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HOACHUTEJBHASA 3AITUCKA

PabGouass mporpamMmMa 1o XUMHM Ha YPOBHE CpeIHEro ooOmero oOpa3oBaHUS
paspabotana Ha ocHOBe DexmepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHMN K pe3yJbTaTaM OCBOCHHS
dbenepasibHOM 00pa3oBaTeNbHONW MporpaMMbl cpeaHero oobmero obpazoBanus(POIl
COO), npencraBneHHbIx B DenepaibHOM TOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom Konuenmuu mnpenoaaBaHus y4eOHOTO mpeaMeTa «XUMHUS» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit deneparnuu, peanu3yroumx OCHOBHbBIE
oOpa3oBarenbHblE MPOTPaMMbl, M OCHOBHBIX TOJIOkKEHUN «CTpaTeruu pa3BUTHUA
Bocriutanusi B Poccuiickoit @enepanuu Ha nepuon no 2025 roma» (PacnopspbkeHue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XWUMHSI Ha YPOBHE YIUIyOJIEHHOIO M3YYEHHS! 3aHUMAET BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4HOro obOpaszoBanus ydamuxcs 10-11 kmaccoB. U3ydyenue mpeamera,
peaiuzyeMoe B yCIOBHUSIX AUPHEPEHIUPOBAHHOTO, MPOPUIBHOTO 00y4YEeHHMsI, TPU3BAHO
oOecreunTh 00111€00pa30BaTEeIbHYI0 M OOLIEKYJIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUJISl afanTalui UX K OBICTPO MEHSIIOLIUMCS YCIOBHSIM >KM3HU B
COLIMYME, a TAaKXKe ISl MPOAODKEHUSI OOy4eHHs] B OpraHu3alusax MNpoPecCHOHAIBHOIO
o0pa3oBaHuUsl, B KOTOPBIX XUMHUS SIBJISIETCSI OJTHON U3 IPUOPUTETHBIX JUCITUTUIHH.

B nporpamme mo XuMHuHM Ha3HAuY€HUE MpeaMeTa «XUMHUSD» MOIy4YaeT MOAPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUU ¢ OCHOBoONoJararomumu nojoxenusasmu @I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LENeH, COoAep KaHusl, pe3yJIbTaTOB 00yueHus U TpeOOBaHUN K
YPOBHIO TMOJATOTOBKHM BBITYCKHUKOB. CBHIETEIBCTBOM TOMY SBIISIFOTCS CIIEIYIOLIUE
BBITIOJIHSIEMbBIE TTPOTPAMMOi IO XUMUU (YHKIIUU:

o UH(pOPMALMOHHO-METOMYECKasl,  peanu3alus  KOTOpod  obecreunBaer
MOJIydYeHUE TMPEJCTaBICHUS O LEJAX, COAEep)KaHWW, OOILIed cTpareruu OOydeHus,
BOCIIMTaHUS U Pa3BUTHs OOYYaIOIIUXCS CPEeICTBAaMHM MpPEIMETa, U3y4aeMoro B paMKax
KOHKPETHOTO TTpoduis;

e OpraHU3alMOHHO-TUIAHUPYIONIasi, KOTOpas MpeIyCMaTpUBAET OMNPEACIICHUE:
MPUHIUIIOB CTPYKTYPUPOBAHUS U MOCJIEI0BATEILHOCTH U3yUYEHUs y4eOHOro Marepuana,
KOJIMYECTBEHHBIX M KAaYECTBEHHBIX €ro XapaKTEePUCTHK; MOAXOAO0B K (POPMUPOBAHUIO
collepKaTeIbHOM OCHOBBI KOHTPOJSL W OLEHKH OOpa30oBaTelIbHBIX JTOCTHXKCHHI
oOydaromuxcsi B paMKax HTOrOBOH aTTecTanvd B (OpMe €IUHOr0 rocyJapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriryO0JIEHHOTO U3YUYEHUSI XUMUU:

e YCTaHABJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJEp>KaHue, 00s3aTeNbHOE IS
M3Y4YeHUsT B paMKax OTIEIbHBIX Mpoduiiel, MpeaycMaTpuBaeT paclpeeicHue Hu
CTPYKTYPHUPOBAHHE €ro IO KJaccaM, OCHOBHBIM COJIEPKATECIbHBIM JIMHUSM/pa3iesiaM

Kypca;



e HaéT MpUMEPHOE pacmpeleieHne Y4eOHOTO BpPEMEHH, PEKOMEHIYEMOTo IS
M3YUYEHHUS OTMICIIbHBIX TEM;

e TIpeJaraeT NPUMEPHYIO MOCIIEI0BATEIbHOCTh U3yUeHHUsS YUeOHOr0 MaTepuana C
y4€TOM JIOTUKU MTOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

e JaET METOAMYECKYI0 MHTEPHpETalUIO Ielel W 3aJay u3ydeHus IMpeaMeTa Ha
yrayO0aEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME CPETHEr0 OOIIETOo
00pa3oBaHusl, COJIEPKATEIIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHUS
OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CPEIHETO O0IIero 00pa3oBaHusl (JINYHOCTHBIX,
METaINpeIMETHBIX, TMPEIMETHBIX), a TakXke C Y4E€TOM OCHOBHBIX BHUJOB YyueOHO-
MO03HABATENbHBIX JEHCTBUI 00YyYaIOIIErocs o OCBOCHUIO COJIEPKaHUs MpeIMETa.

[Io BcemM Ha3BaHHBIM NO3WLMUSAM B MporpaMmMe MO XHUMHHU MPETyCMOTpPEHA
MIPEEMCTBEHHOCTh C 00yYE€HHEM XMMHUHU Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3zoBaHus. 3a
npejesiaMd YCTAaHOBJIICHHOW MPOTpaMMOM IO XUMHUHU 00s3aTeNIbHONW (MHBApUAHTHOM)
COCTaBJISIIOLIECH coJepKaHusl ydyeOHOro mnpenMera «XUMHUS» OCTa€Tcsi BO3MOXKHOCTb
BBIOOpAa €ro BapUaTUBHOM COCTABIISIIONIEH, KOTOpas JOJDKHA —OINpEAENsIThCS B
COOTBETCTBHUM C HAMPABIEHUEM KOHKPETHOTO POt 00yUYEHUsI.

B cootBercTBHM ¢ KOoHUENTyalbHbIMU NOJOKEHUIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOr0 M yriyOJEHHOro ypoBHEH B cucteMe AUQPHEpeHLHPOBAHHOTO
oOy4YeHHUsl Ha YpPOBHE CPEIHEro oOIIero oopa3oBaHUsl XMMHS Ha YpOBHE YIIIyOJIEHHOTO
M3YUYEHUs HANpaBJIEH HA pEaU3alMI0 MPEEMCTBEHHOCTH C TMOCIEAYIOINIMM 3TalioM
MOJIyYEHHUS] XUMHUUYECKOr0 00pa30BaHMsI B paMKaxX MU3y4YEHHs CIIEHUATBbHBIX €CTECTBEHHO-
HAay4YHBIX M XUMUYECKUX JIUCIMIUIMH B By3aX U OpraHu3alusix CpeIHEero
mpodeCCHOHAIBHOTO o0pa3oBaHusA. B 9Tol cBsI3M H3ydeHHE mpeaMeTa «XUMUS
OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha pPacCUIMPEHUE U YIIyOJIEHHE TEOPETUYECKON u
MPAaKTUYECKOM TMOATOTOBKM OOYYArOUIMXCS, BBIOPABIIMX ONPEACAEHHBIA MPOPUIb
oOy4eHHsl, B TOM 4YHUCJIE C MEPCIEeKTUBON MOCIEAYIOIIEr0 MOJIYYeHUS] XUMUYECKOIrO
o0pa3oBaHusI B OpraHU3aIUsAX MPopecCHOHAbHOTO 00pa3oBanus. Hapsimy ¢ aTum, B cBeTe
tpeboBanniit ®I'OC COO k MmIaHUpyeMbIM pe3yJibTaTaM OCBOEHHUS ¢eaepanbHON
o0pa3oBaTeIbHONM MpOrpaMMbl CpeIHEro O0O0IIero oOpa3oBaHUs H3Y4YEHUE IpeaMeTa
«XUMHUS» OPUEHTHUPOBAHO TAKXKE HA PEIICHHE 3a/lad BOCIHUTAHMS U COLMAIBHOIO
pa3BUTHs oOydaroumxcsi, Ha (OPMHPOBAHUE Y HUX OOUIEMHTEIUIEKTYaJbHBIX YMEHUH,
YMEHUN parMoHaM3alik Y4eOHOTO Tpy/na W OOOOMIEHHBIX CIOCOOOB NEATEIHHOCTH,
UMEIOIINX MEXAUCITUTUTMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocraBnsitoliuMu - ripeamMeTa «XUMHUS» Ha YpPOBHE YIIyOJIEHHOTO H3y4eHHUs
ABJISIFOTCS YIIIyOJI€HHBIE Kypchl — «Opranudeckas XuMus» 1 «O011as 1 Heopranmdeckas
xumus». [lpu ompeneneHuM TOAXOMOB K OTOOPY M CTPYKTYPHOM OpraHU3aINH
COJIEpKaHMS ATUX KypPCOB B IPOTPaMMe 110 XMMHHU 32 OCHOBY HNpHUHSATHI 1onoxeHuss ®I'OC
COO o paznnuuax 6a30BOro U yriryoJéHHOTo ypOBHEH U3yUeHUs IpeaMeTa.



OcHoBy conepkanus KypcoB «Opranudeckas xuMus» 1 «O01as 1 HeopraHudeckas
XUMUS» COCTaBIIIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN M YMEHMM, OTHOCSIIMXCA K
0a30BOMYy YpPOBHIO M3YYEHHS MpeAMeTa. JTa CUCTeMa 3HAHWM MOIydaeT OnpeneiacHHOe
TEOPETHUYECKOE JIOMOJIHEHUE, TO3BOJIAIOIIEe OCO3HAHHO OCBOUThH CYIIECTBEHHO OOJIBIINMN
00BEM (hakTOoNOrMYecKoro matepuaia. Tak, Ha yriayOaéHHOM ypOBHE U3YUYEHUs IIPeIMETa
o0ecrieyeHa BO3MOXHOCTh 3HAYUTEIBHOIO YBEIUYEHHUS 00bEMA 3HAHUN O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COEIMHEHUN HAa OCHOBE pACIIUPEHUA W YTIyOJIeHHS
NPEACTAaBICHUA O CTPOCHUM BEUIECTBA, XHMHUYECKOW CBA3M M 3aKOHOMEPHOCTSX
NPOTEKAaHUSI PEAKIMi, PACCMATPUBAEMBIX C TOYKH 3PEHUS XUMUYECKOW KHUHETHUKH M
TepMOAMHAMUKH. M3yueHne mnepuoanmveckoro 3akoHa u Ileprognyeckoil cHUCTEMBI
XUMHUYECKUX D3JEMEHTOB 0Oa3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX
MIPEACTABICHUSIX O CTPOCHUHM aToMa. XMMHUYECKasl CBSI3b OOBACHSIETCS C TOUKH 3PEHHUS
HHEPreTUUECKUX N3MEHEHUH MPpH € 00pa30BaHUU U pa3pyLICHHUH, a TAKXKE C TOUKU 3PEHUs
MeXaHU3MOB €€ 00pazoBaHus. V3yueHue TUIOB peakuil JononHseTcss GOpPMUPOBAHUEM
MPEACTABICHU 00 JIIEKTPOXUMHUYECKUX TMPOIEccax M DBJIEKTPOJIM3E paCIUIaBOB H
pacTBOPOB BEILIECTB. B Kypce OpraHMYecKOM XUMHH MPHU PACCMOTPEHHUM PEAKIIMOHHOMN
CIIOCOOHOCTH COEIMHEHUN yAendeTcs 0co00e BHHUMAaHUE BONPOCaM 00 3JIEKTPOHHBIX
s dexTax, 0 B3aMMHOM BIUSSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaKIuil.

Oco0oe 3HaueHHue MUMEET TO, YTO Ha COJIEPKaHUE KYypCOB XUMHUU YTIyOJIEHHOTO
YPOBHSI M3Yy4ECHUS Il KJIACCOB OMpeAeT€HHOro mnpoduis (IJIaBHBIM 00pa3oM Ha HX
CTPYKTYpPY M XapakTep JOMOJHEHUH K O0IIeil cuCTEME MPEAMETHBIX 3HAHUI ) OKA3bIBAIOT
BIIUSIHUE CMEXHBIE MpeAMEThl. Tak, HampuMep, B COJIEPHKAHUU MPEAMETa ISl KIACCOB
XUMUKO-(u3ndeckoro npodusis 0onbinoe 3HadyeHUue OyAyT UMETh DJIEMEHTHI Y4eOHOTro
MaTepuaina no oouieit xumuu. [Ipu nu3yyeHun npeaMera B JaHHOM CIy4yae aklEeHT Oyner
cellaH Ha OOILIHOCTh METOJOB MO3HAHUS, OOUIHOCTh 3aKOHOB M TEOPUM B XMMHUHU W B
¢u3uKe: aTOMHO-MOJEKYJsIpHas Teopusi (MOJIEKyJisipHas Teopus B (U3HKE), 3aKOHBI
COXPaHEHUS MacChl M 3HEPTUH, 3aKOHBI TEPMOJUHAMUKH, 3JIEKTPOJIN3A, IPEACTABICHUS O
CTPOEHUH BEILECTB U APYToOE.

B To ke BpeMs B coliepKaHUM MpeAaMeTa sl KIACCOB XMMHKO-OMOJIOTUYECKOTO
npoduiist 6oJbIINI yAENbHBIA BeCc OyJeT UMETh OpraHuueckas xumusa. B sTom ciydae
MPEA0CTABISAECTCA BOZMOXKHOCTD JIsl 00Jiee 00CTOSTENBHOTO PACCMOTPEHUS XUMUYECKOM
OpraHM3aliMi KJIETKH Kak OHOJIOTMYECKOM CHCTEMbI, B COCTaB KOTOPOH BXOIAT, K
MpuUMepy, TaKhe CTPYKTypHbIE KOMITIOHEHTBI, KaK JIMOUABI, OCJIKH, YIJICBOJIBI,
HYKJIEMHOBBIE KHUCJIOTBI M jApyrue. [lpm »TOM 3HaHUS O cocTaBe M CBOMCTBax
MPEACTABUTENCH OCHOBHBIX KJACCOB OPraHUYECKHX BEIIECTB CIIY»aT OCHOBOM Jis
M3YYEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, JbIXaHUs, MUIICBAPECHUS.

B mnmane ¢opMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB TO3HAHUSI M OIbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHUW W3Yy4YeHHE TMpeaMeTa «XUMHUsS» Ha YrIyOJIEHHOM YpPOBHE OCHOBAaHO Ha



MEXITPEIMETHBIX CBS3SX C YUYCOHBIMU MPEAMETAMH, BXOSAIIUMHU B COCTaB MPEIMETHBIX
obnacteit «EcTecTBeHHO-HayuHBIE TIpeAMETHD», «MaTemaTnka W WH(pOpMaTHKa» W
«PyCCKH S3BIK U JINTEPATYPAy.

[Ipu n3zydyenunn yuyeOHoro npeamera « XUMHUs Ha yriyOJIEHHOM YpPOBHE TaKkKe, KaK
Ha YpPOBHE OCHOBHOT'O M CpeIHEro odiiero oopazoBaHus (Ha 6a30BOM ypOBHE), 3ajadeit
MEPBOCTENEHHON 3HAYMMOCTH SIBJIsIETCS JOPMHUPOBAHUE OCHOB HAYKH XMMHHU KaK 001acTh
COBPEMEHHOTO E€CTECTBO3HAHMSI, MPAKTUUYECKON NEATEIbHOCTH YelIOBEeKa W OJHOTO U3
KOMITOHEHTOB MHUPOBOM KyJNbTYyphl. Pemienue 3Tod 3aaun Ha yriayOJE€HHOM YypOBHE
U3YyYEeHUS TIpeIMEeTa MpeArnoaraeT pealn3alno TakuX 1ee, Kak:

e (opMupoBaHME TMpEACTABICHHI: O MaTepUaIbHOM  €IMHCTBE MM,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTU SIBIICHUI MPUPOJBI, O MECT€ XMMHH B CHCTEME
€CTECTBEHHbIX HayK W €€ BeAylled poiau B OOECIEeUeHUH YCTOWYMBOTO PAa3BUTHS
YeJIOBEYECTBA: B PEUICHHMHM NPOO0JIeM 3KOJOTHYECKOW, SHEPreTUYecKOW M MUIIEBOU
0€30MacHOCTH, B PA3BUTHH MEUIIUHBI, CO3IAHUH HOBBIX MATEpHUAJIOB, HOBBIX HCTOYHUKOB
SHEPruM, B OOECIEUEHHWH PAIMOHATBLHOTO MPUPOIOTOIL30BaHUA, B (OPMHUPOBAHUU
MHUPOBO33PEHUSI U O0IIEH KyJIbTYphl U€JIOBEKa, a TaKKe IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI Cpefie;

e OCBOCHHE CHUCTEMBI 3HAHUMU, JISKAIUX B OCHOBE XMMHYECKON COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpa: PYHIAMEHTAIBHBIX MOHATHMA, 3aKOHOB U TEOpUI
XUMHUH, COBPEMCHHBIX MPEACTABICHUN O CTPOCHWM BEIIECTBA HA PAa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYJISIPHOM, O TEPMOJUHAMHUYECKHX U
KHHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEAKIUH, 0 XUMHYECKOM
PaBHOBECHUM, PACTBOpPaX W JHUCIEPCHBIX CUCTEMax, 00 OOMUX HAy4YHBIX MPUHITUIIAX
XUMHUYECKOTO TIPOU3BOJICTBA;

o (opmupoBaHue y 00ydarOMUXCsI OCO3HAHHOTO MOHUMAaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYCCKUX 3HAHUW JUIsi OOBSCHEHWS KIIOYEBBIX HACH H MpobiieM
COBPEMEHHOM XWMHH, JJii OOBSICHEHHUS W TPOTHO3HPOBAHUSA SIBIICHWUW, HMMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOJTY; TPAMOTHOTO PEUIEHUs MPOOIieM, CBA3aHHBIX C XUMHEH,
MPOTHO3MPOBAHMS, aHalM3a M OICHKH C TO3UIMA HSKOJIOTHYecKOod 0e30macHOCTH
MOCJIEACTBUM OBITOBOM M TMPOU3BOJICTBEHHOM JCATEILHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMHYECKUM MTPOU3BOJICTBOM, NCIIOJIE30BaHNEM U TIEPEPAOOTKOM BEIIECTB;

e yIIIyOJICHUE MPEJCTABICHUN O HAyYHBIX METO/IaX IMO3HAHUS, HEOOXOUMBIX IS
MpUOOPETEHUSI YMEHUN OPHUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHS] XMMHUYECKUX
SIBJICHHH, UMEIOIIUX MECTO B TIPUPOJIC, B PAKTUICCKOMN JEATCILHOCTH U TTOBCETHCBHOM
KU3HH.

B mmane peanuzanuu TEpPBOOYEPETHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIIMX
(GYHKIMIA TIEJIOCTHON CUCTEMBI CPEHETO 00IIero 00pa3oBaHus MPU U3yUYCHUU TPeIMeTa
«XUMHS» Ha YIIIyOJIEHHOM YPOBHE OCOOYIO aKTyallbHOCTh NMPUOOPETAIOT TaKHe LIETH U
3a/la4u, KaK:



e BOCMHUTAaHHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUM TPUPOJBI, YBAKEHUS K
MIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPETUUECKHUX U TIPUKIIATHBIX UCCIEOBAaHUIN B XUMHH,
(dbopMHUpOBaHUE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH;

e pa3BUTHE MOTHBAIMH K O0yUEHUIO U TIO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJTIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 00IIIEUEIIOBEUECKIX IIEHHOCTEH;

e pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEHW oOydwarommxcsi, (GOpPMUPOBAHWE y HUX CO3HATEIHHOTO OTHOIICHHS K
caMo00pa3oBaHUI0O M HEMPEPHIBHOMY O00pa30BaHUIO KaK YCJIOBUIO  YCIEIIHON
po(heCCUOHATBFHOW M OOIIECTBEHHOW AEATEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 370POBBIO U TTOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH,

e (opmMupoBaHNE YMEHHI W HABBIKOB Pa3yMHOTO MIPUPOIOTIOIL30BAHMS, PA3BUTHE
AKOJOTUYECKON  KYJbTYpbl,  IPUOOpPETEHHE  OMmbITa  OOIIECTBEHHO-TIOJIE3HOMN
HKOJIOTUYECKOM IEeSITEIbHOCTH.

OO6miee unciio 9acoB, MPEIYCMOTPEHHBIX I U3YYCHHUS XUMUU HA YTIyOJICHHOM
YPOBHE cpeaHero oomero oopa3zoBanus, coctaBisieT 340 gacon: B 10 kimacce — 170 gacoB
(5 uacoB B Henemo), B 11 xmacce — 170 yacoB (5 4acoB B HEZEIIO).



COAEPKXAHUE OBYUYEHUA

10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMMH.

[IpenMeT u 3Ha4YeHHE OPraHUYECKOW XUMHH, MPEACTABIECHHE O MHOT000pa3uu
OpraHUYECKUX COCTUHEHUN.

DNEKTPOHHOE CTPOCHHUE aTOMa yTIepoJia: OCHOBHOE U BO3OYXAEHHOE COCTOSIHUSI.
BaneHTHple BO3MOXKHOCTM aroMa yriepoaa. XUMHUYECKas CBSI3b B OPraHUYECKHX
coequHeHUsX. Tumbl TUOpUAM3AIMU aTOMHBIX opOuTanei yriaepoaa. MexaHU3MBI
00pa30BaHUsI KOBAJICHTHOW CBsI3M (OOMEHHBI U JOHOPHO-aKIENTOPHBIN). Tumbl
NEePEKPbIBaHUS AaTOMHBIX OpOUTaNeil, - u m-cBsi3u. OuHapHasi, IBOMHAS U TPOITHAsI CBS3b.
Crioco0Onl pa3peiBa CBsA3€H B MOJIEKyJIaX opraHndyeckux Bemiects. [lonsTue o cBo00aHOM
paaukaie, Hykieouie u 3JeKTpoduie.

Teopust cTpoeHuss opranndeckux coeauHeHnid A.M. byTtiepoBa U COBpEMEHHBIE
MIPEACTABICHUS] O CTPYKTYpE MOJEKYJ]. 3HAaY€HUE TEOPUH CTPOCHUS OpPraHUYECKUX
coequHeHU. MonekynspHble U CTpYKTypHble (opmynbl. CTpyKTypHblE (HOPMYIIBI
pa3IMYHBIX BUJOB: Pa3BEPHYTAasl, COKpaIEHHAas, CKeyleTHasd. M3omepus. Bunabl nzomepun:
CTPYKTYypHasi, IPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE 3(PPEKTHI B MOJIEKYJaX OPraHUYECKUX
COEIMHEHUN (MHIYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpencraBienne o KiacCUPUKAUMM OpraHUYeckux BemiecTB. [loHsTHe o0
bynkumnonansHOM rpymnme. ['omonorusi. ['omonoruueckue psaapl. CuctemMaTudeckas
HOMeHKIaTtypa opranudeckux coeaudennit (IUPAC) wu TpuBuManbHble Ha3BaHUS
OTAEIbHBIX MPEICTABUTEIICH.

Ocobennoctu W KiIaccupuUKalys OpraHudeckux peakiuuid. OKUCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKLINHA B OPTraHUYECKON XUMUH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHMsS BEIIECTB M WX IPEBPAILCHMIA:
O3HAKOMJIEHUE C 00pa3laMu OpPraHUYECKUX BEIECTB W MaTepHallaMH Ha MX OCHOBE,
OMBITHI 1O NPEBPALIECHUIO OPraHUYECKHX BEIIECTB MpPH HAarpeBaHuu (TUIABJICHHE,
0o0yTJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJT OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Anxanpl. ['oMonornueckuil psig ankaHoB, oOmas ¢opMmyna, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJ allKaHoB, SP°-
ruOpuIU3alMs aTOMHBIX opOuTanel yriepoaa, 6-cBsi3b. GuU3NUeCcKUe CBOMCTBA aJIKAaHOB.

XHMMHUYECKHE CBOWMCTBAa AQJIKAaHOB: PpEaKLUU 3aMELIEHUs, HW30MEpHU3alnH,
JNETHIPUPOBAHMS, LMKIM3aLWU, NUPOJIU3a, KpeKkuHra, ropeHus. IlpencraBieHue o
MEXaHU3ME PEaKIN paJuKaIbHOIO 3aMEILIECHHMS.

Haxoxnenue B mpupoze. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aIKAHOB.

[uknoankanel. OOmas ¢opmyna, HOMEHKiIatypa U uzoMepus. OcoOeHHOCTH
CTPOCHHSI M XMMHYECKHUX CBOMCTB MasbIX (LMKIOMPOMAH, LUKIOOYTaH) M OOBIYHBIX



(IMKJIOTIEHTaH, IUKIOTeKCaH) NUKIOaTKkaHoB. CrocoObl TMONMy4YeHUss W MPUMEHEHUE
LAKJIOAJIKAHOB.

Ankenpl. ['oMoyormueckuii psim  amkeHoB, oOmas QopMyia, HOMEHKIATYpA.
DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYN AaJKEHOB, SP>-THOpHau3aius
aTOMHBIX opOuTaneil yriaepoga, o- u m-cBsizu. CTPyKTypHasi U reomeTpuueckas (1uc-
TpaHc-) uzoMepusa. PuU3MUECKUe CBOWCTBA AJIKEHOB. XHWMHYECKHUE CBOWCTBA: PEAKIIUU
MIPUCOEIMHEHHUS, 3aMEUIEHUSI B O-TIOJIOKEHHUE NMPU JBOMHON CBA3HM, MOJMMEPHU3ALMH U
okucinieHus. IIpaBuno MapkoBHukoBa. KauecTBEHHbIE peaklMM Ha JBOWHYIO CBSA3b.
CriocoObl IOJTy4eHHs U IPUMEHEHHE aJIKEHOB.

Ankanuenbl. Knaccudukanusi ankaaMeHoB (CONpPsDKEHHBIC, HW30JUPOBAHHBIC,
Kymyauposantvle). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOEHUS M XUMHYECKHX CBOMCTB
CONPSDKEHHBIX AUEHOB, 1,2- m 1, 4-pucoenuuenue. llommmepusanus CONpsKEHHBIX
aueHoB. CriocoObl MOTyYeHUs: U IPUMEHEHHUE alIKaJUEHOB.

Ankusbl. ['oMoyiorudeckuil psii amkUHOB, 00Imas Qopmyia, HOMEHKIATypa H
M30MEPUS. ODIJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ QJIKWUHOB, Sp-
ruopuau3anms aToOMHBIX opoOutaned yriaepojga. DuU3WyYecKHe CBOWCTBA AJKHHOB.
XHUMHYECKUE CBOWCTBA: PEAKUUH NPUCOCAUHEHUs, AUMEpPU3AlMU U TPUMEpPHU3ALNH,
okucieHus. KHCIIOTHBIE CBOWCTBA AJIKWHOB, MMEKOIIMX KOHILIEBYIO TPOWHYIO CBS3b.
KauecTBeHHble peakiuu Ha TpoHHYH CBA3b. (CrocoObl MHOJy4YyeHUS W MPUMEHEHUE
AJIKUHOB.

ApomaThueckue yriieBoJopoAbl (apeHsl). ['oMosiornueckuil psig apeHoB, oOmas
dbopMyiia, HOMEHKJIATypa U H30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OeH301a. PU3NUYecKre CBONCTBA apeHOB. XMMHUYECKHE CBOMCTBA OEH30J1a U €T0
TOMOJIOTOB: pEaKlUU 3aMelleHusl B OCH30JbHOM KOJIbLIE U YIJIEBOAOPOJHOM pajuKae,
peaKklMy TNPUCOEAVHEHHS, OKHUCJIEHHEe romoyioroB OeH3ona. IlpencraBienue 00
OPUEHTHUPYIOIIEM JEHCTBUY 3aMECTUTENIEH B OEH30JIbHOM KOJIbLIE HA MPUMEPE aTKUIIbHBIX
paauKagoB, KapOOKCUIIBHOM, THUIPOKCHUIBHOM, aMUHO- W HHUTPOTPYMIbI, aTOMOB
raoreHoB. OcoOEHHOCTH XMMHYECKUX CBOMCTB crupoia. llomumepusanust ctuposna.
CnocoObl OJIy4eHHs U MPUMEHEHHE apOMaTHUYECKUX YIIIEBOJOPOIOB.

[Ipuponusiii ra3. IlonmytHeie HedTsHbIe ra3sl. HedTh M €€ mnpoucxoxxiaeHue.
Kamennslii yroiar v mnpoayktbl ero mnepepadotku. CnocoOwl mnepepaboTku HedTH:
MeperoHKa, KpeKUHT (TEPMUYECKUH, KaTATUTHICCKU ), pudOpMHUHT, TUPOTIU3. [IpoayKThI
nepepadoTku HeTH, UX MPUMEHEHHE B POMBIIIJICHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXIY PA3IMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE  CTPOEHUE  TaJIOTEHNPOU3BOJIHBIX  YIJIEBOIOPONOB. Peakuun
3aMEIEHHUs rajloreHa Ha TUAPOKCOTPYNIy, HUTPOTPYyHIy, [IUAHOTPYIITY, aMAUHOTPYIIITY.
JleiicTBUEe Ha TaJOT€HIPOM3BOJAHBIE BOJHOTO M CHUPTOBOIO pPacTBOpa UHIENOYH.
B3aumoneiictBue  gUrajoreHaJKaHOB C MarumeM ©W = IUMHKOM. IloHATHE O



METAJLJIOOPTraHUYECKUX COCIMHEHUSX. Ucnonb3oBanue rajg0reHIPOU3BOIHBIX
YIJIEBOJOPO/IOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOJbI M3YUCHHUS BEIIECTB U UX IMPEBPAILCHUI: U3ydYeHUE
(bu3MYecCKuX CBOMCTB YIJIEBOAOPOJOB (pacTBOPUMOCTH), KAYECTBEHHBIX pEaKIUn
YTJIEBOAOPO/IOB PA3JIMYHBIX KiIaccoB (0OeciBeuMBaHWE OpPOMHOW WM HMOAHOWU BOJIBI,
pacTBopa MepMaHraHaTa Kajus, B3aUMOJCICTBHE alleTHIEHAa ¢ aMMHUAYHBIM PacTBOPOM
okcupaa cepedpa(l)), kauecTBeHHOE OOHAPYKEHUE YTIIepOia U BOJIOPOJIa B OPTaHMIECKUX
BEILIECTBAX, MOJYUYECHHUE 3TUIICHA U U3YUYECHHE €T0 CBOMCTB, 03HAKOMJIEHUE C KOJUIEKIUSIMU
«HedTtp» u «Yronb», ¢ obpa3liamu 1iacTMacc, KaydyKoB M pPE3UHBI, MOJICTUPOBAHUE
MOJIEKYJ YTIEBOAOPOAOB U TAJIOTEHIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranHndecKue coeJMHeHUsI.

[IpenenpHble 0HOATOMHBIE CIUPTHL. CTPOCHUE MOJIEKYI (Ha IpUMEpPE METaHOJIa U
staHona). ['omonormyeckuii psin, obmias Qopmyna, u30MepHs, HOMEHKIATypa H
kinaccudukanua. Du3MUecKue CBOWCTBA MPEACIbHBIX  OJHOATOMHBIX  CIIUPTOB.
BopoponHbie CBSI3M MEXAY MOJIEKYJIaMU CIHAPTOB. XHUMHUYECKHE CBOMCTBA: pPEAKIUU
3aMelIeHus], JACeTHApaTali, OKHUCICHHS, B3aUMOJICUCTBUE C OPraHMYECKUMH U
HEOpraHM4ecKUMHu Kkuciaotamu. KayecTBeHHass peakidsi Ha OJIHOATOMHBIC CHUPTHI.
JleiicTBue »TaHOJIa W MeETaHOJIAa HAa oOpraHu3M yenoBeka. CrocoObl MOTyuYeHUS U
MIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie >¢upsl, HOMeHKIaTypa U uzoMmepus. OcoOEHHOCTH (UBUYECKUX U
XUMHYECKUX CBOWCTB.

MHOroaToMHbI€ COIUPTHI — TUIEHTIIMKOJb U ITULIEpUH. DU3NYECKUE U XUMUYECKUE
CBOMCTBA: PEAKIIMM 3aMEILCHUS, B3aUMOJEHCTBUE C OPraHUYECKUMU U HEOPTAHUYECKUMU
KUCJIOTaMH, Ka4eCTBEHHAs pEaKlMs Ha MHOroaroMHsle crnupthl. IlpencraBienue o
MEXaHU3ME peaklMil HyKJIeo(pUIbHOTO 3aMelleHus. JIeficTBue Ha OpraHu3M 4YeJloBeKa.
Cnoco0bI moJTy4eHus: U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enos. CTpoeHne MOJIEKYJIIbl, B3aMMHOE BIUSHUAE THIPOKCOTPYIIIBI 1 OEH301bHOTO
sapa. ®duszmdeckne cBoicTBa ¢eHona. OcoOCHHOCTH XHUMHUYECKHX CBOMCTB (eHoIa.
KauecTBennnie peakiuu Ha ¢eHon. TokcuuHocTh (eHosia. CriocoObl TMOMYYEHUS U
npuMeHeHue ¢penosna. enondpopmanbaeruaHas cMoa.

KapOoHunbHbIe COCNMHEHUS — albJETuibl U KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHWJIbHOM Tpynmbl. ['oMooTuuecKue psijibl aJIbIETHAOB U KETOHOB, 0011as opmyia,
M30MEpHUs U HOMEHKIATypa. @U3ndecKue CBOMCTBA aJbJIETUIOB U KETOHOB. XMMHYECKUE
CBOMCTBa aJIbJICTUJIOB M KETOHOB: peakiuu TpucoeAuHeHus. OKUCICHUE allbJCTUJIOB,
Ka4ueCTBEHHbBIC PEaKIuu Ha albleruibl. CriocoObl MOMyYeHUS U MPUMEHEHUE aibJIeTHI0B
Y KETOHOB.

OnHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3omepuss m HomeHkiIaTypa. dusnyeckue CBOWCTBA
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BOJIOpOJIHBIE CBSI3U MEXIY



MOJIEKyJIaMH KapOOHOBBIX KHCJIOT. XUMHYECKHE CBOMCTBAa: KHCIOTHBIE CBOWCTBA,
peakusi dTepuuKayy, peakify C y9acTUEM YTJIEBOI0POIHOTO paankaia. OCOOCHHOCTH
CBOMCTB MYpPaBbMHOW KHCIJIOTHL. [IOHSATHE O NPOM3BOIHBIX KapOOHOBBIX KHCIOT —
CIOXHBIX d3dupax. MuHoroobpasue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOWCTB
HENpeneNbHbIX M apOMAaTHYECKUX KapOOHOBBIX KHUCIOT, JTUKApPOOHOBBIX KHCIIOT,
IMAPOKCUKApOOHOBBIX  KUCHOT. [lpeacraButenu BbICIMX KapOOHOBBIX  KHUCJOT:
CTEapHHOBasl, NAIbMUTUHOBAS, OJICUHOBAS, JUHOAEBAS, UHOIEH08as1 KUCIOThL. CriocoObl
MOJIy4eHHs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢dupsl. ['omonoruueckuit psig, obmas dopmyna, H30Mepus M
HOMEHKIaTypa. ®u3nueckue u XUMUYECKHE CBOMCTBA: TUAPOIU3 B KUCIOW U IIEIOYHON
cpene.

Kupel. Ctpoenue, (uU3MUECKHE M XUMHUYECKHME CBOMCTBA KHUPOB: THUAPOIU3 B
KHCIION W menoyHoi cpene. OCOOEHHOCTH CBOWMCTB JKHPOB, COJACPIKAIIMX OCTATKH
HEIPEACIIbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUPOJIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mias xapaktepuctuka yrieBojaoB. Kiaccudukanus yrieBojgoB (MOHO-, AU- U
nonucaxapuabl).  MoHocaxapuibsl:  TUVIIOKO3a, (pykTo3a, rajgakro3a, pudo3a,
ne3okcupubo3za. dusznyeckue CBOWCTBA U HaxoxkJaeHue B mpupone. DdortocuuTes.
XVAMHYECKHE CBOMCTBA MTFOKO3BI: PEAKIIUH C YYACTUEM CIUPTOBBIX U aJIbACTUIHOMN TPy,
COUPTOBOE W MOJIOYHOKHUCIOE OpoxeHue. lIpumeHeHHe TIII0KO3bl, €€ 3HAYeHUE B
KUZHENIEATEIbHOCTH Oopranu3Ma. Jlucaxapuasl: caxaposa, MajabTo3a M JIAKTO3a.
BoccranaBimBaronie 1 HEBOCCTAHABIMBAIOIIME AUCaxapulbl. I'HIpoau3 aucaxapuios.
Haxoxnenue B npupone u npumeHeHue. [lomucaxapuipl: Kpaxman, TJMKOTEH U
nesutrono3a. CTpoeHrne MakpoMOJIEKYJT Kpaxmala, IIMKOT€Ha U HEJUToNI03bl. PU3HYecKue
CBOMCTBA KpaxMaJia M LEJUIIOJI03bl. XHWMHUYECKHME CBOMCTBA KpaxMaya: THAPOJIU3,
KAueCTBEHHAs] peakuusi ¢ HMOoJO0M. XHMHYECKHE CBOWMCTBA LIEJUIIOJIO03bI: THUAPOIU3,
nosiyueHue 3¢upoB Lewnono3bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
alleTaTHBIN MIENK).

DOKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIeCTB W HX MpPEeBpalICHUM:
pPacTBOPUMOCTh PA3JIMYHbIX CIHUPTOB B BOJIE, B3aUMOJEHCTBUE 3TaHOJA C HATPHUEM,
OKHUCJICHUE DOTWJIOBOIO CIUPTAa B aJbJCTHJ] HA PACKAIEHHOW MEIHOM NPOBOJIOKE,
OKHUCJIEHHME JTWJIOBOTO CIHpPTa JAUXPOMATOM Kaiausl (BO3MOXXHO MCHOJB30BAHUE
BHUJIEOMATEPUAIIOB), KAYECTBEHHBIE pPEAKUUMM HA albAeruipl (C  THAPOKCHUIOM
muammuncepeopa(l) u ruapokcugom menu(ll)), peakuus rauuepuHa ¢ THAPOKCHUIIOM
meau(ll), xumuyeckue cBoicTBa pacTBOpPa YKCYCHOM KHCIIOThI, B3AUMOJIEHCTBUE pacTBOPa
roko3el ¢ rugpokcugoM Mmenu(ll), B3aumoneilicTBue Kpaxmana ¢ MOAOM, pEUICHUE
HKCIIEPUMEHTAJIbHBIX 3a7au 1o TeMaM «Couptel U (enons, «KapOOHOBBIE KHCIOTHI.
Crnosxxnbie 23ups».

A3oTcoep:kaniue OpraHnvecKue coeuHeHms.



AMUHBI — OpraHWYecKue MPOU3BOJHBIE amMmHaka. Kiaccudpukanus amMHHOB:
anudaruyeckue W apoMaTUYECKHe;, MEepPBUYHbIC, BTOpUYHBIE M TpeTuuHble. CTpoeHue
MOJIeKyJd, oOmas QopMmyna, H30MEpHUs, HOMEHKJIAaTypa U (HU3UYECKHEe CBOWCTBA.
XUMHYECKOe CBOWCTBA anu(aTUYECKUX aMHHOB: OCHOBHBIE CBOWMCTBA, aJKUIMPOBAHUE,
B3aUMOJEMCTBHE NIEPBUYHBIX AMUHOB C a30TUCTON KUCI0TOM. COIM aKUIaMMOHUS.

AHWUIIMH — TIpPEeACTaBUTENIb aMHUHOB apoMarthdyeckoro psaa. CTpoeHue aHWIMHA.
B3aumHoe BnusHHE TPYII aTOMOB B MOJeKyJe aHuianHa. OCOOEHHOCTH XUMHYECKHX
CBOMCTB aHmnMHa. KadecTBeHHble peakuuu Ha aHwIMH. CrnocoObl MOJIy4eHus WU
npUMeHeHue anndarnyeckux aMuHoB. [lonydeHne aHuaHa U3 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u uzomepus. OThenbHbIE NPEICTABUTENH O-
AMUHOKHUCIIOT: TJMIMH, aJaHuH. PU3HUYEeCKHEe CBOMCTBA AMUHOKHUCIOT. XHUMUYECKHE
CBOMCTBa AaMMHOKHUCIOT KaK aM(OTEpHBIX OPraHUYECKHX COEAUMHEHUH, peaKuus
NOJIMKOHJAEHCAllUK, 00pa30BaHUE NENTHIHOM CBsA3U. buosornyeckoe 3HaueHHE
aMUHOKHCIOT. CUHTE3 ¥ THIPOJIN3 MIENTHIOB.

benku kak npupoaHble noauMepsl. [lepBuyHas, BTOpu4Hasi U TpETUYHAsA CTPYKTypa
0eJIKOB. XMMHUYECKHE CBOMCTBA OEIIKOB: THAPOJIN3, J€HATYpallvsl, KAYECTBEHHbIE PEaKun
Ha OeJKHu.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHMsS BEIIECTB M WX IIPEBPAILCHMIA:
pacTBopeHHEe OEJIKOB B BOJIE, IeHATypalys OEJIKOB IPU HarpeBaHUHU, LIBETHBIE PEaKIIMU Ha
O€eJIKH, pelIeHHE HKCIIEPUMEHTAIBHBIX 337a4 10 TeMaM «A30TCOAepKalue OPraHnIeCKHe
coelMHEeHUs» U «Pacno3HaBaHHe OPraHUYECKUX COCAMHEHUIN.

BbicokoMoJIeKyJISIDHBIE COCITMHECHUS.

OCHOBHBIE TMOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHWI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHD MTOJIMMEPU3ALINH, CPEIHSASI MOJIEKYJIIpHAs Macca.
OcCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJUMEpHU3aLus U
MOJIMKOH/ICHCALIHSL.

[Tomumepuble  marepuanbl.  IlmactMaccel  (HOAMATUIIEH,  HOJUIPOIMIIEH,
MOJIMBUHWIXJIOPU, MOJIACTUPOII, NOJINMETHIIMETAKPHJIAT, MOJIMKapOOHATHI,
noaudTUIeHTEpedTanaT). Y TUIu3aius u nepepadoTka rmiacTyka.

DnacToOMEpbl: HATypalbHbIA KaydyK, CUHTETHUECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

Bosnokna: HaTypaibHble (XJIONOK, IIEPCTh, WIENK), HCKYCCTBEHHBbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIABCaH).

[Tonumepsl crnenralbHOrO Ha3HaueHus (TeJoH, KeBiap, 3JIEKTPONPOBOJISALINE
MOJIUMEPHI, OMopa3znaraeMblie OJIUMEPHI).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHMS] BEIIECTB M WX IPEBPAILCHMIA:
O3HaKOMJIEHHE C O00pa3lamMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIacTMacc,
Kay4YyKOB, PELIEHUE 3KCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Pacrno3HaBanue muactmace u
BOJIOKOH).



Pacuérnsle 3anaun.

Haxoxaenune MoneKkyJIspHOR (hOpMyJibl OPraHUYECKOTO COETMHEHHS 10 MACCOBBIM
JOJIIM 3JIEMEHTOB, BXOSIIMX B €r0 COCTaB, HaXOXJACHUE MOJIEKYJAPHON (HOPMYJIbI
OpPraHUYECKOT0 COEJIMHEHUs Mo Macce (00bEMY) MPOAYKTOB CrOPAaHHUA, MO KOJIUYECTBY
BellecTBa (Macce, 00bEMY ) MPOIYKTOB PEAKIIUHU U/UIIM UCXOIHBIX BEILIECTB, yCTAHOBJICHHE
CTPYKTYpHOU (POpPMYJIBI OpPraHMYECKOTO BEUIECTBA HA OCHOBE €r0 XUMHUYECKHX CBOMICTB
WIM CIIOCOOOB TMOJyYEHUS, OIpPEACNICHHE JOJM BbIXOAA MPOAYKTa PEAKUHH OT
TEOPETHYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmss MeXIpEeAMETHBIX CBS3€W IIPU M3YYEHHUU OpraHUYeckor xumuu B 10
KJIACCE OCYIIECTBIIIETCS YEepe3 HCIOJIb30BaHME KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSTUM, TaK W TOHSTHM, MPUHATHIX B OTAEJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1ue ecTecTBEHHO-HAayuyHblE IOHATHA: SIBJICHHE, HAy4YHbIH (akT, TMIIOTE3a,
TEOpHs, 3aKOH, aHAJIN3, CUHTE3, KJIaccupuKanus, HaOJI0eHUE, U3MEPEHHE, IKCIIEPUMEHT,
MO/I€J1b, MOJICJIMPOBAHUE.

@dusuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUYECKHI
YpOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSHUE BEIIECTBA, (hU3HUECKUE
BEJIMYMHBI, EJUHULBI U3MEPEHUS, CKOPOCTh, SJHEPT U, Macca.

buonorusi:  kierka, oOpraHu3M, 9KocucTtema, oOuocdepa, MeTabOIMU3M,
HACJIEICTBEHHOCTb, ABTOTPO(HBIA W TreTepoTPOPHBIM THUI TNUTaHUA, OpOXKEHHE,
(boTocuHTE3, IbIXaHue, OCIKH, YIIIEBOAbI, )KUPbI, HYKJIEHHOBBIE KUCIOThI, (PEpMEHTBHI.

['eorpadusi: mosie3HbIe HCKOMAaEMble, TOIINBO.

TexHonorus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IMUTAaHUSA, MOIOLIUE
CpelCTBa, MaTepUasbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX slep. XuUMHUUeckuil snemeHT. M3orombel. CtpoeHue
ANIEKTPOHHBIX OOOJIOYEK AaTOMOB, KBAHTOBBIC YHCIA. DHEPreTHYECKUE YPOBHU W
oIypoBHU. ATOMHBIC opOuTanu. Kinaccudukaius XuMHUIeCKuX 3JIeMeHToB (S-, p-, d-, f-
aJeMeHThl). PacnpeneneHue 53JIEKTPOHOB MO aTOMHBIM OPOUTAIAM. OJIEKTPOHHBIC
KOH(UTYpallMM aTOMOB 3JIEMEHTOB TEPBOrO—UETBEPTOr0 MEPHOJIOB B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(pUTypaiuu HOHOB.
DIEKTPOOTPULIATENBHOCTbD.

ITepuonnueckuii 3akoH U [lepuoanyeckas cucremMa XUMHAYECKUX 3iieMeHTOB JI.1.
MenneneeBa. CBs3b NMEpUOAUYECKOr0 3aK0oHA U [leproanueckoil cucTeMbl XUMUYECKHUX



AJIEMEHTOB C COBPEMEHHON TEOpHUEW CTPOECHUS ATOMOB. 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMHYECKUX AJIEMEHTOB M 00Pa3yeMbIX UMHU TPOCTHIX U CIIOKHBIX BEIIECTB 110
rpynmnaM u nepuojaM. 3HaueHue nepruoanyeckoro 3akona /.M. Menzaeneesa.

XUMHUYEeCKass CBsI3b. BHAbl XMMHYECKOM CBSI3M: KOBAJCHTHAs, HWOHHAsi,
MeTajndeckas. MexaHu3mbl 00pa30BaHMsI KOBAJIGHTHOW CBSI3M: OOMEHHBIM U JJOHOPHO-
aKIENTOPHBIA. DHEPrus U JyiuHa CBA3U. [[0JIIpHOCTD, HaNPaBIEHHOCTh U HACKIIIIAEMOCTh
KOBaJEHTHOW cCBsA3u. KparHeie cBsa3u. BojgopoaHas cBsizb. MEXMOJIEKYISPHbBIC
B3aUMOJICHCTBUSI.

BajieHTHOCTh U BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHON CTPYKTYPbI
MOJIEKYJI C UX TEOMETPUYECKUM CTPOCHUEM (Ha TPUMEPE COCTMHEHUM 3JIEMEHTOB BTOPOTO
nepuoja).

[IpencraBienre O KOMIUIEKCHBIX coequHeHHsX. CocTaB KOMIUIEKCHOTO HWOHA!
KOMILJIEKCOOOpa3oBarTelb, JIUTraH/bl. 3HAYCHUE KOMIUIEKCHBIX coenuHeHui. [loHstue o
KOOPAWHAIMOHHOW XUMHUH.

BemectBa ~ MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO ~ CTpPOE€HMsS.  THIbl
KPUCTAUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucrtemax. VctuHabie pactBophl. IIpencrtaBienue o
KOJUIOMAHBIX pacTtBopax. CrocoObl BbIpaKEHHS KOHILEHTPALMM PAcTBOPOB: MaccoBas
JI0JIsI BEUIECTBA B pAacTBOPE, MOJISIpHAsA KOHIIEHTpanus. HachlllieHHbIE U HEHACHIIIICHHBIE
pPacTBOpPBI, pACTBOPUMOCTh. KpucTamaoruaparsl.

Knaccudukanms U HOMEHKJIATypa HEOPTaHMYECKUX BENIECTB. |pUBHAIILHBIE
Ha3BaHMS OTHEJbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanysa XuMHUEeCKUX peaKuii B HEOPraHUYECKOM U OPraHU4YECKON XUMUMU.
3aKOH COXPAHEHHSI MAacChl BEUIECCTB; 3aKOH COXPAHEHHUSI M NPEBPALICHUS SHEPTUU TPHU
XUMUYECKUX peakuusix. TemnoBbie 3PGHeKThl XUMUYECKUX peakiuil. TepMOXuMUYecKue
ypaBHEHUS.

CKOpOCTh XMMHUYECKOW peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HaKTOPOB.
I'omorenHbIe U rereporeHHsle peakiuu. Karanus u katanms3aTopsl.

OOpatumbie U HEOOpaTHUMbIC pEaKIMU. XHUMHUYECKoe paBHOBecue. KoHcTaHTa
XUMHYECKOro paBHOBecHUsl. DakTOpbl, BIUSIONMIME HA TMOJIOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpa, [ABJICHUE W KOHIECHTPAIIMM BENIECTB, YYACTBYIOUIUX B
peaxuu. [Tpunnun Jle [larense.

DnekTpoauTuueckas auccormanus. CuibHbIe U cila0ble AJeKTpoauThl. CTeneHb
mucconuannu. Cpena BOJIHBIX PAacTBOPOB: KHUCJIOTHAsl, HEWTpajbHAs, IIEJIOYHAS.
Bonoponnslii mokazarens (PH) pactBopa. I'maponm3 cosneid. Peakimu norHoro ooMeHa.

OKHUCIUTENBHO-BOCCTAaHOBUTEIbHBIC peakiiui. CTeneHb oKuciaeHus. OKUCIUTENb U
BOCCTaHOBUTEND. [Iporiecchl OKUCIIEHUS U BOCCTAHOBJIEHUS. BaxkHENIIINEe OKUCIUTENN U



BOCCTAaHOBUTENIHU. METOJl 3JIEKTPOHHOTO OanaHca. DJIEKTPOJIU3 PaCTBOPOB U PACILIABOB
BEILIECTB.

DKCIepuMEHTAIbHBIE METO bl M3YUECHUS BEIIECTB U UX MPEBPAICHUN: pa3I0KEeHUE
MEPOKCH/Ia BOJIOPO/Ia B MPUCYTCTBUU KAaTAIU3aTOPA, MOJIECTU KPUCTAIITUYECKUX PEIIETOK,
IIPOBEJICHUE PEaKIMii MOHHOrO OOMEHA, OINpPEACIICHHE CPelbl PACTBOPOB C MOMOUIBIO
UHAMKATOPOB, W3yYEHUE BIUSHUS PA3TUYHBIX (HAKTOPOB HA CKOPOCTh XHUMHYECKOU
PEaKIUU U MOJO0KEHUE XUMUYECKOTO PABHOBECHS.

Heoprauuuyeckasi xumusi.

[Tonoxxenne HemeTawoB B [lepuoandeckon cucremMe XUMUIECKHUX 1eMeHToB [[. 1.
MenneneeBa 1 0COOCHHOCTH CTPOCHHS X aTOMOB. Du3ndeckne CBONWCTBA HEMETAJLIOB.
AInoTponus HEMETAJJIOB (Ha IpUMepe KUCIopoaa, cephl, hocdopa u yriaepoa).

Bonopon. Ilomyuenue, ¢usnueckue M XUMHUYECKHME CBONCTBA: pEaklUUd C
METAJJIAMH ¥ HEMETAJUIaMHU, BOCCTAaHOBUTENbHbIE CBOMcTBa. ['mapunbl. TorniauBHbIE
AJIEMEHTBL.

["amorensl. Haxoxnenue B mpupojne, CHocoObl ToJydeHHs, (U3HYECKUEe U
XuMuueckue cBoiicTBa. ['anmoreHoBojoponbl. BakHeilune KUCIOPOACOepKaIIue
COEIMHEHHs TalloreHoB. JlabopaTopHble M NPOMBIIUICHHBIE CIIOCOOBI TOTYYEHUs
rajgoreHoB. [[puMeHeHne rajJjoreHoB U UX COCIMHEHHUIM.

Kucnopon, o3oH. JlabopaTopHble U NPOMBIIUICHHBIE CIOCOOBI TOJYyYECHHUS
kuciopoaa. Ou3nyeckre U XMMUYECKUE CBOICTBA U MPUMEHEHHE KUCJIOpOAa U 030HA.
OKcuabl ¥ MEPOKCUIBI.

Cepa. HaxoxxaeHue B mpupoie, CriocoObl MoyueHus, Pu3ndeckue 1 XUMUISCKUE
cBorictBa. CepoBogopon, cyiabduasl. Oxcun cepoi(1V), okcun cepri(VI). Cepuucras u
CepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMeHeHue cepsl
1 €€ COCAMHCHUI.

A30T1. HaxoxaeHnue B nmpupoje, CrocoObl MojydeHus, GU3nIeCcKrue U XUMUUECKUE
cBorcTBa. AMMHaK, HUTpUibl. OKCUIBI a30Ta. A30THCTas U a30THAsI KUCJIOTHI U UX COJIU.
OcoOEHHOCTH CBOWMCTB a30THOM KHUCIOTHL. [IprMeHeHHe a30Ta W €ro COEIWHEHUH.
A30THBIE y100peHusl.

®docdop. Haxoxnenue B Tmpupoje, CHocoObl MOMydYeHUs, (Qu3nUecKkue u
xuMuueckue corcta. @ochunpl u pochun. Oxkcuanl Gocdopa, hochopHas kucnora u
e€ conu. [Ipumenenue gpocdopa u ero coenunennii. ochopubie yn00peHuUs.

Yraepo, HaxoxAeHUE B Npupojie. AJtoTponHbie Moaudukanuu. dunyeckue u
XUMUYECKME CBOWCTBA TMPOCTBHIX BEHIECTB, OOpa3oBaHHBIX yriepoaoM. Okcun
yrinepona(ll), oxcun yrnepona(lV), yronbHasi kuciora u €€ coiu. AKTUBUPOBAHHBIN
yroie, aacopoums. DymiepeHsl, TpadeH, yriepoanbie HAHOTPYOku. I[IpumeHeHume
MIPOCTHIX BEIIECTB, 00PAa30BAaHHBIX YIJIEPOJOM, U €r0 COSTUHECHUM.



Kpemunii. HaxoxzaeHue B MpUpoae, CHOCOObI MONy4YeHUs, (puanyeckue u
xumudeckue cBouctBa. Oxcun kpemuus(lV), kpeMHHeBas KHCIOTa, CHUJIMKATBHI.
[IpumeHeHne KpeMHuUs U ero coeAnHeHuil. CTEKI0, €ro Moiay4yeHue, BUIbl CTEKIIA.

[Tomoxenne metamuioB B llepmoguueckoll cuUCTEME XHMHUYECKUX SJIEMEHTOB.
Oco0EHHOCTH CTPOEHHUSI DIIEKTPOHHBIX 000JI0U€K aTOMOB MeTaJIoB. O01IuMe Pusnyeckue
cBolcTBa MeTasuioB. [IpuMenenne MeTamioB B ObITY U TexHHUKE. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUUYECKUN psii HampspKeHU meTaioB. OO0mue crnocoObl MOTyYeHHUs
METAJJIOB: TUAPOMETAILTYPrUs, MUPOMETAIUTYpPrus, sieKTpoMeramnyprus. I[lonarue o
KOppo3u# MeTaJIOB. CrIOCOOBI 3aIIUTHI OT KOPPO3UHU.

Obmas xapakrtepuctuka wmetauioB |A-rpynmsl  [lepuonndeckoil  CHCTEMBbI
XUMUYECKUX 3JeMeHTOB. Hartpuii u kamuil: nonydeHue, (U3HYECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCIUHEHUN.

O6mast xapakrepuctuka MetamwioB |lIA-rpynmner  [lepuoanueckoid  cucTEMbI
XUMHUYECKUX 3JEMEHTOB. MarHuii u KaJplUui: NojdyuyeHue, GU3NYecKue U XUMUYECKUe
CBOMCTBA, MPUMEHEHHNE IPOCTHIX BELIECTB U UX coelnHeHU . JKECTKOCTh BOJBI 1 CLIOCOOBI
€€ yCTpaHECHUs.

ANIOMUHMI: TIONy4YeHue, (PU3MYecKue M XUMHUYECKHME CBOWMCTBA, NMPUMEHEHUE
MIPOCTOT0 BEIIECTBA U €r0 COeNMHEHHI. AM(OTEpHBIE CBOMCTBA OKCHUIA U THIPOKCUAA
IFOMUHUSA, TUAPOKCOKOMIIIIEKCHI AJIFOMUHUS.

OOmasi ~ xapakTepucTuka  MeTauioB  mobouyHeix  moarpynn  (b-rpymm)
ITeproanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nUecKe M XUMHUYECKHE CBOMCTBA Xpoma M ero coeauHeHui. OKCUIbl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel W auxXpomarbl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loyyeHune u npuMeHeHne xpoma.

Pu3nuecKne U XUMUYECKHE CBOMCTBA MapraHilia U €ro CoeInHeHui. BaxuHeunmme
coenunenus mapranua(ll), mapranua(lV), mapranua(V1) u mapranua(VIl). [lepmanranar
KaJINsl, €r0 OKUCIUTENbHBIE CBOMCTBA.

duznyeckue M XUMHUUYECKHE CBOMCTBA JKejie3a M ero coeauHeHui. OKCHIBI,
ruapokcuasl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npuMeHeHue Kene3a U €ro
CILIaBOB.

POU3UYECKUEe U XUMHYECKHE CBOMCTBA MeauM U €€ coeauHeHuul. llonyuyenuwe u
MpUMEHEHUE MEIN U €€ COeMHEHUH.

[{uHK: monyuyeHue, Gu3nUecKrue U XMMUYecKkrue cBoicTBa. AM(pOTEpHbIE CBOICTBA
OKCHJa U TMAPOKCHIA IIUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHne LHWHKa U €ro
COCIMHEHU.

OKCHEpUMEHTAIBHBIE METOABl U3yUYECHHs BELIECTB M UX MPEBPALLCHUN: U3yUYECHHE
00pa3IoB HEMETAIIJIOB, TOpeHue cephl, hocdopa, xene3a, MarHus B KUCIOPOE, U3yUCHUE
KOJUIEKIMH «MeTaibl U CIJIaBbl», B3aUMOAEHCTBUE HIEIOYHBIX U IIEITOYHO3EMEIIbHBIX



METANIOB C BOJOW (BO3MOXHO HCIOJIb30BAaHUE BHUAEOMATEPUAIIOB), B3aMMOJICHCTBUE
LIMHKAa M JKeje3a C pacTBOPAMM KHCIOT M UIENOYEH, KAa4eCTBEHHBIC PEaKUUU Ha
HEOPTaHUYECKHE AHWUOHBI, KATHOH BOJOPOJA W KATHOHBI METAJUIOB, B3aWMMOJEHUCTBUE
TUAPOKCUIOB QAIIOMHUHMS M LHMHKAa C PacTBOPaMHM KHUCJIOT W IIEJIOYEH, PELICHHE
AKCIEPUMEHTANIbHBIX 3a/1a4 1o TeMaM «['anorens», «Cepa u €€ coenuHEHUsD», «A30T U
dbochop U ux coeauHeHUs», «MeTamibl TIaBHBIX MNOATPYHI», «MeTaisl MOOOYHBIX
HOATPYIID).

XUMHSA U KM3Hb.

Ponp xumun B obecriedeHHH YCTOWYMBOTO pa3BUTHs udenoBeuecTBa. l[lonarue o
HAay4YHBbIX METOAAX II03HAHWS M METOJOJIOTMM HAy4YyHOro HccienoBanus. Hayunbie
MPUHIUIB OpPraHU3allMi XHUMHUYECKOTO MpOU3BOACTBA. [IpOMBINIIEHHBIE CHOCOOBI
MOJIyYeHUS BAXKHEHIIIUX BEIIECTB (HA MpUMEpE MPOU3BOICTBA aMMHUaKa, CEPHOU KUCIIOTHI,
MeTtaHosa). [IpomblliuieHHbIE CITOCOOBI MOTYYEHUS] METAJJIOB M CIUIABOB. XHMHYECKOE
3arpsi3HEHUE OKpY’KaroUleil cpenbl U ero mocienctsusd. Poinb Xxumuu B oOecrieueHuun
HHEPreTUUECKON 0€30MaCHOCTH.

Xumus 1 310pOBbe YenoBeKa. JIekapcTBeHHble cpenctsa. [IpaBnna ncnonp3oBanus
JIEKAPCTBEHHBIX IMPENapaToB. POk XMMUM B pa3BUTUHA MEAULIUHBI.

XuMusl TIUIIMA: OCHOBHBIC KOMIIOHEHTHI, MHUILEBBIC J100aBkU. Posib Xumuum B
o0ecrieueHny NUIIEeBOM 0€30MaCHOCTH.

Kocmetrnueckue u mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuna
0€3011acCHOT0 MCII0Ib30BaHMsI IPENapaToB ObITOBOM XMMHUHU B TIOBCETHEBHOM KU3HU.

XUMHS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MAaTEPHAIIbI (LIEMEHT, OETOH).

XuMus B CEJILCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbBIE KOHCTPYKLHMOHHBIE MAaTepuajbl, KpPAaCKW, CTEKIO, KEepaMHKa.
Marepunainel a1 35eKTpoHUKU. HaHoTexHONMOTMA.

Pacuérnrble 3agaun.

Pacuérbl: Macchl BemlecTBa WIM 00bEMa Tra3oB IO HM3BECTHOMY KOJUYECTBY
BELIECTBa, Macce WM O0BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEaKLMUU BEIIECTB, MacChl
(06bEMa, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMM, €CIU OJHO U3 BEIIECTB MMEET
npuMmecu, Macchbl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJAYKTAa PEAKIUHU, €CIU OJHO W3
BELIECTB JIAHO B BHUJIE PACTBOpPA C ONPEACIEHHOM MaCcCOBOM IOJEW PACTBOPEHHOTO
BEILIECTBA, MAaCCOBOW JOJM M MOJIIPHOM KOHIICHTPAllMM BEIIECTBA B PACTBOPE, IOJIU
BBIXO0/1a IPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzamusi MeXNpEeIMETHBIX CBS3€H MpHU M3yYCHHH OOIIEH M HEOpTraHWYECKON
xuMud B 11 Kitacce oCyIIecTBIsIeTCSl Yyepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHSATUM, MPUHATHIX B OTACIBHBIX MPEAMETAX €CTECTBEHHO-
HAay4YHOTI'O IIMKJIA.



OO1mMe ecTeCTBEeHHO-HAy4YHbIE MOHSATHUA: SIBJIEHHWE, HAy4yHBIM (akT, rumnoresa,
TeOpws, 3aKOH, aHallu3, CHHTE3, KiIacCUu(PUKanus, TMEePUOIUIHOCTh, HAOIIOJCHHE,
W3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIUPOBAHHUE.

du3uKa: MaTepusi, MUKPOMUP, MAKPOMUD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJId, SHEPreTUYECKUN YpOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, HJCATbHBIM Ta3, (HU3UUYECKUE BEIUYUHBI,
€IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPIUs, Macca.

buonorusi: kieTka, opraHusMm, 3KOocucTema, Ouocdepa, MeTaboiu3M, Makpo- U
MUKpPOAJIEMEHTBI, OCJIKH, JKHPBI, YIJIEBOJbI, HYKJICHHOBBIE KHCIOTBI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: mMuHeEpanbl, TOpPHBIE MOPOJbBI, MOJIE3HBIE HCKOMAeMble, TOILIUBO,
pecypchl.

TexHonorusi: XWUMUYECKas MPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOUTEIbHbIC
MaTepualbl, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJACTBO, IMHINEBAsI IPOMBILIJICHHOCTD,
(dbapmarneBTUYECKasi TMPOMBINIIEHHOCTh, MPOU3BOACTBO KOCMETHUECKUX IPEnaparos,
MPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTE€pHUAJIOB, JJIEKTPOHHAS MPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBETCTBUY C CHCTEMHO-AEATEIbHOCTHBIM MTOJAXO0JA0M B CTPYKTYPE JINYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS IMpeaMeTa «XUMHs» Ha YPOBHE CpPEJIHEro o0Iero oopa3oBaHus
BBIJICJICHBl CIIEAYIOIIME COCTABIIAIOIIME: OCO3HAHHME OOYYaIOIIMMHUCA POCCUNCKOMN
IPKJAHCKOM WIEHTHUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH H
CaMOONPEEICHNIO; HaJU4We MOTHUBALMU K OOYYEHHIO; TOTOBHOCTb U CIOCOOHOCTB
00y4aromuxcsi pyKOBOJCTBOBAThCSl MPUHATHIMU B OOINECTBE MpaBWJIaMH W HOpMaMu
MOBE/ICHUS; HAJTHUME TPABOCO3HAHMS, SKOJIOTHUECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh
L[EJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE  pe3yibTaTbl  OCBOCHMS  NpeaMera  «XHMHUS»  OTPAKAIOT
c()OPMHUPOBAHHOCTh  OMNbITAa [IO3HABATEIIbBHOW M  MPAKTHYECKOW  JAESTENbHOCTU
oOy4Jaroumxcs B IpOLECcce peain3aui 00pa3oBaTEIbHOU J€ATEIbHOCTH.

JIM4HOCTHBIE  pe3yibTaThl  OCBOEHMS  mpeaMera  «XHUMHS»  OTPAXKAIOT
COPMUPOBAHHOCTh ~ OMbITA IO3HABATEIbHOM W  MPAKTUYECKOW  JI€ATEIbHOCTU
oOyJaromuxcs B Mpoliecce peaar3anuy 00pa30BaTEIbHON AESTENbHOCTH, B TOM YHCIIE B
YacTH:

1) rpasKaaHCKOro BOCIIMTAHMA!

OCO3HaHUsl OOY4YalOIMMUCA CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEM,
YBa)KEHUS K 3aKOHY W IIPABOIOPSIIIKY;

IIPEJICTABIICHUS O COLMATIBHBIX HOPMAaX U IIpaBUiIaX MEKJINYHOCTHBIX OTHOLICHUN B
KOJUIEKTHUBE;

TFOTOBHOCTHM K COBMECTHOM TBOPYECKON AEATENBHOCTH NPHU CO3AAHUM Y4EOHBIX
IIPOEKTOB, PEIICHWU YYEOHbIX M MO3HABATEJIbHBIX 3ajay, BBINOJHEHUU XUMHUYECKHX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbI
JAPYTUX MPU aHAIKU3€ PA3IUYHBIX BUJIOB YY€OHOH AESTENbHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOILIEHHSI K HCTOPUYECKOMY U HAYyYHOMY HACIIEUIO0 OTEYECTBEHHOM
XUMUMY;

YBaXXEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU U PAKTUUECKOTO MPUIIOKEHUS
XUMUH, OCO3HAHUS TOTO, YTO JAHHbIE HAYKH €CTh Pe3yJbTaT JUIUTEIbHBIX HAOIIOACHUH,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;

MHTEpECa W IO3HABATEIbHBIX MOTHBOB B IOJYYEHUHM M IOCIEAYIOIIEM aHAIU3E
nH(GOpPMaLIUU O MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;



CIIOCOOHOCTH OIIEHMBAaTh CHUTYAallMM, CBSI3aHHBIE C XUMHUYECKUMH SIBIICHUSIMU, U
MIPUHUMATh OCO3HAHHbBIC PEIICHUSI, ODUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH,;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKU CBOMX TOBAPHUILEH C MO3ULIHN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

4) dpopmupoBaHus KyJbTYPHI 310POBbS:

MOHMMAHHUS [IEHHOCTEN 37]0pOBOro M 0e30macHoro oopasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 310POBBIO;

coONofeHUs TMpaBwil 0€30IacHOro oOpallieHus ¢ BelecTBaMHd B OBITY,
MOBCEIHEBHOM )KU3HH, B TPYJOBOM AEATEIBbHOCTH;

MMOHMMAaHUSI IEHHOCTH MPaBUJ WHIUWBHUAYAJbHOTO M KOJUIEKTUBHOTO OE€30I1aCHOIO
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TMOCIEACTBUH UM HENPUSATUS BPEAHBIX MpUBbIYEK (YNOTpeOaeHus
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B YU4€OHO-UCCIIE0BATEIbCKON NESITEILHOCTH,
00I111€CTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTAHOBKM Ha AKTUBHOE y4YacTHUE B PEIICHUU NPAKTUYECKUX 3a7ad COLHAIBHOU
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO Mpodeccuil pa3auyHoro poaa, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUMU 110 XUMUHU;

YBAXKEHHUS K TPYAY, JHOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HMHIMBHIYaJTbHOW TPACKTOPUU OOpa30BaHUA,
Oynymel mpodeccun U peanus3alii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTPEOHOCTEN 00IIIECTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH IE€JIECO00Pa3HOr0 OTHOIICHHS K TPUPOJAE KaK HUCTOYHHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHMMAHUSl TJIOOAJIBHOTO  XapakTepa JKOJOTUYECKUX MpoOJeM,  BIUSHUS
AKOHOMMYECKHX MPOILIECCOB HA COCTOSTHUE MTPUPOTHON U COIMATILHOM CPEJIbl;

OCO3HaHMSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTIKCHUN XUMUU IS pPelIeHUs
BOIIPOCOB PAIMOHAIBLHOTO MIPUPOIONIOIB30BAHUS;

AKTUBHOTO HEMNPUATUS JICUCTBHUM, NMPUHOCAIIMX BPEI OKPYXAIOUIEW NPUPOIHON
cpele, yMEHHUs TMPOTHO3UPOBATh HEOJArONMPUSATHBIC HKOJIOTHYECKHE TOCIEICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPALIATh UX;

HaJIMYus Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHUYECKON KyIbTypPbl, OIbITA
NEATEIbHOCTH SKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS MMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIbHOW MPaKTUKE, CIOCOOHOCTH M YMEHUs
aKTUBHO ITPOTUBOCTOSITH UE0JIOTHU XeMopoouu;



7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd U
0OIIECTBEHHON IPAKTUKH;

NOHUMAaHUS CIEU(PUKA XUMUHU KaK HAyKW, OCO3HAHUS €€ poju B (pOPMUPOBAHUU
pPAlMOHAIIBHOTO HAYYHOTO MBIILIEHUS, CO3JIlaHUM LIEJIOCTHOrO MPEJCTaBIEHUsI 00
OKpY>KarollleM MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpoOIeM COXpaHeHUs! TPUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0COO0M 3HAYMMOCTH XMMUH JIJIsi COBPEMEHHOM IUBWIJIM3AIUU: B €€
I'YMAHUCTHYECKOW HAMpaBJIEHHOCTH M BaXHOW pOJIM B CO3JIaHUM HOBOH 0a3bl
MaTEepUAIbHON KYJBTYpbI, B PEIICHUU TJIOOANBbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUS
YeJI0BEYECTBA — ChIPHEBOM, SHEPreTUUECKOM, MUIIIEBON U IKOJIOTUYECKON O€30MMacHOCTH,
B Pa3BUTHH MEIUIMHBI, OOECIICUYCHUH YCIOBUU YCHEIIHOTO TPyJda M HSKOJIOTHUYECKU
KOM(OPTHOM KU3HU KaXKIOTO WieHa OOLIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHMUMAHMS CYIIHOCTH METOJIOB MO3HAHWA,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH WCIOJb30BaTh MOJIydacMbIe
3HAHUSA AJIS1 aHaJIN3a U OOBSICHEHHUS SIBJICHUI OKPY>KaIOIIEero MUpa U MPOUCXOAIIIUX B HEM
W3MEHEHUH, YMEHUS JeJaTh 000CHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB U
UMEIOLIUXCA JAaHHBIX C LENbIO MOTYYEHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS JJISl PELICHUS
npo0JieM B peasbHBIX )KU3HEHHBIX CUTYAIINX;

WHTEpeca K MO3HAHUIO, UCCIIEI0OBATENbCKON ACSITEIbHOCTH;

TOTOBHOCTH ¥ CTIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAHHUU MO XUMHHM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIIMU;

MHTEpeca K OCOOEHHOCTSAM TpyJa B pa3IMYHbIX cdepax MnpodheccuoHaIbHON
JESITEIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHUSI MPOTpaMMbl IO XUMHUU Ha YpOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE VIS dbopMupoBaHus MUPOBO33pPEHUS o0yJarommxcs
MEXIUCUUIUIMHAPHBIE  (MEXIpPEAMETHbIE) OOIeHayyHble MOHSATHUS, OTpaXkarollue
L[EJIOCTHOCTh HAYYHON KapTUHBI MUpPA U CHEIU(PUKY METOJIOB IMO3HAHUS, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIHs, SBJICHHE, MPOIIECC, CUCTEMA,
Hay4HbId (DAKT, TPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEIOBaHUE,
Ha0JII0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHeE);

yHUBEpCajJbHble y4eOHble JeWCTBUS (ITO3HABATENbHbIE, KOMMYHUKATHBHBIE,
peryJsiTuBHbIE), oOecneunBarome GopMupoBaHue (PYHKIMOHAIBHON TPAaMOTHOCTH H
COLIMAJIBHOM KOMITETEHIIMU 00yYaroumxcs;



CIIOCOOHOCTh OOYYaIOIMUXCS HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILUIMHAPHBIE,
MHPOBO33PEHUYECKUEC 3HAHWS U YHUBEPCAIbHBIC YUeOHBIC JEHCTBUS B TTO3HABATEILHON H
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YYECOHBIMU
M03HABATENbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBHUSIMU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

1) 6a3oBble JOrMYeCKHUE eiiCTBUA:

CaMOCTOSTENbHO (POPMYIIMPOBATH U AKTYAJIM3UPOBATH POOJIEMyY, paccMaTpUBaTh €€
BCECTOPOHHE;

ONpeNensaTh Leu NeATeTbHOCTH, 3a/laBasi mapaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTBH PE3YyJIbTaThl ICSITEIHLHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh P OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIICIATh
XapaKTEepHbIE TMPU3HAKA TOHSATHUN W YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHATUSA JUIsl OOBSICHEHUS OTIENBHBIX (DAKTOB U SIBJICHUI;

BBHIOMpATh OCHOBAHUSI M KPUTEPUU I KIACCU(PUKAIMU BEIIECTB M XUMHUUYECKHUX
peaKuuu;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SBJICHUSIMU,

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIE, NEAYKTUBHBIC, IO AHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUYUS B PACCMATPUBAEMBIX  SIBIICHUSX,
(hopMyIHpOBaTh BHIBOJIBI U 3aKJIFOUCHUS,

MPUMEHATh B TIPOILIECCE TO3HAHUSI HUCMOJb3yeMble B XHUMHH CHMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, TIPEOOPA3OBBIBATh MOJICIIHHBIC MPEJCTABICHUS — XUMHUCCKUN 3HAK
(cumBOII) DyIeMEHTa, XUMUYecKas (opmysia, YpaBHEHHE XUMHUYECKON pEakIuu — IMpHU
pEelICHNN Y4YeOHBIX TMO3HABATENbHBIX M TMPAKTHUECKUX 3aja4, NMPUMEHATh HAa3BaHHBIC
MOJICIbHBIE TPEJCTABICHUS JJIsI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB H3ydaeMbIX
BEIIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HcCIeA0BaTEILCKIE NeiiCTBUS:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOT'O MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUIA;

dbopMyIUpoBaTh MENIM W 3aJa4d MCCIEAOBAHUS, HCIOJIb30BaTh MOCTABIICHHBIC U
CaMOCTOSITENIbHO C(POPMYJUPOBAHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUS M
OCHOBBI 11 (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYXKIICHUH;

BJIQJIETh HABBIKAMU CAMOCTOSITEILHOTO MIAHUPOBAHUS U MPOBEICHUS] YUCHUUECKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsS HaAOII0JaTh 3a XOJIOM Ipollecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €TI0 pe3yabTaT, POopMyIUpoBaTH 000OIIEHNUS U BHIBOIbI
OTHOCUTEJILHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIM
OTU&T O MPOJIeTIaHHOM paboTe;



MpUOOpeTaTh ONBIT YYCHUUYECKON MCCIEA0BATEIbCKOM U MPOESKTHOM JIEATENbHOCTH,
MPOSIBJISITH CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOMCKY METOJ/IOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbBIX METOAOB ITO3HAHMUS.

3) paboTa ¢ unpopmanueii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(poOpManmu (HayyHO-TIOMYJISIpHAS
JuTEpaTypa XMMHUYECKOIO COJEpXkaHUs, CIpaBOYHbIE MocoOus, pecypcbl MHTEpHeTa),
aHAJIM3UPOBATh MH(OPMALIMIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTUUECKU
OLIEHUBATH €€ I0CTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(opMyJIMpOBATH 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METOABI IIPU TIOUCKE U OTOOpE
MHpOpMaIu, HEOOXOAUMOH JIJIs1 BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONpeeIEHHOIO TUIIA;

npuoOpeTaTh  OMBIT  HCHOJb30BaHUS  MHGPOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAabHYIO (OpMy MpeACTaBleHUs HH(poOpManuu
(cxempl, TpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEACTBA MpHU pabOTe C XUMHYECKOU
nH(popManuen: NIPUMEHATh MEXIPEAMETHbIE ((PU3HMUECKHE U MAaTEMAaTUUYECKUE) 3HAKU U
CUMBOJIBL, (POPMYJIbI, a0OpEBHATYPBI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJITHOCTH.

KoMmyHnKkaTHBHBIE YHMBeEpPCAJbHbIE yueOHbIe NeCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOM TEMbI B XOJ€ TUAJIOra U/UIH
JMCKYCCHUHU, BBICKA3bIBaTh UJIeU, (POPMYJIMPOBATH CBOM MPEAJIOKEHNUS OTHOCUTENBHO
BBIIIOJIHEHHUSI NIPEUIOKEHHOM 3a1a4H;

BBICTYNIATh C IPE3ECHTAUMEld pe3yJbTaTOB IIO3HABATENIBHOM JEATEIBHOCTH,
MOJIyYEHHBIX CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJHEHUU
XUMHUYECKOTO SKCHEPUMEHTa, NPAKTUYECKON padoOThl MO UCCIEIOBAHUIO CBOWCTB
M3y4YaeMbIX BEIIECTB, pealn3aluy y4eOHOro MpoeKkTa, U (POpMyIUpOBaTH BHIBOJIBI IO
pe3yibpTaTaM NIpPOBENEHHBIX MCCIECIOBAHUM ITyTEM COIJAaCOBaHUS IO3WLUNA B XOZE
0o0Cy>IeHUsI 1 OOMEHa MHEHUSIMHU.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

CaMOCTOSITEJIbHO  IUIAHUPOBATb M OCYIIECTBISITH  CBOK  ITO3HABATEJIbHYIO
JesITeNIbHOCTb, ONpeessis e€ 1eNU U 3a/1a4k, KOHTPOJIMPOBATh U [0 Mepe HEOOX0IMMOCTH
KOPPEKTUPOBATh MpeajaraeMblii aaroputM ACHCTBUM IMPH BBITOJHEHUU YYEOHBIX U
MCCJIEI0BATENbCKUX 3a/1ay, BbIOMpaTh Hambosiee 3(PPEeKTUBHBIA COCOO MX PEHICHUS C
Y4ETOM IMOTYyYEHHUS] HOBBIX 3HAHUM O BEUIECTBAX U XUMUYECKUX PEAKIHUSX;

OCYLIECTBJISATh CAMOKOHTPOJIb JICSITEJIBHOCTM HAa OCHOBE CaMoOaHalIW3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yIbTAaThl OCBOEHUS MMPOTPAMMBI [10 XUMHUU Ha YIiIyOJEHHOM ypOBHE
Ha YpOBHE CpEJHEro o0Iero o0pa3zoBaHUsl BKIOYAIOT crienuduueckue g y4eOHOro



npeaMeTa «XHUMHs» Hay4dHbI€ 3HAHHWS, YMEHHS M CIOCOOBI JAEHCTBUN IO OCBOEHHIO,
MHTEPHPETALNH U TPEe0OPA30BAHUIO 3HAHUW, BUJIbI I€SITEIBHOCTH O MOJTYYEHUIO HOBOTO
3HAHUS U NPUMEHEHHIO 3HAaHUU B PA3JIMYHBIX YUYEOHBIX CUTYalHUsX, & TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYallUsAX, CBA3AHHBIX C XUMHUEH. B mporpamme 1o XMMHUM NpeIMETHBIE
pe3yibTaThl IPEACTABIICHBI 110 TOAAM U3yYEHHS.

10 KUIIACC

[IpenMeTHbI€ pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkas XuMHUsh» OTpakaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABIICHUNA: O MECTE M 3HAUEHUH OPTaHUYECKOW XUMUU B
CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B OOECHEYEHUWH YCTOMYMBOIO Pa3BUTHS
YeJIOBEUECTBA B PEIMICHWH MPOOJEM HKOJOTUYECKON, IHEPreTUYCCKONM M THUIIECBOM
0€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, CO3IAHIUU HOBBIX MaTEPHUAJIOB, HOBBIX HICTOYHHUKOB
SHEPruv, B OOECNEYEHUH palMOHAIBHOTO MPUPOJONOIL30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33pEHUS U OOLIEH KYJbTyphl YEIOBEKa, & TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 370POBbIO U IPUPOJHOU CPELIE;

BJIAJICHHE CUCTEMOW XUMHUYECKUX 3HAHHUM, KOTOPAsl BKIIOYAET: OCHOBOIOJIATAOIIINE
MOHATHUS — XUMHUYECKHUI 3JIEMEHT, aTOM, S/IPO M JICKTPOHHAs 000JI04Ka aTtoma, S-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aToMa, TUOpUAM3AIUs
aTOMHBIX OpOHUTAJIEH, MOH, MOJIEKYJA, BAIEGHTHOCTh, 3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb
OKHCJICHUSI, XUMUUYECKasi CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00BEM, YIIepOIHbIN
ckeneT, (yHKIMOHAIbHAS TpyNIa, pagukal, CTPYKTypHbie (opmyibl (pa3BEPHYTHIE,
COKpallI€HHbIEC, CKEJETHBIC), HW30MEpPHUsi  CTPYKTypHas W  IPOCTPAaHCTBEHHAs
(reomeTpuyeckasi, ONTHYECKas), M30MEPHI, TOMOJIOTHUYECKHUH psAl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJA- U a30TCOAEPKAIIUE OPTaHUYECKUE COEAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS; TEOPUHU, 3AKOHBI
(nepuoamueckuit 3axoH J[. 1. Menneneesa, Teopusi CTpOSHHUSI OPTaHUYECKUX BEIIECTB A.
M. byrtnepoBa, 3aKOH COXpPaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHECHUS U NPEBPAILLCHUS
SHEPIrUM MPU XMUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKME 3HAHMS, JIEKAIIMEe B OCHOBE IOHUMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJICHUW;, NPEIACTABICHUS O MEXAHU3Max XHUMHUYECKUX
peaKUKi, TEPMOJAMHAMUYECKUX M KUHETUYECKHMX 3aKOHOMEPHOCTSX MX MNPOTEKAHUS, O
B3aMMHOM BJIMSTHUM aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U ME30MEPHBIN
addekTol, opueHTanThl | 1 |l pona); dakronornyeckue cBeaeHUsSI O CBOMCTBAaX, COCTaBe,
MOJTYyYEeHUH U 0€301MaCHOM MCI0JIb30BAHUH BaXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATENHHOCTA 4YEIOBEKa, OOMMX HAYYHBIX MPHUHIIUNAX XUMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TTepepabOTKU HEPTH);

c(OPMHUPOBAHHOCTh YMEHHI: BBISBISITH XapaKTEpHbICE TMPU3HAKU TOHATHIA,
YCTaHABIMBATh MX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME TOHATHS IIpU
OINIMCAHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAUHECHUN;

c(hOpMUPOBAHHOCTH YMEHUI:



HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJII COCTaBJIEHUS MOJIEKYJIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAUIEHHBIX M CKEJIETHBIX) (OPMYyJ OPraHHMYECKHX
BEILECTB;

COCTAaBJIAITb YPABHEHUS XUMHUYECKUX PpEAKIUM M PaCKpbIBaTh HUX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKINI MMOCPEACTBOM COCTABJIEHUS IJIEKTPOHHOTO
OaylaHca ATUX PEeaKInii, peaKIuii HOHHOTO OOMEHa MyTEéM COCTABJIEHHUS WX TIOJHBIX U
COKpAIEHHBIX HOHHBIX YPABHEHUM;

W3rOTaBIIMBaTh MOJEIM MOJIEKYJ OPTaHMYECKHX BEIIECTB JISI WILTIOCTPALIUU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh NPHUHAAJICKHOCTb H3YUYEHHBIX
OpPraHUYECKUX BELIECTB MO MX COCTaBY M CTPOCHHUIO K OMpPENeIEHHOMY KJaccCy/Tpymie
COCTMHEHHM, NaBaThb MM Ha3BaHUS MO cuctemarndecko HoMeHkiatype (IUPAC) u
MIPUBOJIUTh TPUBHAJIBHBIE HAa3BaHUS ISl OTHAEJBbHBIX NPEACTABUTENIEH OPraHUYECKHUX
BELIECTB (ITUIEH, alleTUJIEH, TOJIyOJI, INIULEPHH, STHICHIJIUKOIb, (DeHOI, (opMabaAeTu,
aneTanbAeru],, AaueTOH, MYpaBbHHAas KHCJIOTa, YKCyCHas KHCIIOTa, CTEapHHOBas,
OJIEMHOBAsA, NaJbMUTUHOBAsI KHUCIOTHI, TJMLWH, aJJaHUH, MajbTo3a, (PPyKTO3a, aHUJIUH,
JUBUHUJI, U30TPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHUSI ONPEIENATh BUJI XUMUUYECKOW CBSI3U B OPraHUYECKHUX
COEIMHEHMX (KOBAJICHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c()OPMUPOBAHHOCTh ~ YMEHHUS NPHUMEHATh IOJIOXKEHUS  TEOPUU  CTPOEHUS
opranuueckux BemecTB A. M. BytinepoBa s 0OBSCHEHHS 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA THUIUYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BEILECTB: AJKAaHOB, IMKJIOAJIKAHOB, AJIKEHOB, AJIKaJHEHOB, AJIKWHOB, APOMATHYECKUX
YIJIEBOJOPO/OB, CIOUPTOB, aJlbJIETUIOB, KETOHOB, KapOOHOBBIX KHUCIOT, MPOCTHIX M
CIIOKHBIX 3(QUPOB, >XUPOB, HUTPOCOECAUHEHUN U aMHHOB, AMHHOKHCIOT, OEJIKOB,
yT1€BOI0B (MOHO-, M- ¥ MTOJIMCAXapUA0B), MITFOCTPUPOBATH TEHETUUECKYIO CBSI3b MEKTY
HUMU YPaBHEHHMSIMH COOTBETCTBYIOUIMX XHUMHUYECKHUX PEAKLUHUAd C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpMHUPOBAHHOCTh YMEHHUS MOATBEPKIAaTh HA KOHKPETHBIX NMpPUMEpax XapakTep
3aBHCHUMOCTH PEAaKLMOHHONW CHOCOOHOCTH OPraHMYECKHX COCTUHEHHH OT KPaTHOCTU U
THIA KOBAJICHTHOU CBSI3U (G- U T-CBSI3H), B3AUMHOI'O BIUSIHUSI aTOMOB M TPYIIIl aTOMOB B
MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UICTOUYHUKH YTIJIEBOJOPOIHOTO ChIPhS
(7edTh, MPUPOIHBIA Ta3, YTOJb), CIOCOOBI €T0 MepepaboTKU U MPAKTUUECKOE MPUMEHEHNE
MPOTYKTOB MEPepadOTKY;



c(hOpPMHUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUS — HAOJIOIEHUH, U3MEPEHUH, MOJCITUPOBAHHUH, JKCIICPUMEHTE (PEalbHOM H
MBICJIEHHOM) U YMEHUS MPUMEHSTh 3TU 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH OCHOBHBIC OTIEPAIlUU MBICIUTEIHHOM
NeATEeIIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE, 0000IIICHHE, CUCTEMAaTHU3aI1IO, BBISIBJICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€H — JJI1 M3Y4YEHUS CBOMCTB BEIIECTB M XUMHUYECKHUX
peaKkuuu;

c(hOPMHUPOBAHHOCTh YMEHHI: BBISBIISITH B3aMMOCBS3b XHMHUUYECKHUX 3HAHHH C
MOHSATHUSMHU M TIPEJICTABICHUSMH JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB s OoJiee
OCO3HAaHHOT'O0 TOHUMAHHUA CYIIHOCTH MATEPUAJIBbHOTO €JWHCTBA MHpPAa, HUCIOJIb30BaATh
CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU MJi1 OOBSCHEHHS U TPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOTY;

c(hOpPMHUPOBAHHOCTh YMEHUMN: MPOBOJUTH PACUETHI MO XUMUYECKUM GopMmyaM u
ypaBHEHUSIM XHMHUYECKHX PEAKIUN C UCIOJIb30BaHUEM (PU3NYECKUX BEJIMYMH (Macca,
00BbEM Ta30B, KOJIMUECTBO BEILIECTBA), XapaKTEPU3YIOIIMX BEHIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOW (POpMYJIbI BEHIECTBA MO U3BECTHBIM
MAaCCOBBIM JIOJIIM XMMHUYECKHX DJEMEHTOB, MPOJYKTaM CrOpaHusi, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AHAIM3UPOBATH M OIICHUBATH C
MO3ULIUNA 3KOJOTHYECKON O€30MacHOCTU MOCHIEACTBUS OBITOBOM U IPOW3BOJICTBEHHOU
NEATEeIbHOCTU 4eJIOBEKa, CBS3aHHOMW C mepepabOTKOM BEMIECTB, HCIOJIb30BaTh
MOJIyYCHHBbIC 3HAHUS ISl TPUHSATUS TPAMOTHBIX pPEHICHUN MpoOjeM B CHUTYaIUsX,
CBSI3aHHBIX C XMMUEH;

c(hOPMHPOBAHHOCTh YMEHHI: CaMOCTOSITEIBHO TUJIAHUPOBATh U IMPOBOJUTH
XUMUYECKUN SKCIIEPUMEHT (TI0JIydeHHWE M W3YUYEeHHE CBOWCTB OPTaHMYECKUX BEIIECTB,
KaueCTBEHHbBIC PEAKI[MU YTJIEBOJIOPOJIOB PA3JIMUHBIX KJIACCOB U KHUCIOPOICOACPKAIIUX
OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJay [0 PacClO3HABAHUIO
OpraHUYECKHUX BEIIECTB) C COOJIIOICHUEM IMPAaBUII OE30IIaCHOTO OOPAIIICHHMS ¢ BEIIECTBAMHU
1 1a00paTopHBIM 000pyI0BaHHEM, POPMYIHUPOBATH LIE€Ib UCCIICOBAHUS, IPE/ICTABIISTh B
paziuuHoi ¢dopMe pe3ysbTaThl JKCIEPUMEHTA, AaHAJIU3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

coO0/IaTh TIpaBWJIa HKOJOTHYECKU IIEIeCO00pa3HOr0 TOBEJEHUS B OBITY U
TPYAOBOM JIESITEIBHOCTH B I1EJAX COXPAHEHUS CBOETO 3JI0POBBS, OKPYXKAIOIICH
IIPUPOIHOM Cpelbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO JIEUCTBUSI HAa JKUBBIE OPraHU3MBI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokazaress [1J1K;

aHAJIM3UPOBATh  I€7IECOO00PA3HOCTh TMPUMEHEHHUS OpPTraHWYECKHUX BEIIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3PEHHUSI COOTHOIIIEHUS PUCK-TI0JIb3;



c(OPMHUPOBAHHOCTh ~ YMEHH:  OCYIIECTBJIATh  II€JICHANIPABICHHBIA  TIOWCK
XUMUYECKON WHGOpPMAIIMM B Pa3IMYHBIX WCTOYHHMKAX (Hay4yHas W y4eOHO-HaydHas
JauTEpaTypa, CpeacTBa MaccoBod wuHpopManmu, WMHTEpHET W npyrue), KpPUTHYECKH
aHaJM3UPOBaTh XUMHUYECKYI0 HH(OpMaimio, mepepadbaThiBaTh €€ M HCIOJIB30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1auei.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHHS Kypca «OO0mas U HeOpraHudecKash XHMHs)
OTpaXkaroT:

chOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O MaTepualbHOM E€IUHCTBE  MHpA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SABJIECHUM MPUPOILI, O MECTE U 3HAYECHUH XUMHU B
CHUCTEME €CTECTBCHHBIX HayK M €€ poJId B OOCCICUYCHHH YCTOWYMBOTO Pa3BUTHS, B
penieHud TpoOJieM HKOJOTHMYECKOM, SHEPreTHYeCcKOd M MHUIleBOM Oe30MacHOCTH, B
Pa3BUTHUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEpPUAJIOB, HOBBIX MCTOYHHKOB SHEPIUH, B
obecrieueHUH pallMOHAIBHOTO IIPUPOJI0TIOIB30BaHus, B (DOPMUPOBAHIN MUPOBO33PEHUS U
001111 KyJIbTYpbI UEJIOBEKA, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPELE;

BJIAJICHUE CUCTEMON XMUMUYECKUX 3HAHUM, KOTOPAsl BKIFOYAET: OCHOBOIIOJIATA0IINE
MOHATHUS — XUMHUYCCKHH AJIEMEHT, aTOM, PO aToMa, U30TOIIbI, JIEKTPOHHAsT 000JI0UKa
aToma, S-, p-, d-aromHBIe OpOHTalld, OCHOBHOE M BO30YXIEHHOEC COCTOSIHHMS aToMa,
rUOpUAN3aLINS ATOMHBIX opOuTaneu, HOH, MOJIEKYJ1a, BaJICHTHOCTb,
AIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKHUCICHMS, XUMHUYECKas CBs3b (KOBaJCHTHAas,
MOHHAs, METaJUIMUecKas, BOJOpPOJHAs), KpHUCTALIMYECKas pPEIETKa, XHUMHYECKas
peakius, pacTBOpP, AJIEKTPOIUTHI, HEIJCKTPOJIUTHI, JICKTPOJIUTHYECKAS TUCCOLIMALIMA,
CTENICHb JIUCCOLMALMKU, BOJOPOAHBIA IOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
TeT10BOM d(PHEeKT XMMUYECKOU peakiuu, CKOPOCTh XUMUYECKON peaKIuu, XUMHUUYECKOe
paBHOBECHE; TEOPUM U 3aKOHbI (T€OpHUS  DJICKTPOJMTHYECKON  AUCCOIMAIUU,
nepuoauueckur 3akoH .M. MenpaeneeBa, 3aKOH COXpPaHEHHS MACChl BEIIECTB, 3aKOH
COXPaHEHHUSI U MPEBPAIIECHUS SHEPTUU MPU XUMHYECKHUX PEAKIHAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK
XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHUSA NPUYMHHOCTH U
CHCTEMHOCTH XMMHUYECKUX SBJICHUI; COBPEMEHHBIE MPEICTABICHUS O CTPOCHHUH BELIECTBA
HAa aTOMHOM, MOHHO-MOJIEKYJISIPHOM W HAaJAMOJEKYJIIPHOM YPOBHSIX; IPEICTABICHUS O
MEXaHU3MaxX XUMHYECKHX  PEAKUUH, TEPMOJAMHAMUYECKMX WM  KHUHETHYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUHU, PACTBOPAX U IUCIIEPCHBIX
cucremax; (aKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX, COCTaBE, MOJyYEHUU U 0€30MacHOM
WCIIOJIb30BAaHUN BAXXHEHIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY W TMPAKTHYECKOM
JeSTETLHOCTH Y€JI0BEKa, OOITUX HAYYHBIX MPUHIIMITAX XUMUYECKOTO TIPOU3BOICTRA;



c(hOPMHUPOBAHHOCTh YMEHHI: BBISBJISITH XapaKTepPHbIE TMPU3HAKU TOHATHA,
YCTAHABIIMBATh HMX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME TMOHATUS IIPU
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHHUIM;

c(OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY IS
cocTaBiieHHs] (POPMYJT BEIIECTB U YPABHEHUM XMMHYECKUX PEAKIUH, CUCTEMATUUYECKYIO
HomeHknatypy (IUPAC) u TpuBuaibHbIe Ha3BaHUS OTACIBHBIX BEIICCTB;

cOpPMUPOBAHHOCTh YMEHHUS ONPEIENSITh BAJICHTHOCTb W CTENEHb OKHUCIICHUS
XUMHUYECKUX DJIIEMEHTOB B COCJIMHEHUSIX, BUJI XUMHUECKOU CBSI3U (KOBaJICHTHAs, MOHHAs,
MeTaNInYecKasi, BOJOPOAHAs ), TUIl KPUCTAJUIMUECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHJIA
XUMHUYECKON CBSI3M W THUIMA KPHUCTAJUIMYECKOM pemeéTkd, OOMEHHBI W JIOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOM CBSI3H,

c(hOpMHUPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPTraHMYECKUE BEIIECTBA 10 UX
COCTaBy, XUMHUYECKHME PEaKIUU 10 Pa3IU4YHbIM IMPU3HAKaM (YUCITy U COCTaBy
pearupyroumux BeecTB, TEIOBOMY 3(P(EKTY peaKIui, U3BMEHEHHUIO CTETIEHEW OKUCIEHUS
AJIEMEHTOB, 00PAaTUMOCTH, YUACTHIO KaTadU3aTopa U APYTHE); CAMOCTOATEIbHO BIOUPATh
OCHOBaHUSI W KPUTEPUU I KIacCU(PUKAIMKA H3Y4a€MbIX BEIIECTB M XUMHUYECKUX
pEaKLnil;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKpPBIBATh CMBICI Tepuoaudeckoro 3akona JI. U.
MeHnneneeBa W J€MOHCTPUPOBATH €ro CUCTEMATU3HPYIOLIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XUMHUYECKHUX DJIEMEHTOB NEPBOrO—4YETBEPTOro rmnepuonos llepuoanueckon
cucremMbl J[.MI. MenaeneeBa, uUCHOJIb3ys TOHATUS <«OHEPIETUYECKUE YPOBHWY,
(QHEPreTUYECKHE TOIYPOBHM», «S-, P-, 0-aroMHBIE OpOWTaNM», «OCHOBHOE U
BO30YX/IEHHOE DSHEPreTHUYECKUE COCTOSHHS aToMa»; OOBACHATh 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUUYECKHUX JIEMEHTOB U UX COCIMHEHUN 1O IIEPUOJIaM U IPYyIIIam
Ilepnonnueckon cucremsl . . MeHueneeBa, BaJE€HTHBIE BO3MOXXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHHUS UX AJIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE
CBOIMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T'€HETUUYECKOU
CBSI3U MEXYy HEOPTaHMYECKUMH BEIECTBAMH C ITOMOILBI YPAaBHEHU COOTBETCTBYIOIIUX
XAMUYECKUX PEaKIINM;

c(hOpMHUPOBAHHOCTH YMEHUS PacKpbIBaTh CYIIHOCTb: OKHCIIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHUS 3JEKTPOHHOIO OajlaHca 3TUX
peaKInii, peakiuii HOHHOTO OOMEHa MyTEM COCTABJICHUS WX TOJHBIX U COKPAIIEHHBIX
MOHHBIX YPAaBHECHMI;, pEaKIUii THAPOJIN3a; PEaKINil KOMIUIEKCOOOpa3oBaHus (Ha mpuMepe
TUAPOKCOKOMILJIEKCOB ITMHKA U aTFOMUHUS);



c(OpPMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakiuil ¢ y4éToM MX SHEPreTHUECKUX XapaKTEePUCTUK, XapaKTep U3MEHEHHs] CKOPOCTU
XUMHUYECKON PEaKIMi B 3aBUCUMOCTH OT Pa3IU4YHBIX (HAaKTOPOB, a TaKKE XapakTep
CMEIICHUS! XUMUYECKOTO PAaBHOBECHUS O]l BIUSIHUEM BHEIIHUX BO3JIEUCTBUM (MPUHIIUIL
Jle llarenbe);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XMMHUUYECKUE PEAKIIMH, JICKAIINE B
OCHOBE TMPOMBINIJICHHOTO TMOJYY€HUS CEPHOW KHCIOTHI, aMMHaKa, OOIIHE Hay4HbIC
MPUHIUIBI XUMUYECKUX TTPOU3BOJICTB; 11€1€CO00PA3HOCTh MPUMEHEHUS HEOPTaHUYECKHUX
BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHHUS PUCK-TI0NIb3a;

c(hOpPMHUPOBAHHOCTh BIAJCHUS CUCTEMOM 3HAHUU O METOJaX HAYYHOrO MO3HAHUS
SABJICHUI IPUPOAbI — HAOIIOIEHUE, U3MEPEHHE, MOJIETUPOBAHKE, SKCIIEPUMEHT (peasIbHbIN
Y MBICTICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUsS MIPUMEHSITh 9TH 3HAHUS
IpPU 3KCIEPUMEHTAIBHOM HCCIIEIOBAaHUM BEIIECTB U JUIsl OOBSICHEHHUS XUMHUYECKHX
SBJICHUH, MMEIOIIMX MECTO B IMPHUPOJE, MPAKTUUYECKON JEATEIbHOCTH 4YEJIOBEKa U B
MOBCEHEBHOM JKH3HH;

chOpPMUPOBAHHOCTh YMEHHUS BBIABIATH B3aUMOCBS3b XUMHYECKHX 3HAHUHA C
MOHSATUSIMHA U TIPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s Oosee
OCO3HAaHHOT'O MOHUMAaHUs MaTEPUAILHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHS IMPOBOJAUTH PACUETHL: C HCIIOJIB30BAHHEM MOHITUN
«MaccoBasi J10Ji BEUIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUS»; MAaCcChl BEILIECTBA
Wi 00bEMa raza Mo W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00BEMY OJIHOTO U3
Y4acTBYIOUIMX B pEaKLUWU BELIECTB; TEIUIOBOTO J(PdeKra peakuuu; 3HAYCHUS
BOJIOPOJIHOI'O II0KA3aTeNsl PACTBOPOB KHCIOT M IIEJIOYEH C HM3BECTHOM CTENEHBIO
JCcCOLMAaIK; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIUH, €CIU OHO U3
WCXOJHBIX BEUIECTB JAaHO B BHJIE PAacTBOpa C OMNPEACIEHHONM MacCOBOM J0JieH
PacTBOPEHHOTO BEILIECTBA I JAHO B U30BITKE (MMEET MPUMECH ); AOJU BBIXO/1a IPOIYKTA
peakuuu; 00bEMHBIX OTHOLICHHUH ra3oB;

cOPMUPOBAHHOCTh yYMEHMH: CaMOCTOSITENIbHO IJIaHUPOBaTh U  IPOBOJUTH
XUMHUYECKUN SKCIIEPUMEHT (MPOBEIEHUE peaklnii MOHHOTO OOMEHa, MOATBEP)KICHUE
KaueCTBEHHOI0 COCTaBa HEOPraHMYECKUX BELIECTB, OMNpENEJICHUE Cpeabl PacTBOPOB
BEIIECTB C IMOMOIIBI0 HMHIWKATOPOB, W3YUYCHHE BIMSHHS DPA3IUYHBIX (DAaKTOPOB HA
CKOPOCTh XMMHMYECKON pEaKIMH, PpEeHIeHHE SKCIEPUMEHTANbHBIX 33Jad [0 TeMaMm
«Mertammey n «Hemetamisl») ¢ coOmoneHneM mpaBuil Oe30macHOro oOpallieHus C
BEILIECTBAMH M JIA0OPATOPHBIM 00OpYAOBaHHEM, (POPMYIHPOBATH LIE€Tb HCCIEAOBAHMS,
MPEACTABIATh B Pa3IMYHOM (opMe pe3yabTaThl JKCHEPUMEHTa, aHAJIU3UPOBATH U
OLICHUBATh UX IOCTOBEPHOCTH;

cOpPMUPOBAHHOCTh yMEHMI: CcOOJIOAaTh NpaBWiIa TMOJb30BAHUS XUMHUYECKOU
MOCY/10¥ 1 1a00paTOPHBIM 000PYyI0BaHUEM, OOPAIICHHS C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKIHUSMHU TIO BBIMOJHEHUIO J1a00paTOPHBIX XWMHUYECKUX OIBITOB, DKOJIOTUYECKU



1[€1eCO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOM JESATENBHOCTH B IENSIX COXPaHEHUS
CBOEr0 3JI0POBbsA, OKPYKAIOIIEH NPUPOAHOM Cpelbl U NOCTHKEHUS €€ yCTOMYHMBOTO
pa3BUTHsI, OCO3HABATh ONACHOCTh TOKCHYECKOIO JEHMCTBUS HA JKUBBIE OPraHU3MBI
ONpEAEIEHHBIX HEOPIraHMYECKUX BEILIECTB, IOHUMAast cMbIca nokazarens 111K

COPMUPOBAHHOCTh ~ YMEHUH:  OCYLIECTBIISTh  II€JICHAIPABICHHBIA  IOUCK
XUMHUYECKON HWHGPOpMAlMU B PA3IMYHBIX HCTOYHUKAX (HaydyHas U y4eOHO-HAydHas
JUTepaTypa, CpelncTBa MaccoBoil uHpopMmaiuu, WHTepHET UM Apyrue), KPpUTHUECKU
aHAJIM3MPOBaTh XMMHUYECKYIO0 HH(pOpManuio, nepepadarbiBaTh €€ M HCIOJIb30BATh B
COOTBETCTBHHM C IMOCTABJICHHOMN y4yeOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaeKkTpoHHbIe (HU(POBHIE)

Konrpoabnsie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YecKOi XUMHUH
[Ipenmet opranunyeckoit xumuu. Teopus bubnnoreka [JOK
1.1 CTPOEHHUS OPraHUYECKUX COCTUHEHUI A. 15 https://lesson.edu.ru/lesson/a9f3d191-

M. Bytaeposa Sele-4e24-ac02-efb16fa49f6a

Uroro no pazneny 15

Pa3znen 2. YrieBoaopoanbl

[IpenenbHbIC YTIIEBOIOPOIBI — ATKAHBI,

21 8 bu6mmoreka [IOK
[UKJIOAIKAHBI https://lesson.edu.ru/04/10
29 HemnpenenbHbIe yriieBOJOPOABL: AIKEHHI, 18 1 bubmmnorexa LIOK
aJIKaTUCHBI, AJTIKUHBI https://lesson.edu.ru/04/10
bu6mmoreka [JOK
2.3 ApomaTHuecKkue yriaeBoaopo.Ibl (apeHbl) 10 https://lesson.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefs
[TpupoaHbIe HICTOYHUKHU YTICBOJAOPOIOB U Bubmiorexa LIOK
2.4 X nepepaGoTKa 8 https://lesson.edu.ru/lesson/99557a5e-
2221-43e0-97b8-983de535c44d
bu6mmorexa [IOK
2.5 ["aoreHnpPON3BOIHBIC YTIIEBOIOPO/IOB 8 1 https://lesson.edu.ru/lesson/99557a5e-
2221-43e0-97b8-983de535c44d
Hroro no pazneny 52




Paznen 3. Kucnopoacoaepskaiiiye opraHn4ecKie COeuHEHUs

3.1 Cnuptsl. ®enon 18 1

KapOoHuibHble COeMHEHUS: allbIeTUIbl
3.2 1 KeToHbl. KapOOHOBBIE KHCIIOTHI. 31 1
Cnoxnbie 3¢upsbl. Kupbl

3.3 VYriaeBoasl 15 1

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fa471694f

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0fofe63c0d
bu6mmoreka [IOK
https://lesson.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Wroro mo pazneny 64

Paznen 4. AzoTconepxkaiine OpraHnuecKiue COeIMHEHUS

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 20 1 2

Hroro no pazneny 20

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Pasznen 5. BeICOKOMOJIEKYIISIPHBIE COEUHEHUS

bu6mmoreka [JOK
5.1 BbIcOKOMOJIEKYISIpHBIE COETMHEHUS 10 1 https://lesson.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4d9f
Hroro o pazneny 10

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME 170 3 6




11 KJTACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE peCypcChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoguueckuit BuGnorexa LIOK
1.1 iiﬁ;qig;itﬁﬁg:j; ;H(I:;eMa 20 https://lesson.edu.ru/lesson/e7d48881-
o 055d-49da-a49c¢-7375¢3d033e9
Menneneesa
Crtpoenue BeniectBa. MHOrooopasue Bubmiorexa LIOK
1.2 BelICCTR 25 1 https://lesson.edu.ru/lesson/a9c9a61e-
e387-4ffe-bcfb-aca9c7241b21
bu6mmoreka [IOK
1.3 XUMUYECKUE PEaKIIUH 35 1 3 https://lesson.edu.ru/lesson/75637222-
d397-4b1a-810a-cc7bca9e8alc
Hroro no paznery 80
Pasnen 2. Heoprannueckas Xxumus
bu6mmorexa [IOK
2.1 Hemeramis 41 1 3 https://lesson.edu.ru/lesson/2390b83e-
a935-4c96-bd3a-25f26d9¢1139
bu6mmoreka [JOK
2.2 Merast 34 1 2 https://lesson.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-70c604e9c862
Hroro no pazneny 75
Pa3nen 3. XuMusa U >XxU3HL
31 Mertobl NO3HAHUS B XUMUU. XUMUS U 15 Bu6morexa LIOK

KHU3Hb




https://lesson.edu.ru/lesson/b8e4d657-
2cc7-4860-8583-9f76edc8a59f

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

15

102




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

[Ipenmer u 3}£aquHe Butmorexa LIOK

1 OPTATIECKON XHMHL, 1 https://lesson.edu.ru/lesson/a9f3d191-
MPC/CTARICHIE O MHOT000pasin Sele-4e24-ac02-efb16fad0f6a
OpraHUYECKUX COECTMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
yriieposia (OCHOBHOE U bubmmoreka [JOK

2 BO30YKIAEHHOE COCTOSIHUS). 3 https://lesson.edu.ru/lesson/20b1df2e-
BajieHTHBIC BO3MOXXHOCTH aTOMa 6ce4-435b-b6dc-5155d30a45fa
yriepoja
XumuyecKkas CBs3b B
OPraHUYEeCKUX COCTUHECHUSX. bubanoreka LIOK

3 MexaHu3Mbl 00pa30BaHUsI 4 https://lesson.edu.ru/lesson/2859ec02-
KOBQJIEHTHOM CBSI3H, CIIOCOOBI 8ecd-4cd8-8531-edad962608fh
pa3pbiBa CBA3EH
Teopus cTpoeHUs OpraHU4YECKUX bubmorexa LIOK

4 coeuenmii A. M, Byrieposa 1 https://lesson.edu.ru/lesson/c935a58c-

ab0e-4c59-9dcf-20517ae4b52¢e

Buasl uzoMepun: cTpyKkTypHas,
MIPOCTPAaHCTBEHHAS. bu6muoreka [JOK

5 DrexkTpoHHbIe 3P HEKTH B 4 https://lesson.edu.ru/lesson/c935a58c-

MOJIEKYJIaX OPTaHUYECKUX
COE€IUHEHUN

ab0e-4¢c59-9dcf-20517ae4b52¢




IIpencrasnenue o
KJ1accu(uKanuu u

but6mmoreka [IOK

6 crcTeMaTHYeCKasi HOMEHKIIaTypa https://lesson.edu.ru/lesson/726ee099-
(IUPAC) oprannueckux e1a9-410f-b8be-b4ch589aeadl
BELICCTB
Knaccudukanus peakiuii B bubmmorexa LIOK

7 OpraHHeCKOH XiMH https://lesson.edu.ru/lesson/726ee099-

ela9-410f-b8be-b4cb589aeadl

8 Cucremaru3anus 1 00001IeHIE bubnuorexa [IOK
3HaHUI 110 TeMe https://lesson.edu.ru/04/10
AJKaHbI: TOMOJIOTUYECKUM ps,
oOmrast popmyiia, HOMEHKIATypa bubnnorexa [JOK

9 U U30MEpHsL, SIICKTPOHHOE U https://lesson.edu.ru/lesson/4da31505-
MPOCTPAHCTBEHHOE CTPOCHUE 652d-4916-9e7c-56e88b39bb24
MOJIEKYJT
Ou3nyecKkue 1 XUMHUIECKHEe bubmmorexa LIOK

10 CBOHCTEA AMKAHOR https://lesson.edu.ru/lesson/9641927f-

bbc8-44b9-b3ea-81a2be75c47a

Haxoxxnenue aikaHoB B bu6nmorexa LIOK

11 npupoe. CriocoObl NOMydeHHs https://lesson.edu.ru/lesson/9641927f-
Y IPIMEHEHUE aTKaHOB bbc8-44b9-b3ea-81a2be75c47a
[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa U U30Mepus, bubnnorexa [JOK

12 0COOEHHOCTH CTPOCHHS U https://lesson.edu.ru/lesson/4da31505-
XUMHYECKHUX CBOMCTB, CITOCOOBI 652d-4916-9e7c-56e88b39bb24
MOJTy4EHUS U TIPUMEHEHUE
Pemenue pacuéTHBIX 337124 iIa BuGmmorexa LIOK

13 onpeIeIeHUE MOJIEKYISIPHOU

(hOopMyIIBI OPraHUYECKOTO

https://lesson.edu.ru/04/10




BEIIIECTBA [10 MACCOBBIM J0JIIM
ATOMOB DJIEMEHTOB, BXOISIINX B
ero cocraB. CucreMaTH3anus u
000011IeHNE 3HAHUH I10 TEME

AJIKEHBI: TOMOJIOTHYECKHUH PsifI,
obmas popmyiia, HOMEHKIIATYpa,
AJIEKTPOHHOE U

bub6nmmoreka [IOK

14 HPOCTPACTBCHHOE CTpOCHIE https://lesson.edu.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399
MoJiekyl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEpHsI ATIKEHOB
du3znyeckrue U XUMHUYECKHUE bubnuoreka [{OK
15 CBOMCTBA ajaKeHOB. [IpaBuio https://lesson.edu.ru/lesson/05ab5925-
MapkoBHUKOBa ba8e-499e-840b-70b5e8db71ae
CriocoOsl MosTy4eHus u Bubmorexa HOK
16 HpHMEHEHHE ATKeHOB https://lesson.edu.ru/lesson/05ab5925-
ba8e-499e-840b-70b5e8db71ae
[IpakTnueckas padora Ne 1 o bubmmnoreka HOK
17 teme "[lonydeHue sTUICHA 1 https://lesson.edu.ru/lesson/53cd2379-
W3yYEHHUE ero CBOUCTB" 2a45-43b1-9f67-7ebcdaf03ce0
Pemenne pacu€THbIX 3a1a4 HA
18 ONPEIEIICHUE MOJIEKYJIIIPHOU bubmmnoreka HOK
(bOpMyJIbI OPraHUYECKOTO https://lesson.edu.ru/04/10
BelIeCcTBa
AJKaaueHbl: CONpsKEHHBIE, Butmorexa LIOK
19 H30THPOBATHRBIE, https:/lesson.edu.ru/lesson/6df23393-

KyMyJinpoBaHHble. OcOOEHHOCTH
AJIEKTPOHHOTO CTPOCHUS

6f08-4b9f-ae01-a983b95b854a




XUMHUYECKUE CBOUCTBA

bubnunoreka LIOK

20 COMPAKEHHEX JMECHOB https://lesson.edu.ru/lesson/6df23393-
6f08-4b9f-ae01-a983b95b854a
CriocoObI mosrydeHus u Bubmmorexa IOK
21 https://lesson.edu.ru/lesson/6df23393-
HIPHMEHEHHE AT HEHon 6f08-4b9f-ae01-a983095b854a
AJIKUHBI: TOMOJIOTUYECKUH P,
obmrast popmyia, HOMEHKIATYPA, bubmmoreka [JOK
22 ANEKTPOHHOE U https://lesson.edu.ru/lesson/05¢9a929-
MPOCTPAHCTBEHHOE CTPOCHUE 6741-4d7c-84b5-009292468356
MOJIEKYJI, (pU3HUecKue CBOCTBA
bubnuoreka [{OK
23 XUMHUYECKUE CBOMCTBA AIKUHOB https://lesson.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-009292468356
KayecTBeHHbIC peakiiuu Ha bubmmorexa LIOK
24 N https://lesson.edu.ru/lesson/05¢9a929-
TPOTHYIO CI3h 6741-4d7c-84b5-009292468356
CriocoObl nostyueHus u bubmmorexa LIOK
25 HpHMEHeHHE ATKHHOB https://lesson.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-009292468356
Pemenne 3amau: pacd€rsl o bubmmnoreka HOK
26 YPaBHEHUIO XUMHYECKOM https://lesson.edu.ru/lesson/05¢9a929-
peakuuu 6741-4d7c-84b5-009292468356
97 Cucremaruzamus 1 00001eHe but6mmoreka [IOK
3HaHUH 110 TeMe https://lesson.edu.ru/04/10
ApeHbl: TOMOJIOTUYECKUH PsII, bubmuorexa [IOK
28 ob1mas popmysa, HOMEHKIATypa. https://lesson.edu.ru/lesson/d86d7d00-

DNEKTPOHHOE U

d5b4-491d-aded-c3ddal9feefd




IIPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 OeH30I1a U TONyoa, X
¢busnueckue cBoiicTBa

XUMHUYECKUE CBOMCTBA aPEHOB:

bubnunorexa LIOK

29 R — https://lesson.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
XUMHUYECKUE CBOMCTBA APEHOB: bubnuorexa [JOK
30 peaKIiy IPUCOCTUHCHUS, https://lesson.edu.ru/lesson/d86d7d00-
OKHCJICHHE TOMOJIOrOB OEH30I1a d5b4-491d-aded-c3ddal9feefs
Oco0eHHOCTH XUMHYECKUX bubmmorexa LIOK
31 cBoficTE CTHpOa https://lesson.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
Pemenue pacuéTHeix 3a71a4 Ela BuGmorexa LOK
32 ONPCACIIEHHC MOJICKYIIPHOR https://lesson.edu.ru/lesson/7dada027-
dopmyIsI oprarireckoro 8448-418f-b416-fhaledd4ab6d
BEIIeCTBA
CrniocoOsl MosTy4eHus u bubmmorexa LIOK
33 HpHMEHeHHE ApEHOB https://lesson.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
I'eneTndeckas CBA3b MEXKIY bubmmnoreka HOK
34 pa3IMYHBIMH KJIaCCaMU https://lesson.edu.ru/lesson/75957f70-
YTJIEBOJ0POIOB 50f4-4910-b706-ac2d1b0f4c26
Pacuétel 1o ypaBHEHUAM
35 XUMHUYECKUX PEaKIINi. bu6muoreka [JOK
Cucremaru3zaius u 0000IIeHne https://lesson.edu.ru/04/10
3HaHUM MO TeME
36 IIpuponusiit ras. [lomyTHeie Bubmiorexa [IOK

He(bTSIHBIe Ta3bl




https://lesson.edu.ru/lesson/99557a5e-
2221-43e0-97b8-983de535¢c44d

KameHHbIi1 yroib 1 IpOyKThI

bubnunorexa LIOK

37 ero nepepaborku https://lesson.edu.ru/lesson/99557a5e-
2221-43e0-97b8-983de535c44d

Hedtp 1 ciocoOw! eé bub6nmoreka IIOK

38 nepepabotku. [IpumeHenne https://lesson.edu.ru/lesson/99557a5e-
MIPOAYKTOB IepepaboTKu HEPTH 2221-43e0-97b8-983de535c44d
I'enetnyeckas CBSI3b MEXKIY bubmrorexa LIOK

39 PA3THYHEIMI KITACCAMH https://lesson.edu.ru/lesson/75957f70-

50f4-4910-b706-ac2d1b0f4c26

yTJIEBOIOPOIOB
["asoreHonpoun3BoIHBIE

40 YTJIEBOJIOPO/IOB: AIEKTPOHHOE bubmuoreka [IOK
CTPOEHHUE; PEAKIIH 3aMEIIEHUS https://lesson.edu.ru/04/10
rajoreHa
JeiicTBue 1menouei Ha
raJIOTeHIIPOU3BOTHBIE. bubnuoreka [{OK

41 B3aumonericTre https://lesson.edu.ru/lesson/d86d7d00-
JIIATAJIOTEHAIKAHOB C MAarHUEM U d5b4-491d-aded-c3ddal9feefd
IIUHKOM
CucreMmaru3anus 1 0000IIeHIE

42 3HAHUU IO pa3jery bubmorexa HOK

https://lesson.edu.ru/04/10

"Yrinesogopoas!”

43 KonTponbhas pabota no teme
"Yraesomopoas"

44 [IpenenpHBIE OTHOATOMHBIE BuGmorexa [OK

CIIUPTHI: TOMOJIOTHYECKHI pAA,



https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26

obmrast popmyna, CTpoeHUe
MOJIEKYJI, H30MEPHS,
HOMEHKJIATYpa, KilacCupHUKAIIUs,
¢busnueckre cBOMCTBA

https://lesson.edu.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fad71694f

XUMHUYECKUE CBOUCTBA

bubnunorexa LIOK

45 NPECIBbHBIX 0JIHOATOMHBIX https://lesson.edu.ru/lesson/5439¢c18b-
CIIMPTOB 7440-4b6f-bf84-c04fad71694f
CriocoObl mosTy4eHus: u bubmmoreka [JOK
46 MPUMEHEHHE OJJHOATOMHBIX https://lesson.edu.ru/lesson/5439¢18b-
CIIHPTOB 7440-4b6f-bf84-c04fad71694f
[Tpocteie 3(prLI.6H0MeHKJIaTypa BuGmmorexa LIOK
47 g;j;ii];t chniizzzgx https://lesson.edu.ru/lesson/71ac43f2-
. a0d4-4945-a0eb-1e59cd5f4dof
CBOWCTB
MHOroaTOMHBIE CIIUPTHI: BuGmmorexa LIOK
48 STIICHITTHKOIDE 1 FIACPHT, UX https://lesson.edu.ru/lesson/461aa9c8-
busiaceiue u ximsccite cOef-4827-a8e5-d12a0bedc826
CBOMCTBa
CrniocoOsl MoNTy4eHus u bubnnorexa [JOK
49 NPUMEHEHHE MHOTOaTOMHBIX https://lesson.edu.ru/lesson/461aa9c8-
CIIUPTOB c0ef-4827-a8e5-d12a0bedc826
DEHOI: CTPOCHUE MOJIEKYJIBI, bubnuotexa [JOK
50 ¢u3nuecKre CBOIMCTBA. https://lesson.edu.ru/lesson/649883b8-
TokcuuHocTh (heHOMA 7¢5f-4f16-896e-10a2278b08f1
but6mmorexa [IOK
51 XuMudeckue cBoicTBa (heHoa https://lesson.edu.ru/lesson/649883b8-

7¢5f-416-896e-10a2278b08f1




CriocoObI mosrydeHus u

bubnunoreka LIOK

52 HpHMeHERTE (etona https://lesson.edu.ru/lesson/649883b8-
7¢5f-4f16-896e-10a2278b08f1
[TpakTuyeckas pabora Ne 2.
53 Pemenne skcniepuMeHTAIBHBIX Bu6muoteka [JOK
3anad4 o teme "CroupThl 1 https://lesson.edu.ru/04/10
heHomsr"
54 Cucremaru3anus U 0000IICHUE bubnuorexa [IOK
3HaHUI 110 TeMe https://lesson.edu.ru/04/10
AJIIbJIETHU]IBI U KETOHBI:
3JICKTPOHHOE CTPOCHHE
Kap601;){HHBHOﬁ rl;ynnbr bubmmorexa LIOK
55 FOMOJIOTHHECKHE PAAE ’O Suas https://lesson.edu.ru/lesson/8664b319-
’ 0ba3-4945-b076-ch7ae5858b90
dbopMyita, u3oMepus u
HOMCHKJIATypa
Anpaeruapl 1 KETOHBI: bubnmorexa LIOK
56 ¢du3MuecKre CBOICTBA; peaKkIuu https://lesson.edu.ru/lesson/8664b319-
MPUCOSTUHECHUS Oba3-4945-b076-ch7ae5858b90
Peaknuu oxucieHus u bu6nmorexa LIOK
57 Ka4eCTBEHHbBIC PEAKITUH https://lesson.edu.ru/lesson/8664b319-
aNbIETUI0B U KETOHOB 0Oba3-4945-h076-ch7ae5858h90
CrniocoObl nosty4eHus bubmmorexa LIOK
58 AUTh T HJIOB H KETOHOB https://lesson.edu.ru/lesson/8664b319-
Oba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE MPEIETbHBIC Butmorexa LIOK
59 KapOOHOBLIC KHCIIOTEL, https://lesson.edu.ru/lesson/b4feaa04-

0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJI

3438-4h57-a3ec-bha0f9fe63c0d




N3omepusa u HoMeHKIIaTypa

bubnunoreka LIOK

60 KapOOHOBBIX KHCIIOT, HX https://lesson.edu.ru/lesson/b4feaa04-
(busnveckre CBONCTBA 3438-4b57-a3ec-ba0fofe63c0d
XuMHUYECKHe CBOMCTBA bubnunorexa LIOK

61 IPEICIbHBIX OJIHOOCHOBHBIX https://lesson.edu.ru/lesson/b4feaa04-
KapOOHOBBIX KHCIIOT 3438-4b57-a3ec-ba0f9fe63c0d
OCO6€HHOC:1:I/I CBOUCTB BHGMoTeKa HOK

62 ﬁfj:s:; o KHCHO(T:I' https://lesson.edu.ru/lesson/b4feaa04-

PAZHE KAPOOHOBRIX 3438-4b57-a3ec-ba0fofe63c0d
KHUCJIOT
OcoOEHHOCTH CBOMCTB:
HCIIPCACIIbHBIX U
apoOMaTHYECKHX KapOOHOBBIX, bubmmoreka [JOK

63 JTMKApOOHOBBIX, https://lesson.edu.ru/lesson/d7681e62-
THPOKCUKAPOOHOBBIX KHCIIOT. €311-48e9-935e-fh3c59299¢c91
[IpencraBuTenu BICIINUX
Kap6OHOBBIX KHCJIOT
[TonsiTue 0 MPOU3BOIHBIX bubmorexa HOK

64 KAPGOHOBAIX KHCIOT https://lesson.edu.ru/lesson/71ac43f2-

a0d4-4945-a0eb-1e59cd5f4d9f
CrniocoOsl oNTy4eHus u bubnnorexa [JOK

65 MpUMEHEHHE KapOOHOBBIX https://lesson.edu.ru/lesson/71ac43f2-
KHCJIOT a0d4-4945-a0eb-1e59cd5f4d9f
CioxHble 3(1)Hp131: Bubmorexa IIOK

66 roMONOTHIECKHH pin, obuwas https://lesson.edu.ru/lesson/71ac43f2-
(opmy1a, H3OMEpHs I a004-4945-a0eb-1e59cd5f4d9f
HOMEHKJIaTypa

67 dusnueckue U XUMHUYECKUE BuGnuorexa ]_[ OK

CBOMCTBa 3(UpPOB




https://lesson.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4d9f

Pemenne pacu€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOMN

bubnunorexa LIOK

08 peariuti, fa OF PEACIICIHE https://lesson.edu.ru/04/10
MOJICKYJISIPHOM (hopMyITBI
OpPraHMYECKOTO BEIIEeCTBa
[TpakTuyeckas pabora Ne 3.
69 Pemenne skcnepuMeHTABHBIX Bu6motreka [JOK
3amad4 o teme "KapOoHOBbIC https://lesson.edu.ru/04/10
Kuca0Thl. CiiokHbIe dGUpHI"
Kupsr: ctpoenue, Gpuzndeckue u bubnnorexa [JOK
70 XMMHUYECKHE CBONCTBA https://lesson.edu.ru/lesson/71ac43f2-
(ruaposus) a0d4-4945-a0eb-1e59cd5f4dof
Oco0eHHOCTH CBOMCTB KUPOB, BuGmorexa LOK
71 ;Ziepmamﬂx ocTaTin https://lesson.edu.ru/lesson/71ac43f2-
PEACIBHBIN AHPHBIX KHCIOT: a0d4-4945-a0eb-1e59cd5f4d9f
Kups! B npupone
Mpi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX bubmuoteka [IOK
72 Morotiee neiicrue. [Torstue o https://lesson.edu.ru/lesson/71ac43f2-
CHHTETHYECKUX MOFOIIUX a0d4-4945-a0eb-1e59cd5f4dof
cpenctax (CMC)
I'eneTnueckas cBs3b BuGmorexa [OK
73 ZZ;]ZOHOPOHOB " https://lesson.edu.ru/lesson/75957f70-
POACOACIRATIIY 50f4-4910-b706-ac2d1b0f4c26
OpPraHn4€CKuUX BCIICCTB
74 Pacuétel 10 ypaBHEHUAM Bubmiorexa 1IOK

XHUMHUYCCKUX peaKuHﬁ




https://lesson.edu.ru/lesson/c19e6ffc-
7d70-46cc-a9ee-ebfac27dead9

Cucremaruzanus u 00001IeHue

bubnunorexa LIOK

& 3HAHHU 110 TeMe https://lesson.edu.ru/04/10
OO61as xapakTepucTuka Bumiorexa LIOK

76 YIIICBOJIOB H KIACCHHKALHS https://lesson.edu.ru/lesson/709ce43a-
YIICROZOR (MOHO-, i i deb6-4281-963b-01d2e212d4d0
I0JINCaXapubl)
Momnocaxapusl: Gpuznyeckue bubnnoreka [JOK

77 CBOWCTBA M HAXOKJICHHE B https://lesson.edu.ru/lesson/709ce43a-
IPHUPOJIE deb6-4281-963b-01d2e212d4d0
[IpumeneHue riarKo3bl, €€ bubnunoreka LIOK

78 3HAYECHUE B KU3HEIECATEIbHOCTH https://lesson.edu.ru/lesson/45b81dac-
opraHusma acba-440e-99e3-14c3ba78050a
Jucaxapuapl: caxapo3sa, BuGmorexa LIOK

79 Ezzzz;:;nzfima' https://lesson.edu.ru/lesson/709ce43a-

PHPOAC 1 deb6-4281-963b-01d2e212d4d0

MIPUMEHEHHE TUCaXapUJIOB
[Tonucaxapuapl: cTpoeHue Bu6morexa LIOK

80 f;iiifgfzzycﬁf:;ecme " https://lesson.edu.ru/lesson/690fbb76-

’ f94a-4f77-bbbe-3d3ae748f716

MIPUMEHEHHE

81 ITonsaTHe 06 NUCKYCCTBEHHBIX bubmuoteka [IOK
BOJIOKHAX https://lesson.edu.ru/04/10
Pemrenue pacueTHbIX 3a7a4 HA

82 onpeJeleHUE 01U BbIX0oAa bubnmnorexa [JOK

MMpoOAYKTa p€akKInuu OT
TCOPCTUYCCKHU BO3MOKHOT'O

https://lesson.edu.ru/04/10




Cucremaruzanuys u 00001IeHe

bubnunoreka LIOK

83 3HaHUi 110 pa3zieny https://lesson.edu.ru/04/10
KonrponsHas pabora o Teme
84 "Kucnopoacoaepxarue
OpraHu4eckue coeanHeHus"
AMuHBI: Knaccudukarus,
CTPOCHHE MOJICKYJI, 001Iast bubnuorexa [JOK
85 bopmyiia, uzomepus, https://lesson.edu.ru/lesson/0c608a59-
HOMEHKJIATypa 1 (PU3NYCCKHE 4c69-4481-839e-9205f201b73e
CBOMCTBA
XuMUYeCcKre CBOMCTBA bubmmorexa LIOK
86 A THATHHECKIX AMIHOB https://lesson.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AHWIMH: CTPOEHUE aHWINHA, bubnnorexa [JOK
87 0COOEHHOCTH XUMHYECKHX https://lesson.edu.ru/lesson/0c608a59-
CBOMCTB aHUJIMHA 4c69-4481-839e-9205f201b73e
CriocoObl TToTyYeHus U bubmuoreka [IOK
88 NpUMEHEHHE aTn(aTHIECKIX https://lesson.edu.ru/lesson/0c608a59-
aMHUHOB 4c69-4481-839e-9205f201b73e
AMMHOKHUCIIOTBI: HOMEHKJIATypa Butmorexa LIOK
89 ZIBIZ;TTJZZH(’;’T@HWWKHG https://lesson.edu.ru/lesson/c2f2f3d7-
| TSI 43d1-4873-ace0-78eca6009628
MPEICTAaBUTENH 0-aMHUHOKHCIIOT
XHUMUYECKUE CBOKCTBA
aMHHOKHCJIIOT, UX but6mmorexa [IOK
90 OHMOJIOTHYECKOE 3HAUCHHE https://lesson.edu.ru/lesson/c2f2f3d7-

amMmuHOKHCIIOT. CUHTE3 U
TUAPOJIN3 TIENTUIOB

43d1-4873-ace0-78eca6009628




benku kak npupoaHsie

bubnunoreka LIOK

91 S https://lesson.edu.ru/lesson/c2f2f3d7-
’ 43d1-4873-ace0-78eca6009628
bubnunorexa LIOK
92 XuMUYECKHEe CBONCTBA OCIIKOB https://lesson.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
A3zoTcoaepkalime
FETEPOLUKINYECKUE bubmmoreka [JOK
93 coeaunenus. HykienHoBbIe https://lesson.edu.ru/lesson/0c608a59-
KHCJIOTBI: COCTaB, CTPOCHUE U 4c69-4481-839e-9205f201b73e
OuosornvecKas poJb
[IpakTuueckas padora Ne 4.
Pemenne skcnepuMeHTABHBIX Bbu6moteka LJOK
94 3a7a4 10 TeMe https://lesson.edu.ru/lesson/9834d408-
"A30TCoaepIKaIine 386d-444a-8de3-7efba8h98cdb
OpraHu4ecKue coeauHeHus"
[TpakTuueckas paborta Ne 5.
P:IHGHI/IG BKCHCII))I/IMGHTZU'IBHI)IX bubnuorexa LIOK
95 saad 110 Teme "Paco3HABAHIC https://lesson.edu.ru/lesson/7dada027-
o 8448-418f-b416-fbaledd4ab6d
OpPraHUYECKUX COCAMHEHUN
KonrtponbHas pabora no Teme bubmuoteka [IOK
96 " A30TCoaepIKalime https://lesson.edu.ru/lesson/45b81dac-
OpraHMYeCcKue CoeTMHEHUs" acha-440e-99e3-14c3ba78050a
OCHOBHbBIE OHATHUSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX bubmuorexa [IOK
97 COEIUHEHNI U METOIBI UX https://lesson.edu.ru/lesson/c2f2f3d7-

CHUHTE3a —IOJIMMEPU3AIU U
TOJTNKOHJIEHCAITHS

43d1-4873-ace0-78eca6009628




IInactmaccel. YTunusanusa u

bubnunoreka LIOK

98 HepepaGoTka mIaACTHKa 1 https://lesson.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
DnacToMepbl: HaTypaJlbHbII Bubmmorexa HOK
99 cnmTeTieckue Kay4yki, Pesuia 1 https://lesson.edu.ru/lesson/45b81dac-
acha-440e-99e3-14c3ba78050a
Bonokna: HaTypanbHble, BuGmorexa LOK
100 EZTIY;;ZBGHHHG’ CHITCTHHCCIHC. 1 https://lesson.edu.ru/lesson/45b81dac-
PRI CHELHATBHOTO acha-440e-99e3-14c3ba78050a
Ha3HAYCHUS
[IpakTuueckas padorta Ne 6.
101 Pemenue skcriepuMeHTanbHBIX 2 bubnnorexa [JOK
3amad4 o teme "Pacrno3HaBanue https://lesson.edu.ru/04/10
I1acTMacc ¥ BOJIOKOH"
O000I11IeHIE U CUCTEMATU3ALIUS bu6nmorexa LIOK
102 M3y4YEHHOTO MaTepuasa 1o TemMe 1 https://lesson.edu.ru/lesson/1600e4a4-
"BBICOKOMOJIEKYISIPHBIE d259-4ba9-9632-
coeHEeHNs " 994faedce366?backUrl=%2F04%2F10
OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME




11 KJTACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Atom. CocTaB aTOMHBIX sJIED. bubmorexa LIOK

1 UM ecKTi SreMerT. M30TOMEL 1 https://lesson.edu.ru/lesson/20b1df2e-

6ce4-435b-b6dc-5155d30a45fa

CrpoeHnue 31eKTPOHHBIX bubnnoreka [JOK

2 000J104EK aTOMOB, KBAHTOBEIE 1 https://lesson.edu.ru/lesson/20b1df2e-
qucia 6ce4-435b-b6dc-5155d30a45fa
Kinaccudukanmst XaMuueckux bu6mmoreka [IOK

3 9JIEMEHTOB (S-, p-, d-, f- 1 https://lesson.edu.ru/lesson/e7d48881-
9JIEMEHTBHI) 055d-49da-a49c-7375c¢3d033e9
Pacnpenenenue 31eKTpOHOB MO bubnuorexa LIOK

4 ATOMHbIM OpGHTATAM 1 https://lesson.edu.ru/lesson/e7d48881-

055d-49da-a49c-7375¢3d033e9

DNeKTPOHHBIE KOH(PUTYpaITUN bubnuotexa [JOK

5 aTOMOB 3JICMEHTOB B OCHOBHOM U 1 https://lesson.edu.ru/lesson/20b1df2e-
BO30YKIEHHOM COCTOSIHUH 6ced-435b-b6dc-5155d30a45fa
DneKTPOHHBbIE KOH(UTYpaIuu bubnmnoreka [JOK

6 HOHOB. 1 https://lesson.edu.ru/lesson/2859ec02-
DJIEKTPOOTPUIIATETLHOCTD 8ecd-4cd8-8531-edad962608fh
[lepronnueckuii 3aKOH U
Heguoiﬂqecxaﬂ cucremMa Bubmiorexa LIOK

7 1 https://lesson.edu.ru/lesson/e7d48881-

XUMHYECKHX 3eMeHToB /1. H.
MenneneeBa, CBA3b C

055d-49da-a49c¢-7375¢3d033e9




COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB XUMUYECKUX 3JIEMEHTOB bubmuoreka [JOK

8 ¥ 00pa3yeMbIX MU TPOCTHIX U https://lesson.edu.ru/lesson/e7d48881-
CJIO’KHBIX BEIECTB I10 TPYIIaM U 055d-49da-a49c-7375c3d033e9
nepuoIam

9 CucremaTtu3zanus u 0000IIeHHE bubnmoreka [JOK
3HaHMI 110 TeMe https://lesson.edu.ru/04/11
Buapl XuMu4ecKoi CBs3H.
MexaHu3Mbl 00pa3oBaHUs bubnnoreka [JOK

10 KOBAJICHTHOM CBsI3u. BomopoaHas https://lesson.edu.ru/lesson/2859ec02-
CBsI3b. MEKMOJICKYISIPHBIC 8ecd-4cd8-8531-edad962608fh
B3aHUMOJICUCTBUSA
BaneHTHOCTPD 1 BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b bubmuorexa [JOK

11 AIIEKTPOHHOU CTPYKTYPBI https://lesson.edu.ru/lesson/12bfc348-
MOJICKYJI ¢ UX TEOMETPHUECKUM 007f-4796-bcda-180fc6b720fe
CTpOCHUEM
IIpencraBieHuss 0 KOMIUIEKCHBIX bu6mmoreka [JOK

12 COEIMHEHUAX: COCTaB U https://lesson.edu.ru/lesson/75637222-
HOMECHKJIATypa d397-4b1a-810a-cc7bca9e8alc
BemecTBa MoseKynspHOTO U BuGmorexa LOK

13 ?;ﬁifilcyﬂﬂp HOTO CTPOCHIAL. https://lesson.edu.ru/lesson/12bfc348-

PHETALIIHCCIIR 007f-4796-bcda-180fc6b720fe

PEIIEeTOK U CBOWCTBA BEIIECTB
ITonsiTHE O TUCTIEPCHBIX bubnnorexa [JOK

14 cuctemax. [Ipencrasnenue o https://lesson.edu.ru/lesson/8ae38be6-

KOJUIOUIHBIX pacTBOpax

e06f-4fae-9729-69903109f968




Hcrunnble pacTBOPSL:
HACBILICHHBIC U HEHACBIILICHHBIE,

bubmuoreka [JOK

15 https://lesson.edu.ru/lesson/8ae38be6-
PACTROpHNOTE. e06f-4fae-9729-69903109f968
Kpucrannoruapatst
CriocoObI BEIpaKEHUS bubmorexa LIOK

16 KOHLICHTPALIH PACTEOPO https://lesson.edu.ru/lesson/fOcb5def-

307e-4575-89d0-86041b603655
Pemenue 3anau ¢
WCIIOJIb30BAaHUEM TTOHSATUI
17 ""MaccoBas J10J1s1 pACTBOPEHHOTO Bubmmotexa [OK
"o https://lesson.edu.ru/04/11
BemecTra", "MosipHas
KOHIIeHTpanus"
Kiaccudpukanms n bubnuorexa [JOK

18 HOMECHKJIATypa HEOPraHMIECKUX https://lesson.edu.ru/lesson/c6c5af9a-
BEIIIECTB 9645-4604-9834-59151d566a61

19 Cuctemaru3zanusi 1 0000IICHUE bubmuorexa [JOK
3HaHHH 110 TeMe https://lesson.edu.ru/04/11
KonTponbnas pabota mo rTemam
"CrpoeHue aToma.

Ileproauueckuii 3aK0H U

20 Ilepuoauueckas cucrema bu6mmoreka [JOK
XUMHYECKHX d5ieMeHToB J1. 1. https://lesson.edu.ru/04/11
Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue
BelecTB"

Knaccnibnxaum ngqucqux BuGmiorexa LIOK
21 PEAITII B HEOPTafieckon https://lesson.edu.ru/lesson/0f59d4f0-

OpTraHWYECKON XUMHUH. 3aKOH
COXpaHEHHUS MacChl BEIIECTB;

199b-40f4-ae5f-81026ff23780




3aKOH COXpaHEHUS U
MpPEeBpaIeHHs] SHEPTUU TPU
XUMHYECKHUX PeaKIMsIX

TennoBble 3 (HEeKTh XUMUYECKHX

bubmuoreka [JOK

22 peakuuii. TepMoxummuueckue https://lesson.edu.ru/lesson/75637222-
ypaBHEHUS d397-4bla-810a-cc7bca9e8alc
Brruuciienus o ypaBHEHUSIM bubmuorexa [JOK

23 XMUMHUYECKUX PEaKIui 1 https://lesson.edu.ru/lesson/75637222-
TEPMOXUMHUYECKHM YPaBHECHHSIM d397-4bla-810a-cc7bca9e8alc
C}(OpOCTB XUMHUUYCCKOH PCAKIIUHU, BiGmoTeKa H OK

24 ©F SABHCHMOCTE OT Pasiiitbix https://lesson.edu.ru/lesson/fOcb5def-
daxropos. Katamis 307¢-4575-89d0-860410603655
KaTaJIn3aTophbI
I'omorenHsIe U I'CTCPOrCHHLIC bubmorexa HOK

25 https://lesson.edu.ru/lesson/75637222-
peartut d397-4b1a-810a-cc7hcadesalc
HpaK:quCKaﬂ pabora Ne 1 o Butmorexa LOK

26 e https://lesson.edu.ru/lesson/fOcb5def-
(ai1opoB ia CKOPOCT 307e-4575-8900-860410603655
XUMHUYCCKOU pCAKIINU
OOGpatumbie U HEOOpAaTUMBbIE bubnuotexa [JOK

27 peaknuu. XuMUIeCKoe https://lesson.edu.ru/lesson/0e41e568-
paBHOBecCHE 0a2b-4605-bb92-35d1ab69f9ba
HpaKIquCKaﬂ pabora Ne 2 o BuGmmorexa LOK

28 TeMe "BIHAHie pastHbIX https://lesson.edu.ru/lesson/0e41e568-

(bakTOpOB Ha MOJIOKEHHE
XUMHYECKOTo paBHOBecHA"

0a2b-4605-bb92-35d1ab69f9ba




DIIEKTPOTUTHYECKAS
nuccormanus. CHIIbHBIC U

bubmuoreka [JOK

29 https://lesson.edu.ru/lesson/237cdb54-
CH&6LK33H€KTpOHHTBL(:TCHCHB 2787-4817-8330-66027b075645
JUCCOLMaluU
HMonHoe npou3BeIeHUE BOBI. Bu6morexa LIOK

30 Cpena BOHHIZIX pagTBOpos. https://lesson.edu.ru/lesson/237cdb54-
Boxopoeiii nokasatess (pH) 2787-4817-8330-66027b075645
pacTBOpa
I'maponus coneit. Peaknumy, bubnnorexa [HOK

31 NPOTEKAIOIINE B PACTBOPAX https://lesson.edu.ru/lesson/e2b3e2ce-
3JIEKTPOJIUTOB c781-40be-bb00-fab862636f7e
[TpakTiueckast pabota Ne 3 o bubnunoreka [JOK

32 Teme "XUMHUYECKUE PEaKIuu B https://lesson.edu.ru/lesson/e2b3e2ce-
pacTBOpax AJIEKTPOTUTOB" c781-40be-bb00-fab862636f7¢
OKUCIUTENbHO- BuGnorexa LIOK

33 g:ﬁiﬁiff:fﬁﬁ Tiia;im https://lesson.edu.ru/lesson/8f219cef-

7a8a-44d5-b58a-b3d1b2eeb237
BOCCTAaHOBUTCIIN
BAGTOHBHGKTPOHHOFO BH6HHOT€K31K)K

34 https://lesson.edu.ru/lesson/8f219cef-
(51eKTORHO-HOHHOrO) bananca 7a8a-44d5-b58a-b3d1b2eeh237
DIIEKTPOIN3 PaCTBOPOB U bubmmoreia LIOK

35 https://lesson.edu.ru/lesson/32e5edc9-
PACTLIABOR BEIECTE ch82-4f4a-adSe-4f56bc7elded

36 Pemenne 3anau paznu4HbIX
TUIIOB

37 Pemenue 3ala4 Pa3JIMIHbIX

THUIIOB




Cucremarusanus U 00001eHue

bubmuoreka [JOK

38 SHAHIH r,l,o Teme "Ximirieckie https://lesson.edu.ru/04/11
peaxkuu

39 KonTtponpHast pabora o Teme
"Xumuueckue peakuu"
[TonoxeHne HEMETAIIIOB B
[lepuoauueckoii cucteme
XUMHUYECKHX dreMeHToB /1. 1. bubnmoreka [JOK

40 MemieneeBa 1 0COOCHHOCTH https://lesson.edu.ru/lesson/2390b83e-
CTPOCHHS UX aTOMOB. a935-4c96-bd3a-25f26d9¢c1139
dusznyecKue CBOKMCTBA
HEMETAIIJIOB
Anotponusi HeMeTauioB (Ha bubnuorexa [JOK

41 npuMepe KUCIOpo/a, Cephl, https://lesson.edu.ru/lesson/2390b83e-
docdopa u yriepona) a935-4c96-bd3a-25f26d9¢c1139
Bonopoa: nmonyuenue, bubnmnoreka [JOK

42 (bu3nyecKkre 1 XUMUYECKHE https://lesson.edu.ru/lesson/cfb70c37-
cBoiicTBa. ['uapus! 2784-4c66-be05-b0966dffb673
["anmoreHsl: HaX0XAECHHUE B BuGmorexa LOK

43 MPHPOJE, CTIOCOOEI MOy HCHNS, https://lesson.edu.ru/lesson/2390b83e-
(usiieCKie W XHMIrIeckie a935-4¢96-bd3a-25f26d9¢1139
CBOICTBA
gﬁ;:;;iiﬂopoﬂm' bubnunoreka [JOK

44 e https://lesson.edu.ru/lesson/2390b83e-

a935-4¢96-bd3a-25f26d9¢1139

COEIMHEHUS TaJIOT€HOB
JlaboparopHsble u

45 HPOMBIIIJICHHbIE CIOCOOBI

MOJIYUCHU S I'aJIOTCHOB.




[IprMeHeHue rajJoreHoB u ux
COCIMHEHUN

[IpaxTuueckas padora Ne 4.

bubmuoreka [JOK

46 Peienne sxcriepuMeHTaTbHBIX https://lesson.edu.ru/lesson/7c¢19b0ba-
3aga4 o teme "I"amoreHnr" 7815-4db3-86f4-d0ac5b740b3b
Kucnopon: naboparopHsie u
MIPOMBIIIUICHHBIE CITOCOOBI bubmuorexa [JOK

47 HOJTy4eHHs, PU3HYCCKUE U https://lesson.edu.ru/lesson/2390b83e-
XUMHYECKHE cBoMcTBA. O30H. a935-4¢96-bd3a-25f26d9¢1139
[IpuMeHeHne Kuciaopoaa u 030Ha

bubmuoreka [JOK

48 OKCHIbI ¥ IEPOKCHIBI https://lesson.edu.ru/lesson/cfb70c37-

2784-4c66-be05-b0966dfTh673

49 Pemenue 3a1au pa3nuyHbIx
TUIIOB
Cepa: Hax0XJIEHHUE B PUPOJIE, Butmorexa LOK

50 CHOCOOEI Moy HeHNS, https://lesson.edu.ru/lesson/2390b83e-
(usiieCKie i XHMITCCKIte a935-4c96-bd3a-25f26d9c1139
CBOICTBa

bu6mmorexa [IOK
51 CepoBotopor, ey https://lesson.edu.ru/lesson/2390b83e-
’ a935-4c96-bd3a-25f26d9¢c1139
Kucnoponconep:xamre bu6mmorexa [IOK

52 coenmHeHus cepbl. OCOOCHHOCTH https://lesson.edu.ru/lesson/2390b83e-
CBOMCTB CEpHOM KHCIIOTHI a935-4c96-bd3a-25f26d9c1139

53 [IpakTuueckas padora Ne 5. Br6moreka LIOK

Pemienne SKCIICPUMCHTAIIbHBIX



https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139

3aaa4 o teme "Cepa u eé
coenuHeHus"

https://lesson.edu.ru/lesson/2390b83e-
a935-4c96-bd3a-25f26d9¢1139

A30T: HaXOXJACHUE B IPUPOJIE,
CIOCOOBI IIOJTyUYEHUS,

bubmuoreka [JOK

54 (DH3MHECKHE 1 XHMHHECKHE https://lesson.edu.ru/lesson/2390b83e-
. a935-4c96-bd3a-25f26d9¢c1139

CBOMCTBAa. AMMHAK, HUTPHU/IbI
Kucnoponcoaep:xaine bu6mmoreka [IOK

55 coeauHeHus azora. OcoOOEHHOCTH https://lesson.edu.ru/lesson/2390b83e-
CBOWCTB a30THOM KHUCIIOTHI a935-4¢96-bd3a-25f26d9¢1139
[Ipumenenue azora u €ro bubnnoreka [JOK

56 COEMHEHUI. A30THBIE https://lesson.edu.ru/lesson/cfb70c37-
yI0OpeHHsI 2784-4c66-be05-b0966dffh673
®Docdop: HaXOKIEHHE B BuGmmorexa LOK

57 HPHPOJE, CI0COOEI MOy HCHNS, https://lesson.edu.ru/lesson/2390b83e-
(uaHiCCKIe  XHMIrIeckie a935-4¢96-bd3a-25f26d9¢1139
cBoiictBa. Pochuas! u Gochun
Oxkcuabl pocdopa, bubnuotexa [JOK

58 docdopconepxane KUCIOTHI. https://lesson.edu.ru/lesson/2390b83e-
Comnu pochopHO# KHCTOTHI a935-4c96-bd3a-25f26d9c1139
[Ipumenenue docdopa u ero bubnnoreka [JOK

59 coeaunenuii. Pochopubie https://lesson.edu.ru/lesson/cfb70c37-
yI00peHus 2784-4c66-be05-b0966dffb673
[TpakTnyeckas padora Ne 6.
Pemenue skcriepuMeHTAITEHBIX

60
3aja4 1o reme "A3ot u dpocdop u
ux coequHeHus"

61 VYraepon: HaXoXIeHHE B BuGmorexa LOK

npupoac, aJuIoTPOITHBIC




Moudukanyn; Gpusndeckue u
XHMHYECKHE CBOICTBA,
PUMEHEHHUE

https://lesson.edu.ru/lesson/2390b83e-
a935-4c96-bd3a-25f26d9¢1139

Oxkcup yriepoaa(ll), oxcun

bubmuoreka [JOK

62 yriepoaa(lV), yronpHas KucioTa https://lesson.edu.ru/lesson/2390b83e-
u e€ conun a935-4c96-bd3a-25f26d9¢1139
63 Pemenue 3a/lav Pa3JIMIHbIX
TUIIOB
erMHI/II/IZ HaXO0XKJICHHUEC B Bi6moTexa HOK
64 HPHPOJE, CI0COOEI MOy HCHNS, https://lesson.edu.ru/lesson/2390b83e-
usiieciiie i XiMieckie a935-4c96-bd3a-25f26d9c1139
CBOHMCTBa
Oxcun kpemuus(1V), bubmmorexa LIOK
65 KpEMHIEBAs! KHCIOTa, CHITHKATE] https://lesson.edu.ru/lesson/2390b83e-
’ a935-4c96-bd3a-25f26d9¢1139
[IprMeHeHne KpeMHUS U €T0 bubnnoreka [JOK
66 coequuennii. CTekmno, ero https://lesson.edu.ru/lesson/cfb70c37-
TIOJTyYCHHE, BUJIbI CTCKIIA 2784-4c66-be05-b0966dffb673
67 Pemenne 3ana4d paznuaHbIX
TUIIOB
Cucremarusanus U 00001eHne bubmorexa HOK
68 sHarM 0 Teme "HemeTaner" https://lesson.edu.ru/lesson/6545ec44-
34¢5-43f6-826b-a648d7d6fef7
69 KonTtponbHas pabora o Teme
"Hemerannr"
AHanu3 pe3yjabTaToB
70 KOHTPOJIbHOM paboThI,

KOPPEKILHsI OIINOO0K




ITonoxxenne MeTanIoOB B
[lepuoauueckoii cucteme
XUMHYECKHUX DIIEMEHTOB.

bu6mmoreka [IOK

71 OcoBerHOCTH CTpoeHHS https://lesson.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-70c604e9c862
3IEKTPOHHBIX 000JI0UEK aTOMOB
METAJIJIOB
OO6mue ¢puznueckre CBOMCTBa bubmuorexa [JOK
72 MetaiuioB. [IpumeHeHue https://lesson.edu.ru/lesson/a0d5bd16-
METAJIJIOB B OBITY M TEXHUKE 683e-4ale-8073-70c604e9c862
CmuiaBsl MetasuioB. Kopposust bubmmorexa LIOK
73 METAILIOR https://lesson.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-b3d1b2eeb237
Pemenue 3agau pa3nuyHbIX bubnuorexa LIOK
74 OB https://lesson.edu.ru/lesson/6545ec44-
34c5-43f6-826b-a648d7d6fef7
DIEKTPOXUMUYECKUN P bubnmnoreka [JOK
75 HanpspKeHUH MetauioB. OOmue https://lesson.edu.ru/lesson/e7ff8162-
CIOCOOBI MOTYYCHUS METAJIIOB 0d4d-40f8-b9f7-422c3e710750
OO01mas xapakTepucTHKa
MeTauioB |A-Tpymnmnsl
[Tepuoanueckoit CI/ICTeMB;_I ) BuGmorexa LOK
76 XHMW{?KHX DICMEHTOB. Hatpit https://lesson.edu.ru/lesson/a0d5bd16-
VI KQUTHIL: TIOTYHICHIE, 683e-4ale-8073-70c60469c862
(bU3HYECKUE M XUMUIECCKHEC
CBOMCTBA, MPUMEHEHHE TTPOCTHIX
BEIIECTB U UX COCTNHEHNH
OO6m1as xapakTeprucTruKa bubmuotexa [JOK
77 metaiioB || A-rpymib https://lesson.edu.ru/lesson/a0d5bd16-

[Tepuoanyueckoil cuCTeMbl

683e-4ale-8073-70c604e9¢c862




XUMHYECKHX dJIEMEHTOB. Marauii
Y KaJIbLUW: TIOJIyYEHHUe,
bu3HYecKre 1 XUMHUIECCKHE
CBOICTBA, TPUMEHEHHUE MPOCTHIX
BEIIECTB U X COSIMHCHUM

JKEcTtkocTh BOIBI U CIIOCOOEI €8

bubmuoreka [JOK

78 https://lesson.edu.ru/lesson/237cdb54-
yCTpaneHi 2787-4817-8330-6€0270075645
AIOMUHUI: TIOTy4YEHHE, bubnnorexa [HOK

79 (pu3rYeCcKre 1 XUMUYCCKHE https://lesson.edu.ru/lesson/a0d5bd16-
CBOWCTBA, IPHUMEHEHHE 683e-4ale-8073-70c604€9c862
AMdoTepHbIE CBOMCTBA OKCHIA U Bu6morexa LIOK

80 PHAPORCIIA ATIOMHHHA, https://lesson.edu.ru/lesson/a0d5bd16-
FHVIPOKCOKOMILICKCHT ATTIOMUHIL, 683e-4ale-8073-70c604e9c862
HUX IPUMCHCHUC

81 Pemenune 3ala4 Pa3JIMIHbIX
TUIIOB
Pemmenms sxenspaemmamaa b morera LIOK

82 sanad 110 Teme "MeTanm: https://lesson.edu.ru/lesson/6545ec44-

| 34c5-43f6-826b-a648d7d6fef7
TJIaBHBIX MTOATPYHIT
OO61as xapakTepuCcTHKa
METaJUIOB MOOOYHBIX MOATPYIIT bubnuoreka [IOK

83 (B-rpynmn) Ileproanueckoii https://lesson.edu.ru/lesson/a0d5bd16-
CHCTEMbI XUMHUYECKHUX 683e-4ale-8073-70c604e9c862
DJIEMCHTOB
DU3NYECKrue U XUMUYECKHUE bu6mmoreka [IOK

84 CBOMCTBa XpoMa U ero https://lesson.edu.ru/lesson/e7ff8162-

COCHHHCHHﬁ, HUX NPpUMCHCHUC

0d4d-40f8-b9f7-422c3e710750




Baxueime coequHEHN

bubmuorexa [JOK

85 maprania. [lepMaHnranat Kamus, https://lesson.edu.ru/lesson/a0d5bd16-
€ro OKUCIUTEIbHBIC CBOMCTBA 683e-4ale-8073-70c604e9c862
DU3NYECKUE U XUMUYECKUE bubmorexa LIOK

. https://lesson.edu.ru/lesson/e7ff8162-
g6 onCIBREISH N ETO 0d4d-40f8-h9f7-422¢3e710750
coequHeHui. [lonyuenue u
MIPUMEHEHHUE CIIJIaBOB XKeJe3a
DU3NYECKUE U XUMUYECKHUE bu6mmorexa [IOK

87 CBOMCTBA MEIH U €€ COEIUHEHU, https://lesson.edu.ru/lesson/e7ff8162-
UX TPUMCHCHUE 0d4d-40f8-b9f7-422c3e710750
d)mvnqecxne 1 XUMUYECKHE BuGmiorexa LIOK

88 ZEZZPC;IB;E;H;i E:;I?JGHGHHC https://lesson.edu.ru/lesson/e7ff8162-

’ ' 0d4d-40f8-b9f7-422¢3e710750
I'mapokcoKoMIIEKChI IMHKA
ITpaxTrueckas padota Ne 8.
PepmeHI/Ie BKCHCI:[))I/IMCHTaJ'ILHLIX bubmorexa LIOK

89 sanas 110 Teme "MeTans https://lesson.edu.ru/lesson/6545ec44-

34c5-43f6-826b-a648d7d6fef7
1no0oYHbIX oArpymnm"

90 Pemenue 3anau pa3nuyHbIxX bu6mmoreka [JOK
THUIIOB https://lesson.edu.ru/04/11
O00011eHNEe U CUCTEMATU3ALIS bu6mmoreka [IOK

91 M3y4EHHOT'0 MaTepuaa o TeMe https://lesson.edu.ru/lesson/6545ec44-
"Merasib" 34c5-43f6-826b-a648d7d6fef7
KoHnTtponbhas paborta mo teme bubmmorexa LIOK

92 https://lesson.edu.ru/lesson/6545ec44-

"MeTtasuibr"

34c5-43f6-826b-a648d7d6fef7



https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750

AHanus pe3yiabTaToB

93 KOHTPOJIbHON paboTHI,
KOPPEKILHSI OIIHOOK
Ponp xumun B o0ecrieueHun
YCTOMYMBOT'O Pa3BUTHUS bubmmorexa [IOK

94 yejoBedecTa. [loHsTre 0 https://lesson.edu.ru/lesson/f5999557-
Hay4HBIX METOJIaX MCCIICIOBAHUS 18c8-4853-83a0-588hf830407a
BEIICCTB
Hay4Hnbie mpuHIUIBI
OPraHU3aMU XUMHAYECKOTO bubnuorexa [JOK

95 npou3BoicTBa. [IpOMBIIIICHHBIC https://lesson.edu.ru/lesson/f5999557-
CIOCOOBI MOTYYECHUS BaXKHEHIITNX 18¢8-4853-83a0-588bf830407a
BEIICCTB
XHMHYECKOE 3arpsi3HEHUE bubnnorexa [HOK

96 OKPY’KaIOIIeH CPeibl M €ro https://lesson.edu.ru/lesson/f5999557-
OCJICICTBHSI 18c8-4853-83a0-588bf830407a
XUMUA U 300POBBE YEIOBEKA. bubmorexa LIOK

97 JlekapeTBeribe cpescTsa https://lesson.edu.ru/lesson/acd826c¢f-

ba2d-49db-b216-ef7c26a84728

Xumus numy. Poiab XuMuu B bu6mmoreka [JOK

98 00eCTICUeHUH TTUIIIEBOM https://lesson.edu.ru/lesson/acd826c¢f-
0e30MmacHOCTH ba2d-49db-b216-ef7c26a84728
Kocmernueckue u bubmuorexa [JOK

99 nap(proMepHbIe CpeCTBa. https://lesson.edu.ru/lesson/acd826c¢f-
BriToBast xumus ba2d-49db-b216-ef7c26a84728
XUMHS B CTPOUTENILCTBE. bubnnoreka [JOK

100 Baxweiiiue cTpouTenbHbIC U https://lesson.edu.ru/lesson/acd826c¢f-

KOHCTPYKIHUOHHBIC MAaTCPUAJIBL

ba2d-49db-b216-ef7c26a84728




XuMHUS B CEIILCKOM XO35MCTBE. bubmuorexa [JOK
101 OprannyecKkre 1 MHHEPaIbHBIE 1 https://lesson.edu.ru/lesson/acd826c¢f-
yI00peHus ba2d-49db-b216-ef7c26a84728
102 CI/ICTCUMaTI/BaI_II/ISI 1 00001IeHEe 1
3HAHUU I10 TEMEC
OBILIEE KOJIMYECTBO YACOB I10 170

ITPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

H.E. Ky3nenosa, U.M. Turosa, H.H. I'apa «Xumus 10 kiacc: yriryOJIeHHbIA YPOBEHbBY;
H.E. Ky3ueunosa, A.H. JIéBkun, M.A. HlaranoB «Xumus 11 knacc: yriryOJieHHBII
YPOBEHb.

METOANYECKHUE MATEPUAJIBI IS YUUTEJA

[Nabpuensn, O. C. Meronuueckoe mocodue k yueOHuky O. C. ['aOpuensina
«Xumusy. 10 kmace / O. C. T'abpuensa. — M. : JIpoda, 2019. — 108.

Xumus : TexHojoruueckue kaptel K yueOHuky O. C. 'abpuensna «Xumus. 10
KJacey : Mmetoaudeckoe nocoodue / JI. . Acanosa. — M. : [Ipoda, 2019

[Nabpuensn, O. C. Meronuueckoe mocodue k yueOHuky O. C. ['aOpuensina
«Xumus». 11 knacc / O. C. T'abpuensn. — M. : Jlpoda, 2019. — 108.

Xumus : TexHojoruyeckue kapThl kK yueOHuky O. C. I'aGpuensna «Xumus. 11
Kiacey : metonuueckoe nocobue / JI. . Acanoa. — M. : JIpoda, 2019

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
Poccuiickast 3nekTpoHHas miKoJjia, OuOIMoTeka HU(GPOBOro 00pa30BaTEIBHOIO
KOHTCHTa, IM(pPoBOii oOpaszoBaTenbHbIl pecypc SAKmace, Mudoypok, http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCHEPUMEHTBI: XHUMHS.
Komnekiust Poccuiickoro o61ieo0pa3oBaTeapHOIO nopraia.



