


HOSACHUTEJIBHAS 3AIITUCKA

Pabouas mporpaMma 1o XMMHHM Ha YPOBHE CpefHEro olmiero oOpa3oBaHMs pa3paboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Qeneparun», TpeOOoBaHMH K pe3yiabTaraM OCBOeHHs (enepanbHOl  00pa3oBaTeNbHOU
nporpamMmbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBieHHbIX B DepepanbHOM
rocyaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konunenmum npenojaBaHus
yueOHOro mpeamera «XuMHs» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit @enepauuu,
peaNn3yIolMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMBbI, 1 OCHOBHBIX MON0XKeHUN «CrpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOrO H3y4YeHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTeCTBCHHO-Hay4yHOro obOpaszoBanusi yuammxcs 10-11 xmaccoB. HM3yuenue mpeamera,
peammzyeMoe B yCIOBUSAX AHPPEPEHIUPOBAHHOTO, NPOMUIHLHOTO OOYYEHHS, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOATOTOBKY BBITYCKHUKOB IKOJBI,
HEOOXOUMYIO JUIsl afanTaldd UX K OBICTPO MEHSIOUIMMCS YCJIOBHUSM KH3HU B COLIMyME, a
TaKkKe JUIS MPOJOJDKCHHST OOyYeHHs B OpraHU3anusx MpodecCHOHATLHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMHSI SIBJISIETCSI OTHOM U3 MPUOPUTETHBIX TACIUTLINH.

B mnporpaMMe mno XuMMHM Ha3HAuUC€HHUE TIpeAMETa «XUMHUS» TOJydaeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnojoxenusmu ProC COO o
B3alMOOOYCIIOBJICHHOCTH L€, CoAepkKaHus, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAECTENICTBOM TOMY SIBJISIIOTCS CJICAYIOIIHME BBITIOJHIEMbIC
IPOrPaMMOM 110 XUMHUHU (QYHKITUH:

e HH(QOPMAIIMOHHO-METOIUYECKas, peaau3alus KOTOpol oOecrnedynBaeT MOIydYeHHE
MPEJICTAaBICHUS O LIEJsIX, COJIep:KaHuU, oOmeil cTpaTterud OOy4YeHHs, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU MPEAMETA, U3y4yaeMOro B paMKax KOHKPETHOIO
npodus;

® OpraHu3alMOHHO-TUTAHUPYIOIIAs, KOoTOpas peyCcMaTpUBaeT orpeziesieHue:
MPUHIIMIIOB  CTPYKTYPUPOBAHUS UM  TOCIEJOBATEIHbHOCTH HW3YyYEHUS y4EOHOTO
MaTepuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHUK; TMOJXO0JIOB K
(GbOpMHUPOBAHUIO COAEPKATETHHON OCHOBBI KOHTPOJII U OIICHKH OO0pa30BaTeIbHBIX
JTOCTHKEHUI O00ydYaromuXxcsi B paMKaX HMTOTOBOM arTecTaluu B ¢GopMe eTUHOTrO
rOCYJJapCTBEHHOTO dK3aMeHa TI0 XUMHUH.

[Iporpamma 11t yriryOJIEHHOTO U3yYEHUS] XUMUM:

® yCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COACpKAHKE, 0053aTENbHOE ISl U3YUCHUS
B paMKax OTHEIbHBIX  mnpoduiei, NpeaycMaTpuBaeT  pacopelneiieHue U
CTPYKTYpUPOBAHHE €r0 MO KjaccaM, OCHOBHBIM COJIEpKaTENbHBIM JTUHUSM/pa3aenam
Kypca,

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHIyeMOro JJi U3y4eHUS
OT/IENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YEHHs] Y4eOHOro matepuana c
y4ETOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBSI3EH;

e 1aéT METOAWYECKYI0O WHTEpIIPETAIMI0 IIeJied W 3aJad W3y4YeHUs TMpeaMeTa Ha
yIrIIyOJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPETHErO
oOuiero oOpa3oBaHUs, COJAEPKATEIBHON XapaKTEPUCTHKHU IIIAaHUPYEMbIX Pe3yIbTaTOB
OCBOGHHUSI OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbI CpelHero oobmero oOpa3zoBaHUS



(JINYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAK)KE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUI OO0YYalomErocs IO OCBOEHHUIO COJIEpIKaHUs
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MporpaMme IO XHMHHU HPEIyCMOTPEHa
MIPEEeMCTBEHHOCTh € OOy4YeHMEM XHMHUU Ha YpPOBHE OCHOBHOTO 001Iero ooOpazoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOHM MPOrpaMMON IO XUMHUHM  00s3aTenbHOW  (MHBapUAHTHOMW)
COCTaBJISIIONICH COAep)KaHusl y4eOHOTo nmpeaMera « XUMHUsD» 0CTaéTcsi BO3MOKHOCTh BBIOOPA €ro
BapHaTUBHOW COCTABJIAIOINIEH, KOTOpask JOJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO MPOGuIs O0yICHHS.

B cootBerctBum ¢ koHuentyaibHbiMUA mojoxeHusmMu DPI'OC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepenurpoBannoro o0ydeHus Ha
YpOBHE CpeJHero oo0iiero oopa3oBaHusi XUMHUS HA YPOBHE yIiayOiIEHHOIO M3Y4YEHUs HaIpaBJIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TaloM IMOJy4YeHUS XUMUYECKOTO
o0pa3oBaHMsI B paMKaX M3y4yeHHUS CIELUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JVICIATUTMH B By3aX M OpraHU3alusiX cpelHero npodeccuoHaibHoro oopasoBanus. B 3Toii cBs3u
U3y4YeHHE TMpeAMeTa «XUMUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha paclIMpeHHEe U
yrayOJaeHre TEOpPeTHUYECKO W MPaKTUYECKOW TMOJTOTOBKM OOYyYaroIIUXCs, BbIOpaBIIMX
onpeaenéHHbli Npopuiib 00y4eHHs, B TOM YUCJE C MEPCHEKTUBON MOCIEAYIOLUIET0 MOJyUYeHUs
XUMHYECKOT0 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIeT0 O0O0pa30BaHMS U3YUYEHHE MpeaAMeTa «XUMHD)
OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTUS 00ydaroIuxcs,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYAIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTro
Tpyda W OOOOIIEHHBIX CIIOCOOOB  JESATENBHOCTH, HMMEIOIIUX  MEXAUCIUILTUHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocraBisitolmiuMu  1ipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO HM3y4YEHHS SBISIOTCS
yriyonéHabie Kypcel — «Oprannueckas xumus» u «OOmas u Heopranuyeckas xumusi». [Ipu
OTIpeIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOI OpraHM3alMy COJEpKaHHsS ITHX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a30Boro u
yrayOaEHHOTO ypOBHEHN U3yUeHUs MpeaMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranuueckas Xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN U yMEHHi, OTHOCSIUXCSA K 6a30BOMY
YPOBHIO M3y4Y€HHUs INpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPENEIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIUi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3y4€HHUs IpeaMeTa odecreueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YyBEIMYEHUs O00bEMa 3HAHUH O XMMHUYECKMX DJIEMEHTaxX U
CBOMCTBaX UX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHHs NMpPEeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKlUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJIMHAMUKHU. V3yueHue nepruoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX HM3MEHEHMH Npu e€ oOpa3oBaHWU M pPa3pylIEHUH, a TaAKKE C
TOYKM 3pEHUs MexXaHH3MoB €€ oOpazoBaHus. lM3yueHHe THUIOB peakIUil JOMOJIHAETCS
(dbopmMHpoBaHUEM NPEACTABICHUN 00 IIEKTPOXMMUYECKHX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
U PacTBOPOB BEIIECTB. B Kypce opraHMYeckoldl XUMHUHM IpPU PACCMOTPEHMM PEaKIMOHHOU



CITOCOOHOCTH COSMHEHUN YyIeseTCss 0c000€ BHUMaHUE BOMPOcaM 00 dJIEKTPOHHBIX I deKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.
Ocoboe 3HaYeHne UMEET TO, YTO Ha COJEpKaHWE KypPCOB XMMHUHU YIIyOJIEHHOTO YpOBHS
M3Y4YEeHUs Ui KJIAcCOB ompeAenéHHOro mnpoduis (rIaBHbIM 00pa3soM Ha HUX CTPYKTYpYy H
XapakTep JNOMOJHEHUH K 001el crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TpeAMeTa s KIacCOB XHMHUKO-(H3UYECKOTO
npodwis 00JbIIOe 3HAYCHHE OYIyT UMETh 3JIEMEHTHl y4eOHOro Marepuana mo oOmeld XuMHUH.
[Ipu u3yueHuu mnpenMera B JAaHHOM Cciy4yae akLEHT OyleT caelaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI T€OpuUs
(MonexyysipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MAacChl W OSHEPrHH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.
B 10 ke Bpems B coaep:kaHuU MpeaIMeTa Ui KJIacCOB XUMHUKO-OMOJIOTrHYeCKOro mpodus
OonbIIMid yAENbHBIN Bec OyaeT MMEeTh OpraHuueckas XuMmus. B aToMm ciydae mpenocraBisercs
BO3MOXHOCTB /17151 60s1ee 0OCTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KISTKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEPY, TaKHe CTPYKTypHBIC
KOMIIOHEHTBI, KaK JHMMUbL, OEJKH, YIrieBOJAbI, HyKICHMHOBbIE KUCIOTHI U apyrue. Ilpu sTom
3HAHUS O COCTAaBE M CBOWCTBAxX MpEJCTaBUTENIC OCHOBHBIX KJIACCOB OPraHHMYECKHUX BEIIECTB
CITy’KaT OCHOBOM JUIS M3YYEHHS CYIIIHOCTH MPOLECCOB (DOTOCHHTE3a, IbIXaHHs, TUIEBAPEHUSI.
B mmane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METOJIOB TTO3HAHUS U OIBITAa MPAKTUYECKOTO MPUMEHEHHUs Hay4YHbIX 3HAHUI U3ydeHue mpeaMera
«Xumus» Ha yriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SX C Y4EOHBIMU
npeaMeTaMy, BXOSIIMMHU B COCTAB MPEIMETHBIX o0sacTeil « EcTecTBeHHO-HAYYHBIE IPEIMETHD,
«Matemaruka u nHpopMaTuKa» 1 «PycCKuil sI3bIK U JINTEPATYPay.
[Tpu u3yueHun ydyeOHOro mpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO M cCpeaHero oOmiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3agadeid
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUpOBAaHHE OCHOB HAyKH XHMHHU Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUECKOW NEATENPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJBTYpbl. PemieHue 3Toi 3agaun Ha yriyOJaEHHOM YPOBHE HM3Y4EHUS
npeaMeTa MpeArnoiaraeT peajn3aluio TakKuX 1enel, Kak:
e (opMupoOBaHHE IMPEJICTABICHHUIA: O MaTePHAIHLHOM €IWHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTH SIBJIEHUI MPHUPOJIbI, 0 MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Bemymieil posm B 00€CreYeHUN YCTOWYHBOTO PAa3BUTHS YEIOBEYECTBA: B PEIICHUU
npoOJeM HKOJIIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3JaHMM HOBBIX MAaTepHalioB, HOBBIX MWCTOYHHKOB JSHEpruH, B
o0ecrieueHnH palMOHAIBLHOTO IPUPOAONOIb30BAHNS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYpHl YEJIOBEKA, a TAKXKE dKOJIOTUIECKH 0OOCHOBAHHOTO
OTHOIIEHHSI K CBOEMY 3I0POBBIO U IIPHPOTHON CPEIE;

® OCBOGHHME CHUCTEMBbl 3HAHHH, JEXallUX B OCHOBE XUMHUYECKOW COCTaBIISAIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI Mupa: (QyHIaMEHTaJIbHBIX TOHSATHHA, 3aKOHOB U
TEOPHH XHMMHUHM, COBPEMEHHBIX IPEJICTaBICHUI O CTPOCHHMM BEIIECTBA Ha pPa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, Ha/IMOJIEKYJISIPHOM, 0
TEPMOJIMHAMHUYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTSX MPOTCKAHHS XUMHUYECKUX
peaKInii, 0 XUMUIECKOM PaBHOBECHH, PACTBOpAX M JUCIEPCHBIX CHCTeMax, 00 o0mmx
HAYYHBIX IPUHIIANIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opMmupoBaHHe Yy OOY4YaIOUIMXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPeOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Ui OOBACHEHMs KJIIOUEBBIX HIEH U mmpobiem



COBPEMEHHOM XUMMH, A7 OOBACHEHHMs M HPOTHO3UPOBAHUS SIBICHHUH, HMEIOLINX
€CTECTBEHHO-HAYYHYIO MPHPOJY; TPAMOTHOIO pEIIeHUs MpoOsieM, CBA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKUM C IO3ULHUHA 3KOJIOIMYECKOU
0€30I1aCHOCTH MOCIJIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON J1€ATEIBHOCTH YEIO0BEKa,
CBSI3aHHOW € XUMHMUYECKUM IIPOM3BOJICTBOM, HCIOJIB30BAHUEM U IepepaboTKOM
BELIECTB;

yriayOjieHHe NPEeACTaBICHUH O HAy4YHBIX METOJaX IIO3HAHUS, HEOOXOAWUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBICHEHNUS XUMUYECKIX
ABJICHUM, MMEIOIIMX MECTO B MPUPOJE, B IPAKTUYECKOH JACATEIBHOCTH U
IIOBCEIHEBHOM JKHA3HH.

B muane peanuzanuu  MEpBOOYEPEAHBIX BOCHUTATENBHBIX M PAa3BUBAIOIIUX (YHKIHNA
LIEJIOCTHOW CUCTEMBI CPEJHEro O0IIero oOpa3oBaHUS IPU U3YUYEHUU IpeaMmeTa «XUMUs» Ha
yri1y0JaE€HHOM YpOBHE 0CO0YIO aKTyalIbHOCTh IPHOOPETAIOT TAKUE LIENIH U 3a/1a4H, KakK:

BOCIIUTaHHE YOEKAEHHOCTH B I103HABAEMOCTU SBJIECHUI MPUPOIBI, YBAKEHHS K
npoleccy TBOpYECTBa B 00JAaCTH TEOPETUYECKMX M NPUKIAIHBIX HMCCIEJOBAHUN B
XUMHH, (POPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU,

pa3BUTHE MOTHBAIMM K OOYyYEHHWIO M MO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPONIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00I[€UYEI0OBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX n TBOPYCCKUX
crocoOHOCTeN o0ydaromuxcs, (GOpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caMoO0Opa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMI0 KaK YCJIOBUIO YCIICUTHOU
npoeCCHOHATBLHON M OOLIECTBEHHON JEsTEeIbHOCTH, OTBETCTBEHHOIO OTHOIIECHUS K
CBOEMY 3/I0pOBbIO U MOTPEOHOCTH B 310pOBOM 00pa3e >KHU3HU;

(dopMUpOBaHHE YMEHMH W HABBIKOB Pa3yMHOrO IPUPOAOIOJIB30BAHUS, Pa3BUTUE
9KOJIOTMYECKON  KyJNbTypbl, MPUOOpPETEHHE  ONbITa  OOIECTBEHHO-TOJIE3HON
DKOJIOTUYECKOH JESATENBHOCTH.

OO0mee 4YuCIO YacoB, MPEIYCMOTPEHHBIX /s M3yYeHUS XUMHUHM Ha YriyOJeHHOM YPOBHE
cpenHero odmiero odpazoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOro00pa3uu
OpPraHMYECKHUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHE aToMa YIJIEpOAa: OCHOBHOE U BO30YXIEHHOE COCTOSHUA.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBS3b B OPraHMYECKHUX COCHUHCHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBsi3u. OnuHapHas, JBOWHAs M TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJax
opranunyeckux seuiects. [lonsaTre o cBoO0AHOM panuKaie, Hykieoduie u 3JaeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHUSI OPTaHUYECKUX COEAMHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJIbl pa3iIM4YHBIX BUOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buapsl wH30oMepuu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. JIEKTPOHHBIE 3(PQPEKTHl B MOJEKyJIax OpPraHMYECKUX COCAMHEHHH
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [lonsaTue o GyHKIMOHATBHON
rpynne. I'omosnorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequnenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICIBHBIX MPEICTABUTEICH.

OcoOenHocT M KiIacCU(pUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenpHo-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BEUIECTB M UX NPEBPALlEHUIN: 03HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMyd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJ OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. 'oMoorudeckuii psii ainkaHoB, oOmias ¢popMysa, HOMEHKJIATypa U U30MEpHs.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP>-THOPHAM3AIMS aTOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
IUKIU3alluy, THpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakIuil
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHHs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyia, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOECHUS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOTy4YeHUs U TIPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuil psisi aakeHoB, o0mas GpopMmyiia, HOMEHKIATypa. DIEeKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alkeHOB, SP>-TMOpHIM3alUs aTOMHBIX OpbuTaseit
yraepoaa, o- u n-cBsi3u. CTpyKTypHasi U reoMeTpuieckas (1uc-TpaHc-) nzomepus. Gusnueckue
CBOMCTBAa QJIKEHOB. XUMHYECKHE CBOMCTBA: PEAKIHUM IPUCOECIWHEHMs, 3aMEIIeHHs B -
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KavecTBeHHBIE peakIuy Ha 1BOIHYIO CBs3b. CIOCOOB! NOTYYEHUs U IPUMEHEHHE aKEHOB.



Ankamuensl.  Knmaccudukamuss — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWMCTB
conpsiKEHHBIX TueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CrniocoOblI MosTy4eHus U IpUMEHEHHUE allKaIueHOB.

AnkuHbl. ["'oMOJIOrH4ecKuil psii anmkuHOB, o0mas (Gopmysa, HOMEHKIATypa U MU30MEpHS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALMUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MIPUCOEIUHEHHMS, TUMEPU3ALMN U TPUMEPU3aLNU, OKUCIEHUs. KHCIIOTHBIE CBOMCTBA aJKUHOB,
MMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peaKIM Ha TPOilHYIO CBs3b. CrocoObI
MOJIy4Y€HUsl U IPUMEHEHUE aJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). I'omomornyeckuit psix apeHos, oomas popmya,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30II1a.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoJOroB: PEaKluu
3aMelIeHus B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJMKale, PEaKIUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOIIEM JCHCTBHH 3aMECTHTEIEH
B OCH30JILHOM KOJIbIIE Ha MpPUMEpE aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIBHOMH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKUX CBOMICTB CTHpOIIA.
[Tomumepuszamuss  ctuposna. CrnocoObl  HOMyYyeHUS U NPUMEHEHHE  apoOMaTHYeCKHX
YIJIEBOJOPOOB.

[Tpuponnsiii ra3. IlomyTtable HedTsHbIEe ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yIroib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTAIMTUICCKHI), pruGopMuHT, upoiu3. [Ipoaykrel mepepabotku HedTH, WX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJaccaMH YIJI€BOJ0POJIOB.

DJIEKTPOHHOE CTPOEHUE TAJIOTCHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOIpyMIly, LHMAaHOTpyMmIly, aMmuHorpymmy. J[leiictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO MW  CHOUPTOBOrO pacTBopa wmEnoun. B3aumonelicTBue
JUTAJIOT€HAIKAHOB C MarHueM M LMHKOM. [IoHsTHE O MeTamioOpraHM4ecKUX COEIUHEHMSX.
Hcnonp30BaHre TallOTEHIIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3E
OpraHMYECKUX BEIIECTB.

DOKCIepUMEHTAIbHbIE METOJbl HW3YyUYEHUS BEHIECTB M HMX TNPEBPAIICHUN: HU3yUCHUE
bu3NYECKUX  CBOWMCTB  YITIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  PEaAKIIUil
YTIEBOIOPOAOB Pa3NUYHBIX KIaccoB (oOeclBeunBaHWE OPOMHOM WIIM MOJHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTHJIeHa C aMMHauyHbIM pacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE yTIEpo/ia U BOJAOPOJa B OPTraHUYECKHUX BEIECTBAX,
MONly4YeHHEe STHJIEHA U M3Y4YEHHE €ro CBOICTB, O3HaKomieHHEe ¢ Kosekuusmu «Hedtb» u
«Yromb», ¢ oOpa3lamMu TUIaCTMAacC, KAay4yKOB U PE3UHBI, MOJCIUPOBAHHE MOJEKYI
YTJIEBOJIOPOOB U TaJOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeiMHeHusl.

[IpenenpHble OAHOATOMHBIE CcHHUPTHL. CTpoeHHEe MOJEeKyl (Ha MpUMepe MeTaHola |
sTanona). ['omomornyeckuit psia, obmias popmyia, H30Mepus, HOMEHKIIATypa U KIaCCHU(PUKAIHSL.
dusnyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKYJJaMH CHUPTOB. XHUMHUYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHHs, Jerujiparalu,
OKHCIIEHUs1, B3aUMOJECICTBUE C OPraHMYECKUMU U HEOPTaHUYECKUMU KucioTaMu. KauecTBeHHas
peakuus Ha OJIHOATOMHBbIE CHUPTHI. JlelicTBHE »TaHOJia M METaHOJa Ha OPraHU3M YeIOBEKa.
CrniocoOblI osTy4eHHs 1 IPUMEHEHUE OJTHOATOMHBIX CITIUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcOOCHHOCTH (PUBNUECKUX U XUMHUYECKUX
CBOJNCTB.

MHOroaroMHble CHHUPTHI — STUJICHIVIMKOJIb W TiUlEpuH. DU3NUecKue U XUMHUYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakuuii HykieopuiIbHOTro 3aMelneHus. JleiictBue Ha opranusm yenoBeka. CriocoObl MOTyYSHUS
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakiuu Ha QeHon. TokcmdHOCTh (eHona. CrocoObl MONy4YeHHS W MpUMEHeHHe QeHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJErubl M KETOHbl. JEKTPOHHOE CTPOCHUE
KapOOHWIBHOM Tpymnmbl. ['oMonoruyeckue psapl anbIerujoB M KETOHOB, oOmias ¢opmyia,
M30MeEpPUSl M HOMEHKJIarypa. PU3MyUecKue CBOMCTBA ajbJIETUI0B M KETOHOB. XHMMHUYECKHUE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHbIe CBS3M MEXAYy MOJEKyJIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKALNU, PEAKIUU C
y4acTUEM YTIIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KAPOOHOBBIX KHCIIOT — CIIOKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCITIOT, THAPOKCUKApOOHOBBIX KuCHOT. I[IpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO.EB8As, JUHONEH06ds KHCIOTHL.. CrocoOsl
MOJIyYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['oMonoruueckuit psn, obmias Gopmyrna, u3oMepus ¥ HOMEHKIATYDA.
®u3nyecKue U XMUMHUECKHE CBOMCTBA: THAPOIN3 B KUCIION U IIEIOYHOU Cpeie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOOIIEE JACHCTBUE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AW- H
noyMcaxapuasl). MoHocaxapuapl: TIOKO3a, (PyKTO3a, TajllakTo3a, pubo3a, Ie30KCHpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzaeHue B npupone. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIFOKO3Bl:  PEAKIUMU C YYaCTUEM CIHMPTOBBIX M  aJbJETMJHOM TpYII, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTAaHABIIMBAIONINE Jucaxapuibl. ['maponus aucaxapuaoB. HaxoxxneHue B mpupoae u
npumeHenue. llomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1emnono3a. CTpoeHre MaKpOMOJIEKYJ
Kpaxmaja, TJMKOTeHa U LeJuioyio3pl. Dui3nueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOMCTBA Kpaxmasa: THMAPOJW3, Ka4eCTBEHHash PEaKIus C MOJAOM. XHUMHUYECKHE
CBOICTBa IEIITIOI03bI: TUAPOIIN3, TTOTyYeHHE dPUPOB 1eUTI0N03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUsl BEIIECTB U HMX IMPEBpALllEHUI: pacTBOPUMOCTH
pa3IMyYHBIX CHHMPTOB B BOJAE, B3aUMOJAEHCTBHE 3TaHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKI[UU Ha
anpAeTU bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepuna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmaia C MOJIOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 33/a4 10 TeMaM «CrupTthl U (enonb, «KapooHoBbie KUCIOTHI. CI0KHBIE
3upb.

A3oTcoaep:kalye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYI,
oOmast ¢opmyia, u3oMepus, HOMEHKJIATypa U (pU3UUYecKre CBOWCTBA. XUMHUYECKOE CBOMCTBA
ann(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKUJIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0ToM. ConM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psjaa. CTpoeHue aHwivHa. BzaumHoe
BIIMSTHUE TPYIIIl aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIIMHA.
KavectBennple peakunu Ha aHWinH. CHOCOOBI TMONYyYEHUS W TMPHUMEHEHHE alu(paTHYECKUX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH30J1a.

AmMuHokucnotel. Homenkmarypa u uszomepus. OTaenbHbIE TNPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIOT. XUMUYECKUE CBOMCTBA
AMHHOKHCIIOT Kak aM(OTEPHBIX OPTraHMYECKUX COCTUHEHHUN, pPEaKIus IOJIMKOHICHCAINH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHCIOT. CUHTE3 U TUIPOIU3
MENTHIOB.

benku kak mpuponnsie monumepsl. [lepBuunasi, BTOpUYHAs M TPETHUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: MAPOJIN3, JEHATypalus, KaueCTBEHHbIE pEaKluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALIEHUI: pPAacTBOPEHHE
0enKOB B BOJIE, JI€HATypalus OeKOB IMpPU HAarpeBaHMH, I[BETHBIE pEaKIMH Ha OCNIKH, pelleHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALME OPTaHWYECKHUE COCAUHEHUS» U
«Pacno3HaBaHMe OpraHUYECKUX COCAMHEHUI.

BbicokoMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COECIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alluu, CPEeIHsAs MoJjeKyspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEPU3AIIUs U MOJIMKOHCHCAIINS.

[TomumepHbIe MaTepHabl. [Tnactmaccel (mosnmaTUIIEH, MIOJIMIIPOTINJIEH,
HOJUBUHUIXJIOPHU], HOJMCTUPOII, HOJMMETUIIMETaKpUJIaT, MOJIMKapOOHATHI,
nonaudTHIIeHTepedTanar). YTunuzanuus u nepepaboTKa MiacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHna: HatypayibHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHHUs  (TedyoH, KeBiap, dBJIEKTPOINPOBOISIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



OKCIIEpUMEHTAIbHbIE METO/AbI U3YUYEHUS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3lilaMd TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme «Pacrno3HaBanue miacTMacc U BOJIOKOH.

Pacuérnpie 3anaun.

Haxoxnenve MonekynsipHOH (pOpMyJbl OPraHUYECKOTO0 COSTUHEHHS [0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISPHOU (HOPMYIJIBI OpraHUYEeCKOTro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHUs, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOTYKTOB peaKlUU U/WUIN UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOM (HhOPMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJIYYEHUS,
OIpE/IeNICHUE JI0JIM BbIXOJA IIPOyKTa PEAKIIMUA OT TEOPETUUECKH BO3MOXHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3yYEHUU opraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISICTCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSATUHN, TPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIH (haKT, THUIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MO/ICJINPOBAHUE.

®usuka: Marepus, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIAa, SHEPrETHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEINYHMHEI,
€MHULIbI U3MEPEHUs1, CKOPOCTb, SHEPT U, Macca.

buonorus: kierka, opranusM, sKocucTema, ouocdepa, MeTadoIn3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOGHBIA THUI MHUTaHUS, OpoXXeHHe, (HOTOCHUHTE3, JIbIXaHWE, OCNKH,
YTIICBOJIBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble UCKOMAaeMble, TOTLIUBO.

TexHOoNorus: NUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAHUS, MOIOIINE CPEACTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBLIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKuil aneMenT. M3oronsl. CTpoeHHe 3J1eKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHU M NOIYpPOBHU. ATOMHbBIE
opbutanu. Kinaccudukaims XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenesnenue
DIIEKTPOHOB TIO AaTOMHBIM OpOUTAIsIM. ODIEKTPOHHBIE KOH(QUTYpallMd aTOMOB JJIEMEHTOB
NEepPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, JIJIEKTPOHHbBIE
KOH(UTypalyy HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucremMa XuUMUYECKUX dieMeHTOB J[.U.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH TMPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menzaeneena.

XuMuyeckasi CBsI3b. BUIbl XMMHUYECKOW CBSI3U: KOBAJECHTHAs, UOHHAs, METaJUIMYECKasl.
Mexann3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHeprus
Y JuInHA CBA3U. [loaspHOCTH, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsa3u. Bogopoanas cBsA3b. MeXMOIEKYIISIPHBIE B3aUMOJECHCTBUS.



BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEpPE COEAMHEHUH 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHUsx. (CocTaB KOMIUIEKCHOIO HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJSIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. THIBI KPUCTAIMYECKHUX
peméToK (CTPYKTYP) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbix cuctemax. Mctunuble pactBopsl. [IpeacraBienue 0 KOJITOUIHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBas JOJS BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHACHIIIEHHBIE  PACTBOPHI,
pacTtBopuMoOcTh. Kpucramnoruaparst.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. |pHUBHAIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccugukarus XuMHUeCKUX peakinii B HEOPraHMUECKOW U OPTaHUYECKON XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPALICHUS SHEPIHUU MPU XUMHUYECKUX
peakiusx. TemnoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoXuMuyeckue ypaBHEHHsI.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakunu. Katanmus u kataau3aropsl.

OOpatumbie u  HeoOpaTUMblE peakuMd. XUMHUYecKoe paBHoBecue. KoHcraHnTta
XUMHUYECKOro paBHOBecHs. DaKkTOphl, BIMSIOUIME HA MOJOKEHUE XUMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHLIEHTPAIlMK BEIIECTB, Y4acTBYIOMUX B peakuuu. [Ipunmun Jle
[TaTense.

OnektponuTnueckas auccouuanus. CuibHble U ciabble  2eKTpoiuThl. CTeneHb
auccormanuu. Cpenga BOOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, LIejdo4yHas. Bogopoanslii
nokazarens (PH) pactBopa. ['maponus coneii. Peakym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO 2NIEeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIEepUMEHTAIbHBIE METO/Abl HM3YYCHHS BEIIECTB M UX TMPEBPAIICHUI: pa3lIoKeHUE
MEepPOKCHIa BOJOPOJa B NPHUCYTCTBHHM KaTalW3aTopa, MOJETH KPUCTAUIMYECKHX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS PA3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKiuu U
MOJIOKEHNUE XUMHUYECKOTO PABHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoin cucremMe xuMuueckux sieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTPOCHHsS HMX aToMoB. (Du3NyYecKue CBOICTBAa HEMETaJUIOB.
AnoTponusi HEeMETauIoB (Ha IpUMepe KUCIopoaa, cepbl, hochopa u yriiepoaa).

Bomopon. Ilomydenne, ¢puznueckue M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTUIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenue B mpupoje, crocoObl MmomydeHus, GU3NUECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOpOBl. BakHelme KHCIOPOACOAEpIKAIINE COCIUHEHUS TaJlOreHOB.
JlaGopaTopHbIe W MPOMBINIIICHHBIE CIIOCOOBI MOTYyYEHUs rajoreHoB. [I[puMeHeHne rajJoreHoB u
UX COEAUHEHM.



Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOMTYYEHHsI KHCIOPOAA.
Ou3nyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE KUCIOpoga U 030HA. OKCUABI U
HEPOKCHIBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNy4eHHUs, (U3MUECKHEe U XUMHYECKHE
cBorictBa. CepoBomopon, cyiabhunbl. Okcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTIOTHI U uX coiu. OCOOCHHOCTH CBOHCTB CEpHON KHCIOTHL. [lpuMeHeHue cepbl u €
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOIydeHHs, (pu3MUeckrue U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL [IprMeHeHue a3oTa M ero coeAMHEHU. A30THbBIE
yI0OpEHUSI.

®ochop. Haxoxaenue B mpupoje, crnocoObl moiyueHusi, GU3NYECKue U XHUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coeauneHunit. PochopHbie yA0OpEHHS.

Yriepon, HaxoXIeHHWE B TpUpoJe. AIDIOTporHble Moaudukanuu. Dduzndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriiepomoM. Oxcun yriepoma(ll),
okcup yriaepoaa(lV), yrompHas kucinota u €€ coiu. AKTUBHPOBAHHBIA Yrojib, aAcopOLus.
Oynnepensl, rpadeH, yriaepoaHsle  HAaHOTPYOku. [IpuMeHeHWe MPOCTBHIX  BEIIECTB,
00pa30BaHHBIX YTIEPOJOM, H €r0 COSAUHEHHH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOMydeHus, (pu3nueckue u XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coeauaenuii. CTEKII0, €ero MoJyYeHHne, BUIbI CTEKIIA.

[Tonoxenue meramuioB B [leproanyueckoit cucreMe XUMHUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue puznyecKkue cBOWCTBAa METAJLIOB.
[TpumeneHue MeTaiioB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA Pl  HampsDkeHUH MerauioB.  OOmme crnocoObl  MOTy4eHHS
METaJUIOB: THAPOMETAIUTYPTHSsl, MMPOMETAIUTYPIHS, dJIEKTpoMeTauTyprus. [loHsTHe 0 KOppo3un
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metamioB |A-rpynmer [leprogndeckoit cHCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, pusnueckue U XUMUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U MX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpynmsr [leprogudeckoit cucTeMbl XUMHYECKHX
DIIEMEHTOB. MarHuii © KanblMi: TMody4deHue, (Qu3ndeckue U XHUMHUYECKHE CBOWCTBA,
IIPUMEHEHNE IPOCTHIX BEILECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AJNIOMHHHHA: TIOJy4YeHHE, (U3NUECKHe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BElleCTBA M €ro COoeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCHAAa U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6mass xapakTepucTuka MeTauioB noOouHblx mnoarpynm (b-rpymm) Ilepuoauueckoit
CUCTEMBI XUMHYECKUX JICMECHTOB.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA XpoMa U ero coequHeHu. OKCUIbI U TUIAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auXpomartbl, UX OKHUCIHTEIbHBIC CBOWCTBA.
[TonyyeHne ¥ MpUMEHEHHE XPOMA.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro CoeauHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.



®uU3MYeCcKue U XUMUYECKHE CBOMCTBA XKeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(lll). [Tomyuenue u mpuMeHEHHE Kene3a U €ro CIUIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coenruHeHuil. [lonydenne u npumeHenne
MeIU U €€ COCTMHEHUM.

[{unk: nomyuyenue, GpuznyecKue U XuMUYeCcKre cBoiicTBa. AMGoTepHbIe CBOWCTBA OKCHU/IA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHUS BEHIECTB MU MX MPEBPALICHUN: HU3yYCHUE
00pa310B HEMETAJJIOB, TOpeHHue cephl, Gocdopa, keneza, MarHUs B KUCIOPOJE, U3yUEHUE
KoJuleKuun «MeTtamibl W CIIaBb», B3aUMOJECHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIOJIb30BAHHE BUAECOMATEPUAJIOB), B3aUMOACUCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIouel, KaueCTBEHHBIC PEAKIIMU Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUE SKCIEPUMEHTANBHBIX 3aa4 10 TeMaM «l anoreHsm»,
«Cepa u e€ coenuHeHHs», «A30T U Gochop U UX COeTUHEHU», « MeTaTbl TIaBHBIX MOATPYIII,
«Mertamibl MTOOOYHBIX MTOATPYIIID.

XuMHS U )KU3Hb.

Ponb xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAyUHBIX
METO/JaX TIO3HAHMS ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuyHble NpUHIMIBI
OpraHu3aIMy XUMHUYECKOTO MPOU3BOACTBA. [IpoMbINIIIEHHBIE CIOCOOBI MOTYUYEHUS BaKHEHIIINX
BelIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBI MOMYYEHHsS] METANIOB M CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’KaoIeld cpeabl U
ero nocyiencTBus. Poib XxuMun B 00€CrieUeHUH SHEPTETUUECKOM 0€30MMacHOCTH.

XuMus U 370poBbe 4esloBeka. JlekapcTBeHHbIe cpencTBa. [lpaBuia wHcIob30BaHUA
JIEKApCTBEHHBIX MpPenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

X¥MHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBku. Ponb xuMuu B o0ecrieueHun
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

Xumus B CEIHCKOM X03siicTBe. OpraHndeckue 1 MUHEpaIbHBIC YI00OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPAaCKH, CTEKJIO, Kepamuka. MaTepuaibl
JUIs1 3JIEKTpOoHUKH. HaHoTexHonorum.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYacTBYIOIIMX B pEaKlMU BEIIECTB, Macchl (00bEMa, KOIMUECTBA
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa pEaKkllMu, €clid OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C
onpeAes€HHOM MacCOBOM JIOJIEd PAcTBOPEHHOIO BEUIECTBA, MACCOBOW JIOMM W MOJISIPHOM
KOHIIGHTpAIlM BEIECTBA B PACTBOpPE, JOJIM BBIXOJIAa TMPOIYyKTa PEAKIUH OT TEOPETHUYCCKHU
BO3MO>KHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3eH MpHU U3YYEHHH OOIIEl M HeOpraHMYecKoi XMMUU B
11 xnacce ocymiecTBiseTcs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHSTUH,
TaK Y MOHATUM, IPUHATHIX B OTACJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOI'O [IUKJIA.



OO0me ecTeCTBEHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAydHbIH (akT, rumoresa, Teopwus,
3aKOH, AaHalu3, CHUHTE3, KiIacCU(PUKALUS, TEePUOJUIHOCTh, HAOMIOJECHUE, HW3MEpEHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHDP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PATUOAKTUBHOCTh, MOJIEKYJa, DHEPreTHYECKUA YPOBEHb, BEIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN Tra3, (QU3WYCCKUE BEIUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJu3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YTIEBOJIbI, HYKICHHOBBIE KHCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XuMHIecKasi IPOMBIIIICHHOCTb, METAJUTYPrysi, CTPOUTEIIbHBIE MaTepHAIbI,
CEIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, TMHIINEBAas IPOMBIIUICHHOCTh, (hapMaleBTHIEeCKas
MIPOMBILIIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B coorBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS Mpeamera «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOUIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENENIEHUIO;
HaJIMYME€ MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOLIECTBE MpPaBUJIAMU W HOPMaMH TIOBEACHUS; HAIUYHE
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYpBI; CHOCOOHOCTh CTaBUTh LIEIH M CTPOUTH KU3HEHHBIC
IUIaHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIFHOCTH 00YYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa3oBaTenbHON AESTEIHHOCTH.

JIMYHOCTHBIE PE3yJbTAThl OCBOCHUS NpeaMeTa «XHUMHUS» OTPaXKaroT COPMHPOBAHHOCTh
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTU 00YYaIOLIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpaskIaHCKOro BOCIIUTAHUS

0CO3HaHMsI 00YYaIOIUMHKCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U O0sI3aHHOCTEH, YBaKEHUSI K
3aKOHY U NPaBOIOPAAKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M IPaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATEIILHOCTH MPH CO3JIaHUM YYEOHBIX IPOEKTOB,
pelIeHUH y4eOHBIX M [T03HABATENIbHBIX 337124, BHIITOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTrUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOMN AESTEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAacJIEOUI0 OTE€YECTBEHHOMU
XUMHU;

YBaXEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XMMHH, OCO3HAHMsI TOTO, YTO JaHHBbIE HAyKM €CThb pe3yJibTaT JUIMTENbHBIX HaOIIOACHUH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPyAa YUEHBIX U PAKTUKOB,;

MHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IMIOJIYYEHHH M MOCIEAYIOIIEM aHaIu3e
MH(pOpPMaLIMHU O MEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallid, CBS3aHHbIE C XHUMUYECKUMH SBJICHUSMHU, U
NPUHUMATh OCO3HAHHBIE pEIIEeHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHUE M IOCTYIKH CBOMX TOBAapUIIEH € MO3UIMH
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHUM MOCTYIKOB;

4) popMupoBaHus KyJbTYpbl 310POBbS:

NOHUMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U TICUXHUYECKOMY 3/10POBBIO;



coOoIeHnsT MpaBmwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHWMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIMIMX 3J0OPOBBIO U KU3HHU JIIOACH;

OCO3HAHUS TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEILCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUJIAX NEITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILHUATbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIIEC Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUSA K TPYAY, JIOJSM TpyJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHAYaJIbHOM TPACKTOPUH OOpa3oBaHUA,
Oynyuieit mpodeccuu u peann3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C yUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIUSHHUSI YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPOIOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS IEHCTBUM, MPUHOCSIIIMX BPEI OKPY’KaKIIed MPUPOIHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKd U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUs CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHus €€ ponu B (opMuUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpyKaroIieM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEH W
petieHun mpo0IeM COXpaHeHUsT TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaIbHOU
KYJbTYpPBI, B PELICHUH II00ATBHBIX MTPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
00ecreueHnH yCIOBUM YCTICITHOTO TPYJa M SKOJOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TOHUMAHUs CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH WCITOJIB30BATh MOTYyYaeMbI€ 3HAHUS NS



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOHCXOIIIINX B HEM H3MEHEHHIA,
YMEHHS JieJIaTh 000CHOBAaHHBIC 3aKIIFOUEHHSI HA OCHOBE HAYUYHBIX ()aKTOB U MMEIOIIMXCS JAHHBIX
C IEJIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BAaTh XMMUYECKHUE 3HAHUS JIUISl PELICHUS TPOOIIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM IeATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iInyHbIX cdepax MnpoecCHOHATBHON
JESTEIIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHbele pe3yabTaTbl OCBOEHHs INPOTPaMMBbl 10 XMMHUH Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble ISl (DOPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOIMIMXCS MEXKIUCHUIUTMHAPHBIC
(MeXmpeaIMeTHbIE) O0IIeHAYYHbIE TTOHATHSA, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHMUA, UCIIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYKax (MaTCpI/Ifl, BCIICCTBO,
SHEpPTrui, SABJICHUC, IPOHECC, CUCTEMA, HayLIHBII\/JI q)aKT, MIpUHOMUII, THIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOII0IeHNE, U3MEPEHUE, SKCTIEPUMEHT U IPYTHE);

yHUBEpcaJbHble  yueOHble  JaelcTBUsA  (TMO3HAaBaTelIbHbBIE,  KOMMYHHUKATHUBHBIE,
peryisTHUBHBIE), oOecreunBaomme (HopMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIIuXCs;

CIOCOOHOCTh  OOy4alolIUXCsl  KCIONb30BaTh  OCBOCHHBIE — MEXIAMCUUIIMHAPHBIC,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHUBEpCaJbHble yuyeOHble AEWCTBUS B IO3HABATEIbHOH U
COLIMAIbHON NPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU yUE€OHBIMHU
MO3HABATEIbLHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a3oBble JJOrHYeCKHeE JICHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3HPOBATH IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeIeNATh LENH JeATEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUHU UX JOCTHIKCHHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HAaHUU HpI/IéMBI JJIOTUYCCKOI'O MBIINIJIICHUA: BBIACIIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH TJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

YCTaHaBJIMBAThL NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YHYACMBIMU SABJICHUSAMMU,

CTPOUTH JIOTUYECKUE PACCYXKIEHHUS (MHIYKTUBHBIC, JACIyKTUBHBIC, MO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJIIOUYCHU S,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHUH CHUMBOJUYCCKHEC (3HaKOBI)Ie)
MOJIEJIH, IPE00Pa30BhIBATH MOICTHHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,



XUMHYecKass (OpMysa, YypaBHEHHME XUMHYECKOM peakuuu — IpU pPELICHUH Yy4eOHBIX
MIO3HABATENIbHBIX U MPAKTUYECKUX 3a]ay, IPUMEHATh Ha3BaHHBIC MOJEJIbHBIE NPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJ0OB HAY4YHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLIUN;

dopMynHMpoBaTh IENTM M 3aJaud  HMCCIEJOBAHHUSA, HCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BIAJICTh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHWPOBAHHUA M IPOBEACHMS YYCHHUYECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKON HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/OB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ uHpopManHeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
aHaJM3UpOBaTh MH(OpPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpelncTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENIPOTUBOPEYUBOCTE;

(dopMyJIMpoBaTh 3alpoCchl U IPUMEHATH pa3jIMuYHblE METOAbI IPU IOHCKE U O0TOOpe
uH(popMaLuu, HE0OXO0AUMOM J1JIs BBIIIOJIHEHUS yUYe€OHBIX 33/1a4 ONPEAEIEHHOIO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTUH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (OPMY HpEACTaBICHUsT HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOMH
uHpopManuell: MPUMEHATb MEXIpeIMeTHble ((U3MYeckue M MaTeMaTHYeCKUe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—ll)le aelcTBHUA:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 0OCYKJIaeMOM TEMBI B XO/I€ IUAJIOTa U/ WU JUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYITHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHLHO BBIMIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C IPE3EHTALMEN PEe3yJIbTATOB I03HABATEIILHOM JEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMH TMPU BBINOJHEHHUH XHWMHYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOTo TMPOeKTa, U (POPMYIHPOBATH BBIBOJBI MO pPE3yJbTaTaM MPOBEIEHHBIX
WCCJICTIOBAHMM MTyTEM COTTIACOBAHUS MO3UIIUHN B X0 00CYXKICHUS U OOMEHA MHCHHSIMH.



PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelCcTBUA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILIECTBIATH CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ IeTu M 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeUiaraéMblii alTOPUTM JICHCTBHI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEIOBATENbCKHUX 3a1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMUYECKUX PEAKLUAX;

OCYLIECTBIISATH CAMOKOHTPOJIb JI€ATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

HPEJIMETHBIE PE3YJIbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOTPAMMBI MO XMMHUU Ha yriyOJEHHOM ypoBHE Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHenuduueckue s y4eOHOro mpeamMera
«XuMHMs» HaydHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JIEHCTBUM IO OCBOEHUIO, MHTEPIpETalud U
peoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyUYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO
3HaHUW B PA3IUYHBIX yYEOHBIX CHUTYyallUAX, a TaKXKe B pPEajbHBIX XKU3HEHHBIX CUTYallUX,
CBSI3aHHBIX C XMMHUEH. B mporpamme mo XMMHUM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
rojilaM U3y4eHusl.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMUsh» OTPaKaroT:

c(OpMUPOBAHHOCTh IPEACTABICHUI: O MECTe M 3HAYEHUHU OPraHUYECKOM XUMHHM B
CUCTEME €CTECTBEHHBIX HAyK U €€ POJU B 00ECIEUEeHUN YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA B
perieHnn mpoOIeM IKOJIOTHYECKOM, YHEPreTHUSCKON W MUIICBOW 0€30MacHOCTH, B Pa3BUTHH
MEIWIIMHBI, CO3JaHHH HOBBIX MAaTEPHUAaJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECICUCHUU
paIoHaIBHOTO TPUPOJIONIONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYPHI
YelloBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATrarolIne
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M IJIEKTPOHHas 00ojouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHMSI aTOMa, TMOpUIM3alvs aTOMHBIX
opOuTaned, HMOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIIEPOAHBIN CKeNer,
byHKIIMOHATIbHAS TPYINa, pajuKal, CTPYKTypHble (opmymbl (pa3BEpHYTHIE, COKpalIEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyeckasi, ONTHYecKas),
M30MEpPbI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpPaHEHHS U TPEBpaAlleHMs] DSHEPTUM NPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAalllue B OCHOBE MOHMMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIGHUW; TPEJACTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUid, TEPMOJWHAMUUECKMX W KHUHETHUYECKHMX 3aKOHOMEPHOCTSAX HX
MPOTEKAHWs, O B3aMMHOM BIIMSHHHM aTOMOB M TPYII aTOMOB B MOJIEKYJaxX (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronoruueckue cBeqeHUS O CBOMCTBAX,



COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U TPAKTHUYECKOW JEATENbHOCTH YeJOBEKa, OOIMX HAyYHBIX NPUHIMIIAX XHUMHYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJA, IepepabOTKU HePTH);

c(OPMHPOBAHHOCTb YMEHUM: BBISABIATH XapaKTEpHbIE IPU3HAKH MOHATHH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPH OIIMCAHUH COCTABA, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUISI COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) ()OPMYJI OPIraHUYECKUX BEILLECTB;

COCTaBIATh YpPaBHEHUS XHMMHUYECKUX peakUuMid U pacKkpelBaTb HX  CYLIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI  IOCPEICTBOM COCTABJICHUS  DJIEKTPOHHOI'O
OanmaHca ITMX peakLUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIE€HUS HX IOJHBIX U
COKPAIIEHHBIX MOHHBIX YPaBHEHUH;

M3rOTaBIMBaTh MOJEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB Uil WJUIIOCTpAlUU HX
XUMHYECKOT'0 U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh IPUHAIJIECKHOCTh U3yUCHHBIX OPIaHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K OIpPEIeIEHHOMY KJIAacCy/TpyIIle COeIMHEHUH, aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUISL  OTAEIBHBIX TNPEJACTaBUTENEH OpPraHWYECKUX BELIECTB (ITWJIEH, AaUEeTHJIEH, TOIYOll,
[JIMLIEPUH, STWIEHIJUKOIb, (QeHous, (opMalbIeTu, aueTaabAeru], aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEUHOBAs, NAJIbMUTHHOBAs KUCJIOTHI, IJIMLUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUI, U30TPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OpMUPOBAHHOCTh YMEHMSI ONPEAENATh BHJ XHUMUYECKOW CBSI3M B OPraHUYECKUX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBS3b, BOJOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHUS INPUMEHATh IOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHUS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YTIJIEBOJIOPOJIOB,
CIUPTOB, AJlbJETH/IOB, KETOHOB, KapOOHOBBIX KHCIJOT, NMPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOIOB (MOHO-, TU- U TIOJIMCAXapPHUIOB),
WUIIOCTPUPOBAaTh TEHETUYECKYH0 CBSI3b MEXKAY HHMMHM YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIMH ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpMUPOBAHHOCTh yYMEHHS TMOATBEPXKAATh Ha KOHKPETHBIX NIpPUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AMMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTb MCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
IPOIYKTOB MEPEpPadOTKHU;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUS — HaONIOIEHWH, W3MEpPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBICHHE
MPUYMHHO-CJIEICTBEHHBIX CBS3€H — /711 U3y4EHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATh B3aMMOCBSI3b XMMUYECKUX 3HAHUN C MOHATUSAMHU U
NPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4YHBIX IIPEAMETOB Ui 0Oojiee OCO3HAHHOIO
NOHMMAHHUS CYIIHOCTH MaTEpUaIbHOIO €QUHCTBA MHUpA, UCIOJb30BAaTh CUCTEMHBIE 3HAHUS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, HMEIOIINX €CTECTBEHHO-
HAY4HYIO IIPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYETHl IO XUMHUYECKUM (opmyram u
YPaBHEHHUSIM XUMHUYECKUX PEaKIUil C UCIOIb30BaHHEM (H3MYECKUX BEIUYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMyIbl BEIIECTBA 110 U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHI: POTHO3UPOBATH, AHAIM3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0e30IacCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
YeJIOBEKa, CBSI3aHHOH C IepepalOTKOM BEIIECTB, HCIOJIb30BATH IOJTYYEHHBbIE 3HAHUA JUIS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IOTy4YEeHUE U U3YUYEeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIE€BOAOPOAOB PA3IUYHBIX KJIACCOB U KUCIOPOJACOJEPKAIIUX OpPraHMYECKHX BEILECTB,
pelleHHe HKCIEPUMEHTAJIbHBIX 33Jad 10 paclO3HABAaHMIO OPTraHWYECKUX BELIECTB) C
coOnrofeHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JJaOOpaTOpHBIM
o0OopyoBaHueM, (HopMyJaupoBaTh LENb HCCIEIOBAHUSA, NMPEACTABIATh B pa3IMuHON (opme
pe3yJbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

c¢(OpMUPOBAHHOCTh YMEHUI:

coOIIO/IaTh MPaBHJIA HKOJOTHYECKH II€JIECOO00Pa3sHOr0 MOBEACHHS B OBITY W TPYIOBOM
NEeSITEIbHOCTH B LEISIX COXPAHEHUS CBOETO 370pOBbs, OKPYXKAIOLIEH HPUPOAHON cpelsl U
JOCTHO)KEHUS €€ yCTOWYMBOIO Pa3BUTHUSA;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JAEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIENIEHHBIX
OpPraHMYeCKHX BENIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHATM3UPOBaTh  1LI€JI€COOOPAa3HOCTh  NMPHUMEHEHHMS  OpPraHWYEeCKMX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY ¢ TOYKH 3PEHUSI COOTHOLLICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOUN
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoi HH(popmanuu, VHTepHET M Jpyrue), KPUTUUYECKH AaHAJIU3UPOBaTh XMMUYECKYIO
uHOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTABICHHOW y4eOHOM
3a/1a4uen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsT Kypca «OOmas u HeopraHuyeckas XUMHsD
OTpaXkaroT:

c(OpMHPOBAHHOCTh MPEJCTABICHNUN: O MaTEPHAIbHOM €AMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABa€MOCTHU SIBJICHUI NPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poiid B 00ECIEYeHUH YCTOWYMBOIO PA3BUTHUS, B PELICHUU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M TMHIIEeBOW 0e30MacHOCTH, B PAa3BUTUM MEAWIUHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWH  PalMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKe
HKOJIOTHYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3710POBBIO U IPUPOTHON CPeIe;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHSTHS — XUMHUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, NEKTPOHHAsI 000I04YKa aTOMa, S-



, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHS aToMma, T'HMOpHIU3arivs
ATOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJE€HTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUSI, XHUMHUYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKash pelETKa, XUMHUYECKas peakiusi, pPacTBOP, SJIECKTPOJUTHI, HEIJIEKTPOJIHUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLUMAIMs, CTENEeHb JMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYIECKON peaKIiu, CKOPOCTh XUMUYECKON
peaklny, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TE€OpUsl BJIEKTPOIUTHUYECKOM
Jqyccouuanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHUs W MPEBpPAICHUS SHEPTUU MPU XUMHUUYECKUX PEaKIMSAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEHIECTBA HA AaTOMHOM,
MOHHO-MOJICKYJIIPHOM W  HAJIMOJEKYJSIPHOM ypOBHSX; TMPEACTABICHUS O MEXaHH3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMHYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTAX UX
NpPOTEKaHUs, O XUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMAax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M OE30M1aCHOM HCIOIb30BaHUH
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M NPAKTUUYECKOH ACSITENbHOCTH 4YEIIOBEKa,
0OIIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITH XapaKTEPHbIC MPU3HAKU MOHATHM, YCTaHABIIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIsi COCTABIICHUS
dbopMyn BEHIECTB W YpaBHEHUN XMMHYECKUX PEAKIM, CHUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbIE Ha3BAHHS OT/IEIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEIENSTh BAIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHIX
AJIEMEHTOB B COCIMHEHUSX, BUJl XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKAas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M M TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh yYMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHYECKUE PEAKIMHU [0 Pa3IW4yHbIM NpPH3HAKaM (YHCIy U COCTaBYy pearupyroumx
BEIIECTB, TEIJIOBOMY JS(PQeKTy peaklnHd, W3MEHEHHUIO CTeMeHEel OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KaTajiu3aTopa W JPYTUe); CaMOCTOATEIbHO BBIOMpATh OCHOBAHUS W
KPUTEPUU JJI KIaCCU(PUKAIIMHI U3yIaeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMHUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHPOBAaTh €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH,

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePHU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX JJIEMEHTOB IMepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr JI.H.
MenieneeBa, UCHOJIb3Ys MOHITHUS «IHEPTETUUECKUE YPOBHUY, «IHEPreTUUECKHE MOJAYPOBHUY,
«S-, p-, d-atomHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE DHEPreTHUYECKHUE COCTOSHUS
aToMa»; OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XHUMHUYECKHX OJJIEMEHTOB M WX
COEMHEHUH 10 nepuojaM U rpymmam Ilepuoguueckoii cucremsl [. 1. MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JI0UEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpPU30BaTh (OMUCHIBATH) OOIMHUE XHWMHYECKUE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKAATh CYIIECTBOBAaHUE T'€HETHYECKOM CBSI3U
MEXIy HEOPTraHMUECKUMU BELIECTBAMHU C MOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPECTBOM COCTABIICHHS 3JICKTPOHHOTO OajlaHCca 3THX pEaKIHii; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBIEHUS HX IIOJIHBIX M COKPAaLIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
TUAPOIIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHMS);

c(OPMUPOBAHHOCTh yMEHHS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ yd4€ToM HX DSHEPreTHUYEeCKUX XapaKTePUCTHUK, XapaKTep H3MEHEHHUsS CKOPOCTHU
XUMHUYECKON pEeaKkiMu B 3aBUCHMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XMMHYECKOI'0 PaBHOBECHUS I10/1 BIUSHUEM BHEIIHUX Bo3zaeicTBuil (mpunuun Jle [llarensbe);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMUYECKHE PEAKLUH, JeKAIIUe B OCHOBE
MPOMBIIIUICHHOTO TOJYy4YEHUsS CEepPHOM KHUCIOThI, aMMHaKa, OOIIME Hay4YHbIC TPUHIIMIIBI
XUMHYECKHX MPOU3BOJICTB; I€IeCOO00Pa3HOCTh MPUMEHEHUS HEOPraHWYeCKUX BEIIEeCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHUS COOTHOILICHUSI PUCK-TIOJIB3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TTO3HAHUS SIBJICHUIN
OpUpoABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSTh ATH 3HAHUS MPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U Uil OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HHU;

c(hOpMUPOBAHHOCTHh YMEHUS BBISBJISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TTOHATUSMU U
MPEJCTaBICHUSIMA JPYTHMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB s 0oJee OCO3HAHHOTO
MIOHUMAaHUS MaTepUaIbHOrO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHHMS TIPOBOJUTE PACUETHI: C UCIIOIB30BAHUEM TOHITHI «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIEHTpALUs»; MacChl BelecTBa Win o0bEMa rasa
M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE WM 00BEMY OJTHOTO M3 YYACTBYIOUINX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(peKTa peakiuu; 3HaUeHUs BOJOPOIHOTO TIOKa3aTeNls PaCTBOPOB KUCIOT
W IIeIoYel C M3BECTHOM CTENMEHBIO AMCCOIMAIMU; Macchl (00BEMA, KOJWYECTBA BEIECTBA)
NPOAYKTa peaKkluu, €CId OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHUJIE PacTBOpa C OMpPENEIEHHOMN
MacCOBOM JI0Jiell pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); IIOJU
BBIX0/1a MIPOYKTa peakiuu; 00bEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IJIAHUPOBATh W MPOBOJUTH XUMHYECKUIN
AKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HOHHOTO0 OOMEHa, MOATBEPKICHNE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIBI0 HHAUKATOPOB,
W3Y4YCHHE BIMSHUS Pa3IMYHBIX (HAaKTOPOB HAa CKOPOCTh XHMHUECKON pEaKIMH, pelleHne
AKCIIEPUMEHTAJIbHBIX 33/a4 1o TeMaMm «Mertamib» u «Hemerannel») ¢ coOnrogeHreM MpaBHil
Oe3omacHOro odparieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTABIATh B Pa3nUUHOM (opme pe3ynbTaThl OIKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLIEHUBAThH UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHIA: COOIIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TOCYI0ON U
1abopaTOpHBIM 00OpYAOBaHUEM, OOpaIeHUsI ¢ BEIIECTBAMUA B COOTBETCTBUU C WHCTPYKIUSIMHU
M0 BBHIMOJTHEHUIO J1a00PATOPHBIX XUMHUYECKHX OIBITOB, DSKOJOTMYECKH IIeEeCO00pa3ZHOTO
MOBECHUsS B OBITY M TPYIOBOW [EATEIHHOCTH B IIENIAX COXPAaHEHHUS CBOETO 370POBbS,
OKPYXAaIoIIel MPUPOJAHON Cpeabl M JOCTHKEHUS €€ YCTOMYMBOIO pPAa3BUTHS, OCO3HABATH



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHUSI HAa KUBbIE OPraHW3MBbl OINpPEIECIEHHBIX HEOPTraHWYECKHUX
BEIIIECTB, TOHKMMas cMbIc nokazarens [1JIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBI MMOUCK XUMUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoi uHpopMmanuu, WHTEepHET W JApyrue), KPUTUUYECKH aHaJIU3UPOBATh XHUMHUYECKYIO
uHpOpMalnio, epepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOM
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COeAMHEHUN A. M. 8 1 0
bytneposa
Hroro mo pazneny 8
Pasnen 2. Yraesonopoabt
IIpenenpHBIC YIIEBOAOPOALI — AJIKAHEI,
2.1 P YHIEBOAOPOA 5 0 0
ITUKIIOATKAHBI
HenpenenbHble yriieBOAOPOIbI: aTKEHBI,
2.2 PeAt YHICBOAOPOA 14 0 1
aJIKaIUEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo0po/bl (apeHbl) 8 0 0
24 [TpupoaHBIE HCTOYHHUKH YTIIEBOJIOPOJIOB H UX 4 0 0
' nepepadoTKa
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 0
Hroro o paznueny 35
Paznen 3. Kuciopoacoaep:kamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. Genon 11 0 1
KapOoHumnbpHBIE COSTUHEHUS: allbJICTUIBI U
3.2 P 8 A 21 0 1

keToHbl. KapOoHOoBBIE KUCTOTHL. CIIOKHBIE




s¢upsl. XKupsr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. benku 12

Htoro no pazneny 12

Pa3pnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS

51 ‘ BricokoMonekynsipHble COSIMHEHHS 6
Hroro mo pazneny 6
HazBanue MmoayJist

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ileproauueckas cucteMa XUMAYECKIX 9 0 0
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1 0
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Hewmerast 31
2.2 Mertabl 23 1
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9 0 0
KHU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka Koutpoabnble IIpakTuyeckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE

padoThI padoThI pecypenI

[IpeaMer u 3HaYCHHE OPraHUIECKOM
XHMMH, IPEACTaBICHHE O MHOT000Opa3uu 1 0 0
P P 04.09.2023

OPraHUYECKUX COCTMHEHUIN

DJIEKTPOHHOE CTPOCHHE aToMa yriepoja
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHUSA).
BaneHTHbIE BO3MOKHOCTH aTOMa yTIepo/a. 1 0 0 05.09.2023
Tunbl THOPUIU3AMU aTOMHBIX OpOUTanen o
yTaepoaa

XuMuYeckasi CBSI3b B OpraHUYECKHX
coeuHEHUsX. MexXaHu3Mbl 00pa30BaHUS
KOBAQJICHTHOM CBSA3H, TUIIbl IEPEKPHIBAaHUS 1 1 0 06.09.2023

ATOMHBIX OpOUWTaseH, OquHApHAs, TBOMHAS
Y TPOWHAs CBS3b, CIIOCOOBI pa3phiBa CBSA3EH

Teopust cTpoeHUsI OPraHMUECKUX
coenquHenuit A. M. bytnepoBa u
COBPEMEHHBIE MTPEICTABIEHUS O CTPYKTYpE 1 0 0 11.09.2023
MOJIEKYJI. 3HAaYE€HHUE TEOPHH.

MonekynsipHble U CTPYKTypHBIE (POPMYIIBL.

Bunbr m3omepun: CTpykTypHas,

MPOCTPAHCTBEHHAS. DJICKTPOHHBIC
3¢ (heKTh B MOJIEKYJIaX OPraHUIECKUX 12.09.2023
COECTMHEHUN




[IpencraBnenue o knaccupukanuu u
cucremarrueckas Homenkiatypa (IUPAC)
opranuveckux emiects. [lonsTue o
GyHKIMOHATBHOU rpynmbl. ['oMorory,
TOMOJIOTHYECKUH Psifl

Knaccudukanus peakiuii B OpraHn4ecKoi
XuMuU. OKUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIH B
OpraHUYEeCKON XUMUHU

13.09.2023

18.09.2023

Cucremarusanus U 0000IEHUE 3HAHUN 10
TEME

19.09.2023

AJKaHbI: TOMOJIOTHYECKHH psif, 001as
dbopMyIia, HOMEHKIIATypa U H30MEpHs,
AJIEKTPOHHOE U TIPOCTPAHCTBEHHOE
cTpoeHure Monekys. dusnueckue cBoiicTBa
AJIKaHOB

20.09.2023

10

11

12

XMUMHYECKHE CBOMCTBA aJIKAHOB.
IIpencraBinenue 0 MEXaHU3ME PEAKIIHI
palUKaJIbHOTO 3aMEIICHUS

Haxoxnenue ankanos B npupoje. CriocoObt
MOJTyYeHUs U TIPUMEHEHHUE alTKaHOB

[uxnoankansl: obmas hopmyra,
HOMEHKJIaTypa U U30MepHsi, 0COOCHHOCTH
CTPOEHHS U XUMUYECKHUX CBOMCTB, CITOCOOBI
MOJTy4eHUs U TIPUMEHEHUE

25.09.2023

26.09.2023

27.09.2023

13

Pemenune pacu€THbIx 3a/1a4 Ha
ompeieJIeHuEe MOJICKYJIAPHON (OPMYJIBI
OPraHUYeCKOro BEUIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB BJIEMEHTOB, BXOJSIIINX B €r0

02.10.2023




coctaB. CucremMarnsanusa U 00001IeHIE
3HAHWUH 10 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
¢dopmya, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CrpykTypHas U IIUC-TPaHC-U30MEPHUs
alKeHOB. PU3MUECKUE CBOICTBA AIKEHOB

03.10.2023

15

16

XUMHUYECKUE CBOMCTBA anKkeHOB. [IpaBuiio
MapkoBHukoBa. [Tonmnmepunsanusi.

CriocoOsbl MOJIYy4YCHU U IPUMCHCHUC
AJIKCHOB

04.10.2023

09.10.2023

17

[TpakTuueckas padora Ne 1 o reme
"ITomyyeHue 3TUICHA U U3YUYEHUE €r0
CBOMCTB"

10.10.2023

18

Pemenne pacu€THbIX 3a1a4 HA
OIIpEeIEIEHNE MOJIEKYJIIPHON (POPMYIIbI
OpPraHMYECKOT0 BEIIECTBA

11.10.2023

19

20

ATKagueHsl: CONPSIKEHHBIE,
W30JIMPOBAaHHbBIC, KyMYJIMPOBAHHBIE.
OcCOo0EHHOCTH 3JIEKTPOHHOTO CTPOCHHUSI

XUMHUUYECKUE CBOWCTBA CONPSKEHHBIX
JTVEHOB

16.10.2023

17.10.2023

21

CrniocoOblI nosty4eHus U IpUMeHEHUe
aJIKaJUeHOB

18.10.2023

22

AJKWHBI: TOMOJIOTUYECKHH psJl, oO1Ias
dopmya, HOMEHKIIATypa, IIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI,
bu3nYecKue CBOMCTBA

23.10.2023




23

XMMHYECKHE CBOMCTBA AJIKUHOB

24.10.2023

24

25

KauecTBeHHBIE peakiiuy Ha TPOMHYIO CBA3b

CniocoOblI MoTy4eHus U IpUMEHEHUe
AJIIKUHOB

25.10.2023

07.11.2023

26

Pemenue 3agau: pacu€rsl o0 ypaBHEHUIO
XUMHUYECKON pPeaKIiu

08.11.2023

27

28

29

30

Cucremarusanus U 0000IEHUE 3HAHUN 10
TEME

ApeHbI: TOMOJIOTHYECKUH psJl, oOwIast
dopmya, HOMEHKIAaTypa U U30MepHusl.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ OEH30I1a U TOJIyosa, UX
¢duznyeckue cBoicTBa

XVMHYECKUE CBOWCTBA apPEHOB: PEAKITUI
3ameneHus. [Ipeacrasnenue 00
OPUEHTHUPYIOIIEM JIEHCTBUU 3aMeCTUTENEH
B OE€H30JIbHOM KOJIBIIE.

XVMUYECKUE CBOWCTBA apPEHOB: PEAKITUI

NIPUCOCTUHECHUS, OKUCIICHUE TOMOJIOTOB
OeH3oJa

13.11.2023

14.11.2023

15.11.2023

20.11.2023

31

OCco0EeHHOCTH XUMUYECKUX CBOWCTB
CTUpOJIA

21.11.2023

32

Pemenune pacu€THbIx 3a/1a4 Ha
oTpeieTICHuEe MOJICKYJIAPHON (OPMYJIBI
OPraHNUYeCKOro BEIIECTBA

22.11.2023

33

CriocoObI nosTyueHus 1 IpUMEHEHNE




apeHoOB

27.11.2023

34

35

['eHeTr4ecKas CBSI3b MEXKIY Pa3InUYHBIMHU
KJIACCaMH YTJIEBOIOPOIOB

PacuéTel o ypaBHEHUSAM XUMHUYECKUX
peakuuii. CuctemaTusanus 1 00001IeHre
3HAHUM IT0 TEME

28.11.2023

29.11.2023

36

[Ipupoaustii ra3. [lonytHbie HEDTAHBIC
rassl

04.12.2023

37

38

39

KameHHBI# yroyib ¥ IpOIyKTHI €10
nepepadboTKu

HedTb 1 ee npoucxoxaeHue, Criocoobl eé
nepepaboTku. [IpuMeHeHue NpoayKToB
nepepadoTku HepTH

I'enermueckas cBsI3b MCKIY Pa3siiIndYHbIMU
KJlacCaMH YIJICBOAOPOA0B

05.12.2023

06.12.2023

11.12.2023

40

41

lanoreHonpon3BOIHbBIE YTIEBOAOPOIOB:
AJIIEKTPOHHOE CTPOCHUE; PEAKITHI
3aMelleHNs rajioreHa

JlelicTBue mIen04Yel Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicTere
JIATAJIOTEHAJIKAHOB C MarHUEM M [IUHKOM.
[ToHsiTHE O METATIIOOPTaHUYECKUX
COEUHEHUSIX

12.12.2023

13.12.2023

42

43

Cucremaru3zaius 1 0000IIeHUe 3HAHUH 110
pazneny "Yraesogopobr"

KonTtponbHas pabora o Teme
"Yranesonopozas"

18.12.2023

19.12.2023

44

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:




45

TOMOJIOTHYECKUH psij1, oOmast popmya,
CTPOCHHE MOJICKYJI, H30MEPHS,
HOMEHKJIATypa, KiacCUpHKaIus,
¢busnueckue cBoiicta. Bomopoambie cBsA3u
MEXJTy MOJICKYJIaMH CITUPTOB

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX
OJHOATOMHBIX cnupToB. KauecTBeHHast
peakiys Ha OJTHOATOMHBIE CITUPTHI

20.12.2023

25.12.2023

46

CriocoObI moTyueHus 1 IpUMEHEHNE
OJIHOATOMHBIX CIIUPTOB. JlelicTBre
METAaHOJIa U 9TaHOJIa Ha OPraHU3M Y€JI0BEKa

26.12.2023

47

48

49

[TpocTbie a3¢upsl: HOMEHKIIATypa U
U30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XUMHUYECKHX CBOMCTB

MHoOroaroMHbI€ CIIUPTHI: ITUIICHTIIMKOJIb U
TIIALIEPUH, UX PU3UYECKHE U XUMHUECKHE
CBOMCTBA

CriocoObl nosTyueHus 1 IpUMEHEHNe
MHOTI'0ATOMHBIX clIUpTOB. JlelicTBue Ha
OpraHu3M YeJoBeKa

27.12.2023

09.01.2024

10.01.2024

50

DeHoJI: CTPOCHUE MOJIEKYJIBI, (PU3NIECKUE
cBoicTBa. TOKCHYHOCTH (heHOIIa

15.01.2024

51

52

XuMHYecKue cBoicTBa (heHoa.
KavecTBeHHas peakuus Ha peHo
CriocoObI nostyueHus 1 IpUMEHEeHNe
¢denona. GenonpopmanpiaeruaHas cMoa

16.01.2024

17.01.2024

53

[TpakTuueckas padora Ne 2. Pemenne
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe

22.01.2024




"Cruptsl U peHonb"

54

55

56

CucreMmarusanys U 0000IeHNE 3HAHUHN 110
TEME

Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
CTpOoeHHE KapOOHWIILHOM IPYIIIBL;
TOMOJIOTHUYECKHUE Psi/ibl, 001as popmyia,
M30MEpHsI U HOMEHKJIATypa

AJ'IB,I[GFI/II[H 1 KCTOHBI: (1)I/ISI/I‘ICCKI/IG
CBOﬁCTBa; pCaKuu MpUCOCINHCHUA

23.01.2024

24.01.2024

29.01.2024

57

58

59

Peakiun oxkuciieHus: 1 Ka4eCTBEHHBIE
pEeaKIu aJbJIETUI0B U KETOHOB
CrniocoOblI oTy4eHus U IpUMEHEHUe
aJIbIETUI0B U KETOHOB

O1HOOCHOBHBIE TIPEIENbHBIE KaPOOHOBHIE

KHUCJIOTHI, 0COOEHHOCTH CTPOCHUS UX
MOJICKYJI

30.01.2024

31.01.2024

05.02.2024

60

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUECKUEe CBOMCTBA.
BonoponHble cBsI3u MEXTy MOJIEKYyJaMu
KHCJIOT

06.02.2024

61

62

63

XHUMHUYECKUE CBOMCTBA MTPEACIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

OcoOeHHOCTH CBOWCTB MypPaBbUHOM
KUCIOTHI. MHOT00Opa3ue kKapOOHOBBIX
KHCJIOT

OcOo0eHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THPOKCHKAPOOHOBBIX

07.02.2024

12.02.2024

13.02.2024




KHUCJIOT. Hpel[CTaBI/ITeJII/I BBICIIUX
Kap6OHOBBIX KHCJIOT

64

65

[TonsaTne o Mpou3BOIHBIX KAPOOHOBBIX
KHCJIOT - CJIOKHBIX 3()UPOB

CniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

14.02.2024

19.02.2024

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
oOuras popmyna, U3oMepus U
HOMEHKJIaTypa

20.02.2024

67

68

69

70

Du3nYECKUe U XMMUYECKUE CBOMCTBA
3¢upoB

Pewienue pacu€THbIX 3a1a4: IO YPABHEHUIO
XUMHUYECKON PeaKlUy, Ha ONpeeIeHUE
MOJIEKYJIIPHOM (hOPMYJITBI OPTaHUYECKOTO
BEIIECTBA

[TpakTuueckast pabota Ne 3. Pemienue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"Kap6onoBsie kucnoTbl. CioxHbIe YQuphI"
Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOMCTBA (THAPOIU3)

21.02.2024

26.02.2024

27.02.2024

28.02.2024

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpKAIMNX OCTATKH HECTIPCACIIBHBIX
JKUPHBIX KHCIIOT. JKUpBI B IpUpoOe

04.03.2024

72

73

MBpia Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moro1Iee aeiicTeue. Ilorsarne o
cuHTeTHYecKnX Moroux cpeactrax (CMC)

I'eneTnyeckas cBsI3b yIiI€BOJOPOAOB U
KHCJIOPOJICOACPKAIINX OPTaHUYECKHUX

05.03.2024

06.03.2024




BCIICCTB

74

75

PacuéTpl 10 ypaBHEHUSIM XUMUYECKUX
peaKuuit

CucreMmarusanys 1 0000IeHrE 3HAHUN 110
TEME

11.03.2024

12.03.2024

76

OO01mas XxapakTepuCcTHKa YTIIEBOJAOB U
KJIaCCHU(UKAIUS yTIeBOIOB (MOHO-, T-
HOJTHCaXapH Ibl)

13.03.2024

77

78

79

Mounocaxapupl: (U3HUECKUe CBOWCTBA U
HaxO0J€HUE B IIpUpoJe. XUMUYECKHE
CBOMCTBA TJIIOKO3bI

HpI/IMeHeHI/IC TJIFOKO3BEI, e€ 3HaUCHUE B
KUBHCACATCIIbBHOCTH OpraHnu3mMa

Jlucaxapuipl: caxapo3a, MajabTo3a U
JaKkTo3a. ['uaponau3 nucaxapuios.
HaxoxneHue B mpupozie 1 MpUuMEHEHUE
JICaxapuioB

18.03.2024

19.03.2024

20.03.2024

80

[Tonucaxapuael: cTpoeHNE MAaKPOMOJIEKY!I,
¢duznyeckue 1 XuMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

01.04.2024

81

82

83

ITonsTHe 00 HCKYCCTBCHHBIX BOJIOKHaxX

PernieHue pacueTHbIX 3a1a4 Ha
OTIpeIeIICHUE JTOJU BBIXO/1a TIPOIYKTa
PE€aKkru OT TCOPETUICCKHU BO3SMOKHOI'O
Cucremaru3zaius u 0000IIeHUE 3HAHUH 110
pazzaeny

02.04.2024

03.04.2024

08.04.2024

84

KoHnTtponbHas pabota 1mo Teme




"Kucnopoacoaepaiiye opraHu4eckue
coenuHeHus"

09.04.2024

85

86

87

AMUHBL: KTacCUpUKAIH, CTPOCHUE
MOJIEKY1, 001ast popmyia, H3oMepus,
HOMEHKJIaTypa U (pu3nyeckue CBOWCTBA
XHUMHYECKUE CBOMCTBA ar(paTHIECKUX
amMuHOB. COJH aKUIaMMOHHUS

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XHMMHYECKHX CBOMCTB aHUJIMHA.
KauecTBeHHEIC pC€aKIuy Ha aHCJINH

10.04.2024

15.04.2024

16.04.2024

88

CriocoObI moTyueHus 1 IpUMEHEHNE
annpatnaeckux aMuHOB. [lomydenue
aHWJIMHA U3 HUTPOOEH3051a

17.04.2024

89

90

91

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIE IPEICTaBUTENN 0-aMUHOKHUCIIOT
XVMMHYECKHE CBOWCTBA aMUHOKHUCIIOT, UX
O6uosornyeckoe 3HaueHNe aMHUHOKHUCIIOT.
CuHTe3 ¥ TMIPOIN3 NENTHIOB

benku kak npupoIHBIE TOJIUMEDHI;
CTPYKTYpbI O€JIKOB

22.04.2024

23.04.2024

24.04.2024

92

XUMHWYECKAE CBOUCTBA OEIIKOB.
KauecTBennsie peakiuu Ha OeIKH

29.04.2024

93

94

A30Tcoz[ep>1<amﬂe TCTCPOUUKIINICCKUC
COCOAMHCHUS. HYK.]'IGI/IHOBBIe KHCJIOTHI:
COCTaB, CTPOCHHUEC U OuoJiornueckas POJb

[IpaxTuueckas padora Ne 4. Pemenue
JKCIIEPUMEHTAIIBHBIX 33/a4 10 TEME

30.04.2024

06.05.2024




"A3oTcoiepKalie OpraHu4ecKue
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIbHBIX 3a/la4 110 TCMC
"Pacrio3HaBaHu€ OPraHUYECKUX
coequueHui"

07.05.2024

96

97

98

KonrponbHas pabora no reme
"A3oTcoiepKaliie OpraHn4ecKue
coeuHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOJICKYJISAPHBIX COG)II/IHeHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPHU3allnA U
MNOJIMKOHACHCAIIUA

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

08.05.2024

13.05.2024

14.05.2024

99

DnacToMepbl: HaTypaJIbHbIN Kayuyk,
CHHTETHUYECKHE KayUyKH, CHIIMKOHBI.
Pe3una

15.05.2024

100

101

102

Bosnokna: HatypasibHbI€, UCKYCCTBEHHBIE,
cunTetnueckue. [lomumepsl crienuaaTbHOTO
Ha3HAYCHHS

[IpakTuueckas padora Ne 6. Perenue
HKCIEPUMEHTAJIBHBIX 3a4a4 110 TEME
"Pacnio3HaBaHue maacTMacc M BOJIOKOH"

O06o0011eHMEe U cUCTeMaTU3aIUs U3YYeHHOTO
MmarepHana 1o TeMe
"BBICOKOMOJIEKYJIIPHBIE COSUHEHMS"

20.05.2024

21.05.2024

22.05.2024

OBIIEE KOJIMYECTBO YACOB I10

102




[NPOT'PAMME




11 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 0 0
3JIeEMEHT. M30TOIBI 02.09.2023
CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB,
2 KBAHTOBEIE YHCIA. DHEPIeTHUECKHIE YPOBHU 1 0 0
P P 04.09.2023
U TIOJypOBHHU. ATOMHBIE OpOUTATIN
3 Knaccudukanus XuMrU4ecKux JIeMeHTOB (S- 1 0 0
, p-, d-, f-a;memenTHI) 06.09.2023
4 Pacnpenenenue 351eKTpOHOB 1O ATOMHBIM 1 0 0
opouTAIIM 09.09.2023
DneKTpOHHBIE KOH(UTYpAITH aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 0 0
Y 11.09.2023
COCTOSIHUH
DNEeKTPOHHbIE KOH(UTYpaAIITU HOHOB.
6 1 0 0
DIIEeKTPOOTPUIIATEITLHOCTh 13.09.2023
Ilepuonnueckuii 3akoH u Ilepuoanueckas
crucTeMa XUMHU4YecKux 3yemMeHToB [1. .
7 . . 1 0 0
MeHneneeBa, CBA3b C COBPEMEHHOM TEOpHEH 16.09.2023
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 1 0 0
MIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM U 18.09.2023

nepuoaM. 3Ha4eHHUE TIEPUOTUIECKOTO




3aKOHa

10

11

CucreMmarusanys 1 0000IeHNE 3HAHUHN 110
TEME

Bunnr xumnueckoiu cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoIeKyIspHbIC
B3aMMOIEHCTBHS

BaneHnTHOCTE U BaJIeHTHBIE BO3MOKHOCTH

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TEOMETPHUECKUM CTPOCHUEM

20.09.2023

23.09.2023

25.09.2023

12

IIpencraBienus 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa.
3HauYeHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHsiTHE O KOOPAMHALIMOHHOW XUMUU

27.09.2023

13

BemectBa MoneKkyIsspHOro 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THrmbl
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA
BEIIECTB

30.09.2023

14

15

16

[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJUIOUIHBIX pacTBOpax

HcTunHBIE pacTBOPHI: HACBILICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruapatst

Crioco0b! BeIpaXKeHUs KOHIIEHTPALUU
pPacTBOPOB: MacCOBast J0JIsI BELIECTB,
MOJISIpHAs! KOHLIEHTPAIHs

02.10.2023

04.10.2023

07.10.2023

17

Penrenue 3amad ¢ UCIOJIL30BaHUEM IMOHATHH
"MaccoBas J10J151 paCTBOPEHHOTO BelecTna',

09.10.2023




"MossipHast KOHIEeHTparus'"

18

19

Knaccudukanust 1 HOMEHKIIaTypa
HEOPTraHUYECKUX BELIECTB

Cucremarusanys U 0000IeHNE 3HAHUHN 110
TEME

11.10.2023

14.10.2023

20

KonTtponsHas pabora o temam "CtpoeHue
aroMma. [lepuonnueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHUYECKUX
sneMmeHToB JI. 1. Menpaeneea", "Crpoenue
BelecTBa. MHOrooopasue BemniecTn"

16.10.2023

21

Knaccudukanus XuMU4ecKux peakiui B
HEOPraHWYECKON U OPraHUYECKON XMMUH.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXpaHEHUs U MIPEBPAIICHUS SHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

18.10.2023

22

TemoBbie 3¢ (HEKTHl XUMUYECKUX pEaKLUi.
TepMoxumuyeckue ypaBHEHUS

21.10.2023

23

24

Brruucnenus no YPaBHCHUAM XUMHUYCCKUX
peaKuHﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUSAM

CKOpOCTh XMMHUYECKOH pEaKluH, €€

3aBUCUMOCTD OT Pa3JIMIHBIX (I)aKTOpOB.
Karamus n KaTaJIn3aTOPbI

23.10.2023

25.10.2023

25

I'oMOreHHsbI€ U reTEepPOreHHbIE PEAKIINU

08.11.2023

26

[TpakTiueckast padora Ne 1 o teme
"BrusiHue pa3nnyHbIX GaKTOpOB HA
CKOpPOCTh XUMUYECKOU peakiun"

11.11.2023

27

OO6patumMble 1 HEOOpATUMBbIEC PEAKIIUU.




Xumnueckoe paBHoBecue. Koncranra
XUMHYecKoro papHoBecus. [Tpunuun Jle
[Tarenwe

13.11.2023

[IpakTuueckas padora Ne 2 o reme

28 "BausiHue pa3aInyHbIX (aKTOpOB HaA
P daxcrop . 15.11.2023
MOJIOKEHNE XUMHUYECKOTO PABHOBECHS
DIEKTPOIUTHYECKAS TUCCOLIAAITHA.
29 CwiipHBIE U cita0ble DIIeKTPOonuThl. CTerneHn
P 18.11.2023
U CCOLMAAN
Honnoe npousseaecHue Boasl. Cpenia
30 BOJHBIX pacTBOPOB. BomopoaHblii
pactsop AOPOR 20.11.2023
nokasatenb (pH) pactBopa
['uapoaus coneit. Peakiyu, mpoTeKaronue B
31
pacTBOpPAX AINEKTPOIUTOB 22.11.2023
[IpakTuueckas pabora Ne 3 o Teme
32 "XHUMHUUYECKHE PEAKIINH B PacTBOPax
up P P 25.11.2023
JIIEKTPOJIUTOB
OKHCITUTENIBHO-BOCCTAHOBUTEIBHBIE
33 eaknuu. Baxxuenne oKUCIUTEIN U
P 27.11.2023
BOCCTaHOBUTEIHN
34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oatanca 29.11.2023
35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILECTB 02.12.2023
36 Pemenne 3amad pa3InyHbIX TUIIOB
AP 04.12.2023
37 Pernienue 3a1a4 pa3iuyHbIX THIIOB

06.12.2023




38

Cucremaruzanusa 1 0000IIeHNE 3HAHUHN 110
teme "XuMuueckue peakuun"

09.12.2023

39

40

41

KonTtponsHast pabora o Teme "Xumuueckue
peakuun"

[Tonoxxenue HemetaioB B [lepuoanueckoit
CHCTEME XMMHYECKHX deMeHToB Jl. W.
MeHeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aTroMoB. ®H3HYECKUE CBONCTBA HEMETAIIOB

ANOTpOIUSl HEMETAJUIOB (Ha IIpUMepe
KHCTI0poJia, cephl, hocdopa u yrieposaa)

11.12.2023

13.12.2023

16.12.2023

42

Bonopon: momydenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ Mapu bl

18.12.2023

43

44

45

["ajoreHsl: HaX0XXJEHUE B IPUPOJE,
CHocoObl OJyYeHus!, PU3NYECKUE U
XHMHYECKHUE CBOMCTBA

I"anorenoBogopoael. Baxkueiiue
KHUCIIOPOJCOAEPKAIINE COCTUHEHUS
rajJjoreHoB

JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI

MOJIYUCHU A I'aJIOTCHOB. HpI/IMCHCHI/IC
TraJIOTE€HOB U UX COSIMHECHUM

20.12.2023

23.12.2023

25.12.2023

46

[TpakTrueckas pabota Ne 4. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"T"anmorensr”

27.12.2023

47

Kucnopon: nabopaTopHbie u
IMPOMBIIIJICHHBIC CIIOCOOBI IIOJIYyUCHUA,
bu3nvecKue 1 XUMHIeckue cBoicTBa. O30H.
[TpuMmeHeHue Kucaopoia U 030Ha

10.01.2024




48

OKcuibl U IEPOKCUIBI

13.01.2024
49 Pemenue 3a1a4 pa3nu9IHBIX TUTIOB
15.01.2024

Cepa: HaxOKJI€HUE B PUPOJIE, CIIOCOOBI
i e
51 CepoBoaopon, CyabhuIbl 90.01.2024
59 Kucnopoacoaepxaiiue COSTUHEHHS CEPBI.

Oco06eHHOCTH CBOMCTB CEPHOM KHCIIOTHI 22.01.2024

[TpakTuueckast pabota Ne 5. Pemenue
53 BIfCHepI/IMeHTaJ"I'BHBIX 3aaa4 no teme "Cepa u 24.01.2024

e€ coeMHCeHMS

A3OT: HaX0X/IEHHE B IPUPO/IE, CTIOCOOBI
54 noNy4eHus, GU3NYECKUE U XUMUIECKH

C];)O;IIC’fBa. z;xlii/I)Mf/IaK?(I:-II/ITepI/IHLI o 27.01.2024
55 Kucnopoacoaepxariye COeTUHEHUS a30Ta.

Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTHI 29.01.2024
56 [TpuMeHeHre a30Ta U €ro COCTUHEHUH.

A3OTHBIC yTOOpECHHS 31.01.2024

®dochop: HaXOKIEHHE B IPUPOAE, CIIOCOOBI
57 MoNy4eHus, GU3NYECKUE U XUMUIECKHI

C];)OIEI]CfBa. ég)c;m[e; u (;ocq)HH o 03.02.2024
58 Oxkcuasl hochopa, pocdopcoaepxarniie

kucnoTbl. Conu pocopHON KUCTOTHI 05.02.2024
59 [Tpumenenue pocdopa u ero coenMHEHHI.

®dochopHbIe y100peHHs 07.02.2024




[IpakTuueckas padora Ne 6. Pemenue

60 "A
JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe "A30T U 10.02.2024
dbocdop u ux coenuHeHUs"
Yraepoa: HaXOXKJICHHUE B IIPUPOJIE,
1 .
6 AJJIOTPOIIHBIE Mov;[mpm(aunn, dusnveckue u 12.02.2024
XUMHUYECKHE CBONCTBA, IPUMCHCHHE
62 Oxkcun yraepoaa(ll), okeua yriepona(1V),
yroJibHas KUCJIOTa U €€ CONu 14.02.2024
63 Pemenue 3a1a4 pa3nuvHbIX TUTIOB
17.02.2024
Kpemnwuii: HaxoxaeHue B Ipupoe, Criocoobl
4
6 HOJIE"IGHI/ISI, (u3nuecKre U XUMHUICCKUE 19.02.2024
CBOICTBa
65 Oxkcun kpemuusi(1V), kpeMHUEBast KUCIOTA,
CHJTUKATHI 21.02.2024
66 [TpuMeHeHre KpEMHUS U €T0 COeTUHEHUH.
Crek1o, ero noixy4yeHue, BUAbl CTEKIIa 24.02.2024
67 Pemenue 3a1a4 pa3muIHBIX THIIOB
26.02.2024
68 CucreMmarusanys 1 0000IeHNe 3HAHUHN 110
teme "Hemeramibr" 28.02.2024
69 K 0 "H "
OHTpoOJbHAs paboTta o Teme "HemeTams 02.03.2024
20 AHamM3 pe3yabTaToB KOHTPOJIBHOH padOTHI,
KOpPEeKILHsI OIINOO0K 04.03.2024
[Tonmoxenune metamios B [lepuoanyueckoit
71 .
CUCTEME XMMHYECKHX 3JIEMEHTOB 06.03.2024

Oco0eHHOCTH CTPOEHUS SJIEKTPOHHBIX




000JI04EK aTOMOB METAJLIIOB

72

73

OO6mue ¢puznuecKre CBOMCTBA METAILIOB.
[IpumeHeHre METaIIOB B OBITY U TEXHUKE

Cnnasel MetaiioB. Kopposust
MeTais10B.CriocoObl 3alIUTh OT KOPPO3IUU

09.03.2024

11.03.2024

74

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

13.03.2024

75

76

77

DIIEKTPOXUMUYECKUN P HAIPSHKEHUIM
MeTaiioB. O01mye crnocoObl NOJyUeHus
METaJIJIOB

O6mmas xapakrepuctuka metamioB 1A-
rpynnsl [leproandeckoit cucTeMbl
XUMHYECKHX 3JIeMeHTOB. HaTpuii u kanmii:
noJTydeHue, PU3NICCKUE H XUMHUICCKHE
CBOWCTBa, MPUMEHEHHE MTPOCTHIX BEIIECCTB U
UX COeIUHEHUN

O6mas xapakrepucTtrka MetayioB |A-
rpynnsl [lepuoandeckoit cuctembl
XUMUYECKHX IEMEHTOB. Maruuii u
KaJbIMI: TIOTy4YeHue, pu3mdeckue u
XUMHYECKHE CBOWCTBA, TPIMEHEHHE
MPOCTHIX BEIIECTB U UX COCTUHEHUIN

16.03.2024

18.03.2024

20.03.2024

78

79

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHus

AmoMuHMI: NOoJIy4uCHHEC, (I)I/I?)I/I‘{CCKI/IC u
XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

01.04.2024

03.04.2024

80

AmMdoTepHbIE CBOMCTBA OKCHIA U
THJIPOKCHUIA ATFOMHHUS,

06.04.2024




TUAPOKCOKOMIIJICKCHI AJIIOMUHHSA, UX
IIPUMCHCHHUEC

81

82

83

Pemenne 3ala4 Pa3JIMYHbIX TUIIOB

[TpakTuueckas padora Ne 7. Pemenue
AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Mertasuibl IJ1IaBHBIX OArpyIn”

OO01mas xapakTepuCcTHKa METAJIOB
no6ounbIx noarpynn (b-rpymnm)
[leprouveckoil CHCTEMbI XUMHUYECKUX
JJIEMEHTOB

08.04.2024

10.04.2024

13.04.2024

84

DuU3nYECKUEe U XUMUYECKHE CBOMCTBA Xpoma
U €ro COeIMHEHUH, X IPUMEHEHUE

15.04.2024

85

86

87

Baxueiire coenMHEHNs] MapraHia.
Ilepmanranat kaius, €ro OKUCIUTEIbHbBIE
CBOMCTBA

®dusnuecKkue 1 XUMHYECKHE CBOWCTBA
JKenesa u ero coenvuHeHun. Iomydenue u
IIPUMEHEHHUE CIUIABOB XKeJle3a

PuznyecKkue 1 XMMUYECKHE CBOMCTBA MEN
U €€ COeIMHEHNH, X TPUMEHEHNE

17.04.2024

20.04.2024

22.04.2024

88

dusnyeckue 1 XUMHYECKHAE CBOMCTBA [IMHKA
Y €r0 COCIMHEHU, UX MPUMEHEHUE.
I'mapoxcokoMIIEKCHl IUHKA

24.04.2024

89

[TpakTrueckast paborta Ne 8. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"MeTtasmipl TOOOYHBIX TOATPYIIT"

27.04.2024

90

Pemenne 3ala4 Pa3IMYHbIX TUIIOB




29.04.2024

O06o01IeHre U cucTeMaTu3aus H3y4eHHOTO

o1 MaTepuaia 1o reme "Merasuibl" 01.05.2024
92 KoHnTtpoinbHas padota mo teme "Mertamibr" 04.05.2024
93 AHanu3 pe3yJabTaToB KOHTPOJIBHOU PabOTHI,
KOPPEKIIHSI OITHOOK 06.05.2024
Ponb xumun B o6ecrieueHuu yCTOMYHUBOTO
94 a3BUTHS yenoBeuecTBa. [lonsaTue o
anquIX METO/1aX UCCIIEA0BaHUS BEUIECTB 08.05.2024
HayuHble MpUHIUIIBI OpraHU3aIuu
95 XUMHYECKOT0 TPOU3BO/ICTBA.
[TpoMbInIeHHBIE CTIOCOOBI MOTYYSHHS 11.05.2024
BaXXHEUININX BEIIECTB
96 XUMHUECKOE 3arps3HEHUE OKpYXKaroIei
Cpenbl ¥ €ro NOCIIeCTBUS 13.05.2024
97 XHUMHS U 310pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpE/ICTBA 15.05.2024
08 Xumus . Ponb xumun B obecrieueHuN
MMHUIIEBOH 0€30IIaCHOCTH 18.05.2024
99 Kocmernueckue u napgromepHbie CpeicTBa.
briToBas xumus 20.05.2024
XuMHS B CTPOUTENBCTBE. BaxkHeimme
100 CTPOWTENBHBIE U KOHCTPYKITHOHHBIE 99 05.2024
MaTepHabl
101 XUMUS B CEIbCKOM XO3SHCTBE.
Opranndeckue 1 MUHEPAIbHBIC yI00PECHHS 23.05.2024
102 CucremaTtu3zaiys u 0000IICHHE 3HAHUN IO




TEMC

25.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xkmace/ I'abpuensa O.C., Octpoymos WU.T'., Cnankor C.A., JIEBkuH
A.H., AktinonepHoe obmectBo «M3marensctBo «IIpocBemienne»

* Xumus, 11 xmace/ Epemun B.B., Ky3pmenko H.E., Ipo3noB A.A., Jlynun B.B.;
nof penakiueit Jlyauna B.B., O011ecTBo ¢ OrpaHHYeHHON OTBETCTBEHHOCTHIO

«IPODA»; AkumonepHoe obduectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka IJOK
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