOTHYECKHMX MpoOjeM,  BIUSHUS
AKOHOMMYECKHUX MTPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLIMAIBHOMN CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHXKEHMM XUMHUU ISl pelIeHUus
BOIIPOCOB PAILIMOHAILHOTO MTPUPOONOIb30BAHHS;

AKTUBHOI'O HEINPUATHS JEUCTBUM, NPHUHOCIIIMX BpEN OKPYXKAIOIIEH NPUPOAHOU
cpelne, YMEHHS HPOTHO3UPOBATH HEOJAronpUATHBIE HKOJOTUYECKUE IOCIIEICTBUS
NpEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HAJIM4YUs Pa3BUTOrO SKOJOTUYECKOI'O MBIIUIEHHUS, SKOJIOTHYECKON KYJIbTYpPbl, ONbITA
NEeATENbHOCTH HKOJOTMYECKON HANpPaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
NO3HaBaTENbHOM, KOMMYHHUKAaTUBHON U COIMAIBHOM NMpaKTUKE, CIOCOOHOCTH M YMEHUS
aKTUBHO NMPOTUBOCTOSITH UJICOJIOTUU XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OLIECTBEHHON NTPAKTUKH;



NOHUMAaHUs Crelu(UKN XUMHUU KaK HayKH, OCO3HaHMs e€ poiu B (GOPMHUPOBAHUU
pPaIMOHAIBHOTO HAYYHOTO MBIILUICHUS, CO3JaHUH IIEJIOCTHOTO TIPEJICTaBICHUS 00
OKpYKaloIeM MHpE KaK O CAWHCTBE NPHPOABI W YEIOBEKAa, B IMO3HAHWM TPUPOTHBIX
3aKOHOMEPHOCTEH M pelieHur TPOo0IeM COXPAaHEHHS TIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJIi COBPEMEHHOW ITUBUIIU3AINH: B €€
TYMAHUCTHYECKOW HAIpaBJICHHOCTH W Ba)XXHOM pOJIM B CO3JaHUM HOBOM 0a3bl
MaTepPHAIBHONW KYJIbTYpPhl, B PEHICHUH TJI00aJbHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS
YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM, MTUIIEBON U AKOJIOTHIECKON 0€30MacHOCTH, B
Pa3BUTHH MEIUIIMHBI, OOECMEYEHUU YCIOBHMA YCIENIHOTO TPyJa H JKOJOTHYECCKU
KOM(OPTHOM KHU3HU KaKJIOTO YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TpaMOTHOCTU: TMOHHMMAHMSI CYLIHOCTH METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CHIOCOOHOCTH MCIIOIh30BATh MOTy4aeMbIe 3HAHUS
JUTSL aHajau3a M OOBSICHEHUS SIBJICHUN OKPYXKAIOIMIETO MHpPAa M MPOUCXOMSININX B HEM
U3MEHEHHM, YMEHUS JieJaTh 00OOCHOBAHHBIE 3aKIIOUEHHUS HAa OCHOBE HAYyYHBIX (DAKTOB U
UMEIOIIUXCS JAaHHBIX C IIEJIbI0 TIOYYEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUS I PCIICHUS
po0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

WHTEpeca K TO3HAHUIO, UCCIIE0BATEIIbCKON IeATeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUW IO XHUMHUH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM TpyAa B Pa3IUYHBIX cdepax MnpodhecCHoHATbHON
NESTEHHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHUS NPOrpaMMbl MO XHMHHM Ha YpOBHE
CpenHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE s (dbopMupoBaHus MUPOBO33pEHUS oOyyaromuxcs
MEXAUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIleHay4YHble TOHSTHS, OTpa)Karollue
LEJIOCTHOCTh HAYYHOU KapTUHBI MUpPA U CIIEHU(PHUKY METOJI0B MO3HAHUS, UCIIOJIb3yEMBIX B
€CTECTBEHHbIX HayKaxX (Marepusi, BELIECTBO, 3HEpPrus, SBIEHUE, IPOLECC, CHUCTEMA,
Hay4yHbIA (DaKT, MPHUHILMIL, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIEIOBaHUE,
HaOJII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCalbHble ydeOHble JeWCTBHUS  (MO3HABaTENbHbIE, KOMMYHHUKATHBHBIE,
peryisTuBHbIE), oOecreunBaromue (HopMUpoOBaHHE (YHKUIUOHAIBHOM T'PAMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yYaroInXCs;

CHOCOOHOCTh OOYyYalOLUXCS HCIOJIb30BATh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHHUBEpCAJIbHbIC yuyeOHbIEC JIEHCTBUS B IO3HABATENIbHON U
COLMAJIbHOM TPAKTUKE.

MeTtanpeamMeTHbIe pe3yNbTaThl OTPAXKAIOT OBJIAJICHWE YHHUBEPCAIbHBIMH y4eOHBIMU



IMO3HABATCIbHBIMHA, KOMMYHUKATHBHBIMHA U PCTYJIITHBHBIMHA ﬂCﬁCTBHHMH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOATEILHO (POPMYIMPOBATH M aKTYaJM3UPOBATh IPOOIEMyY, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONpeNeNsATh eI ACSITENbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JOCTHXKEHUS,
COOTHOCHUTBH PE3yJIbTaThl IEITEILHOCTH C MOCTABJICHHBIMU LIEIISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS: BBIICIATh
XapakTepHbIE TPU3HAKKA TMOHATHM M YCTAaHABJIMBATh KX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHSATHUSA JJIsl OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBJICHU;

BbIOMpATh OCHOBAHUS W KPUTEPUHU I KJIACCU(PUKALMKU BEIIECTB M XUMHUYECKHX
pEeaKLHnii;

YCTaHABJIMBATh MPUYNHHO-CIICJCTBEHHBIEC CBSI3U MEXKY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXICHUSI (MHIYKTHUBHBIE, JAEAYKTUBHbBIC, MO aHAJIIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTM U MPOTHUBOPEUMS B  PAcCMATPUBAEMBIX  SIBICHHSX,
dbopMyIIUPOBATh BHIBOABI U 3aKJIIOUCHUS;

OPUMEHSITh B TMPOIECCE IO3HAHUS MCIOJIb3yeMble B XHUMHHM CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIH, NMPEOOPA30BHIBATH MOJICTIbHbBIC MPEACTABICHUS — XUMUUYECKUN 3HAK
(cuMBOJI) SJEeMEHTa, XUMUYeckass (opmysia, ypaBHEHHE XWMHUUYECKOW PEaKIUu — MpHU
pelIeHNN Y4YeOHBIX TO3HABAaTEIbHBIX W MPAKTUYECKUX 3a]ad, NMPUMEHATh Ha3BaHHBIE
MOJICJIbHBIC TPEJCTABJICHUSI IS BBIABICHUS XapaKTEPHBIX IMPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe McCIeA0BaTEILCKHE AeiiCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'O MO3HAHUS BEUIECTB U XUMHYECKUX PEAKIIUIA;

dopMynMpoBaTh LEAM U 3aJa4d HCCIEIOBaHUS, MCIOJIb30BATh IMOCTABJICHHBIE U
CaMOCTOSITENIbHO C(POPMYTUPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI U1 (DOPMHUPOBAHMSI TUIOTE3bI IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKICHHUI;

BJIAJIETh HABBIKAMHM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M MPOBEICHUS YUSHUUYECKHUX
AKCIIEPUMEHTOB, COBEPILICHCTBOBATh yMEHHUsA HaOMoAaTh 3a XOJOM Ipollecca,
CaMOCTOATENIbHO MTPOTHO3UPOBATh €T0 PE3yJIbTaT, POPMYIHPOBATH OOOOIEHUS U BHIBOABI
OTHOCUTEJIBHO JTIOCTOBEPHOCTH PE3YJbTATOB HMCCIEAOBAHUSA, COCTABIAThH OOOCHOBAHHBIN
OTU&T O MPOJIeTIaHHOM padoTe;

npuoOpeTaTh OMBIT YUEHUYECKOW HCCIIEIOBATEIBCKON M MPOCKTHOW JEesATEIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbBHOMY TMOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PAa3IMYHBIX METOJIOB MTO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATHCSA B PA3IMYHBIX HCTOYHMKAX HHGOpMAIMK (HAYyYHO-TIOMYJIpHas
AUTEepaTypa XUMHUYECKOIO COJEpkKaHUs, CIpaBOYHBbIE MocoOus, pecypchl HMHTepHeTa),
aHaJIU3UpoBaTh MHGOPMAIIUIO PA3IMYHBIX BUIOB U (OpM MIpeacTaBICHUS, KPUTHUECKU



OLIEHUBATH €€ T0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(bopMyIMpOBaTh 3aMPOChl U MPUMEHSITH Pa3IMYHbIE METOJbI MPHU MOUCKE U OTOOpE
uH(popMaIu, He0OX0JUMMOM JIs1 BBIIIOJIHEHUSI YUEOHBIX 3a7]a4 ONPEIEIEHHOTO TUIA;

npuoOperaTh  OMNBIT  HCIONb30BaHHS  HMHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHMAJbHYIO (OpPMYy IMpencTaBiIeHUs HHGPOpMaLUU
(cxeMbl, rpaduKH, TUarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KayeCTBE CPEACTBAa MHpU pabOTe € XUMHUYECKOU
uHpopMaIueil: MPUMEHATh MEXIIpeIMeTHbIe ((pU3nYecKue U MaTeMaTHYeCKHUe) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMmyHnkaTHBHBIE YHHBeEpPCAJbHbIE YYeOHbIe 1eiCTBHUA:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKAa€MOM TEMBI B XOJI€ AUAJIOTA U/ WU
JMCKYCCHH, BBICKA3bIBATh UJIeH, POPMYTUPOBATH CBOU MPETIOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

BBICTyIIaThb € TNPE3CHTALMEN  PpE3yJIbTATOB  IO3HABATENBHOM  JIEATEIBHOCTH,
[IOJyYCHHBIX CaMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa, MPaKTUYeCKOW paboThl MO HCCIEIOBAHUIO CBONCTB
U3y4aeMbIX BEILIECTB, pealu3aluu y4eOHOro MNpoeKkTa, U (POpMyIUMpOBaTH BBIBOJBI IO
pe3ysbTaraM IIPOBEAEHHBIX MCCIENOBAHUM IIyTEM COIVIACOBAHMUA IIO3UMLMH B XOJI€
o0Cy>KJIeHHUsI 1 OOMEHAa MHEHUSIMU.

PerJIHTI/IBH])Ie YHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHﬂ:

CaMOCTOATENIbHO ~ IUIAaHUPOBATh M OCYLIECTBJIATH  CBOKO  IO3HABATEJIbHYIO
JesITeNIbHOCTb, ONpPEeIsisl €€ LeNU U 3aJa4l, KOHTPOJIUPOBATh U IO MEPE HEOOXOAMMOCTH
KOPPEKTUPOBATh MPEIaraéMplii aJIrOpUTM JIEHCTBUN IpU BBIIOJIHEHUU YYEOHBIX U
UCCIIeIOBATENbCKUX 3a]1ad, BHIOMpaTh Haumbosiee 3P(EKTUBHBIN COCOO MX PEIICHUS C
Y4ETOM IMOIYUYEHUSI HOBBIX 3HAHUM O BEIIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JIEATEITHPHOCTH HAa OCHOBE CaMOAaHAIN3a U CAMOOIICHKH.
IHNPEIMETHBIE PE3YJIBTATDBI
[IpeameTHBIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI 1T0 XUMHUH Ha yTiyOa€HHOM ypOBHE
Ha YPOBHE CpEIHEro o0Imero oOpa3oBaHUs BKIIOYAIOT crerududecKkue sl y4eOHOTo
npeaMeTa «XUMHS» HaydHbIe 3HAHUS, YMEHHS W CIIOCOOBI JCWCTBHIA TIO OCBOEHHUIO,
WHTEPIPETANNA U TIPEOOPa30BaHUIO 3HAHHM, BUJIBI JIEATCILHOCTH 10 TIOJYYCHHIO HOBOTO



3HaHUA U IIPUMCHCHUIO 3HAHUU B Pa3JINYHBIX yqe6HLIX CUTyaluAaAX, a TaKKC B PpCaJIbHBIX
JKN3HCHHBIX CUTyalUAX, CBA3AHHBIX C xumuen. B InmporpaMme 1Mo XuMHHU HIPECAMCETHBIC
PE3YIbTAThI IPCACTABIICHBI I10 I'OAaM U3YYCHUA.

10 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca « OpraHudecKas XuMHUsD) OTPa)KaroT:

c(hOpMHUPOBAHHOCThH MPEJCTABICHUN: O MECTE M 3HAYEHUM OPraHUYECKON XUMHUU B
CHUCTEME €CTECTBEHHBIX HayK W €€ pojau B 00ECHeYeHUH YCTOWYMBOTO pPa3BUTHS
YeJIOBEYECTBA B PEIICHUU TMPOOJEeM HSKOJIOTMYECKOW, HSHEPreTUYEeCKOM | MHUIIEBOU
0€30MacHOCTH, B pa3BUTHUN MEJIUIIMHBI, CO3aHIUH HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHUKOB
SHEPruu, B OOECNEYCHUH paAlMOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMUPOBAHUH
MHUPOBO33pEHUSI U OOIEH KyJIbTypbl YEJIOBEKa, a TaKXKe SKOJOTMYECKU OOOCHOBAHHOIO
OTHOUIIEHHUS K CBOEMY 370POBBIO U IIPUPOJHOM CPEIE;

BJIAJICHUE CUCTEMOM XMMHWYECKUX 3HAHHM, KOTOPAsl BKIIOYAET: OCHOBOIIOJIATAIOIINE
MOHSTHUS — XUMUYECKUMA DJIEMEHT, aTOM, PO U AJIEKTPOHHAs 000Jiouka aTtoma, s-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE U BO30YXIEHHOE COCTOSIHUA aToMa, TUOpUAM3AIUs
aTOMHBIX OpOWTasel, MOH, MOJIEKYJia, BAJICHTHOCTh, JIEKTPOOTPHUIIATEIILHOCTh, CTETICHb
OKHUCJICHUS, XUMUYECKasi CBsI3b, MOJIb, MOJISIpHAsE Macca, MOJISIpHbIA O0OBEM, YTIIEPOIHBIN
ckeneT, (QYHKIMOHANBbHAS TpyMMa, pajukai, CTPYKTypHbIe (OpMyibl (pa3BEPHYTHIE,
COKpallI€HHbIE,  CKEJIETHBhIC), H30MEpUs  CTPYKTypHass W  NPOCTPAHCTBEHHAas
(reomeTpuueckasi, ONTHUYECKasl), HW30MEphbl, T'OMOJOTUYECKUH  PSAJ, TOMOJIOTH,
YIJIEBOJAOPOIbI, KHUCIOPOJA- U a30TCOAEPKAIIME OPraHUYECKUE COEAUHEHUSI, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS; TEOPUHU, 3aKOHBI
(nepuonuueckuit 3axoH . 1. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKUX BEIIECTB A.
M. ByTiepoBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAaHEHUS U MpPEBpallCHUs
SHEPIrUU MPU XUMUYECKHUX PEAKIMSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XHUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE T[OHMMAHUSA MPUYUHHOCTH U
CHCTEMHOCTH XUMHYECKUX SIBJICHUW;, MPEIACTABICHUS O MEXAHU3MaxXx XHUMHUYECKUX
peaKkunii, TEPMOJIUHAMHUYECKHMX M KHHETHYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHUSA, O
B3aMMHOM BJIUSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJaX (MHIYKTUBHBIA U ME30MEPHBIN
a¢ddekrtrl, opuentantsl | u Il pona); gakrTosoruueckue CBEICHUS O CBOWCTBAX, COCTaBe,
MOJIy4YE€HUU U 0€30MacCHOM HMCIOJIb30BAHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKa, OOIIMX HAyYHbIX MNPUHIUNAX XUMHYECKOIO
IPOM3BOJICTBA (HA MIPUMEpPE MPOU3BOJICTBA METAHOA, TepepaboOTKH HEPTH);

c(OPMUPOBAHHOCTh yYMEHHUH: BBISBIATH XapaKTEpHbIE MPHU3HAKK  MOHATHH,
yYCTaHABIMBaTh WX B3aWMMOCBS3b, MCIIOIB30BAaTh COOTBETCTBYIOIIME TOHATUS TIPU
ONMCAHUU COCTABA, CTPOCHUS U CBOMCTB OPTaHUYECKUX COEAUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMHUYECKYK) CHMBOJIMKY JUISl COCTABJICHHS MOJIEKYJISIPHBIX H
CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX M CKEJIETHBIX) (POPMYJT OpPraHUYECKHX
BEILIECTB;



COCTaBIISAITh YPaBHEHUS XHMHUYECKUX PEAKIMHA U PACKPHIBATh HX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN TMOCPEICTBOM COCTABICHUS 3JEKTPOHHOIO
OanaHca 3THX peakiuii, peakiuid MOHHOTO OOMeHa MYTEM COCTABJICHUS UX MOJHBIX U
COKpAILEHHBIX HOHHBIX YPaBHEHUI;

U3TOTABJIMBATh MOJIEIM MOJEKYJ OPraHWYECKHX BEIIECTB JUIS WIIIOCTPAUU HX
XUMHYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OPMUPOBAHHOCTh ~ YMEHUM: YCTaHABIMBATh IPUHAJUIEKHOCTh  H3YUYEHHBIX
OpraHUYECKUX BEUIECTB IO MX COCTABY M CTPOEHUIO K OMNPEAEIEHHOMY Kiaccy/TpyIe
COCMHEHUI, J1aBaTh UM Ha3BaHUs 1o cucremarudyeckod HomeHkiatrype (IUPAC) u
NPUBOJUTh TPUBHAIIbHBIE HA3BaHUS JUISl OTHAEIbHBIX NPEACTABUTENICH OPraHUYECKHUX
BELIECTB (3TUJICH, AlIETUJICH, TOIYOJ, MNIMIEPUH, STUIICHTIIUKOIIb, (eHoII, (opMabIeTrul,
aneTanbJeru],, AaleTOH, MypaBbHHAs KHCIIOTa, YKCYCHas KHCIOTa, CTEapUHOBasi,
OJIEMHOBAsA, NAJbMUTHUHOBAs KHUCJIOTHI, TVIMIHMH, AJaHWH, MajibT03a, (PpyKTO3a, aHWIHH,
JUBUHWJI, U30TPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OpPMHUPOBAHHOCTh YMEHUSI ONPENETSATh BHUJ XUMUYECKON CBSI3M B OPraHUYECKHX
COEIMHEHUSIX (KOBaJICHTHAsl U MOHHAS CBS3b, G- U T-CBS3b, BOJOPOAHAS CBS3b);

c()OPMUPOBAHHOCTh ~ YMEHHUS  MPUMEHATH  MOJOKEHUA  TEOPUM  CTPOEHUs
oprannueckux BemecTB A. M. bytnepoBa myis 0OBSCHEHHS 3aBUCHMOCTH CBOICTB
BELIECTB OT UX COCTaBa U CTPOEHUS;

c(OpPMHUPOBAHHOCTh YMEHHMM XapaKTEpHU30BaTh COCTaB, CTpPOEHHUE, (PU3NUYECKHE U
XUMHUYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTEIEH pa3IUYHBIX KIACCOB OPraHUYECKUX
BEILECTB: AJKAaHOB, IMKJIOAIKAHOB, AJIKEHOB, AJIKaJHECHOB, AJIKUHOB, ApOMATHYECKUX
YIJIEBOJOPOAOB, CHUPTOB, AJIbJIETHAOB, KETOHOB, KAapOOHOBBIX KHCIJIOT, HPOCTBIX U
CIIOKHBIX 3(QUPOB, JKUPOB, HUTPOCOCAMHEHUH M aMUHOB, AMHUHOKHCIIOT, OEJIKOB,
yTI€BOAOB (MOHO-, M- U MOJUCAXapUJIOB), WILTIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXKTY
HUMHU YPaBHEHUSAMH COOTBETCTBYIOIIMX XHMMHUYECKHUX PEAKUUHA C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpPMHUPOBAHHOCTh YMEHHUS TMOATBEP)KIAaTh HAa KOHKPETHBIX MPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPTraHWYECKUX COCIUHEHUU OT KPAaTHOCTH H
TUIAa KOBAJEHTHOU CBSI3U (G- U T-CBS3M), B3AUMHOT'O BJIMSHUS aTOMOB U TPYII aTOMOB B
MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOYHHUKHU YTJIEBOJOPOIHOTO CHIPhS
(HeTh, MPUPOIHBIN Ta3, YTOJIb), CIIOCOOHI €ro MepepadoTKU U MPAKTUUECKOE MPUMEHEHNE
IPOJYKTOB NEPEpabOTKU;

c(OpPMHUPOBAHHOCTh BJIAJIEHUS CUCTEMOW 3HAHUW O €CTECTBEHHO-HAyYHBIX METOAaX
MO3HAHUS — HAONIOJAEHUU, W3MEPEHHH, MOJEIMPOBAHUU, SKCHEPUMEHTE (pEaJbHOM H
MBICJIEHHOM) U YMEHUS MPUMEHSITh 3TU 3HAHUS,

Cc(OPMUPOBAHHOCTh YMEHMSI MPHUMEHSTh OCHOBHBIE OINEpAlMM MBICIUTEIbHON
NEeSTENbHOCTH — aHAIN3 U CUHTE3, CpPaBHEHUE, 0000IIEHIE, CUCTEMATU3AIINIO, BHISBICHHE
OPUYUHHO-CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHHUS CBOMCTB BEIECTB M XHMMHYECKHX
peaKunii;



Cc(OPMUPOBAHHOCTh YMEHMH: BBIABIATH B3aHUMOCBS3b XUMHUYECKMX 3HAHUN C
HNOHATUSMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Uil Ooliee
OCO3HAHHOTO TMOHMMAaHHUS CYIIHOCTH MAaTepPUAIbHOIO €JUHCTBA MHUpPA, HCIOJIb30BaTh
CUCTEMHBIE 3HAaHHUS MO OPraHMYECKOW XUMHUH Il OOBSCHEHHS W MPOTHO3UPOBAHUS
SBJICHUM, IMEIOIINX €CTECTBEHHO-HAYYHYIO [IPUPOLY;

c(OPMUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHI MO XUMHUYECKUM (popMysiaM U
YpaBHEHUSIM XMMUYECKHX PEAKIMil ¢ HCMOIb30BaHUEM (U3MUECKUX BEIUMYMH (Macca,
00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacy€Thl MO HAXOXKICHUIO XMMHUYECKOM (HOPMYIJbl BEIIECTBA MO W3BECTHHIM
MAacCOBbIM  JIOJISIM  XHMHMYECKMX 3JIEMEHTOB, IPOAYKTaM CrOPaHMs, ILIOTHOCTH
ra3o00pa3HbIX BELLECTB;

c(OPMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATh, AHAIM3UPOBATh M OLICHUBATh C
MO3UIMI SKOJIOTHYECKONH Oe30MacHOCTH TOCIEACTBHS OBITOBOM W MPOU3BOACTBEHHOMN
JeSITeIbHOCTH ~ 4YeJIOBEKa, CBA3AaHHOM ¢ 1mepepaboTKOM  BellecTB, HCIOJIb30BaTh
NOJydYeHHbIE 3HAHMsI JJs OPUHATHS TPAMOTHBIX pELIEHUN mpodiieM B CUTYyalMsX,
CBSI3aHHBIX C XUMHEI;

c(OPMUPOBAHHOCTh YMEHUH: CaMOCTOATENbHO IUIAHUPOBAaTh U  IPOBOJUTH
XUMUYECKUN SKCHEPUMEHT (IOJYyYEHUE W H3YYEHUE CBOWCTB OPraHMYECKUX BEIIECTB,
KaueCTBEHHBIE PEAKIUHU YIJIEBOJOPOJIOB PA3IMYHBIX KJIACCOB M KHUCIOPOICOAEPHKAIIMX
OpPraHMYECKUX BEIIECTB, PELIEHUE OSKCHEPUMEHTAIbHBIX 3a/ad II0 PaclO3HABAHMIO
OpraHUYECKHUX BEIIECTB) C COOJIIOCHUEM MPaBUI O€30MacCHOr0 OOpalleHus C BelleCTBaMu
1 1abopaTOpHBIM 000pyJ0BaHUEM, (DOPMYITUPOBATH 1IEIb UCCIIEA0BaHUs, IPEACTABISATh B
pa3iauyHOil (Qopme pe3yJabTaThl AKCIEPUMEHTa, AaHAJIW3UpOBaThb U OICHMBATh HX
JOCTOBEPHOCTB;

c(OpPMUPOBAHHOCTh YMEHUI:

coON0IaTh MpaBWIa JKOJIOTMYECKH LEeIecO00pa3HOro MOBEACHHS B ObITY U
TPYJOBOM JEATEIBHOCTH B LEISAX COXPAHEHHUS CBOErO 3JI0POBbs, OKPYKAIOIIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HaBaTh  OMNACHOCTb TOKCHYECKOTO JIEHCTBUS HA JKUBBIE  OPraHU3MBbl
onpenenEHHbIX OPraHMYEeCKUX BEIIECTB, MOHUMAas cMblch nokazarens [TK;

aHAIM3UPOBAaTh  1I€J€COO0Pa3HOCTh MPUMEHEHHS OPraHMYeCKHX BELIECTB B
IIPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOLLIEHUS PUCK-TI0JIb3a;

cOPMUPOBAHHOCTh ~ YMEHHMM:  OCYILIECTBIATH  LEJICHANIPABICHHbI  MOMUCK
XUMHUYECKON HMH(POpMALMM B pa3IUYHbIX HCTOYHUKAX (Hay4yHas U ydeOHO-HayyHas
JAUTEepaTypa, cCpelncTtsa maccoBoll uHpopmanuu, WHTEepHET W npyrue), KpUTUYECKH
aHAIM3UPOBaTh XMMHUYECKYIO HH(OpMaLuio, mnepepadaTbiBaTh €€ M HCIOJIb30BAaTh B
COOTBETCTBHH C MTOCTABICHHOM yueOHOM 3a1a4eil.

11 KITACC

[IpenMeTHble pe3yabpTaThl OCBOEHHMS Kypca «OOmas ¥ HeopraHuyeckas XHMMsD)
OTpaXaroT:

cOPMUPOBAHHOCTh ~ NPEJACTABICHUN: O  MaTepHAIbHOM  E€AHHCTBE  MHpA,



3aKOHOMEPHOCTSX M ITO3HABAaCMOCTH SIBJICHHH IMPUPOJIbI, 0 MECTC M 3HAYCHHHM XUMHUU B
CHUCTEME ECTECTBEHHBIX HAayK M €€ pOJIM B OOCCICYCHHHM YCTOMYHMBOTO pPAa3BUTHSA, B
pEeIIeHNN TIPOOJIEM DKOJOTHYECKON, HDHEPreTUYECKOW M THIIEBOM O€30mMacHOCTH, B
Pa3BUTHH MEIUIIMHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX HCTOYHUKOB DHEPTUU, B
o0ecTieYeHUN PallMOHAIBHOTO MIPHUPOJIOIIOIL30BaHNUsA, B POPMHUPOBAHUN MHUPOBO33PEHUS U
o0IIeH KyIbTYphl UCJIOBEKA, a TAK)KE SKOJIOTHICCKA 00OOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3JI0POBBIO U IPUPOIHOU CpeEIe;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHHM, KOTOPAsl BKIIOYAET: OCHOBOIIOJIATAIOIINE
TOHATHS — XMMHUYCCKHI 3JIEMEHT, aTOM, SJIpO aToMa, M30TOIIbI, SJICKTPOHHAsT 000JI0YKa
aToma, S-, p-, d-aToMHbIE OpOWTAIM, OCHOBHOE W BO30YXJIEHHOE COCTOSHHS aToMa,
THOpU U3 AIIHS ATOMHBIX opOuTaNeH, HOH, MOJICKYJIa, BAJIEHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, CTENCHh OKHCIICHUS, XHUMHUYECKas CBs3b (KOBaJCHTHAS,
WOHHAs, METAJUTMYECKasl, BOJIOPOIHAS ), KPUCTAILTMYECKAS PEMIETKA, XUMUIECKast PEaKIus,
pPacTBOp, DJICKTPOJIMTHI, HEIJEKTPOJIUTHI, SJICKTPOJUTHYSCKAs IUCCOIMAIMS, CTCICHb
JUCCOIIMAIINH, BOJIOPOIHBIN MOKa3aTeIb, OKUCIIMTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3P (eKT
XUMHUYECKON PeakIiy, CKOPOCTh XMMHUYECKOW PEaKIIuu, XUMUICCKOS PABHOBECHUE; TCOPHH
U 3aKOHBI (TCOpPHUS ODICKTPOJUTHYCCKON AHCCONMANuM, Tepuoanydecknii 3akoH JI.M.
MenneneeBa, 3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHECHUS W TPEBPAIICHUS
SHEPrUU TPH XHUMHYECKHUX PEAKIMIX, 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH
JNCHCTBYIOITUX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3BIK XHUMUH,
MHUPOBO33PEHYCCKME 3HAHUSA, JIeKallhe B OCHOBE IIOHUMAaHHUS NPHYUHHOCTH U
CUCTEMHOCTH XUMHYECKUX SBJICHUIN; COBPEMEHHBIE TIPEICTABIICHHUSI O CTPOCHUH BEIECTBA
HA aTOMHOM, MOHHO-MOJIEKYJSIPHOM W HAJIMOJICKYJIIPHOM YPOBHSX; MPEACTABJICHHUS O
MEXaHU3Max  XHMHYECKHX  peakiud, TEePMOJMHAMHYECKUX U  KUHETHYCCKHUX
3aKOHOMEPHOCTSIX MX MPOTEKAHMS, O XUMUYECKOM PaBHOBECHH, PACTBOpPaX M JMCIICPCHBIX
cuctemMax; (paKkTOJIOTHIECKHE CBEJCHUS O CBOWCTBAX, COCTABE, IMOTYYECHUH M 0€30IMacCHOM
WCITOJIb30BAaHUN BAXHEHIIMX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTHYCCKOU
NEATEeIIbHOCTH YeI0BeKa, OOIIMX HAYYHBIX IMIPUHIUIIAX XUMHYECKOTO IMTPOU3BOJICTBA;

c(hOPMHPOBAHHOCTh yYMCHHUH: BBIABIATH XapaKTCPHBIC TPU3HAKK  IOHSTHH,
yCTaHABJIMBAaTh MX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE IIOHATHS TIPH
OTMCAaHUHN HEOPTAHMYECKUX BEIIECTB M UX MPEBPAIICHUA;

c(OPMHUPOBAHHOCTh YMEHHS HWCIOJIB30BATh XUMUYECKYIO CHMBOJUKY IS
cocTaBiieHus] ()OPMYJI BEIISCTB M ypaBHEHUM XMMHYECKHX PEaKIUH, CHCTEMaTHYECKYIO
HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OT/ICJIbHBIX BEIICCTR;

c(OPMHPOBAHHOCTh YMEHHUS OIPEACIATh BAJICHTHOCTb M CTCICHb OKHUCICHUS
XUMHYCCKUX JIEMCHTOB B COCIMHCHHSX, BUJ XUMUUYSCKOM CBS3U (KOBAJICHTHAs, HOHHAS,
MeTaJTNIECKasi, BOJAOPOAHAS ), TUI KPUCTAIIMYSCKOM PEETKH KOHKPETHOTO BEIICCTBRA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBHCUMOCTb CBOMCTB BEIIECTB OT BHJIA
XUMUYECKON CBSI3W M THIA KPUCTAUIMUECKOW pEmETKH, OOMEHHBIM W JOHOPHO-
AKIETITOPHBIA MEXaHU3MbI 00pa30BaHMS KOBAJICHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHHI: KJIACCU(DHUIIMPOBATH: HEOPTaHUICCKUE BEIIECTBA IO UX



COCTaBy, XHMHUYECKHE pEAKUUH 1O Pa3JIMYHbIM [pU3HAKaM (YHUCIy U COCTaBy
pearupyromux BemecTB, TEII0BOMY d(DPEeKTy peakiiuu, U3MEHEHUIO CTEIIEHEH OKUCICHUS
3JIEMEHTOB, OOPAaTUMOCTH, YUYACTUIO KaTallu3aTopa U JAPYTrHUE); CAMOCTOSITEILHO BhIOUPATh
OCHOBAaHHS W KPUTEPUHU IS KiIaCCU(PUKAIMK W3YYaeMBbIX BEIIECTB M XUMHUYCCKHUX
pEeaKLHnii;

c(hOpMHUPOBAHHOCTh YMEHHMsSI PaCKphIBaTh CMBICH mepuoanudeckoro 3akoHa . W.
MeHnneneeBa M JEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIONIYIO, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XMMHUYECKHUX AJIEMEHTOB MEPBOrO—4ETBEPTOTO Nepuo 0B [leproanueckoil cucTemsl
JI.. MenpaeneeBa, UCHONb3Ysl NOHATUA «IHEPIETHUYECKHUE YPOBHW», «IHEPreTHUUECKHUE
NOAYPOBHM», «s-, p-, d-aTroMHble OpOUTaNN», «OCHOBHOE U  BO30YXKIEHHOE
DHEPTEeTUYECKUE COCTOSHUS aToMay; OOBSICHATh 3aKOHOMEPHOCTH W3MECHEHHS CBOWCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCAUMHEHHMN IO mepuojaM u rpynmnam llepuognueckon
cuctemsl J[. 1. MeHneneeBa, BAJICHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOCHHUS UX DJICKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE T'€HETUYECKOU
CBSI3U MEXIYy HEOPTraHMYECKUMH BEIIECTBAMU C MOMOIIbI0 YPABHEHUN COOTBETCTBYIOIINX
XUMHYECKUX PEAKIINN;

c(hOopMHUPOBAHHOCTH YMEHHUS pacKpbIBaTh CYIIIHOCTb: OKUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUUA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOrO OallaHca 3THX
peakuii; peakuuii MOHHOro oOMeHa MYyTEM COCTABJICHUSI MX IOJHBIX UM COKpPAIIEHHBIX
MOHHBIX YPaBHEHUH; peaKInil TUAPOIIHN3a; PeaKIuil KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe
TUIPOKCOKOMITJIEKCOB LIMHKA U AJIIOMUHUSA);

c(hOpMUPOBAHHOCTh YMEHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakiuii ¢ y4éTOM UX PHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep U3MEHEHUS] CKOPOCTH
XUMUYECKON pEaKIuu B 3aBUCMMOCTH OT pa3WYHBIX (DAKTOPOB, a TaKKe XapakTep
CMEILECHHUS] XMMUYECKOTr0 PAaBHOBECHS IOJ BIUSHUEM BHELIHUX BO3ACHCTBHU (TPUHIUII
Jle larenbe);

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUYECKUE PEAKIHUH, JIekKAIIUe B
OCHOBE TMPOMBINIJICHHOTO TOJYYCHHUS CEPHOW KHUCIOTHI, aMMHaka, OOIIue Hay4YHbIC
IPUHITUITB XUMAYECKUX MPOU3BOJICTB; 11€eCO00Pa3HOCTh MPUMEHEHHUSI HEOPTaHUYECKHUX
BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOIIEHUS PUCK-TT0JIb34;

c(hOpMHUPOBAHHOCTh BJIQJICHUS CUCTEMOM 3HAHUM O METOJaX HAyYHOI'O IMO3HAHUS
SIBJICHUW MPUPOABI — HAOIIOACHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peasIbHBIH
Y MBICJIICHHBIN), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHS MPUMEHSATh 3T 3HAHUS
OpU  DKCIEPUMEHTAIBHOM HCCIEOBAaHUU BEHIECTB U JUIsl OOBSCHEHUS XUMHUUYECKHX
ABJICHUN, MMEIOIIUX MECTO B MPHUPOAE, NPAKTHUUYECKON AEATEIbHOCTH 4YEJIOBEKa U B
IIOBCETHEBHOM KU3HU;

c(OPMHUPOBAHHOCTh YMEHHUS BBISBJIATH B3aUMOCBS3h XUMWYECKUX 3HAHUH C



MOHATUSIMU M TIPEACTABJICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JUisl Ooliee
OCO3HAHHOT'0 MTOHUMAaHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUETHI: C MCIOJIH30BAHUEM TMOHSATUM
«MaccoBasl JI0JIsl BEIIECTBA B PAaCTBOPE» M «MOJISIpHAs KOHIIEHTPALMs; MACChl BEIIECTBA
win 00bEMa Tasza Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTO U3
YYacTBYIOIIMX B PEAKIIUU BEILIECTB; TEIUIOBOTO 3¢ (deKTa peaKIuu; 3Ha4eHUs1 BOJOPOJIHOTO
MoKa3aTessi paCTBOPOB KHUCJIOT M IIEJIOYEH ¢ U3BECTHOM CTENEHbIO JUCCOIMAIIMK; MaCChl
(00BEMa, KOTMYECTBA BEIIECTBA) MPOJYKTA PEaKIMH, €CJIU OJHO U3 MCXOJHBIX BEIECTB
JTaHO B BUJIEC pacTBOpa C OINPEACIEHHON MAaCCOBOU JOJIEM PACTBOPEHHOTO BENIECTBA WU
JaHO B M30BITKE (MMEET NPHUMECH); JOJH BBIXOJA MPOAYKTa peakiuu; OOBEMHBIX
OTHOILIEHU T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENIHO IUIAHUPOBaTh U  MPOBOJUTH
XUMUYECKUN DKCTICPUMEHT (MPOBEIACHUE PEaKIMiA HOHHOTO OOMEHa, TMOITBEPIKICHHE
KaueCTBEHHOI'0 COCTaBa HEOPTraHUYECKUX BEILECTB, OMPEACICHUE CpPEIbl PacTBOPOB
BEIIECTB C TIOMOIIbIO HHIWKATOPOB, HM3YYCHHE BIIUSHUS pa3IMYHBIX (PAKTOpPOB Ha
CKOPOCTh XHUMHYECKOW PpEaKIUM, PEIICHHUE SKCIEPUMEHTAIBHBIX 3aJad [0 TeMaM
«Metamnel» u «Hemetamnb») ¢ coONtofeHUEM MpaBWil OE30MacHOr0 OOpamieHus ¢
BEIIECTBAMH W JIA0OPATOPHBIM 00OpYyJOBaHHEM, (POPMYIHPOBATH IETh HCCICIOBAHMS,
NPEICTaBIATh B Pa3IuuHON (GopMe pe3yabTaThl SKCIEPUMEHTa, aHaIU3UPOBATH U
OLICHMBATh UX I0CTOBEPHOCTb;

chOpMHUPOBAHHOCTh YMEHHUM: COOMIOJATh TMpaBujia TOJIB30BAHUS XUMHUYECKOU
MOCY0M U Ta0OPaTOPHBIM 000pPYI0BaHHEM, OOPAILICHHS C BELIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU TIO BBITIOJIHCHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, JKOJIOTHYECKU
IeJIeCO00pa3HOr0 TOBEJACHUSI B OBITY U TPYAOBOW JAESITEILHOCTH B IEJISAX COXpPaHEHUS
CBOEr0 3[I0POBbS, OKPYXAIIEH NPUPOJHOM Cpeldbl U JOCTHUKEHUA €€ YCTOMYHMBOTO
pa3BUTHUSI, OCO3HABaTh OMACHOCTh TOKCHMYECKOTO JECWCTBUS HA IKUBBICE OPraHU3MBI
ONPEAECIEHHBIX HEOPraHNUYECKUX BEIIECTB, TOHUMAas cMmbIca nokazareis [1/K;

c(OPMHUPOBAHHOCTh ~ yYMEHHWH:  OCYIIECTBJISATh  IIEJICHAMNPABICHHBI  TIOHWCK
XUMUYECKON WHGOpMAIMK B Pa3jIMYHbIX HCTOYHUKAX (HaydyHas M Yy4eOHO-HaydHas
JauTepaTypa, CpeacTBa maccoBod wuHbopmanuu, WHTepHET W JApyrue), KPUTHUYECKU
aHaJIM3UPOBaTh XUMHUYECKYI0 HH(pOpMaluio, nepepadarbiBaTh €€ U UCIOJb30BaTh B
COOTBETCTBHUH C MTOCTABICHHOM y4eOHOM 3a1a4eil.
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Pa3pnen S. BoicokoMOJIeKy ISIpHbIE COCIHHECHUS

B
5.1 RICOROMOTCKYIUIPHHE 6 1 https://m.edsoo.ru/VLVADEWAB
COCIMHEHUS
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO
- 102 3 6

YACOB I10 I[TPOTPAMME



11 KIIACC

N HanmMmeHoBaHue KoanuecTBo 4yacoB
0

pa3aesioB U TeM KonTposabnbie
n/n Bcero

I[pOFpaMMbI paﬁOTbI

Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHU

Crpoenue aToma.
Ilepuoanueckui
3aKOH U
11 Ilepnonnueckas
' cucremMa
XUMHUYECKHUX
anemenToB /l. .

Meunpeneena
Crpoenue
BEIIICCTBA.
1.2 11 1
MHuoroobpasue

BEILIECTB

13 XUMHYECKHUE 19 1
peakuuu

Hroro no pazneny 39

Paznen 2. Heoprannueckasi XuMus

2.1 Hemeramiel 31 1
2.2 MeTtaninsl 23 1
Hroro no pazneny 54

Pa3zgen 3. Xumus 1 ;Ku3HbL

IIpakTH4eckue
padoThI

3

3

2

dyeKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/R39EAGJPC

https://m.edsoo.ru/W4FD2VJF8

https://m.edsoo.rt/QHDJZGESH

https://m.eds00.ru/9NCC2YQORJ

https://m.edsoo.ru/YEU9IWRJ21




MeTtoap! mo3Hanus

3.1 B XUMHU. XUMUS U 9 https://m.edso0o.ru/2Q40I6NXK
JKU3HBb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO
YACOB I10 102 4 8

[NPOT'PAMME



ITOYPOYHOE INTAHUPOBAHUME

10 KJIACC
N KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
°
Hara uudposbie
n/ Tema ypoka KonTpoJbHble IIpakTHyeckue
Bcero H3y4YeHHUs o0pa3oBaTte/ibHbIE
| padoThI padoThI
pecypcsl
IIpenmer u 3HaueHue
OpraHN4YeCKON XUMHUH,
CICTABJICHIC O 1 https://m.edsoo.ru/48G4H
1| TaBJICHU
ped 34K4
MHOT'000pa3uu
OPraHNUYEeCKUX COCTUHEHUHN
DNEKTPOHHOE CTPOCHUE
aToma yriepoza (OCHOBHOE U
.. https://m.edso0.ru/0DI6TS
2 BO30YKIEHHOE COCTOSTHUS). 1

LI9R
BanenTHrle BO3BMOXKHOCTH

aToMa yrijepojaa

XuMH4ueckas CBI3b B

OPraHUYEeCKHX COCTMHECHUSX.
https://m.edsoo.ru/C42CC

MexaHu3Mbl 00pa3oBaHUs 1
| O0P DY5S
KOBAJIEHTHOM CBSI3H,
CIocoObI pa3phiBa CBsI3EH
Teopus crpoeHus
4 opraL CCKIIX COE - 1 https://m.edsoo.ru/MIAFQ
TAHUYECKUX WHEHUU
p Al 4PQO

A. M. bytneposa



10

Bunel nuzomepun:
CTPYKTypHas,
MIPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3Q(DEKTHI B
MOJIEKyJIaX OpraHMYecKux
COCTUHEHUN

IIpencrasienue o
KIaccupuKaum u
CUCTeMaTHYeCKast
nomenkiarypa (IUPAC)
OpPraHHYECKUX BEIIECTB.
Knaccudukamnms peakiuii B
OpPraHUYECKON XUMUHU.

AJIMAHHCTpaTUBHAS
KOHTpPOJIbHAs paboTa

CI/ICTeMaTI/ISaHI/Iﬂ n

000011IeHHE 3HAHUHA I10 TEME

AJIKaHbBI: TOMOJIOTUYECKHI
psia, obmas popmyna,
HOMEHKJIATypa U U30MEPUs,
AIIEKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOEHUE

MOJIEKYJI

dusnyeckre U XUMHUIECKIE
CBOICTBA aJIKaHOB

https://m.edsoo.ru/GN3QZ
SAHX

https://m.edsoo.ru/P6AON
0u22

https://m.edsoo.ru/M5DJY
MPOM

https://m.edsoo.ru/SKOA3
EB67

https://m.edsoo.ru/SHWF
WZ174

https://m.edsoo.ru/GVSLN
QI3X




11

12

13

14

HaxoxaeHne aikaHoB B
npupoje. CriocoOst
MOJy4YEeHUS U IPUMEHEHUE
aJIKaHOB

[uxnoankansl: o0mas
dhopmyna, HOMEHKIATypa U
HU30Mepusi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHIX
CBOWCTB, CITOCOOBI
TIOJTyYEHHUS U TIPUMEHEHUE

Pemenue pacuérubix 3amau
Ha OTpe/ieNICHUe
MOJIEKYJISIPHOM (hopMyITBI
OpPTaHHYECKOTO BEIIEeCTBA I10
MAacCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIHUX B €r0
coctaB. CucreMaru3aius u
000011IeHHE 3HAHU 110 TEME

ANKEHBI: TOMOJIOTHYECKHI
psia, obmas popmya,
HOMEHKJIATYPa, JJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYJI.
CtpyKTypHas ¥ [UC-TPaHC-
W30MEpHs aJIKCHOB

https://m.edsoo.ru/AB2ZK
XX1Z

https://m.edsoo.ru/Q4B59
001A

https://m.edsoo.ru/ED66]
ALEK

https://m.edsoo.ru/NCGOE
2K0J




15

16

17

18

19

20

21

dusnyecKue 1 XUMUIECKUE
CBOMCTBA ankeHoB. [IpaBuio
MapkoBHHKOBA

CrniocoOsl mosty4eHus u
PUMEHEHHE aTKEHOB

[IpaxkTuyeckas padora Ne 1
o teme "[lonyuenue
STHJIEHA U U3yUEHUE €T0
CBOMCTB"

Pemenue pacuétHbix 3ama4
Ha OoTpeieTIeHne
MOJICKYJISIPHON (hOPMYJITBI
OpPraHMYECKOTO BEIIEeCTBA

AJKaIUeHbIl: CONPSKEHHBIE,
M30JIMPOBaHHBIE,
KyMYJINPOBAaHHBIE.
Oco0eHHOCTH AIEKTPOHHOTO
CTPOCHUSA

XHUMHUYECKHE CBOMCTBA
CONPSKEHHBIX JUEHOB

CriocoObl nosty4eHus u
MIPUMEHEHHE AJIKaTUCHOB

https://m.edsoo.ru/6XZHR
IRTW

https://m.edsoo.ru/Y80DC
R6ZN

https://m.edsoo.ru/HHCG
PAVHS

https://m.edsoo.ru/XYWN
MAYNA

https://m.edsoo.ru/EKDS1
Usuv

https://m.edsoo.ru/M356G
LRBE

https://m.edsoo.ru/KT8M 1
N272




22

23

24

25

26

27

28

AJIKMHBI: TOMOJIOTHYECKHI
psn, obmas hopmyra,
HOMEHKJIaTypa, JIEKTPOHHOE
U MMPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,
(u3nueckue cBoiicTBa

XUMHYECKHE CBOMCTBA
AIIKUHOB

KauecTBeHHbIE peakuy Ha
TPOUHYIO CBS3b

CrniocoOsl mosty4yeHus u
PUMEHEHHE aJIKHHOB

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMHUYECKOU
peakuuu

CucreMaTuszanus 1
000011IeHNE 3HAHUA I10 TEME

ApEeHBI: TOMOJIOTHYECKUI
psin, obmas popmya,
HOMEHKJIATypa.
DIEeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ OeH301a U Toyoa,
ux GU3NYECKUE CBOMCTBA

https://m.edsoo.ru/N65W
YKD93

https://m.edsoo.ru/MQ7A
03SUcC

https://m.edsoo.ru/45UN1
2UY

https://m.edsoo.ru/SYL7V
WAMA

https://m.edsoo.ru/Q7XM
PZSRF

https://m.edsoo.ru/19DNO
PINg

https://m.edsoo.ru/ WNGD
LBKS5D




29

30

31

32

33

34

35

36

XMUMHYECKHE CBOMCTBA
ApPEHOB: PEAKLIHUH 3aMEIICHUS

XUMHYECKHE CBOMCTBA
ApEHOB: peaKLUU
MPUCOEINHEHUS, OKHCIICHUE
rOMOJIOrOB OeH30J1a

Oco0eHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

Pemenue pacuérHbix 3ama4
Ha OoTpeieTIeHne
MOJICKYJISIPHON (hOPMYJTBI
OpPraHMYECKOTO BEIIEeCTBA

CriocoObI mosryueHust u
NPUMEHEHHE apEeHOB

['eneTnveckas CBsI3b MEKIY
pPa3IMYHBIMH KJIacCaMu
YTJIEBOJIOPOIOB

PacuéTel 0 ypaBHEHUAM
XUMHUYECKHX PEaKIUil.
CucreMaru3anus u
000011IeHNEe 3HAHUH 10 TEME

IIpuponnsriii ras. [lomyTHele
He(TSIHBIE ra3bl

https://m.edsoo.ru/FCNH
XOWY1

https://m.edsoo.ru/CSBNG
DUCS

https://m.edsoo.ru/F2K2C
B5PG

https://m.edsoo.ru/QFKSR
GCXW

https://m.edsoo.ru/2VKLX
NJZ4

https://m.edsoo.ru/1X70M
ST7E

https://m.edsoo.ru/9VBZT
Y4PI

https://m.edsoo.ru/CK1CU
WWEN




37

38

39

40

41

42

43

KamenHnslit yrois u
MIPOJYKTHI €r0 IepepadboTKu

Hedtb u ciocods! e€
nepepabotku. [I[pumenenne
MIPOAYKTOB MepepaboTKu
HetH

I'eHeTHuecKas CBsI3b MEKILY
pa3IMYHBIMH KJIACCAMHU
yTJIEBOJJOPO/IOB

l'anorenonpousBogHbIE
YIJIEBOIOPOJIOB:
AEKTPOHHOE CTPOECHHE;
peakuuu 3aMetieHus
rajoreHa

JeicTBue 1ienouen Ha
raJIOT€HITPOU3BOIHBIC.
BsaumoneiicTBue
JUTAJIOT€HAIKAHOB C
MarHueM 1 IIMHKOM

Cucremaruzaius u
000011IeHIe 3HAHUI 110
pasneny "YrieBonopoasr"

KonTponbHas pabota mo
Teme "YTieBoaopoas"

https://m.edsoo.ru/BDDE
XD2FV

https://m.edsoo.ru/ORE9Y
2CYG

https://m.edsoo.ru/HQ22U
8ZHE

https://m.edsoo.ru/XX94B
SSGR

https://m.edsoo.ru/FF11C
TQKA

https://m.edsoo.ru/6XBYF
OLLD

https://m.edsoo.ru/EJHI90T
Ts0




44

45

46

47

48

49

50

[IpenenbHble OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHM
psn, obmas hopmyIa,
CTpOEHHE MOJIEKYI,
M30MepHsi, HOMEHKIIATYpa,
KIaccupuKanus,
¢bu3nveckue CBOKWCTBA

XUMHYECKHE CBOWCTBA
MpeieJIbHBIX OJJHOATOMHBIX
CIIUPTOB

CrniocoOsl mosty4eHus u
NIPUMEHEHHE OJJHOATOMHBIX
CIIMPTOB

IIpocTeie 3¢upsr:
HOMEHKJIATypa U U30Mepus,
0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHUX CBOMCTB

MHOroaToMHbI€ CIIUPTHI:
STUJICHIJIMKOJb U TIULEPHH,
ux (puznyeckue u
XUMUYECKUE CBONCTBA

CriocoObl TToTy4YeHus 1
MPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

®eHo: cTpOoeHUE MOJIEKYJIBI,
¢u3nveckue CBOWCTBA.
TokcuunocTh peHona

https://m.edsoo.ru/I9NSKP
MLB

https://m.edsoo.ru/VHOGF
CVLZ

https://m.edsoo.ru/N9HOJ
3VIi2

https://m.edsoo.ru/UUYC7
Uu21

https://m.edsoo.ru/KMYA
E65AX

https://m.edsoo.ru/EU9L4
B5H6

https://m.edsoo.ru/0117TP
1EX




51

52

53

54

55

56

57

58

XHUMHYECKHE CBOMCTBA
dbenomna

CriocoObI mosryueHust u
npUMeHeHue GpeHona

[TpakTrueckas padota Ne 2.
Pemenue
SKCIEPUMEHTAJIbHBIX 3a7a4
1o TeMe "CrupTel U
¢benonsr"

Cucremaruszanus 1
000011IeHNE 3HAHUH 110 TEME

AJbJIeTH/IBI M KETOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHWILHOMU TPYIIIIBL;
TOMOJIOTUYCCKHEC PAIBI,
obmrast popmyna, U30MepHst
¥ HOMEHKJIaTypa

Anbaeruabl U KETOHBI:
(u3nyeckre CBOICTBA,
peaKkuuy IprucoeIUHEHUS

PeaKHI/II/I OKHUCJICHUA U
KauC€CTBCHHBIC PCAKIIUU
AJIbACTUI0OB U KETOHOB

Crnioco0pl nosty4eHus
QJIBJICTU/IOB M KETOHOB

https://m.edsoo.ru/DRUR
ODFRJ

https://m.edsoo.ru/60B9B0
AKU

https://m.edsoo.ru/SHOGN
HMGK

https://m.edsoo.ru/J7BOOQ
OWB6

https://m.edsoo.ru/DHUD
YUVGN

https://m.edsoo.ru/FTMHF
TV8V

https://m.edsoo.ru/MT7LK
3HUT

https://m.edsoo.ru/KOSED
OZNC



59

60

61

62

63

64

OnHOOCHOBHBIE NPEAEIbHBIE

KapOOHOBBIC KHCIIOTHI,
0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJT

N3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, KX
(u3nueckue cBoiicTBa

XyMHU4YecKre CBOMCTBA

npeACIIbHBIX OJHOOCHOBHBIX

KapOOHOBBIX KUCIIOT

Oco0eHHOCTH CBOICTB
MYpPaBbUHOMN KHCIIOTBHI.

MHuoroo6pasue kapOOHOBBIX

KHCJIOT

Oco0EHHOCTH CBOMCTB:
HeMnpeIeIbHbIX U
apOMaTHYECKHUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKAapOOHOBBIX
kuciaot. [IpencraBurenu
BBICITUX KapOOHOBBIX
KHCJIOT.

[ToHsiTHE O TPOU3BOIHBIX
KapOOHOBBIX KHCJIOT.
CriocoObI mosryueHust u
pUMEHEHHS KapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/3AG3M
MI2R

https://m.edsoo.ru/88RK S8
HSL4

https://m.edsoo.ru/FG799
CL7C

https://m.edsoo.ru/NCRPA
K4ZQ

https://m.edsoo.ru/PO7B2
0AZG

https://m.edsoo.ru/ASMQ
KWR52




65

66

67

68

69

70

71

AJIMAHHCTpaTHUBHAS
KOHTpOJIbHAs paboTa

CrnoxxHbie 3GupbL:
TOMOJIOTHYECKUH psifI, oO1ast
(dbopmyna, uzomepus u
HOMEHKJIaTypa

dusznueckue U XUMUYECKHe
cBoiicTBa 3(hupoB

Pemenne pacu€THbIX 3a1a4:
110 YPAaBHEHUIO XUMHYECKON
peaKkiu, Ha ONpPEACIICHHUE
MOJIEKYJISIPHOIM (OpMYJIBI
OpraHWYECKOIo BellleCTBa

[IpakTuueckas pabora Ne 3.
Pemenne
HKCHEPUMEHTAIbHbIX 3aja4
o Teme "KapOoHoBBIE
KHUCH0ThL. CroxxHbIe 3GUpHI"

XKupsl: ctpoeHue,
¢busnvecKue 1 XUMHYECKHUE
CBOMCTBA (THAPOIIN3)

OCco0EeHHOCTH CBOWMCTB
YKUPOB, COJCPIKAIIINX
OCTaTKH HEMPeICIbHBIX
KUPHBIX KUCIOT. JKuphI B
pUpoJie

https://m.edsoo.ru/ZY 83U
3721

https://m.eds00.ru/4C501
MALE

https://m.edsoo0.ru/TCIJGE
W2K6

https://m.edsoo.ru/K5120Q
OHVD

https://m.edsoo.ru/OGEJG
126Q

https://m.edsoo.ru/9SIVV
GAD3

https://m.edsoo.ru/HAIO
MQYAG6




72

73

74

75

76

77

78

Mpbu1a Kak COJIM BBICIITHX
KapOOHOBBIX KHCIIOT, HX
morolee aeiicteue. Ilonsarue
0 CHHTETHYECKHX MOIOIINUX
cpenctBax (CMC)

T'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJCOAEPKAIIUX
OpraHUYECKUX BELIECTB

Pacuérsl o ypaBHEeHUsAM
XUMHYECKUX PEAKIUI

Cucrematusanuus u
0000111eHHE 3HAHUN T10 TEME

OOm1ast xapakTepUCTHKA
YIJIEBOAOB U KiIacCHpUKanus
yIJIEBOJOB (MOHO-, IU- U
MOJIMCaxapubl)

MoHocaxapubl:
(bu3mvecKre CBOMCTBA U
HaXO0XJCHUE B MIPUPOJIE

[IpuMeHeHue III0KO3bI, €€
3HAYEHUE B
KHU3HCACATCIIbHOCTH
opraHusma

https://m.edsoo.ru/YPLLO
9UE7

https://m.edsoo.ru/ASFI5X
VSuU

https://m.edsoo.rw/LZ5VL
L2BX

https://m.edsoo.ru/SSWM
8F7D7

https://m.edsoo.ru/01 RIXS8
HGR

https://m.edsoo.ru/SDKM
BGIF6

https://m.edsoo.ru/6LS9B
LN9Q




79

80

81

82

83

84

Hucaxapuapl: caxapo3sa,
MaJIbT032a U JaKT03a.
Haxoxnenue B npupone n
IIPUMEHEHHE AUCAXAPUI0B

[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIEKYI, GU3NUECKUE
U XUMHYECKHE CBOMCTRA,
MIPUMEHEHUE

[TonsaTne 06 NCKYCCTBEHHBIX
BOJIOKHAX

Pemenue pacueTHbIx 3a1a4
Ha ONpeaeTIeHUE 107U
BBIXOJa TPOJIYKTa peakiuu
OT TEOPETUYECKHU
BO3MOKHOT'O

Cucremaruszanus 1
0000111eHNE 3HAHUHA 110

paszaeny

Kontponbnas padota mo
TeEME
"Kucnopoaconepxaiue
OpraHUYecKHue coequHeHus"

https://m.edsoo.ru/0YDXJ
OO0UH

https://m.edsoo.ru/52Z6U
KUNG

https://m.edsoo.ru/CPO60
DRNM

https://m.edsoo.ru/FVQ99
R&JH

https://m.edsoo.ru/YTA71
SOGH

https://m.edsoo.ru/40Z2T32
16M




85

86

87

88

89

90

91

AMuHBI: Knaccudukanus,
CTPOCHHE MOJIEKYJI, 00IIast
bopmyna, uzomepus,
HOMEHKJIAaTypa U
¢u3nveckue CBONWCTBRA.
XHUMUYECKUE CBOWCTB
anu(aTuIecKux aMUHOB.

AJIMUHHCTpaTHBHAS
KOHTpOJIbHast paboTa

AHWIVH: CTPOCHUE AHWIHHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHMJIMHA

CriocoObl mosryueHust u
IpUMEHEHHE AT (aTHUECKUX
aMHHOB

AMMHOKHCIOTEL:
HOMEHKJIaTypa U U30MEpHs,
(hu3MvecKre CBOMCTBA.
OtnenbHbIE IPEACTAaBUTEIN
0-aMHHOKHCJIOT

XUMHUYeCKHe CBOMCTBA
AMHHOKHCJIOT, X
OMOJIOrMYECKOE 3HAUECHHUE
amuHokuciyiotr. CuHTE3 U
TUAPOJIU3 ITENITUIOB

benku kak npupoHbIe
MOJIMMEPBI; CTPYKTYPBI
0enkoB. XUMHUYECKHE
CBOMCTBA OCJIKOB.

https://m.edso00.ru/64T9T1
0OZV

https://m.edsoo.ru/MYC4
DL1GD

https://m.edsoo.ru/FRTQ7
TUDA

https://m.edsoo.ru/LCF82
MVKH

https://m.edsoo.ru/RQIQF
GFVC

https://m.edsoo.ru/160QZ98
1XZ

https://m.edsoo.ru/C031G
D96B




92

93

94

95

96

97

AJIMAHHCTpaTHUBHAS
KOHTpOJIbHAs paboTa

A3oTtcoaepikaiue
TeTEPOLIMKINYECKNE
coenuHenus. HykienHoBsie
KHCJIOTBI: COCTaB, CTPOCHHE
1 OmoJsIornyecKast poib

[IpakTuueckas padora No 4.
Pemenue

JKCIEPUMEHTAJIbHBIX 3a7a4
o Teme "A30TcoiepKaiine
OpraHuYecKue coequHeHus"

[TpakTrueckas padota Ne 5.
Pemenne
SKCIEPUMEHTAJIbHBIX 3a7a4
no teme "Pacnio3naBanue
OpraHUYECKUX COCTUHECHUI"

KonTponbHas padota no
teme "A3oTcoaepkaiime
OpraHUYeCKHUe COeTUHEHU"

OCHOBHBIE TTOHSTHS XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOBI UX
CHUHTE3a —IOJIMMEPU3aLUs U
MOJINKOHJICHC AT

https://m.edsoo.ru/67MDS
JICA

https://m.edsoo.ru/6 A9U8J
KI1G

https://m.edsoo.ru/NC467Z
2YR7

https://m.edso0.ru/4GSLO
35TE

https://m.edsoo.ru/R690Q6
G80OU

https://m.edsoo.ru/7SVOS
110N




98

99

100

101

102

IInacTtmaccel. YTunusanusa u
nepepaboTKa MiIacTuka

DnacToMepbl: HaTypaJIbHbIN
CUHTETUYECKHUE KAYUyKH.
Pesuna

BousiokHa: HatypanbHbIE,
HUCKYCCTBCHHEIC,
cunternyeckue. [loarumepsr
CHEIMaTbHOTO Ha3HAUCHUS

[IpaxkTuyeckas padota Ne 6.
Pemenne
IKCTICPUMEHTAJIBHBIX 33724
no Teme "Pacno3naBaHue
IUIACTMACC U BOJIOKOH"

O06o0061IeHuE U
CHUCTEMaTH3aIUs U3YYEHHOTO
Marepuaia 1mo TeMe
"BricOKOMOJNIEKYIIApHbBIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

102

https://m.edsoo.ru/1U7EQ
648Y

https://m.edsoo.ru/SO6AL
FPLS8

https://m.edsoo.ru/DOOJR
VK4H

https://m.edsoo.ru/Y1QOQL
RSOP

https://m.edsoo.ru/REGC
07845



11 KIIACC

Ne
n/ Tema ypoka
n

AtoMm. CocTaB aTOMHBIX sLIED.
XHUMHUUYECKHT d1eMeHT. MI30TOMEI.
CrpoeHue 371eKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE
qHpca.

Knaccudukanus XuMHuecKux
2 3JIEMEHTOB (s-, p-, d-, f-
3JIEMEHTBI)

Pacnpenenenue 351eKTpoHOB 11O
ATOMHBIM OpOUTAIIAIM

DNeKTPOHHBIE KOH(PHUTYpaIHN
4 aTOMOB 2JIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUN

DNeKTpOHHBIE KOHPUTYpaluu
HOHOB.
DneKTpOOTPULATENBHOCTD

[Tepronuueckuii 3aKOH U
[Tepronuueckas cucrema
XUMHYECKHUX d1eMeHTOB /JI. 1.
MenpaeneeBa, CBI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

KoaunuecTBo uacoB

Bcero

KonTpoJsbHble
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

JIEKTPOHHBIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcsl

https://m.edsoo.ru/NOPBJ
3G71

https://m.edsoo.ru/MDGL
T301C

https://m.edsoo.ru/HN5V
JRET2

https://m.edsoo.ru/56M01
1PUG

https://m.edsoo.ru/3ZOR
H4PQL

https://m.edsoo.ru/RRTS1
FRBD




10

11

12

13

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX DIIEMEHTOB
1 00pa3yeMbIX MU MPOCTHIX U
CJIOYKHBIX BEIIECTB I10 TPYTIaM 1
nepuoaam

Cucremaruzanys u 00001eHue
3HAHU 10 TEME

AJIMUHHUCTpATUBHAS
KOHTpOJIbHAsI paboTa

Bunpl xuMudueckou CBSI3H.
MexaHu3Mbl 00pa30BaHUs
KOBAJIEHTHOU CBs3U. BogopoaHas
CBA3b. MeXMOJIEKYIISIpHBIE
B3aUMOJICVCTBHUS

BaneHTHOCTD U BaJICHTHBIE
BO3MO>XHOCTH aTOMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUYECKUM
CTPOCHUEM

[IpencraBieHus 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTAB U
HOMEHKJIaTypa

BemecTBa MOJIEKYIIIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHSI.
Tumet KpI/ICTaJ'IJ'II/IquKI/IX
PEIIETOK U CBOMCTBA BEILIECTB

https://m.edsoo.ru/M2BG
SLOGU

https://m.edsoo.ru/FOHY
MABMC

https://m.edsoo.ru/9MTB
PF8US

https://m.edsoo.ru/YSFO
ZQORM

https://m.edsoo.ru/FLOBC
CB2E

https://m.edsoo.ru/PNUH
MOOP5

https://m.edsoo.ru/40CAS
LVY3




14

15

16

17

18

19

20

[TonsTHE 0 IUCTIEPCHBIX
cucremax. [Ipencrasinenue o
KOJUIOM/IHBIX pacTBOpax

HctrHHBIE pacTBOPSI:
HACBIIEHHBIEC U HECHACHIIICHHEIE,
PacTBOPUMOCTb.
Kpucrannoruaparsl. Criocoobt
BBIPAKEHUS KOHLIEHTPALUH
pacTBOpOB

AJIMUHUCTpATUBHASA
KOHTpPOJIbHAsI paboTa

Pemenne 3amad ¢
HMCIOIb30BAHUEM TTOHITHH
""MaccoBas 107151 paCTBOPEHHOTO
BemiecTBa", "MosipHas
KOHIIeHTpanus "
Knaccudukanuus n
HOMEHKJIaTypa HEOPTaHMYECKUX

BCIICCTB

Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

KonTponbHas pabora no temam
"CrpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYeCKUX djiemMeHToB 1. 1.
Menaeneesa", "CrtpoeHue
BemecTBa. MHOrooopasue
BelecTs"

https://m.edsoo.ru/8QWS
NJMIO

https://m.edsoo.ru/MI2G
ZKJ8B

https://m.edsoo.ru/ZUAK
S9SXC

https://m.edsoo.ru/9YYG
IX6FN

https://m.edsoo.ru/Y3JU
K9MC4

https://m.edsoo.ru/7LEFE
0FMS5

https://m.edsoo.ru/SARJU
K9HZ




21

22

23

24

25

26

27

Kiaccudukanmst Xumuaeckux
peaKkuuii B HEOPraHM4YEeCKOU U
OpraHNYeCKOM XUMHH. 3aKOH
COXPaHEHHUS MacChl BEUIECTB;
3aKOH COXpaHEHUs U
MIpEeBpaICHUs IHEPTUU TTPU
XUMUYECKUX PEAKIUAX

TemnnoBbie 3¢ HeKTh XUMUYECKUX
peakuuil. TepMoxumuueckue
ypaBHEHHS

Boruncnenus no ypaBHEHUsIM
XUMHYECKHUX PeaKIHii 1
TEPMOXHUMHYECKUM ypaBHEHUSIM

CKOpOoCTh XMMHUECKOHN peaKlHH,
€€ 3aBUCUMOCTb OT Pa3JIUYHbIX
¢dakropoB. Katanus u
KaTaJIn3aTopsl

T'omorennsie u TCTCPOTCHHELIC
peakiuu

[IpakTuueckas pabora Ne 1 o
Teme "BnusgHue paznuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

Oo6parumebie U HEOOpaTUMBIE
peakunn. XuMU4eCKOe
paBHOBeECHE

https://m.edsoo.ru/Z0OMZ
MSREE

https://m.eds00.ru/9TSX
HFMT4

https://m.edsoo.ru/V5SWA
VUX0H

https://m.edsoo.ru/DSEH
ND9EL

https://m.edsoo.ru/RN8P
0Z7Y0O

https://m.eds00.ru/NGQO0
5JTY7

https://m.edsoo.ru/XHPQ
3BRAJ



28

29

30

31

32

33

34

35

36

[IpakTuyeckas padora Ne 2 o
TeMe "BrnusHue paznuuHbIX
(haKTOPOB Ha MOJIOKEHUE
XMMHUYECKOro paBHOBecHs"

DIeKTpOoNUTHYECKAs
nucconnanusg. CHIbHBIE U
ciadbie AMeKTponuThl. CTeneHb
JTHACCOIUAIIN

HonHoe npounsBeneHue BOAbI.
Cpena BOJHBIX pacTBOPOB.
Bomoponusriit mokazarens (pH)
pacTtBopa

I'mpaponus coneit. Peakiuu,
MPOTEKAIOIIKUE B PACTBOPAX
3JIEKTPOJIUTOB

[IpakTuueckas pad6ora Ne 3 o
Teme "XUMHUYECKHUE PEAKIIUU B
pacTBOpax 3AEKTPOIUTOB"

OXuCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIEC PEAKIIHH.
Baxneiinie oKMCINTEIN U
BOCCTaHOBHTEIHU

MeTo/ 311eKTPOHHOTO
(2MEKTOHHO-MOHHOTO0) OanaHca

DNEeKTpOIU3 pacTBOPOB U
pacIuIaBOB BEILECTB

Pemenue 3amau Pa3JIUYIHBIX
THIIOB

https://m.edsoo.ru/UMB6
SDAVK

https://m.edsoo.ru/8UIM
TOHPO

https://m.edsoo.ru/7S6FN
11YU

https://m.edsoo.ru/LSHM
AMHLJ

https://m.edsoo.ru/RDSC
XFMNS

https://m.edsoo.ru/AF9A7
HSZT

https://m.edsoo.ru/LCSP
R4PCZ

https://m.edsoo.ru/7UC0O
BIP3Q

https://m.edsoo.ru/MBRC
J2BHV




37

38

39

40

41

42

43

44

Pewmenne 3amau paznu4HbIX
TUIIOB

CucreMmaruzanys 1 00001eHe
3HAaHUHU 110 TeMe " XUMHUYECKUE
peakuun"

KontponbHas paboTa mo teme
"Xumuueckue peakuuu"

[TonoxkeHre HEMETAJIOB B
IIepuonnueckoii cucreme
XUMUYeCKuX djiemeHToB 1. 1.
MewnpeneeBa 1 0COOCHHOCTHU
CTPOCHHUS KX aTOMOB.
dusnyeckue CBOMCTBA
HEMETAIOB

Annorponusi HeMeTa/uIoB (Ha
pUMeEpe KUCIIOPO/Ia, Cephl,
docdopa u yriueposaa)

Bonopoa: nonydyenue,
¢busnvecKkne 1 XUMHYECKHUE
cBorcTa. ['mapuael

T"anmorensl: HaxoKICHIE B
MIPUPO/IE, CIOCOOBI MOTYUSHHUS,
(bU3UYEeCKre U XUMHUYECKHE
CBOMCTBA

l"anorenoBoOpOABI.
Baxwueiimue
KHCJIOPOJICOAEpIKALUE
COEIMHEHMS TAJIOT€HOB

https://m.edsoo.ru/REEK
UYHAU

https://m.edsoo.ru/O0CU
UKMF1

https://m.edsoo.ru/E120Z
SNS2

https://m.edsoo.ru/S2TII
G534

https://m.edsoo.ru/DKHV
ETX6S

https://m.edsoo.ru/EOAB
3TJZ2

https://m.edsoo.ru/8ESM
200X1

https://m.edsoo.ru/FWW
H6A36J




45

46

47

48

49

50

51

52

JlaGopartopHsble u
MIPOMBIIIJIEHHBIE CIIOCOOBI
MOJIyYEHHS T'aJIOT€HOB.
IIpuMeHeHMe rajJoreHoB U ux
COeIMHEHUN

[TpakTuyeckas padora Ne 4.
PCHICHI/IC 3KCHepI/IMCHTaHBHBIX
3aja4 1o teme "I"amoreHsr"

Kucnopona: nabopatopHsie u
IIPOMBIIIJIEHHBIE CITOCOObI
NoJIy4YeHUs, GPU3NIECKUe U
XUMHUECKHe cBoiicTBa. O30H.
IIpuMeHeHne Kucnopoaa u 030Ha

Okcubl ¥ IEPOKCUIBI

Pemrenne 3amau paznu4HbIxX
TUIIOB

Cepa: Hax0K€HUE B IPUPOJIE,
CIOCOOBI OTYYCHUS,
(1)I/I3I/I‘-ICCKI/IG U XUMHNYCCKUC
CBOMCTBA

CepoBoaopo, CyIb(puasl

Kucnopoaconep:xaniue
coenuHeHus cepbl. OCOOEHHOCTH
CBOMCTB CEPHOM KHCIOTHI

https://m.edsoo.ru/UL8R2
wQ2T

https://m.edsoo.ru/VJHP
YU202

https://m.edsoo.ru/SLOH
HICFF

https://m.edsoo.ru/4AMRV
PMOAI

https://m.edsoo.ru/Q8L.50
HZYY

https://m.edsoo.ru/3JA8F
NOOK

https://m.edsoo.ru/PMQO9
PHT23

https://m.edsoo.ru/8TN3S
2505




53

54

55

56

57

58

59

60

[TpakTuyeckas padora Ne 5.
Pemenune OKCIICPUMCHTAJIBHBIX
3amad o teme "Cepa u eé
coenrHeHnsa"

A30T: Hax0XJAEHUE B IPHUPO/IE,
CIIOCOOBI MOJTyYCHHSI,
(buznyecKkrue u XUMHUYECKUe
CBOMCTBAa. AMMMAK, HUTPH]IbI

Kucnopoaconepxaniue
coeaunenns azora. OcoOeHHOCTH
CBOMCTB 230THOM KMCJIOTBI

IIpuMeHeHue a301a U ero
cOoeMHEHMUI. A30THBIE
yAa0OpeHus

®ocdop: HaxokICHNE B
IIpUpPOJIie, CIOCOOBI MOTYUYEHHH,
¢busnveckue 1 XUMHYECKHE
cBoiicTBa. Pochuast u hochun

Oxcunel pocdopa,
dbocdopcoepranye KUCIOTH.
Comu hochopHO KUCITOTHI

[Ipumenenue docdopa u ero
coenuaeHnit. DochopHbIe
ynoOpeHus

[TpakTuyeckas padora Ne 6.
Pemienue skcriepuMeHTaTbHBIX
3aga4 1o Teme "A3oT u hochop u
uX coeMHeHus"

https://m.eds00.ru/9S76Z
ZRFW

https://m.edsoo.ru/IZPKO
7C4P

https://m.edsoo.ru/27186
OBC3

https://m.edsoo.ru/MO1P
034QF

https://m.edsoo.ru/PXZ0O
12080

https://m.edsoo0.ru/00ZT2
8DNQ

https://m.edsoo.ru/99E3J
YYTM

https://m.edsoo.ru/97LCB
YXY2




61

62

63

64

65

66

67

68

69

70

Yraepoa: HaXOXKJIECHHUE B
MIPUPOJIC, ATIOTPOITHEIC
MoaubuKauu; GU3nIecKrue u
XHMUYECKHE CBOMCTBA,
MIPUMEHCHHE

Oxkcun yriepona(Il), okcun
yraepoaa(IV), yronbHas kucinora
u e€ conu

Pemrenne 3amad paznu4HbIX
THUIIOB

Kpemunii: HaxoxacHUE B
IIPUPOJIE, CIOCOOBI MOTYUYEHUS,
¢buznyecKkrue U XUMHYECKUe
CBOMCTBA

Oxkcun kpemausa(I1V),
KPEMHHEBasi KUCJIOTA, CHITUKATHI

[IpumeHeHre KpEMHUS U €ro
coeguHeHnii. CTEKII0, eTo
MOJTy4eHUE, BUBI CTEKIIa

Pewrenue 3anad pa3nu4HbIxX
THUIIOB

Cucremaruzanuus 1 00001IeHne
3Hanui mo reme "Hemeramisr"

KontponbHas padoTa mo teme
"Hemeranmnsr"

AHanus pe3yibTaToB
KOHTPOJILHOH paboTHI,
KOPPEKIIUS OIMTHO0K

https://m.edsoo.ru/IWDS
30TDR

https://m.edsoo.ru/6DLN
TI13TE

https://m.edsoo.ru/POQWK
CINJX

https://m.edsoo.ru/R7FY3
Y3BW

https://m.edsoo.ru/NTQO
S329K

https://m.edsoo.ru/IXJ006
ooT

https://m.edsoo.ru/S5319
XD1S

https://m.edso0.ru/QCSG
MOTFS

https://m.edsoo.ru/VPSTF
CAFI

https://m.edsoo.ru/LAOA
ONS5J7



71

72

73

74

75

76

ITonoxxeHnre MeTaJlJIOB B
[Iepnonnueckoii cucreme
XUMHYECKHUX 3JICMCHTOB.
OcoOEeHHOCTH CTPOCHUS
3JICKTPOHHBIX 000JIOYEK aTOMOB
METaJJIOB

OO6mue puznyeckrue CBOMCTBa
MeTtaios. [Ipumenenue
MCTAJIJIOB B 6I)ITy U TCXHHUKE

CnunaBel MetaioB. Kopposus
METaJJIOB

Pemrenne 3amay paznu4HbIxX
TUIIOB

DIIEKTPOXUMUYECKUH Psif
HarnpspKkeHui MetauioB. O0rmue
CHOCOOBI MOJTYYEHHS] METAJUIOB

OOw1ast xapakTepUCTHKA
MeTaioB IA-rpynmsl
[Tepuoanueckoit CuCTEMBI
XUMUYECKHX ieMeHToB. Hatpuii
Y KaJui: MOJy4YeHHUE,
¢bu3nyeckue 1 XUMUYECKHUE
CBOICTBA, MPUMEHEHHE ITPOCTHIX
BEILECTB U UX COEUHEHUN

https://m.edsoo.ru/57FR9
1QP1

https://m.edsoo.ru/1CNO
R6AKW

https://m.edsoo.ru/1V3XS
JEXT

https://m.edsoo.ru/HCZY
575D9

https://m.edsoo.ru/SWJLF
3YLW

https://m.edsoo.ru/W4V
WNSJSE




77

78

79

80

81

82

83

OO6mras xapakTepucTuka
MeTtamioB [IA-rpynmst
[Teproanueckoit cucTemsl
XHUMHYECKHUX 3JICMEHTOB.
Maruuii 1 KaJbLUi: [TOTy4YEHHUE,
(buznyuecKre U XUMHUYIECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX
BEIIECTB U UX COSTMHCHUH

JKEcTKOCTh BOIBI U CIOCOOEI €€
YCTpaHEHHS

ATIOMUHUI: TIOJyYEHUE,
¢busnvecKkue 1 XUMHYECKHUE
CBOMCTBA, IPUMEHEHNE

AmdoTepHbIe CBOICTBA OKCHIA U
THIIPOKCHUIA AITFOMUHUS,
THJIPOKCOKOMIUIEKCHI aTFOMUHHS,
UX IPUMEHECHNE

Pemenue 3aga4 PAa3JIMIHBIX
THIIOB

[TpakTryeckas padora Ne 7.
Pemenue skcriepuMeHTATEHBIX
3aga4 no teme "MeTaibl
rJ1aBHBIX oarpynm'

OOw1as xapakTepUCTHKa
METaJUIOB MOOOYHBIX TOATPYIIIT
(b-rpynn) Ilepuoanueckoit
CUCTEMbI XUMHUYECKUX
3JIEMEHTOB

https://m.edso0.ru/Q4YB
TZ3RY

https://m.edsoo.ru/609W
LKNTN

https://m.edsoo.ru/OZHB
SIBO6

https://m.edsoo.ru/RM21
RHCBM

https://m.edsoo.ru/ZCTJX
7CQ3

https://m.edsoo.ru/ZR9H2
3T3K

https://m.edsoo.ru/INZN
M9J50




84

85

86

87

88

89

90

91

duznueckre 1 XUMUYECKUE
CBOMCTBA XpOMa U €ro
COEMHEHHH, UX MPUMEHECHHUE

Baxueiinme coequHeHUS
Mapranua. [lepmanranar kanus,
€r0 OKUCJINTEIbHBIEC CBOMCTBA

dusnueckre U XUMHYIECKHE
CBOMCTBA KeJie3a U €To
coequuenuil. [lonyuenue n
MIPUMEHEHHE CIIJIABOB XKeje3a

du3nueckue U XuMHUUECKHUE
CBOMCTBA M€Y U €€ COSANHCHUH,
HX IIPUMEHEHUE

duznyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €T0
COEMHEHHH, UX MPUMEHEHHE.
' apOKCOKOMILIEKCHI IMHKA

[IpakTuueckas pabora Ne 8.
Pemenue skciepuMeHTATBHBIX
3a7a4 1o teme "MeTaibl
MoOOYHBIX oArpymm"

Pemenue 3amau Pa3JIMIHBIX
THIIOB

O0001IeHYE ¥ CUCTEMATU3 AU
M3YyYEHHOI'0 MaTepHaa 1o TeMe
"MeTtamner"

https://m.edsoo.ru/EMHS
SBONN

https://m.edsoo.ru/TVZP
FX8X4

https://m.edsoo.ru/71YS
MIGSD

https://m.edsoo.ru/GET2
LI9K3X

https://m.edsoo.ru/O4C5
KBEJ

https://m.edsoo.ru/BAJA
YWR2G

https://m.edsoo.ruw/EI77E
UHOQZ

https://m.edsoo.ru/NHKR
DJUTS



92

93

94

95

96

97

98

99

100

KonTponbhas padota no teme
"Mertansr"

AHanu3 pe3ynbTaToB
KOHTPOJILHON paboTHI,
KOPPEKIHS OIIHOOK

Pone xuMuu B o0ecrieueHun
YCTOMYMBOI'O Pa3BUTHUSA
yenoBeuecTBa. IloHsTHE O
HAaYYHBIX METOAAaX UCCIEA0BAHUS
BCIIIECTB

HayuHble nprHIHITBL
OpraHU3alUul XUMHIECKOTO
npou3BojacTBa. [IpoMbIIUICHHBIE
CIOCOOBI OJTYYCHHUST BXKHEHIIINX
BEILIECTB

Xumudaeckoe 3arpsA3HCHUE
oxpy;xammeﬁ Cpeabl U €TI0
IIOCICACTBUA

XuUMHUA U 310pPOBbE YEIOBEKA.
JlexapcTBEHHBIE CpPEACTBA

Xumus nuiny. Pons xumun B
oOecrieueHnH MUIIEBON
0€e30macHOCTH

KocMmernueckue u
nap(@roMepHBIe CpesICTBa.
BbriToBag xumug

XWUMUA B CTPOUTENBCTBE.
Baxwueiiime cTpouTebHbIE U
KOHCTPYKIIMOHHBIE MaTepUabl

https://m.edsoo.ru/47Z62V
30B1

https://m.edsoo.u/KGZ0
DOKTT

https://m.edsoo.ru/SSTS5R
WKS8

https://m.edsoo.ru/V4Y2
OWSUR

https://m.edsoo.ru/HFYW
AQIVW

https://m.edso0.ru/992M
UF415

https://m.edsoo.ru/BTM3
AEKNW

https://m.edsoo.ru/OV85P
PBKW

https://m.edsoo.ru/SFX2N
2T3J




XHUMHUS B CEIHCKOM XO3SIHUCTBE.

101 Opranuyeckre 1 MUHEPAJIbHbIE | https://m.edsoo.ru/YY395
ynoopenus. CucremaTu3anus u ROAJ
000011IeHNE 3HAHUHA II0 TEME
AnMUHUCTpaTUBHAS https://m.edsoo.ru/IGMS
102 1 1
KOHTpPOJIbHAs paboTa CPOK9

OBIIEE KOJIMYECTBO YACOB I10

8
[TPOTPAMME 102 ’



ITPOBEPAEMBIE HA EI'S 10 XUMHUU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJBLHOM ITIPOTPAMMBI
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kox nposepsiemoro
TpedoBaHMSI

1.1

1.2

1.3

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJbTATAM OCBOEHHUSI OCHOBHC
NMPOrpaMMbl CpeaHero o0uero oOpa3oBaHus

Brnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOPask BKJIIOYAECT:

OCHOBOIOJIArarolue MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOIbI, 3JIEKTPO
p-, d->NEeKTpOHHbIE OpOUTAM aTOMOB, OCHOBHOE M BO30YXKIEHHOE COCTOSIHU
BAJICHTHOCTbB, 3JIEKTPOOTPULATEIEHOCTD, CTENEHb OKUCIICHHS, XUMUUYECKas CBSI3
CBS3M), TI'HOpUAM3aIMsl aTOMHBIX OpOWTaNel, KpUCTaIMYecKass peleTka,

MOJISIDHBI ~ 00BEM, MOJSIpHAs KOHIIEHTpPALUs, pacTBOPbl (MCTHHHBIE,

KPUCTAJNIOTUAPAThI, YIJIEPOJHbIN CKeleT, (YHKUMOHAJIbHAS TPYIIA, pajuKal
¢dopmyna, uzomepus (CTpyKTypHas, reomerpudeckas (LMc-, TpaHCH30MeEpus
TOMOJIOTH, YIJIEBOJOPOJbl, KHUCIOPOJA- W a30TCOAEpKAIINE COCAUHEHUS, |
BemiecTBa (YrJeBOJbI, KHUPBI, OCIKH), MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEH
COCJMHEHUs, KPEKUHT, PU(POPMHUHT, TUMBI XUMHUYECKHUX PpeaKIuil (OKUCIUTE]
9K30- M DJHAOTEPMHUYECKHE, pPEAKIMM HOHHOrO OOMEHa, TOMO- M TreTep
HeoOpaTUMBbIE), PacTBOp, SJEKTPOIUTHI, HEIEKTPOIUTHI, SJIEKTPOIUTHUECKA:
JUCCOLUAIMH, OKHCIUTEND, BOCCTAHOBUTEND, 3JIEKTPOJIN3, CKOPOCTh XUMHUECK

paBHOBECHE)

TEOPUU ¥ 3aKOHBI (TEOPUS XUMUYECKOTO CTPOEHUS OPraHWYEeCKUX BEIIECTB
AJIEKTPOIUTHYECKON nuccounanuu, [lepuonnueckuii 3akon JI.1. Menneneena, 3
3aKOHOMEPHOCTH, CHUMBOJMYECKHN S3BIK XUMHH, MHUPOBO33PEHUYCCKHUE 3HaH
MMOHUMAHUSA TMPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH, COBPEMH

CTPOCHUHU BCIICCTBA HA ATOMHOM, MOJICKYJIAIPHOM U HAIMOJICKYJIAPHOM YPOBHAX

NpEACTaBJICHUA O MCXaHU3MaX XUMHUYCCKUX peaKHHfI, TCPMOJAUHAMHUYC

3aKOHOMECPHOCTAX UX NPOTEKAHUA, O XUMHNYECKOM PaBHOBECUH, JUCIICPCHBIX CH(



1.4

1.5

2.1
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4.1

4.2

4.3

(baKTOJ'IOFI/I‘IeCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBC, TIIOJYUYCHUHU U 0e3¢

BaXKHEHUIITNX HCOPTraHNYCCKUX U OPraHNMYCCKUX BCUICCTB B 6I)ITy u HpaKTI/I‘—IeCKOf

O6I_I_II/IC HAayY4YHBbIC NPUHOUIIBI XUMHUYCCKOT'O IMPOU3BOACTBA (Ha MMpUMCEPC IPOU3E

aMMuaka, MeTaHoJ1a, nepepaboTKu HePTH)

CdhopmupoBaHHOCTH YMEHUI BBISBIISTH:

XapaKTCPHBIC IMPU3HAKH U B3aUMOCBA3b U3YUCHHBIX HOHHTI/IfI, MMPUMCHATH COOTB

OIMMCAHUUN CTPOCHUA U CBOICTB HCOPTraHNYCCKUX U OPIraHUYCCKUX BCUICCTB U UX

B3aMMOCBS3b XHMHUUYECKUX 3HAHWUN C IOHATUSIMHU U MNPpCACTABJICHUAMU JPYTY

OCO3HAHHOTO MMOHUMAaHUS U 00BICHEHHS CYHIHOCTHU MAaTCPHUAIIBHOTI'O CAUHCTBA M1

ChopMupoBaHHOCTh YMEHHUS UCIIOJIb30BaTh:

HAaMMCHOBAHUSA XUMHNYECCKUX COGI[PIHCHI/II;'I MCKAYHAPOAHOI'0 COr03a TCOPECTUUCCH
U TPHUBUAJBHBIC HAa3BaHHA BCIICCTB, OTHOCAIMMUXCA K MIYUCHHBIM KII

HCOPTraHNYCCKUX COE€IUHECHUI

XUMHUYCCKYIO CHMBOJIMKY JII COCTABJICHUS (bOpMy.]'I HCOPraHUYCCKUX BCI

CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYeCK]

CdopMupoBaHHOCTh YMEHHS KIACCU(DUITMPOBATD:

HCOPraHM4YCCKUC BCIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA W KPUTC]

HU3y4aCMbIX XUMHUYCCKUX 00BEKTOB

OpPraHM4cCKHUC BCHICCTBA, CaMOCTOATCIILHO BI)I6I/IpaTB OCHOBAaHMA U KPUTECL

HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

IO Ppa3jInYHbIM IIPHU3HAKAM (‘lI/ICJ'Iy U COCTaBy pCarupyrommx BCHICCTB, TCILIC

M3MEHEHHUIO CTEIICHEH OKHCIICHUS 3JICMCHTOB, O6paTI/IMOCTI/I PCAKIUHA, YHACTUIO KaT

CpopMUpPOBAaHHOCT YMEHHS XapaKTEpHU30BaTh JJICKTPOHHOE CTPOCHHE a
BO30YKIEHHOM COCTOSHUHM) U MOHOB XUMUYECKUX AJIEMEHTOB | — 4 mepuoioB
J.W. MenneneeBa u ux BaJICHTHbIE BO3MOXHOCTH, UCIIOIb3Ysl IOHATHUS S-, P-,

SHEpPreTHYECKUe YpOBHU



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4
10.5

CdhopmupoBaHHOCTH YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB

O6pa3yeMBIX nMH COG,Z[I/IHeHI/II‘/'I 110 Iepuoam U rpyiiam

ChopmHupoBaHHOCTH YMEHUS COCTABIIATh YPABHEHUSI XMMUUYECKUX PEaKLIUN U pa

OKHUCIHUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ MoCpCACTBOM COCTABJICHUSA 3JIC]

peakiun

YPaBHEHMS PEAKIMH Pa3TUYHBIX THUIIOB; IMOJIHBIE U COKpAIEHHBIC YPABHEHUS P

YUUThbIBas YCJIOBHS, IIPHU KOTOPBIX OTU PCAKIWH UAYT 10 KOHIA

peakiuii TUAPONU3a, PEAKIMHA KOMIUIEKCOOOpa3oBaHUS (Ha HpUMEpe TUAPO!

AJFOMUHUS)

ChopmrpoBaHHOCTH YMEHHUS MTOATBEPHKIATH:

Ha KOHKPETHBIX IMpUMEpax XapakTep 3aBUCUMOCTH PEAKIIMOHHOM  CIIO
COCIMHEHUI OT KPAaTHOCTH U TUIA KOBAJICHTHOW CBS3U (G- M T-CBS3H), B3aWN

Ipynn aTOMOB B MOJIEKYJIax, a TaKXKe OT 0COOEHHOCTEH peasin3aluy pa3IuvHbIX

peakuui

XapaKTCPHBIC XHMHYCCKUC CBOMCTBa BCIICCTB COOTBECTCTBYIOIIMMU OKCIIC]

YPaBHEHUU XUMHYECKUX PEaAKIUI

ChopmupoBaHHOCTE  YMEHHS  XapaKTepU30BaTh COCTaB M Ba)KHEUIIN
MPUHAUISKANINX K ONpeAeNEHHbIM KjaccaM W TPYIMIaM COCTUHEHHH (Tpo«
THIPOKCHIBI, COJIH; YTJIEBOJOPO/IbI, MPOCTHIE 3PHUPHI, CIUPTHI, (DEHOIBI, allbJETY

KHCJIOTHI, CJIOKHBIE A(UPBI, KUPHI, YTIAECBOAbI, AMUHBI, aMUTHOKHUCIIOTHI, OCITKH )

ChopMupoBaHHOCTh YMEHHUS IPOBOIUTH PACUETHI IO XUMUYECKUM (opMyJIaM U

peaKI_II/Iﬁ C UCITIOJIb30BAHHNEM (I)I/ISI/I"ICCKI/IX BCJIIMYHH:

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKIUU, €CIH OJHO U3 HC
BHJIE PACTBOPA C ONPEACIEHHON MacCOBOM JOJIEH pacTBOPEHHOIO BELIECTBA WII

MPUMECH )

MaccoBOW MJIM 00BEMHOM J10JIM, BBIX0J1a IPOAYKTA PEAKIIUI
TEIIOBOTO AP deKTa peaKIHii
00BEMHBIX OTHOIIICHUH Ta30B

110 HAXOXKJCHUIO XMMUYECKON (pOPMYIIbI BEIIECTBA



11

12

13

14

15

BilaneHne cucreMod 3HAaHMM O METOAAX HAyYHOrO IIO3HAHMS SIBICHUH IIP]
€CTECTBEHHBIX HAyKaX W yMEHHE IPUMEHATb 3TU 3HAHUA IPU OSKCIEPUME
BEIIECTB M U1 OOBSICHEHHs XHMMYECKHX SBJICHUI, HMEIOIUX MECTO B

JCATCIIBHOCTH YCJIOBCKA U B HOBCG}IHGBHOﬁ KU3HU

CdhopMupoBaHHOCTh YMEHHS HPUMEHSTH (MCIIONB30BaTh) 3HAHHUS O COCTaBE W
HKCHEPUMEHTAJIBHON TPOBEPKU THIIOTE3 OTHOCUTEIILHO 3aKOHOMEPHOCTEH

peakuuid ¥ MPOTHO3MPOBAHUS BO3MOXKHOCTEW HMX OCYIIECTBIICHUS; CHCTEMHBIC
OOBSICHEHUSI W TPOTHO3UPOBAHUS SIBICHUN, MMEIOIIMX E€CTECTBEHHOHAYUYHYIO

I'paMOTHBIX peH_IeHI/Iﬁ HpO6J'IeM B CUTyalUAX, CBA3aHHBIX C XUMUEH

ChopmupoBaHHOCT, YMEHUS IJIAHUPOBATH W TMPOBOJUTH XUMHYECKHHA JKCI
U3y4YCHUE CBOWCTB HEOPraHMYECKHX U OPTaHHMYECKHUX BEIECTB, KAYECTBCHHBIC
Pa3IMYHBIX KJIACCOB M KHCIIOPOACOJCPKAIIMX OPraHHYECKUX BEIIECTB, PEIle
3a7a4 10 PACHO3HABAHUIO HEOPraHUYECKUX M OPraHUYECKHX BEINECTB)
Oe3omacHOr0 OOpaleHHus C BEIIECTBAMH M JIAOOPAaTOPHBIM 000pYIOBaHHEN
UCCIICIOBAaHMS; TPEICTABIATh B PA3IMYHON (opme pe3yabTaThl IKCIEPUN

OILICHUBATh UX JOCTOBEPHOCTH

ChopMHpPOBaHHOCTh YMEHHSI OCYIIECTBIISTH IIEJICHANPABICHHBIH TIOMCK XHM
pa3IMYHBIX MCTOYHHMKAX (HAaydyHas W yueOHO-HaydHas JUTepaTypa, CPeACTBa Mac
WNuTepHer u Apyrue), KPUTHUECKH aHATU3UPOBATh XUMHUYECKYI0 HHMOpMAaIu

WCITIOJIb30BaTh B COOTBETCTBUU C IMOCTABJICHHOHN y4eOHOM 3a1aueit

CdhopMHpPOBaHHOCTH YMEHUSI TPOTHO3UPOBATH, AHAIM3UPOBATH W OLICHUBATH
HKOJIOTMYECKOM O€30MacCHOCTH TOCIEACTBHIA OBITOBOW W TMPOM3BOACTBEHHOM
CBSI3aHHOMW C mepepaboTKOl BellecTB; c(OPMHUPOBAHHOCTh YMEHUI OCO3HABATH C
JKMBBIC OPraHM3MBI OIPENEIEHHBIX BEHIECTB, IMOHMMAs CMBICI ITOKa3aTess
KOHIIEHTPALUH, W TOSCHATH HAa TPHUMEpax CIOCOOBI YMEHBIICHHS W TPEHO

BO3,Z[€ﬁCTBPI$I Ha OpraHU3M YCJIOBCKaA



IHHEPEYEHD 2JIEMEHTOB COILEPKXAHUA, ITPOBEPAEMBIX HA EI'D I1O

XUMHUHAN

Kon

1.1

1.2

1.3

1.4

1.5

1.6
1.7

1.8

1.9

1.10

1.12

1.13

IIpoBepsieMblii JJIEMEHT COEPKAHUS

TCOPCTI/I‘ICCKI/IC OCHOBBI XMUMHH

Crpoenue BemectBa. CoBpeMeHHass MOJeNb CTpPOEHUs atoma. PacrpeneneHue 3JIeKTPOH(
ypoBHsM. Kiaccudukarnus XuMudeckux 371eMeHTOB. OCOOCHHOCTH CTPOSHHS SHEPTreTHUYECK]
p-, d-3nemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAsA KOHPUTYP2

QJICKTPOHBI

[Iepuoanueckas cucrema xumuueckux anemMeHToB .M. MenneneeBa. dusnueckuii cMpici [
J.N. Menpeneesa. [IpuauHbl 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB JIEMEHTOB U UX COEJT
rpyrmmnaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCIIH!

Y TUIPOKCHUJIOB

BaneHTHOCTD. BJICKTpOOTpI/II_IaTeJ'IBHOCTL. CTeneHb OKHCIICHUSA

Bunel xumudeckoil cBsi3u (KOBaJIGHTHAsi, MOHHAs, METAJJIMYecKas, BOJOPOJHAsI) U MeXaH
MexMOJIeKyIsIpHbIE  B3aUMOJCHCTBUS. BemecTtBa MOJIEKYJISIPHOTO W HEMOJICKYJISIPH(

KPUCTAITIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAININYECKON pell

Xumnueckas peakuus. Kinaccupukanuss XUMUYECKUX peakiiii B HEOpraHMYeCKo U opraH

COXPAHEHHUS MacChl BEIIECTB
CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IM4HbIX (PaKTOpPOB
TermnoBble 3()(HeKTh XUMUYECKHX peakiuil. TepMOoXuMHYECKIE ypaBHEHHS

O6paTI/IMBIC pCaKkuu. XHUMHUYECKOE PaBHOBECHUC. q)aKTOpLI, BJIMAIOIIMUEC HAa COCTOAHHE XHM

[Tpuniun Jle larenne

Onexrponutudeckas auccouuanys. CHiIbHbIE U c1a0ble AMeKTpoiauThl. Cpeaa BOJHBIX PACTE

HeﬁTpaﬂBHaﬂ, mICJI04YHas. CremneHb Jucconyanyy. Peakiiuy HOHHOTO oOMeHa

IMuaponms coneii. MonHoe nmpousBenenue Bobl. Bomopoaneiit mokasarens (pH) pactBopa

Cnoco0x1 BbIPpAXKCHHA KOHLCHTpALMKU PpPaCTBOPOB: MaACCOBaA JOJIA paCTBOpéHHOFO

KOHIIeHTpauys. HacbleHHble 1 HEHACHIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramioruj

OKHCIUTEITEHO-BOCCTAHOBUTEIILHBIC pcaKknuuu. HOBGIIGHI/IG BCIICCTB B Cp€aax C Pa3HbIM 3i

SJICKTPOHHOT'O Oananca

DJEeKTPOIU3 pacTBOPOB U PACILIABOB COJIEeH
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3.4

3.5

3.6

3.7

3.8

OCHOBBI HEOPTaHUYECKOW XUMUU
Knaccudukanus HeopraHmueckux coenHeHnii. HoMeHK1aTypa HEeOpraHmuecKux BEIlecTB

XHWMHYECKUE CBOMCTBA BAXKHEHIIIMX METAJIJIOB (HATPUM, KaJIHMK, KaJIbIIUH, MarHUi, aTFOMAHU

MeZlb) U uX coenrHeHui. OO0uIe crnocoObl MOy4YeHNs METaIJIOB

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETANIOB (TaJloTeHOB, CEphI, a30Ta, docdopa, yrie

COCTMHEHHH (OKCHJIOB, KHCIIOPOICOACPKAIIMX KHUCIIOT, BOJAOPOIHBIX COSTUHEHU )

I'erermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAIJICIKAIINX K pa3JIMYHBIM KJiIacCaM

WnenTudukaiys HeOpraHu4eckux coequHeHnid. KauecTBeHHbIE peakiuy Ha HeOpraHudec

OcHOBEI OpFaHquCKOﬁ XUMHNHN

OCHOBHBIE MMOJOKEHUS TEOPUU XUMUYECKOTO CTPOCHHS OpraHndyeckux coeauuenni A.M. b
CKEJIET OpraHu4eckoil MosekyJbl. KpaTHOCTh XMMUYECKOW CBSI3U. S- M P-CBA3M. sp3-, .
opOuTasieii aTOMOB yryiepoa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XHMHUYECKOTO CTPOSHH

I'omonoruyeckuit pan. Mzomepusi U H30Mepsl

[TonsTHE 0 PyHKIMOHANBHOI rpynie. OpueHTanOHHBIC Y3PPEKTH 3aMeCTUTENCH

[MpencraBneHre o KiIacCH(PUKAIMUM OPTaHWYCCKUX BemecTB. HoOMEHKIaTypa oprar

(cucremaTuyeckas) U TPUBHAJIbHBIE Ha3BaHUs BAXKHEUIINX IIPEICTAaBUTENIEH KIIACCOB OPraHu

CBO6OZ[HOpaHHKaHBHBIﬁ U HOHHBI MEXaHU3MBI pCaKknuu. Ilonstue o HYKJICO(I)I/IJ'IG n 3

MapkoBHukoBa. [IpaBuio 3aiiiieBa

AunkaHpl. XHMMHUYECKHE CBOWCTBA aJKAaHOB: TaJOT€HUPOBAHUE, JETUIPUPOBAHUE, TEPV
KpEeKUHT, n3oMepu3aiusi, ropenue. [lomyuenune ankanoB. [{uknoankansl. Crenuduka cBe

MaJIbIM pasMEpOM IHKIJIA. Peakmun MMPUCOCAUHCHUSA U PaJUKAJIBHOI'O 3aMCIICHUA

AnkeHpl.  XWMHYECKHE  CBOMCTBA:  peakmWu  NPUCOSAUHEHUs  (TaJIOTeHUPOBA
TUJIpOTaJIOr€HUPOBaHKE, THIpaTallks), TOPEHUs, OKUCIEHUS U MonuMepu3auuu. [Ipombliie

CIOCOOBI TIOTYYEHUS AJIKEHOB

AnkanueHpl. XMMHUYECKHE CBOMCTBA alIKaJIMCHOB: PEAKIMHU MPHUCOCIUHEHUs (THIPUPOBAH

ropeHus u nonumepusanuu. Ilomydenue aikaareHoB

AnkuHbl. XUMHUYECKHE CBOWCTBA: pPEAKIMH MPUCOCTUHEHHs (TaJIOTeHUPOBAHUE, TUIPY
TUJIPOTAJIOT€HUPOBAHKE) KaK CIIOCO0 MOITYYEHHsI TOJIMMEPOB U APYTUX MOJIE3HBIX MPOIYKTO!
I'openue anerunieHa Kak UCTOUHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHU Il CBAPKU U PE3KH 1

allCTHUIJICHA



3.9

3.10

3.11

3.12

3.13

3.14

3.15

Apenbl. XUMHUYECKHE CBOMCTBA OEH30JI1a: peakluy dIEKTPOGUIBLHOTO 3aMEeICHHUs, TIPUCOEIE
rajorenupoBanue). Peakuus ropenus. OcoOEHHOCTH XHMHUYECKHUX CBOMCTB TOJIyoOJa.
Oco0eHHOCTH XMMHUYECKHX CBOMCTB ctupoiia. [lomumepusanus ctupona. CrocoObl mom

apoOMaTHYECKUX YIJIEBOJOPOIOB

Crnuptsl. [IpenenbHble 0IHOATOMHBIE CHHUPTHL. XHUMUYECKHE CBOICTBA: B3aUMOJCHCTBHE
YCTaHOBJICHUS HAJIMYMS THUIPOKCOTPYMIIbI, C TaJOr€HOBOAOPOJIAaMHU KaK CIOoco0 MOIy4YEHHUS P
U MEeXMOJIeKyJIsgpHas aeruaparauus. Peakums ropenus. IlomydeHue sTaHOna: peaxiius

ruaparanus 3TUJICHA. OTUJICHITIUKOIb U T JIMICPHUH KaK MPEACTABUTCIIN IPCACIbHBIX MHOI'0A"

®enoin. XuMu4eckue CBOMCTBa (peHoa (peakiuu ¢ HaTpueM, T’UAPOKCUIOM HATpHsl, OpOMOM

Anpaeruapl. XUMHUYECKHE CBOMCTBAa TMpelneibHBIX albJEeTUIOB: THAPUPOBAHUE; Kadec
KapOOHWIIbHYIO TPYMITY (pEeaKkiusi «CepeOpsiHOro 3epKaia», B3aUMOACHCTBHE C THAPOKCHION
MPEACIBbHBIX ANbJACTU/IOB: OKHCIICHHE CHUPTOB, THUIpaTalis aleTujeHa. AIETOH Kak Iif

OcobeHHOCTH pCaKku OKUCIICHUS allCTOHA

KapOoHnoBbie KHCIOTHI. XMMHUYECKHE CBONCTBA IMPENEIBbHBIX OJHOOCHOBHBIX KapOOHOBBIX
XUMUYECKUX CBOWCTB MYpPaBbUHOW KHUCIOTHI. [loiydeHue mpenesbHbIX OZHOOCHOBHBIX
OKHCJICHUE aJIKaHOB, QJKEHOB, IIEPBUYHBIX CIUPTOB, alabJACTHIOB. Briciine mpeneis!

KapOOHOBBIE KHUCIIOTHI

Cnoxusble 3¢upbl U kupbl. CrocoObl MOMyYeHHs CIOXHBIX 3(upoB. OOpaTUMOCTh PE
[IpumeHeHue CIOXHBIX (QUPOB B MUILEBON U map(roOMepHON MPOMBINIIEHHOCTH. JKupbl
TJIUIEpUHA ¥ BBICIIMX KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA JKHPOB: THIPUPOBAHHE,
WIA OMBUICHHUE, KHPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOJYYEHHs COJIeH BBICIIMX KapOOHO!

COJIM BbICHIHNX Kap6OHOBI)IX KHCJIOT

XUMHYECKUE CBOWCTBA TIUIIOKO3BI: PEAKLMHM C YYaCTUEM CIMPTOBBIX U QIBJACTUIHON IP)
Opoxenue. llpumeHeHue riIOKO3bl, €€ 3HAYEHHE B JKU3HENESTEIbHOCTH OpraHuima. /|
MasbTO3a. BoccTaHaBImBaromue U HEBOCCTAHABIMBAOIME nqucaxapuasl. ['uaponus aucaxa
KpaxMmay, rimkoreH. CTpoeHHe MakpOMOJIEKYJ Kpaxmalla, TJMKOIeHa M LEJUIIOJIO03bI.

KpaxMmana M LEeJUIoJIO3bl. XUMUYECKHE CBOMCTBA Kpaxmasa: THIPOJIU3, KAauyeCTBEHHA
XUMHUYECKUE CBOWCTBA ILEJUIIOJIO3bI: TMAPOJIN3, MOJy4YeHHE 3(QUpPOB LeUIron03bl. [ToHAT

BOJIOKHAaX (BHCKO3a, alleTaTHBIN IIEIK)



AMuUHBI. AMHUHBI KakK OpTraHHUYCCKUC OCHOBAHUM: PCAKIUU C BO,HOfI, KHCJIOTaMU, pCaKIusd

NpEaACTAaBUTECIIb ApOMATUYCCKUX aMUHOB. XuMU4JecKre CBOMCTBA aHUJIMHA: B33PIMO,Z[€I>1CTBI/IC

3.16
BOJIOM, okucieHue. [lomydyeHne aMHHOB AJKWIMPOBAHMEM aMMHAaKa M BOCCTAaHOBJICHHC
YIJIEBOAOPOJOB
AMHMHOKHUCIIOTHI W OelKkd. AMHUHOKHCIOTHI Kak amM(pOTEpHBIE OpPraHUYEeCKHE CO
3.17 aAMHHOKHCIIOTBI, OOpasyromue Oenku. XUMHUECKHE CBOWMCTBA OENKOB: THIPOJIN3, JICHAT,
(LBETHBIE) peaKkiuu Ha OeNKU
CrtpoeHue u CTpyKTypa MOJIUMEPOB. 3aBUCUMOCTH CBOMCTB MOJIMMEPOB OT CTPOCHHS MOJIEK)
3.18 MOJIyYEHUSI BBICOKOMOJIEKYJISIPHBIX COCAMHEHUMN: PEaKIMU MOJIMMEPHU3ALUU U TOJUKOH ICH(
BOJIOKOH
3119 Wnentudukaius opraHnYecKux COeAMHEHUN. Penienne skcrepuMeHTalbHbIX 33/1a4 Ha pa
OpraHUYeCKUX BEUIECTB
3.20 ['eneTnydeckas CBsI3b MEXKy KilacCaMu OPraHUYECKUX COECIMHEHUM
4 XUMHS U )KU3Hb
41 XuMusl B OBCETHEBHOM xu3HU. [IpaBuia 6e3omacHOl pabOThl ¢ €AKUMHU, TOPIOYUMHU U TOK
cpencTBamMu OBITOBOM XUMUH
Xumus U 340pOoBbe. XUMHUS B MEIMIMHE. XUMHUS U CEJIbCKOE XO3SMCTBO. XHUMHS B IPOMI
4.2 SHEPreTHKA: IPUPOIHBIN U MOy THBIA He(PTSIHOM Ta3bl, UX COCTaB U UCIOJIb30BaHUEe. COCTaB ¥
(MpUpOIHBIE UCTOYHUKHU YTIIEBOIOPOIOB)
XUMHS U HKOJNOTUs. XUMHUYECKOE 3arps3HEHUE OKPYKAaroUIEH Cpelbl U €ro MOCIEACTBUSL
4.3 MOYBBI, aTMOC(epbl, (GIOphl U PayHbl OT XUMUUecKoro 3arpsizHeHus. [Ipobiema 0TX010B U
AJnbTepHATUBHBIE UCTOYHUKHU YHEPTUU
O61ue mpencTaBiIeHHs O MPOMBIIIIEHHBIX CIIOCO0aX MOMyYeHUsI XUMHUYECKHUX BELIECTB (Ha
4.4 aMMuaka, cepHo Kuciotel). U€pHas u uBeTHas Meramuryprus. CTEKIO W CHIIMKATE
[IpompbinenHast opranndeckas XuMus. CoIpb€ AJ1s1 OPraHMueCKOU MPOMBIIIIIECHHOCTH
5 Tumnbl pacy€THBIX 3a/1a4
51 Pacuétel Macchl BemecTBa Uil 00bEMa ra30B MO U3BECTHOMY KOJIHMUYECTBY BEIIECTBA, MACC
13 YYaCTBYIOLIUX B PEAKIIMU BELIECTB
52 Pacuérsl TermmoBoro 3¢ dekra peakuuu
53 Pacuérpl 00BEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKIIUAX
54 Pacuérer maccel (00b€Ma, KOTUYECTBA BEIIECTBA) MTPOIYKTOB PEAKIINH, €CITU OJTHO U3 BEITIIC

(umeeTt mpuMecH)



5.5

5.6

5.7

5.8

Pacuérsl MaccoBoii nin 00BEMHOM JJ0IH BBIX0/1A POYKTA PEAKIIUU OT TEOPETUUECKU BO3

Pacuérsl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIH OHO U3 BELIEC

pacTBOpa € ONpeAeIEHHON MAaCCOBOM JOJIEN pACTBOPEHHOIO BELIECTBA

Pacu€Thl ¢ ncmonb30BaHUEM IMOHITHI «MaccoBas A0JIs1», «KMOJIAPpHAsA KOHICHTPALU, «pa

Haxoxaenue MonekyasipHOil popMyJibl OpraHMYeCKOro BEUIECTBa 10 ero MIIOTHOCTH U Ma

SJICMCHTOB, BXOOAIIUX B €0 COCTaB, UJIX IO MPOAYKTAM CropaHusd



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOJUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






