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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma 1o XMMUHM Ha YpOBHE CpeAHEro oouiero oopazoBaHus pa3zpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-Dd3 «O6 obpazoBanuu B Poccuiickoit
@denepanuny, TpeOOBaHMH K pe3ynbTraTaM OCBOeHHMs (erepaibHOW  00OpazoBaTeIbHOM
nporpamMmMbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npernojaBaHUs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yoLX OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBbl, 1 OCHOBHBIX MOJOXEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro oOpa3oBanus ydvammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOMUIBLHOTO OOY4YeHHS, MPU3BAHO
oOecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO MOJATOTOBKY BBINTYCKHHUKOB IIKOJIBI,
HEOOXOAMMYIO /ISl afanTaliui MX K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKM3HHM B COLIMYME, a
TaKXe s NPOAOJDKEHHS OOY4eHHs B OpraHu3alMsx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OHOM U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JydaeT HOJpOoOHYI0
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomosararomumu nosoxenuamu ProC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBHIMOIHIEMBIC
IpOrpamMMoil o XUuMHM QyHKIHU:

¢ uHPOPMANMOHHO-METOIMYECKas, peaNn3anus KOTOpPOH oOecreynBaeT MOIyYeHUE
NPECTaBICHUS O IIETSAX, COJACpPKAHWUHU, OOIIEel cTpareruu OOydeHUs, BOCHUTAHUSA U
pa3BUTHs 00YYAIOLIUXCs CPEICTBAMHU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npoduns;

®  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  HIpeIycMaTpuBaeT  OIpeJeleHue:
NPUHIUIIOB  CTPYKTYPHPOBAHHUS H  TIOCJIEIOBATEIILHOCTH HW3YYeHHUs y4eOHOTro
MaTepHuaia, KOJUYECTBEHHBIX M KAUYeCTBEHHBIX €ro XapaKTEepPUCTHK; IOAXOJO0B K
(OpPMHPOBAHUIO COJEPKATEITHHON OCHOBBI KOHTPOJS WM OIIGHKH 00pa30BaTeNbHBIX
JIOCTIDKEHUH oO0ydaromuxcs B paMKax HTOrOBOH arrectauuu B (opMe eIUHOro
rOCYJapCTBEHHOTO SK3aMEHa 110 XUMUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

e yCTaHABIIMBACT MHBAPUAHTHOE TPEAMETHOE COMEpKaHKe, 00s3aTeIbHOE ISl U3YICHUS
B paMKax OTHCNBHBIX  Mpodwied, MpeaycMaTpUBaeT  paclpelesieHue U
CTPYKTYPHUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COZAEP>KaTENIbHBIM JIMHUSAM/paz/ienamMm
Kypca;

e aéT MpUMEpHOE paclpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOT 0O JIIsl U3Y4eHUs
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH TIOCTPOSHHS Kypca, BHYTPUIIPEAMETHBIX M MEXITPEIMETHBIX CBSI3EH;

e aéT METOIMYECKYI0 HMHTEpNpEeTAaluIo Iefiell W 3aJad H3ydeHHus IpenMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o01miero o0pa3oBaHus, COAEPKATENBHON XapaKTEPUCTUKU IIIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEAHEro odumiero oOpa3oBaHUS
(JIMYHOCTHBIX, METAIPEAMETHBIX, IIPEAMETHBIX), @ TAKXKe C Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUI OOYYalolIEerocss IO OCBOCHHUIO COJCpKAHUS
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIUSAM B TpOrpaMMe IO XUMHHM IPEAyCMOTpEHa

MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha ypOBHE OCHOBHOrO 00Imero ooOpa3oBaHHs. 3a



mpenenaMu  yCTAaHOBJICHHOM TMPOrpaMMON 1O XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTaBIISIFOLIEH collep:kaHus y4eOHOTro mpeaMera « XUMUs» 0CTaéTcsl BO3MOKHOCTh BBIOOpa €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU modoxkeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTeMe auddepeHIIMPOBAHHOTO 00yYeHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasoanus. B 31oii csa3u
U3Y4YEHUE TIpeaAMeTa «XUMHUS» OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHUEe U
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BbIOpaBIIMX
onpeneneHHbIil mpodmiib 00y4eHHs, B TOM YHUCJE C MEPCHEKTUBON MOCIEAYIOMIETO MOTYYeHUs
XUMHYECKOTro 00pa3oBaHus B opraHu3aiusax rnpodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa30oBaTeNnbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 O00pa30BaHUS HU3YYEHHE MpeaMeTa «XHUMHS»
OpPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHS 00y4arOIIUXCs,
Ha (OPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHHUM, YMEHUN pallHOHATU3AINH Y4eOHOTO
Tpyna ¥  O00OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, MMEIOMIUX  MEXKIUCIUIUIMHAPHBIN,
HAAMPEIMETHBIN XapakTep.

CocraBisitolmiuMu  nipeaMera «XUMHUS» Ha YPOBHE YIIyOJIEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbsie Kypcol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTpe/eNIEHUU TOJX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3alMM COAEpP>KaHUS ITHX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI noioxeHuss @PI'OC COO o paznnuusx 6a3o0Boro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas XxuMmus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYITHOCTh MPEIMETHBIX 3HAaHUN UM YMEHUM, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT OMNPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoniblIui  00BEM
¢akTonoruueckoro marepuana. Tak, Ha yriayOl€HHOM ypOBHE M3Y4EHHUs MpeaMeTa obecredyeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaxXx U
CBOICTBaxX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEACTaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS pEaKLUi, pacCMaTPUBAEMBbIX C
TOYKHU 3PEHUSI XUMUUECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydueHne nepruoInyeckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKHX  3JEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKH 3pPEHHS] PHEPreTHUECKUX HW3MEHEHMH Npu e€ oOpa3oBaHWU M pa3pyLIEHUH, a TaKkXKe C
TOYKM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOMOJIHIETCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCax U EKTPOJIN3E PacIlIaBOB
U PacTBOPOB BEIECTB. B Kypce opraHMyeckoll XUMHUM IPU PACCMOTPEHMHM PEAaKLMOHHOMN
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00oe BHUMaHue BOIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX peakli.

Oco0oe 3HaYeHHe UMEET TO, YTO Ha COJEp)KaHUuE KYpCOB XMMHH YIIIYOJIEHHOTO YPOBHSA
W3YYEHUS i1 KIAccoB ompeaenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep JOMOJHEHUH K o01el crucTeMe IpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npenMeTsl. Tak, Hampumep, B COACPKAHMM TMpEAMeTa I KIACCOB XHUMHUKO-(DH3HMYEeCKOro
npoduisi 60JBINIOE 3HAYECHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[lpy m3ydeHuM mnpeaMeTa B JAHHOM Cilydae akleHT OyaeT cienaH Ha OOLIHOCTh METO/OB
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs



(MonekynsipHast Teopus B (U3WKE), 3aKOHBI COXPAHCHHUS MAaCChl W DHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYToe.

B 10 ke Bpems B coiepyKaHUM IpeaMeTa sl KIIACCOB XMMHMKO-OHOIOTUYECKOTO PO IIs
OonbIIMid yAETbHBIN Bec Oy/leT MMEeTh OpraHuyeckas Xumus. B 3ToMm ciydae mpenocraBiisiercs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, Takue CTPYKTYpHBIE
KOMIIOHEHTHI, KaK JIMIH/bI, OCJKU, YIIeBOJbI, HYKICUHOBBIC KUCIOTHI U apyrue. [Ipu 3Tom
3HAHUS O COCTAaBE M CBOWCTBAxX MpPEJCTaBUTENIE OCHOBHBIX KJIACCOB OPraHMUYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILECBAPEHHUSL.

B mnane ¢opmupoBaHUS OCHOB HAy4HOTO MHUPOBO33PEHHUS, OCBOCHHUS OOIIEHAyYHBIX
METO/IOB MTO3HAHUSA U OTIBITA MPAKTHYECKOTO MPUMEHEHHSI HAYYHBIX 3HAHUH M3Y4YeHUE TpeaMeTa
«Xumus» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SIX C Y4eOHBIMHU
npeaMeTaMu, BXOSIIMMHU B COCTAB MPEIMETHBIX o0sacTeil «EcTecTBeHHO-HAyYHBIE TIPEAMETHI»,
«MaremaTtuka u nHGopMaTHKa» U «PyccKuil sI3bIK U TUTEpATypay.

[Tpu m3yueHnnn ydyeOHOTO mpenmera «XUMHUS» Ha YIIyOJIEHHOM ypOBHE TaKkkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHUH Kak o00iacTu
COBPEMEHHOT0 EeCTECTBO3HAHMS, TMPAKTUYECKON MAESITeNTbHOCTH YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Perienue 3Toil 3ajaun Ha yriayOlnEHHOM YpOBHE M3y4YEHUS
mpeaMeTa mpeArnoaraeT peajn3auio Takux enei, Kak:

e (QopmupoBaHuE NPEJICTABICHUN: O MAaTEPUAJIBLHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUI MPUPOJIBI, 0 MECTE XUMHUH B CHCTEME €CTECTBEHHBIX HAYK U
e€ Benyleil posin B 00ecreYeHuN YCTOWYMBOTO Pa3BUTHS UYEIIOBEUECTBA: B PELICHUU
po0sieM HSKOJIOTMYECKOM, SHEPreTUYecKod M NHIIEBOM O€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUajoB, HOBBIX HWCTOYHUKOB DJHEPTrUHU, B
o0ecre4eHn  paluOHAIBLHOTO PUPOIOTIOIB30BAHNUS, B (dhopMUpOBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U MIPUPOJHOM CpEIE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JeXalluX B OCHOBE XHUMHUYECKOW COCTaBJISAIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAaMEHTaIbHBIX TOHSATHH, 3aKOHOB W
TEOpUH XHUMHHU, COBPEMEHHBIX IMPEACTAaBICHHI O CTPOEHHWU BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHX
peaxkiuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX cHcTeMax, 00 o0mmx
HAYYHBIX MPUHIUTNIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (QopmupoBaHue y 0OyYarOImMXCS OCO3HAHHOTO IIOHMMaHHUS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XHMWYECKHX 3HAHWUH IUIi OOBSICHEHHS KJIFOYEBBIX HIEH W MpoOiiemM
COBPEMEHHOW XWMHUH, ANl OOBSCHEHUS W TPOTHO3HPOBAHUS SBICHHMA, HWMEIOINX
€CTECTBEHHO-HAY4YHYIO MPUPOAY; TPAMOTHOTO peEHIeHHs] MpoOJieM, CBSA3aHHBIX C
XUMHEH, TMPOTHO3UPOBAHUS, aHalM3a M OINEHKM C TO3UIHMA 3KOJOTHYECKOU
0€30MacHOCTH MOCEACTBUI ObITOBOM M MPOU3BOJICTBEHHOM /EATEILHOCTH YeJIOBEKa,
CBSI3aHHOW C XHUMHYECKUM IPOU3BOJICTBOM, MHCIIONB30BaHMEM U TepepaboTKon
BEIIIECTB;

e yrayOJeHHe MPeICTaBICHU O HAyYHBIX METOAaX IO3HAHUS, HEOOXOAMMBIX JIs
MPHOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUN, MMEIOIMIMX MECTO B TMPUPOJE, B NPAKTHUECKONH JEATENBHOCTH W
MTOBCETHEBHOW KU3HH.

B mnane peanu3zanuu TNEpBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHMA
IEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oO0pa3oBaHMs MPHU M3YUYEHHH MpeaMeTa «XUMHs» Ha
yIIyOoJIEHHOM YpOBHE 0COOYIO aKTyallbHOCTh TPHUOOPETAIOT TAKKE IIEJIM U 3a]]auH, KaK:



e BOCNHUTaHHE YOCKAEHHOCTH B TO3HABAEMOCTH SBJICHUH MPUPOJbI, YBAXKCHHS K
npoIieccy TBOpYECTBA B 0O0JACTH TEOPETUYECCKUX M TPUKIATHBIX HCCICIOBAaHUN B
XUMHUH, GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

® pa3BUTHE MOTHBAIMH K OOYYCHHWIO M MMO3HAHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUYCCKHUX IICHHOCTEH;

® Dpa3BUTHE TII03HABATCIBHBIX HWHTEPECOB, HWHTCIUICGKTYaJbHBIX W  TBOPYECCKHX
CHOCOOHOCTEH 00y4aromuxcsi, (GOPMHUPOBAHUE y HUX CO3HATEIHLHOTO OTHOIICHHUS K
CcaMO0OOpa3OBaHUI0O W HEMPEPHIBHOMY OOPAa30BaHUIO KaK yYCJIOBHIO YCIEIIHOMN
npoeCCHOHATHFHON M OOLIECTBEHHOW IESTEIhHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/IOPOBBIO U IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HH;

e (opMupoBaHHE YMEHWH W HaBBIKOB Pa3yMHOrO IPHPOJOIOJIL30BAHMS, DPa3BUTHE
9KOJIOTUYECKON  KYJIbTYyphl, = NpUOOpPETEHHE  OMbITa  OOLIECTBEHHO-IIOJIC3HOM
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO1miee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I M3YYCHUS XMMHUU Ha YIIIYOJICHHOM YpPOBHE
cpenHero obmiero odpaszoBanus, cocraBisieT 204 gacos: B 10 kmacce — 102 waca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEN0).



COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHME OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCTUHECHUM.

DJEKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BaneHTHblE BO3MOKHOCTH aTOMa yIiepoaa. XUMUYEcKasl CBSI3b B OPraHMYECKUX COCIUHCHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THUIIBI NepeKpbIBaHUsA aTOMHBIX OpOUTAJeH, G- U
n-cBsi3u. OnuHapHas, ABOHHAs M TpoiHas cBsaA3b. CrnocoObl paspbiBa CBs3ed B MOJIEKYJax
opranunyeckux euects. [loHsTHe 0 cBOOOAHOM pajnukaie, Hykjaeopuie U dIeKTpoduie.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS OPraHMYECKUX COCIMHEHUM.
MonekynsipHple W CTPYKTypHBIE (Gopmynbl. CTpyKTypHbIE (HOPMYIBI Pa3IHUYHBIX BHIOB:
pa3BEépHyTas, COKpalll€éHHas, cKeneTHas. M3omepus. Buasl wu3oMmepuu: CTpYKTypHas,
POCTPAHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKYIax OpPraHMYeCKHX COeIWHEHHN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHHON
rpynne. I'omonorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKJIATypa OPraHUYeCKUX
coequnenuii (IUPAC) u TpuBnanbHble Ha3BaHHUS OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctn  ©  KkjnaccuuKanus — OpraHM4eckux  peakuumi.  OKHCIUTENTbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX INPEBPALCHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJaBieHUe, OOyIJIMBaHHE U  TOpPEHHE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKHX BELIECTB.

Yraesoaopoasl.

Ankanbl. ['oMonorudeckuii psii ajakaHoB, oOmiast ¢popMmysia, HOMEHKJIATypa U U30MEpHs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, SP -THOpuAM3alus aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUeCcKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs, N30MEPU3ALUH, JETUIPUPOBAHUS,
IUKIU3aluy, THpOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZivKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
[IUKJIOT€KCaH ) UKIoaIKaHOB. COcOOBI MOMYYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxkensl. 'omonorndeckuil psj aiakeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKEHOB, sz-m6pmu/13auml aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuyeckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOMICTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIIECHHUA B O-
MIOJIOKEHUE TpU JBOWHON CBS3M, NOJMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS M IPUMEHEHHE AIKEHOB.

Anxanuensl.  Knaccupukanumss — ankagueHoB — (CONpPSDKEHHBIE,  M3OJUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH DIEKTPOHHOTO CTPOCHHUS W XMUMHYECKHX CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-nmpucoenunenue. [lomumepuszanusi CONpsKEHHBIX TUECHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaJHeHOB.

Ankunbl. ['oMoornueckuil psi aakuHOB, oOmas GopMyia, HOMEHKIATypa W U30MEpHsI.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHMHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrimepoma. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOWCTBA: PEAKIIUU



IPUCOEANHEHNS, AUMEPU3allui U TPUMEpHU3alluu, OKUCIEHHs. KUCIoTHRIE CBOICTBA aJIKUHOB,
UMEIOIIUX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBeHHBIE peakiMM Ha TPOHHYIO CBs3b. CrOCOOBI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarnueckue yriaeBoaopo/sl (apeHsl). 'oMomorndeckuil psit apeHoB, ooias popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJIbI OeH30Ia.
dusnueckue cBoilcTBa apeHOB. XMMHYECKHE CBOMCTBA OEH30/1a M €ro rOMOJIOTOB: PEAKIUU
3aMelIeHus B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEAKUUU IMPHCOSIUHEHHUS,
OKHCIIeHHEe TroMoJoroB OeH3ona. Ilpeacrasinenue 06 opueHTHpYIOLIEM JEHCTBUN 3aMecTuTeNei
B OEH30JILHOM KOJIbIIE HA NMPUMEPE AJIKWIBHBIX PaJUKaJIOB, KapOOKCUIBHOH, TMIPOKCHUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposna.  CrHocoObl  HOJydyeHUS U [PUMEHEHHE  apOMaTHYECKHUX
YTJIEBOAOPOIOB.

[Mpuponnsrii ra3. [lomyraeie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIH
yrojib U HPOAYKTHl ero mnepepadotku. CrocoObl nepepaboTKu He(pTH: MEeperoHKa, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
IPUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY.

['enernyeckas cBsi3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTeHIIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
raJIOTeHNPOU3BOJHbIE  BOJHOIO UM  CIHUPTOBOrO pacTtBopa Iénoud. Bsaumoneictue
JUTaJIOTEHAJIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAMHEHMSIX.
Vcnonb30BaHue raJoOreHIpOM3BOJHBIX YIJIEBOAOPOAOB B OBbITY, TEXHMKE W IIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
¢u3nyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEaKIMi
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapyXEHHME yriiepoJa U BOJOPOJAa B OPraHMYECKUX BEIIECTBaX,
MOJIyYE€HUE ATHJIEHA U H3Y4YEHHE €ro CBOMCTB, O3HaKomjieHHEe c Koiuekuuamu «HedTte» u
«Yromp», ¢ o0Opa3uamMu IjjacTMacc, KaydyyKoB M PE3HHbBI, MOJICIMPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranndeckue CoeIMHEHNUs.

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHEe MOJeKysl (Ha HpUMepe MeTaHoja u
sTanona). ['omonoruueckuii ps, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUS.
duznyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3U MEXKAY
MOJIEKyJaMH CHHPTOB. XHMMHUYECKHE CBONCTBA: pEAaKIMM 3aMElIeHMs, JAeTHIpaTaliH,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHMYeCKUMHU KucioTamu. KauecTBeHHast
peakinus Ha OJAHOATOMHbIE CIUPTHI. J[eHCTBHE 3TaHOJAa M METaHOoJa Ha OpPraHU3M YeJOBeKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HOMeHKIaTypa 1 n3omepusi. OcCOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOMCTB.

MHOroaToMHbI€ CHUPTHI — 3TWJICHTIUKONb W IIHLEpuH. DPHU3HUECKHe UM XMMUYECKHE
CBOICTBa: peakluu 3aMEIIeHUs, B3aUMOJAEHCTBUE C OPraHWYECKUMU M HEOpPraHMYeCKUMU
KHCJIOTaMHU, KadyeCTBEHHasl peaklusi Ha MHOroaTOMHbIe cupThl. IIpencraBnenue o mexaHuzme
peakuuii HykieoduibHOTO 3aMenieHus. [lefictBue Ha opraHu3m venoBeka. CrocoObl MoydeHus
U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYINILI U OEH30JIBHOTO A/1pa.
O®usnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHYECKHX CBOMCTB ¢eHona. KayecTBeHHBIC
peakuuu Ha ¢eHon. ToxcnuHOCTh ¢eHona. CrnocoObl MOTydyeHUS W TNPUMEHEHHE (eHoIa.
®enonopManbaeTUAHAS CMOJIA.



KapOoHuIbHBIE COEIMHEHHMS] — QIbJCTUABI M KETOHBl. JJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpymmbl. ['oMooruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3MYEeCKue CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQIbJIETUJOB W KETOHOB: peakuuu npucoeauHeHus. OKHCIEeHUuE albIerujaoB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyueHHs W NPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeelibHbIe KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusnueckue CBOMCTBA OJHOOCHOBHBIX
NpeJenbHBIX KAapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi 3TepuUKaAlUU, PEaKIUH C
Y4acTHEM YIJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KucaoThl. [loHsiTHe
0 TIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX
KHUCITIOT, THAPOKCUKApOOHOBBIX KucCHOT. IlpencraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAS, OJCHHOBAS, JUHO.E8As, JUHONEH08ds KHCIOTHL. CrocoOsl
MOJIyYEHUs U PUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upbl. ['omooruueckuii psn, obmas Gopmyna, ©3oMepus ¥ HOMCHKJIATYpA.
®u3nuecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJIOYHON Cpejie.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XUPOB: THIPOIHU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIUX OCTATKU HETIPEAETbHBIX YKUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbUT4 KaK COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBUE.

OO6mass xapakTtepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
nojucaxapuabl). MoHocaxapuIbl: TIOKO3a, (PyKTO3a, Tanakrosa, pubo3a, I1e30KCupudo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B mnpupone. dorocuHTe3. XMMHYECKHME CBOWCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX W  aNbJETUJHOW TIpYyNN, CIOMPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUEe B JKU3HENEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBiauBaroniue U
HEBOCCTaHaBIUBaloUMe aucaxapuiel. ['maponus nucaxapuaoB. Haxoxnaenuwe B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitoio3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U Leuioyio3pl. Pdui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XVWMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAsl PEaKUus ¢ MOJOM. XHMHUYECKHE
CBOICTBa IIEJITIOI03bI: THAPOIIN3, TOTydeHHE 3PUPOB 11eUTI0103bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN MIENK).

OKCrepuMEHTaIbHbIE METOJbl M3YyYEHUS BELIECTB W HUX IMPEBPALICHUIl: pacTBOPUMOCTh
pa3IMYHBIX CIHMPTOB B BOJAE, B3aMMOJAEHCTBHUE JTAHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
cupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTA
JUXPOMATOM Kajiusi (BO3MOXHO HCIIOJIB30BaHUE BHICEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKIIUU Ha
anbaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxkcunom meau(ll)), peakus rounepruna
¢ ruapokcunom meau(ll), XxumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/IeiicTBHE
pacTBopa ToKo3bl ¢ TuapokcuaoMm meau(ll), B3ammonmelicTBue Kpaxmana ¢ MOJIOM, PEIICHHE
HKCIEPUMEHTANBHBIX 3aj1au 1o TeMaM «CrupThl U GpeHoubl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3huphI».

A3oTcoaepxkaniye OpraHudecKne CoeINHEeHusl.

AMUHBI — OpraHuMYeckue TMpou3BOAHbIe amMuaka. Kiaccudukanuss amMHHOB:
annpaTHUecKue U apoMaTUYeCKHe; MepBUYHbIC, BTOPUYHbIC U TpeTHuHble. CTPOCHUE MOJIEKYI,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XWMHUYECKOE CBOMCTBA
ann(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUUHBIX
aMHUHOB C a30TUCTON KUCI0TON. COMM aIKUIaMMOHUS.

AHUIMH — IpeICTaBUTENIb AMUHOB apoMatndeckoro psiaa. CtpoeHue aHwinHa. B3aumHoe
BJIMSTHUE TPYII aTOMOB B MoJieKyie aHuianHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA.



KavectBennsle peakuun Ha aHWinH. CrocoObl MOJydeHHs W MPUMEHEHHE amu(aTUYecKUX
amuHOB. [lonydyeHue aHuIMHA U3 HUTPOOEH30J1A.

Amunokucinotel. Homenknatypa u  u3zomepusi. OtnenbHble NPEICTaBUTENNA  O-
AMUHOKMCIIOT: TJIMUWH, aJlaHuH. PU3ndecKkne CBOMCTBA aMUHOKMCIIOT. XMMHYECKUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTraHMYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
o0Opa3oBaHHe NENTUAHON CBsA3H. buonornyeckoe 3HaueHre aMHUHOKHUCIOT. CHHTE3 U TUIPOIIU3
HENTUI0B.

benku kak npupoansle nonumepsl. llepBuunasi, BTOpUYHas M TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THIPOJIN3, ACHATypalus, Ka4eCTBEHHBIC PEaKIUH Ha
OenKH.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pacTBOPEHHE
0enKkoB B BoOJie, JeHATypalus OEIKOB MPH HarpeBaHUM, I[BETHbIC PEaKIMU Ha OENIKH, pelIeHHe
HKCIEPUMEHTAIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHne OPraHMYECKUX COCIUHEHUI.

BbicokomoiieKy IsipHbIE COeIUHEHHUS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUW: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEIHsAs MOJIeKyaspHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — IIOJIMMEPU3ALIUS U MIOJTUKOHACHCALUS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, IIOJIMIIPOIIUJIEH,
MOJIMBUHUJIXJIOPU/I, MOJIMCTUPOII, MOJIMMETHIIMETAKpUIIaT, MOJIMKapOOHATHI,
noJudTUIIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThKa.

DOnacToMepbl: HATypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypaibHbIE (XJIOMOK, LIEPCTh, IIENK), MCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TediaoH, KeBiap, AIEKTPONPOBOJIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3laMu TNPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, peELIEeHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «Pacno3HaBaHuE MIIACTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxxnenue MosiekynsipHOH (hopMysibl OpraHUYECKOr0 COETUHEHHS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXIEHHE MOJEKYJISIPHOW (OpPMYIbl OPraHUYECKOTO
coeuHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJHUYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlUU WU/WIN UCXOJHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB HJIM CIIOCOOOB MOJYYECHHMS,
oTpezieNieHUe JI0JIM BBIXOa MPOJIyKTa peakliy OT TEOPETUUYECKH BO3MOMXKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXINpeaMETHBIX CBS3€M NPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJIMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOue ecTeCcTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHE, HAy4HBIH (PakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccuukanus, HaOJIIOJeHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®dusuka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa, IHEPreTUUYECKHIl
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI,
€MHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.

buonorus: xierka, opraHu3M, dKocuctema, omochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETEPOTPO(HBIA THUIT TUTaHUA, OpoxeHUEe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTJIEBOBI, XKUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.



['eorpadus: mone3Hble HCKONMaeMble, TOIUIUBO.
TexHonoOrKs: NuIIEeBbIE MPOLYKTHI, OCHOBBI PAllMOHATIBHOIO IUTAHUS, MOIOIUE CPEICTBA,
MaTepHallbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBBI XUMHUH.

Atom. CoctaB aTOMHBIX siiep. XuMudeckuil aneMenT. M3oronsl. CTpoeHHE 3JE€KTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTUYECKHE YPOBHU U TNOAYPOBHH. ATOMHBIE
opourtanu. Kiaccubukarmss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anmemenTsl). Pactpenencuue
JJIEKTPOHOB II0 AaTOMHBIM OpOUTANAM. OJEKTPOHHBbIE KOH(QUIypalM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(Urypauuyu HOHOB. DIEKTPOOTPULIATETBHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema Xxumudeckux saemeHtoB [I.U.
MenneneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M [lepuonmyeckod CHUCTEMBI XMMHYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMMH IPOCTHIX M CIOXKHBIX BELIECTB IO TpynnaMm M
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMuyeckas CBsI3b. Buabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAS, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U: OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN. DHeprus
U JMHA cBA3U. [loysspHOCTD, HAaNlpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU CBA3U. KpaTHble
cBs3u. BogopoaHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP W BaJCHTHBIE BO3MOYKHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOEHUEM (Ha NpPUMEpPE COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBieHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB KOMIUIEKCHOTO — HMOHa:
KOMILJIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAUeHUE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MOJEKYJISPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. THIBI KPUCTAIIIMYECKHUX
pemEToK (CTPYKTYp) U CBOIMCTBA BEILIECTB.

[TonsiTue 0 nucnepcHbIX cucreMax. Mctunnble pacTBopsl. [IpeacraBienne o KOIOMAHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpPAllMUd DPACTBOPOB: MaccoBas [0Jis BEILECTBAa B
pacTBope, MoJIsIpHas ~ KOHLEHTpauus. HacbllleHHblE 1 HEHACBHIIIEHHBIE  PAacTBOPBI,
pacTBopuMOcCTh. Kpucramnornaparst.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHUYECKHUX BELIeCTB. TpuBHAIbHBIE HA3BaHUS
OTJIENIbHBIX NPEJICTABUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccugukaius XuMH4ecKuX peakivii B HEOPraHMUECKOM U OpraHu4ecKoil XUuMHUH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHHs] M MPEBPAIICHUS YHEPrUU INPU XUMHUYECKHX
peakuusax. Temnosble 3(h(HeKTbl XUMHUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopocTh XUMHUYECKOM peakIinu, €€ 3aBUCUMOCTh OT pa3iIMuHbIX (akTopoB. ['oMoreHHbIE
Y TeTepOreHHble peakny. Katanus u kaTanan3aropsl.

O6parumbie W HeoOpaTUMBbIE peakiuu. XHUMHYEeCKoe paBHoBecwe. KoHcTaHTa
XUMHUYECKOTO paBHOBecHsA. DakTOphl, BIUSIOLUIME HA IOJOKEHNE XMMHUYECKOTO PAaBHOBECHS:
TEMIIEPATypa, JaBICHHE M KOHILICHTPALMM BEILECTB, y4acTBYIOIIMX B peakuuu. [Ipunmun Jle
[Tarense.

Onexrtponutnueckass gucconuanus. CuipHble M cnadble  3eKTposinThl.  CTeneHb
muccouuanuu. Cpena BOJHBIX pacTBOPOB: KMCIIOTHasl, HEUTpaibHas, LIeNo4Has. BomopoaHsiii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun nonHoro oOMeHa.



OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iporecchl OKHCIEHUS M BOCCTaHOBJICHHs. BakHelline OKUCIUTENH U
BOCCTAaHOBUTENIM. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOJIN3 PaCTBOPOB M PACIIJIAaBOB BEIIECTB.

DOKCrHepUMEHTAIbHBIE METOJIbI M3YyYeHHUs BEIIEeCTB M UX MPEBpAIICHU: pa3lioKeHHE
IEPOKCHJA BOJOpPOJAa B IPUCYTCTBUU KaTaU3aToOpa, MOJENIM KPUCTAIIIMYECKUX PpEHIETOK,
MPOBEJCHUE peakuuii HOHHOrO OOMEHa, OIpeleleHue Cpeabl pPacTBOPOB C MOMOIIBIO
MH/INKAaTOPOB, M3YYEHHUE BIMSHUS PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakuuu U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xumus.

[Tonoxenune HemeramwioB B Ilepmoanueckoil cucreme xumuyeckux isyemeHtos [I..
MenneneeBa M OCOOCHHOCTH CTPOCHHMS WX aroMoB. Duinyeckwe CBOICTBa HEMETaJUIOB.
AJoTponusi HeMeTauIoB (Ha IpUMeEpe KUCIopoia, cepbl, hochopa u yriiepoaa).

Bopopona. Ilonydyenue, ¢pusnueckne ¥ XMMHYECKHE CBOMCTBA: PEAKIIMH C METAUIAMH U
HEMeTalllIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ uapuabl. TOMIMBHEIE 3JIEMEHTHI.

['anorensl. HaxoxneHne B mpupoje, CrocoObl MOMy4eHUs, (GU3NIECKhe M XUMHYECKUE
cBoiictBa. ['ajmoreHoBozoponbl. BaxkHeilmue KuUCIOpPOJCOAEpKAIINEe COCIUHEHUS TajlOreHOB.
JlaGopaTopHbIe U MPOMBIIICHHBIE CIIOCOOBI MOIYYEHHUs TaloreHoB. [I[puMeHeHne rajloreHoB U
UX COCIUHEHUH.

Kucnopon, o3o0H. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOA.
Ousnyeckue U XUMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga M o030HA. OKCHABI U
HEPOKCU/IBI.

Cepa. HaxoxxneHue B MpUpOJE, CIOCOOBI MONYy4YeHUS, (U3MUECKHE U XHUMHUYECKHE
cBoiictBa. CepoBogopon, cyabdunasl. Oxeun cepbi(1V), okeun cepsi(VI). CepHucras u cepHas
KACIOTBl U uX coidu. OcoOEHHOCTH CBOWCTB CepHOM KuCIOTHL. Ilpumenenue cepsl u eé
COCTUHEHUH.

Azor. HaxoxnaeHue B mpupojae, CrnocoObl MOMy4eHHUs, (puU3MuecKkue M XHUMHUYECKHe
cBoiictBa. AMMHak, HUTpuAbL. OKcuabl a3ora. A30THCTas M a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KucinoTsl. [IpuMeHeHMe a30Ta W €ro coeluHeHHH. A30THBIE
ya00peHusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MOIY4YEeHHUs, (PU3UUYECKHE M XUMHUUECKUE
cBoiictBa. Dochuasr u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJu.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUs.

VYrnepon, HaxoXAeHHUE B TMpupoje. AJUIOTponHble Moaudukanuu. DPuznueckue u
XMMHUYECKUE CBOMCTBA TPOCTBHIX BEHIECTB, 0Opa3oBaHHBIX yrieponoM. Oxcun yriepona(ll),
okcua yriaepona(lV), yrompHas kucinota u €€ coiu. AKTUBMPOBAHHBIM Yroib, aacopOLus.
Oynnepensl, rpadeH, yriaepogHble HaHOTpYOku. IIpuMeHeHMe MpPOCTBIX  BELIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €70 COSAMHEHHH.

Kpemuuii. Haxoxxnenue B mpupoje, crocoObl MOJTydeHus, (pu3ndeckue U XUMHUYECKUe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHHUSI U ero
coequHeHuil. CTEKIO0, €ro MOJIy4eHNE, BUABI CTEKIIA.

[Tooxxenne meramwioB B [leproanyeckoit cucreMe XUMHUYECKHUX AIeMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000J104eK aTOMOB MeTajuioB. O0mmue gu3nueckue cBOMCTBAa METAILIOB.
[TpumeHeHre MeTallIoB B OBITY U TexHHKe. CIIaBbl METAJLIOB.

DNEeKTPOXUMHUECKUI psii  HampspkeHud MertayioB. OOmmue crnocoObl  MONTydeHUs
METAJIJIOB: TUAPOMETAIUTYPTHUs, TUPOMETAIUTYPrus, eKTpomeTamutyprusi. [lonarue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

OO6mas xapaktepuctuka metawioB |A-rpynmsr [lepuoandeckoil cUCTEMBl XUMHUYECKHX
sneMeHToB. Hatpuii u kanuii: nmonydenue, pu3MUecKue U XMMUYECKHE CBOMCTBA, MPHUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTUHEHUI.



Obmas xapakrepuctuka metamuioB |IA-rpynnsl [lepuonnueckoil cucTeMbl XMMUYECKUX
9JeMEeHTOB. Maruuii M KaiblMil: ToJdydyeHue, (QU3WYeCKue U XUMHYECKHE CBOMCTBA,
NPUMEHEHHE TMPOCTHIX BEIIECTB U UX coeAnHEHHUH. JKECTKOCTD BO/IBI U CIIOCOOBI €€ YCTpaHEeHHUS.

AmoMuHUI: monydyeHue, GU3NYECKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro CoeAMHEHUil. AMQOTEpHbIE CBOICTBa OKCHIA M THUAPOKCHIA ATIOMHUHHA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmass xapakTepucTuka MeTauloB NoOouHbIX mnoarpynn (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHur. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarbl, X OKHUCIUTEIHHBIC CBOWCTBA.
ITony4yeHnue U npuMEeHEHUE Xpoma.

®usznueckue MW XHMMHYECKHE CBOMCTBA MapraHila M €ro COeIMHEeHHH. Baxueinmme
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranuna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®uznyeckue U XUMUYECKUE CBOMCTBA JKene3a U ero coequHeHui. OKCHUbl, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(lll). [lonyuenue u npumMeHeHHe kKene3a U ero CIUIaBOB.

Pu3nyecKnue U XMMUYECKUE CBOMCTBA MeIU U €€ coeuHeHui. [lonyyenne n npumeHenmne
MeIU U €€ COCTMHEHUM.

[{uak: mony4yeHue, GU3NIECKUE U XUMUICCKUE CBOMCTBA. AM(OTEpHBIC CBOWCTBA OKCH/IA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero coeAMHEHU M.

OKCHEpUMEHTAJIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M MX IPEBpAlllEHUu: H3y4YeHUE
0o0pa310B HEMETalJIOB, TopeHue cepwl, Qochopa, xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIEKIIMH «MeTayuibl ¥ CIUIaBbl», B3aMMOJECHCTBUE IIEIOYHBIX M IIEJI0YHO3EMENbHBIX
METAIIJIOB ¢ BOJAON (BO3MOXHO HCIOJIb30BaHHE BUACOMATEpUAIOB), B3aUMOJACUCTBUE IIUHKA U
JKeJle3a C pacCTBOPaMHU KHUCIIOT U I1IeJI0Yell, KaUeCTBEHHbIE peaKIIMU Ha HEOPraHMUeCKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTMOHBI METAJJIOB, B3aMMOJICHCTBUE THAPOKCHUIOB AFOMUHUS U LIMHKA C
pacTBOpaMu KUCJIOT W HLIeJoueH, pelieHre dKCIepUMEHTANbHbBIX 3a/1ad 1o TeMaM «['aoreHb»,
«Cepa u e€ coeAMHEHUs», «A30T 1 Pochop U UX COeAMHEHUD», «MeTauTbl TTIaBHBIX MOATPYIII,
«MeTtaibl MOOOYHBIX MOATPYII.

XuMHS U )KU3Hb.

Ponb xumun B obecrnieueHUN yCTOWYMBOTO pa3BUTHS yesioBeuecTBa. [loHATHE O HayuyHBIX
METO/AAaX TMO3HAHMS M METOJOJIOTMM HAay4yHOro wuccienoBaHus. HayuyHble mnpuHLIMIBI
OpraHM3ali XUMUYECKOro MPOU3BOACTBA. [IpoMbIIITIEeHHBIE CLIOCOOBI MOMYUYEHUsI BayKHEHIINX
BelIecTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KHUCIOTHI, MeTaHoMa). [IpoMbIneHHbIe
CIOCOOBbI MOJTYYEHHs] METANIOB U CIUIaBOB. XMUMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nocneacTBus. Poib xuMuu B o6ecriedeHu SHepreTHYeckoil 0e30macHOCTH.

XuMHusg U 370poBbe 4YesloBeka. JlekapcTBeHHbIe cpencTBa. [lpaBuia MCHOIB30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XuMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBBIE J0OAaBKU. Poslb XuMuu B 0OeCTICYCHUHN
MUILEBOH Oe30MacHOCTH.

Kocmernueckue u mapgromepHsie cpeacta. beitoBas xumud. IlpaBuna Ge3zomacHoro
WCIIOJIb30BaHUs IIPETapaToB OBITOBOM XMMHH B MIOBCEIHEBHOMN KH3HU.

XuMHS B CTPOUTETTHCTBE: BAXKHEHUININE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

XuMHUs B CENbCKOM X03siiicTBe. OpraHuyecKrue 1 MUHEPAIbHbBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. Marepuaibl
JU1s1 35ieKTpoHukH. HanotexHonoruu.

PacuérHrle 3agayn.

Pacuérel: Macchl BemecTBa WM 00BEMa Ta30B M0 M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIIECTBA) IMPOJYKTOB DPEAaKLUH, €CIM OHO W3 BEUIECTB HMMEET INPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTAa PEaKklUu, €ClU OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C



OIPENENEHHOM MAacCOBOM JOJIEH PACTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM MU MOJISIPHOH
KOHLIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIM BBIXOAA IPOAYKTa PEaKUUU OT TEOPETHUYECKU
BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAy4YHbIX HMOHATHI,
TaK U MOHATUM, IPUHATHIX B OTACIIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1e ecTeCTBEHHO-HAy4YHblE INOHATHUS: SIBJIEHUE, HAy4HbIH (DakT, rumoresa, Teopus,
3aKOH, AaHaJIM3, CHHTE3, KJIacCU(UKAIUsA, I[EePUOJUYHOCTb, HAOMIOJCHNUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJIE]Ib, MOACINPOBAHNUE.

®dusuka: marepus, MUKPOMHUDP, MAaKpOMHp, aTOM, D3JIEKTPOH, IPOTOH, HEHUTPOH, HOH,
U30TOIBbl, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKU YpOBEHb, BEILIECTBO, TENO, O0BEM,
arperaTHOe COCTOSIHUE BEILECTBA, WJCAIbHBIA ra3, (U3NYECKUE BEIUYMHBI, EIUHUIIBI
MU3MEPEHUS, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: xieTka, oOpraHum3M, OJKocucTeMa, Ouocdepa, Merabosn3M, MakKpo- U
MHUKpPORJIEMEHTBI, OEJKU, >KUPbI, YIJIEBOAbI, HYKJIEUHOBBIE KHCIOTHI, ()EPMEHTHI, FOPMOHBHI,
KPYTOBOPOT BEIIECTB U ITIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOPHbIE TOPOJIbl, TTOJE3HbIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoJorus: XUMHUYECKasi IPOMBIIUICHHOCTb, METAJLUIYprusi, CTPOUTEIbHbBIE MAaTEPUAIIbI,
CEJIbCKOXO3SMCTBEHHOE IPOMU3BOJCTBO, IMHINEBAs I[POMBILIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKUX IIpenaparos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€PUAJIOB, 3JIEKTPOHHAS IIPOMBILIUIEHHOCTb, HAHOTEXHOJIOTUH.
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INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YIJIYBJIEHHOM YPOBHE CPE/JHEI'O OBIIIEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBeTCTBMM C CHCTEMHO-IEATEILHOCTHBIM TOJXOJOM B CTPYKTYpE JHYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooOmero oobpazoBaHUs
BBIJICJICHBI CJICIYIONINE COCTABJISAIONINE: OCO3HAHUE O0YYAIONMMUCS POCCUHUCKON T'paXKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPEACICHUIO;
HaJM4Yhe MOTHBAllMM K  OOYYCHHIO; TOTOBHOCTH W  CIIOCOOHOCTH  OOYyYaroOIIUXCs
PYKOBOJICTBOBATBCS TPUHSATHIMA B OOIIECTBE MpPaBHJIAMH W HOPMAMH TIOBEJCHUS; HATUYHC
MIPaBOCO3HAHUS, PKOJOTHYECKON KYJIBTYPBI; CIIOCOOHOCTh CTaBHUTh IIEJIM U CTPOUTH KU3HCHHBIC
IIJIAHBL.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HhopMHUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON W TIPAKTHUYECKOUN JNEATEIHOCTH 00YUaAIONMUXCS B MPOIIECCe pean3aun
00pa3zoBaTeNbHON ACATEIHHOCTH.

JIM9HOCTHBIC PE3yNIbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT cHOopMHUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTUYECKOM JeSTENIbHOCTH 00yUaloUXcs B MPOIlecce peann3aun
00pa30BaTeNLHON IEATEITBHOCTH, B TOM YHCIIC B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HAHUS 00YYarOIIMMHICS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00SI3aHHOCTEH, YBOKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MPEJICTABICHUST O COITMAIBHBIX HOPMax M TPaBHJIaX MEXIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JCSITETLHOCTH TIPU CO3JIaHUU YICOHBIX IMPOCKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI IPYTHX
MIPU aHAJIHM3€E Pa3INYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NATPUOTHYECKOTO BOCITUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMI0 OTEYECTBEHHOU
XVMUH,

YBa)XEHUSI K TPOLIECCY TBOPYECTBA B OOJACTU TEOPUM U MPAKTUYECKOTO MPUIOKECHUS
XUMHUH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3yIbTAaT JJIUTCIbHBIX HAOIIOACHHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSTHHOTO TPYAA YYEHBIX U TPAKTHKOB;

WHTEpeca M TI03HABATEIbHBIX MOTHBOB B TIOJIYUCHHHW | TIOCICAYIOIIEM aHaUu3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYAaIldH, CBS3aHHBIE C XWMHUYCCKUMHU SBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJACHHE W TOCTYINKH CBOMX TOBAapHUINEH C MO3HUIUN
HPABCTBEHHBIX M MTPABOBBIX HOPM U C YIETOM OCO3HAHUS TIOCIICICTBHIA MTOCTYITKOB,;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHUMaHUs IIEHHOCTEH 370pOBOTO W 0€301acHOTO 00pas3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBmiI 0€30macHOTO OOpaIieHusi C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

MOHUMAHUS IICHHOCTH TPaBWJ HWHIUBHUIYAIBPHOTO | KOJUJIEKTHBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;



OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJKOToJIs,
HapKOTHKOB, KypeHHUsI);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKOW JESTEIbHOCTH,
OOLIECTBEHHO II0JIE3HOM, TBOPUECKOM U IPYTUX BUAAX AESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUM IPAKTUYECKUX 3a1a4 COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4YEHHIO Mpo(deccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAaHUN 110 XUMMUH;

YBa)XCHHUs K TPYLY, JTIOASAM TPyJla U pe3ysbTaTaM TPYAOBOM NeATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBUIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymei npodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 001IeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 1[€1€CO00pa3HOro OTHOLIEHUS K MPUPO/E KaK UCTOYHHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAaHHUA TJ100aJIbHOTO XapaKkTepa SKOJIOTMUECKUX MpoOJieM, BIMSHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMUHM I PELIEHUS] BOIIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BaHNUS;

AKTMBHOTO HENIPHUATHS JEHUCTBHM, NMPUHOCSIIIMX BPEI OKPYKAIOIIEW NMPUPOLHOM cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpHUSTHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEeANPUHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JIEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIbHOMN MPaKTHKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

MHUPOBO33pPEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHpE KaK O €JUHCTBE INPHUPOJbI M YEIOBEKa, B NO3HAHWH IPUPOJHBIX 3aKOHOMEPHOCTEH WU
peLeHnH pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHM JJIs COBPEMEHHOM IUBMWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepHabHOU
KYJIbTYpBI, B pEHIEHUH ITI00ATbHBIX TPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHUHM MEIMIIMHBL,
o0ecreyeHn! yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: ITOHUMAHHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIBb30BAaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIUMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LICJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITETILHO UCIIOIb30BATh XUMUYECKHUE 3HAHUS ISl PELICHUs TPoOIeM
B PEAJIBHBIX )KMU3HCHHBIX CUTYALHAX;

MHTEpeca K ITO3HAHUIO, UCCIIEN0BATENIbCKOMN AESATEIIBHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY IIOJlyYEHMIO HOBBIX 3HAaHMH 10 XMMHUU B COOTBETCTBUHM C JKU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IM4HbIX cpepax npodeccHoHaTbHON
NeSITETTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHEro
o01rero oOpa3oBaHus BKIIOYAIOT:

3HaUMMBIC JJIs1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXTpeaMeTHbIE) O0IeHAyYHbIE TIOHSITHS, OTPAXKAIOITUE IIEJIOCTHOCTh HAYYHON KapTHHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepwus, BEIIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHBIH (DaKT, MPHUHIIUI, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpCaIbHbIC yueOHbIe JIeHCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
peryisTuBHbBIC), oOecreunBarone (GopMupoBaHue (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMATIbHOM KOMITETEHITMH 00YYarOIINXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIOJB30BaTh  OCBOCHHBIC  MEXKIAUCIUIUTMHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHbIC ACHCTBHS B IO3HABATEIHHOU U
COLIMAIbHON ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaKalOT OBJAJACHHE YHUBEPCAIBHBIMH y4eOHBIMU
MO03HABATEIIEHBIMU, KOMMYHHUKATUBHBIMH U PETYJIITUBHBIMH JICHCTBUSMHU.

Ilo3naBaTenbHbIE YHUBeEPCcAJIbHbIE YUeOHbIEe 1elCTBUS

1) 6a3oBble JIOTHYecKHe TeCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3MpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIEeTIATh 1NN JEeATeTbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX JIOCTHKECHHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMH;

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHI M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBCTCTBYIOIINEC MOHATHUA IJIA 00BsCHEHNS OTACIIBbHBIX q)aKTOB n HBJ’ICHI/II\/JI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU IS KIACCU(PUKAIIMY BEIIECTB M XUMUYECKHUX PEAKIIHIA;

YCTaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKICHHUS (MHIYKTHUBHBIC, JCAyKTHUBHBIC, IO aHAJOTHH),
BBIABJIAATH 3aKOHOMEPHOCTH U IMPOTHBOPEUYHA B paCCMaTpUBACMBIX ABJICHUAX, q)OpMy.]'H/IpOBaTB
BBIBO/IbI U 3aKJIIOUYEHUS;

IIPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKHUE (3H3KOBLI€)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHMHUYECKOW PEAKIUU — TPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX U MPAKTUUECKUX 3a]a4, NPUMEHITh Ha3BAaHHbIE MOJEJbHbIE MPEACTaBICHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB U XUMHUYCCKUX peaKquI.

2) 6a30BbIe HccCeI0BaTEIbCKHE 1eCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEaKIUit;

(I)OpMyJII/IpOBaTB oeJanm W 3aaadyd  HUCCICAOBaHHUsA, HMCIIOJAb30BaTh IIOCTAaBJICHHBIC U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IpOBaHI/IH THIIOTE3BI IO MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KI[GHPIﬁ;

BJIa/IETh HAaBBIKAMU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHHS YUECHHUUECKHX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOAaTh 32 XOJOM IPOIIECCa, CaMOCTOSITEIEHO
MPOrHO3UPOBATh €ro pe3ynbTaT, (popMmynaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKON HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIIEeHUs
NPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHMSL.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAaLUU (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTH;

dopMynHupoBaTh 3ampoChl M MPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOope
uHpopMaLnu, He0OOXOAUMOM Ul BBIIOJIHEHHsI yU€OHBIX 3a7au OIPeeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCTIOIB30BaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TpPU paboTe € XUMHUYECKOH
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3NYecKue M MaTeMaTHYecKue) 3HAKU WU
CHUMBOJIBI, (popMyIiel, aO0peBUaTYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAJHOCTH.

KoMMyHUKaTHBHBbIe YHHBepcalbHble Y4eOHbIe el cCTBHA:

3a1aBaTb BOIPOCHI IO CYHICCTBY O6CY)I(,Z[aeMOI>'I TEMBI B XO0A€ AHajiora W/MITH JAUCKYCCHHU,
BBICKA3bIBaThb HICH, (1)OpMy.]'II/Ip0BaTI) CBOM TIPCAJIOKCHUA OTHOCHUTCIBHO BBIIIOJTHCHHA
HpeﬂHOX(eHHOﬁ 3aJa4du,

BBICTYNIaTh C IPE3EHTALMENl PE3yabTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMpPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHMIO CBOWCTB HM3y4aeMbIX BELIECTB,
peanu3anu y4eOHOro MpoeKTa, U (OpMYIMPOBaTH BBIBOJBI MO pe3yjbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMU.
PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS:

CaMOCTOSITENIBHO IUIAHUPOBAThb M OCYILECTBJIATh CBOK I103HABATENIbHYIO JIE€ATENBHOCTD,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI MO XMMHUU Ha YriyOJEHHOM YpPOBHE Ha
YPOBHE CpeIHEro oOILero oO0pa3oBaHMs BKIIOYAIOT crienupuUecKkue A y4eOHOro mpeamera
«XUMUS» HaydyHble 3HAHUS, YMEHHsI M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO
3HAHUM B PA3JIMYHBIX YUYEOHBIX CUTYalUsX, a TaKXKe B PEANbHbIX JKU3HEHHBIX CUTYaIMsX,
CBSA3aHHBIX C XMMHEH. B mporpamme nmo XMMHHU NpPEAMETHBIE PE3YJbTAaThl MPEICTABIECHBI 110
roflaM U3y4eHHUsl.



10 KJIACC

[IpeameTHbIEe pe3ynbTaThl OCBOEHUS Kypca «OpraHndecKas XuMUs OTPAKaIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe W 3HAUEHUHM OPraHWYeCKOM XHMHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA B
pelieHrur MpoOIeM IKOJIOTUYECKOM, PHEPreTUYecKol M MUIIEeBOM 0€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHHH HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHHKOB JHEPIHH, B OOCCIICUCHUU
paloHaIbHOIO MPUPOJIONOIB30BaHMS, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KYIbTYpbI
YeJIOBeKa, a TaKXkKe DHKOJOrMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpelie;

BJIAJICHUE CHCTEMOM XHMHWYECKMX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJArAOIINE
HOHATHS — XMUMHYECKHI DJJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojiouka aroma, S-, p-, d-
ATOMHBIC OpOUTAIM, OCHOBHOE M BO30YKIAEHHOE COCTOSHHS aTOMa, TMOPUIU3AIUs aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJCHTHOCTb, J3JEKTPOOTPHUIATENLHOCTb, CTEIEHb OKHUCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISPHBIA O0O0BEM, YIJIEPOJIHBIA CKEJIET,
GbyHKIIMOHAIbHAS TPYIIa, pajuKal, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TMPOCTPAHCTBEHHAs (TeOMETpUYECKas, OINTHYECKas),
MU30MEpPbI, TOMOJIOTUYECKUN PsZl, TOMOJIOTH, YTIEBOAOPOABI, KHCIOPOA- M a30TCOAEpIKallue
OpTraHWYECKUE COCJAMHEHHUSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbl (mepuoanueckuir 3akoH JI. M. MenneneeBa, Teopusi CTpOeHUs
oprannyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIECTB, 3aKOH
COXpaHEHHMS W TIPEBpAIICHHs] DSHEPTUM TPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllhue B OCHOBE TMOHHUMAaHUS
OPUYMHHOCTY U CHCTEMHOCTH XUMHYECKHX SBJCHHI, TMPEACTAaBICHUS O MEXaHHU3Max
XUMHUYECKHX pEaKIuid, TEePMOJUHAMUYECCKMX ¥ KHHETUYCCKUX 3aKOHOMEPHOCTSX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB M TPYII aTOMOB B MoJeKynax (MHAYKTUBHBIN U
Me3oMepHbIi dddexTr, opueHTanTsl | U Il poxa); dakromornyeckue CBeACHHS O CBOWMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHYECKON JIeATEIHHOCTH YEJIOBEKa, OOIMMWX HAYYHBIX MPUHIUIAX XHUMHUYECKOTO
MIPOM3BOJICTBA (Ha IPUMEpE MPOU3BOACTBA METAHOMA, TEPEPaOOTKH HEPTH);

c(OpPMUPOBAHHOCTh YMCHHIA: BBISBIIATH XapaKTePHBIC MPU3HAKN TOHATHN, YCTaHABINBATh
UX B3aUMOCBSI3b, UCTIOJIH30BaTh COOTBETCTBYIOIINE MOHSATHUS IIPU OMMCAHUU COCTaBa, CTPOSHUS U
CBOICTB OPraHUYECKUX COCTUHECHUI;

c(hOpMUPOBAHHOCTh YMEHUH:

HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUISI COCTABJICHHS MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPAIEHHBIX U CKENIETHBIX ) (POPMYIT OpraHUYEeCKHX BEIIECTB;

COCTaBJIAITh ypaBHEHUS XHMHYECKHX pEaKIUid W  pacKphlBaTh WX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUl  MOCPEJICTBOM COCTaBICHUS  DIEKTPOHHOTO
OayaHca JTHX pEaKIWi, peakIuii HWOHHOTO OOMeHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

W3TOTaBIWBATh MOJIEJTM MOJIEKYJT OpPraHWYeCKHX BEMIECTB IS WLIIIOCTPAIlUd  UX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABIUBATh IPUHAUIEKHOCTh U3YYEHHBIX OPraHUYEeCKHX
BEIIECTB 10 X COCTaBY M CTPOCHHIO K ONpPEACIEHHOMY KIIACCy/TpyIIe COCTMHEHUH, 1aBaTh UM
Ha3BaHUsA 1Mo cucreMarnyeckor HomeHkiarype (IUPAC) u npuBonuTh TpuBHAIbHBIE HA3BaHUS
JUTSE  OTACTBHBIX TIPEJCTABUTENEH OpPraHWYeCKUX BEIIECTB (STWJICH, AalleTHJIEH, TOIYOl,
[JIMLEPUH, STUJICHIJINKONIb, (eHon, QopManbaerua, amneTaablIeru, aleToH, MypaBbUHas
KHCTIOTA, YKCYCHAasi KHCJIOTa, CTEAPHHOBAs, OJICMHOBAs, MaIbMUTHHOBAsS KHCIOTHI, TJIHIIHH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUII, U30MPEH, XJIOPOMPEH, CTUPOI U JIPYTHE);



c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUJ XUMHUECKOW CBA3HM B OPraHUYECKUX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHS IMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byrnepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BELECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (QU3UUECKUE U
XMMHUYECKHE CBOMCTBA THITWYHBIX MPEJCTABUTENICH Pa3IMUHBIX KJIACCOB OPTaHUYECKUX BEIECTB:
QJIKAHOB, LMKJIOAJIKAaHOB, AJIKEHOB, AJIKAJUEHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJIOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUI 1 aMUHOB, aMMUHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, TU- U IOJIMCAXapUa0B),
WIUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXKAY HHMU YPaBHEHHSIMH COOTBETCTBYIOIIUX
XMMHUYECKHX PEaKLUil ¢ UCIIO0Ib30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh yMEHHUSI TIOATBEP)KIATh HAa KOHKPETHBIX MPHMEPAaX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OPraHMYECKMX COEJAMHEHMH OT KPAaTHOCTH U THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YTIIEBOJOPOJHOTO ChIPbS
(He(Th, MPUPOAHBINA Ta3, Yroiib), CIOCOOBI €ro mepepaboTKH M MPAKTUYECKOe MPUMEHEHHE
IPOAYKTOB EpepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O EeCTECTBEHHO-HAYYHBIX MeETOJax
[O3HAHUS — HaOJIOJEHUHM, W3MEPEHHUH, MOJICIIMPOBAHUM, SKCIIEpUMEHTE (pealbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSTh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS IPUMEHSATh OCHOBHBIE  ONEpalMM  MBICIUTEIbHON
NEeSITeTbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O00OO0IIeHHe, CHCTEMAaTH3alWi0, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 7151 U3Y4YEHUsI CBOMCTB BELIECTB U XUMHUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTD YMEHUH: BBISBISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHIMHA U
NpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX IpeAMETOB s Oojiee OCO3HAHHOTO
NOHMMAaHHS CYINIHOCTH MaT€pPHaJIbHOTO €IWHCTBA MHpA, UCIOJIH30BATh CHCTEMHBIE 3HAHUS TI0
OpPraHMYeCcKOl XUMHMHU Il OOBSICHEHHS U IPOTHO3UPOBAHUS SBJICHUHN, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPO.TY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmyram u
YPaBHEHHUSIM XUMHUYECKUX PEaKIMi C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI:
pacu€Thl M0 HAXOXKICHHI0O XUMHUYECKOH (hOPMYIBl BEUIECTBA 1O M3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: TPOTHO3HPOBAThH, aHAIM3UPOBATh U OIEHUBATH C TTO3UIHN
HKOJIOTHUECKOM 0€30MacHOCTH MOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOM JEATEIbHOCTH
YEeJIOBEeKa, CBS3aHHOM C TIEpepabOTKON BENIECTB, HWCIOJIB30BATh TOJYyYEHHBIE 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOoOJIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENIFHO TUTAHUPOBATh M MPOBOJUTH XUMHUYECKUH
HKCHEPUMEHT (TIOJIyueHHE U U3yUYeHHE CBOMCTB OPraHNYEeCKUX BEIECTB, KAUEeCTBEHHbIE PEAKIIUU
YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB W KUCIOPOJCONEPKAIIUX OpPTaHWYECKHX BEIIECTB,
pelIeHre OSKCIEePUMEHTAIBHBIX 3a/Jad [0 PACMO3HABAaHMIO OPraHWYECKUX BEILIECTB) C
coOnrofieHreM TMpaBuil  0e30mMacHOro  oOpalleHusi C  BelecTBaMH U JJaOOpaTOpHBIM
o0opynoBanuem, (opMyIUpOBaTh IeJIb HMCCIECJOBAHUsSA, NMPEICTABIATh B pasiIu4yHOil (opme
pe3yibTaThl SKCIIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOJI0/1aTh TMpaBUIa IKOJOTHYECKH IE€JI€CO00Pa3HOTO TOBEACHHS B OBITY U TPYIOBOM
NESTEIbHOCTH B LEISAX COXPAHEHHUS CBOETO 370pOBbs, OKPY)KAIOLIEH NpPUPOAHON cpensl U
JOCTH)KEHUS €€ yCTOWYMBOIO Pa3BUTHS;



OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AECWCTBUS HA JKUBBIE OPraHU3MbI ONpPEIEIEHHBIX
OpraHWYECKUX BEILECTB, TOHUMAs cMbIci nokazarens [IIK;

AHAIN3UPOBATh  LEIE€COO0PA3HOCTh  NPUMEHEHMsS]  OPraHMYECKHUX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILLIEHUS PUCK-TI0Ib3a;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIISATh IICJICHATIPABICHHBIN MOMCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil HMH(popmauuu, VHTEpHET M Jpyrue), KPUTUUECKH aHATU3UPOBATH XHMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C MOCTABJIEHHON yueOHOU
3a/1a4en.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHuvecKas XUMHD»
OTPAXKAIOT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPUAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HABAEMOCTH SIBJICHUH MPHUPOJbI, O MECTE€ U 3HAYEHUM XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECIIEYCHNH YCTOWYMBOTO PAa3BHUTHUS, B PEHICHUHU MPOOJIEM IKOJOTHUECKOM,
SHEPreTUYeCKOM W TMUIIEeBOM OE30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JAHUM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECHEUEHUU  PallMOHAIBHOIO
MPUPOIONIONIL30BaHUS, B (POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpPbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO M IPHPOIHON CPEIC;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATarOIINe
HOHSTHS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIIbI, IEKTPOHHAs 000104YKa aTOMa, S-
, p-, d-aroMHBIe OpOWMTAM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMma, THOPHIM3AIUs
aTOMHBIX OpOWTaneil, HOH, MOJEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTEIEHb
OKHCIICHMsI, XMMHUYecKas CBs3b (KOBaJIeHTHas, MOHHAs, MeETaJuIn4yecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEaKLHs, PacTBOP, JIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
NIEKTPOJINTUYECKAs] ~ AMCCOLMALUS, CTENEeHb JUCCOLMALMU, BOAOPOIHBIM  II0Ka3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3(h()EKT XMMHUECKON peakluy, CKOPOCTh XMMHUYECKOMN
peakiuy, XUMHYECKOE pPaBHOBECHE; TEOPUM U 3aKOHBI (TE€OpUs DIEKTPOJIUTUYECKOU
quccouranuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHMs U MPEBpAILEHUs HEPIMM IPU XMMHYECKHUX PEaKLUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHWUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKHUX SIBJICHUI; COBPEMEHHbIE NPEJCTABICHHUS O CTPOCHHUM BEUIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX; IIPEACTaBICHHMS O MEXaHU3Max
XUMHUYECKMX peaklui, TEepMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTIX HX
IIPOTEKaHUs, O XMMHYECKOM DPABHOBECHUH, pacTBOpaXx M  JHUCIEPCHBIX  CHCTEMAXx;
(dakTosornyecKkrue CBeJeHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MNPAKTUYECKOW JEATEIbHOCTH YeJIOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIIATh XapaKTepHbIC MPU3HAKU OHATUN, YCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHUCAHUM HEOPTaHMYECKUX
BELIECTB U UX MPEBPAILEHUN;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHMKY JUIsI COCTaBIICHUS
dopMyn BemecTB M ypaBHEHHH XUMHUYECKUX pEaKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIe Ha3BaHHS OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPENENIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3M (KOBAJIEHTHAs, MOHHAS, METaJUIMYecKas,
BOJIOPOJHAs ), TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBSI3UM M TUMA KPUCTAJUIMYECKOH pEeméTKy, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3H;



c(OpPMUPOBAHHOCTh YMEHHI: KIACCU(PUIIMPOBATh: HEOPTraHWYECKHE BEIIECTBA IO HX
COCTaBY, XMMHMUYECKHE PEAKIUMU IO PA3IUYHBIM MPU3HAKAM (YUCIY U COCTAaBY pearupyroux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peakiuu, H3MEHEHHUIO CTENEHEH OKHUCICHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTallM3aTopa U JPYTrHe); CaMOCTOSITENIbHO BbIOMpAaThb OCHOBAHHS U
KPUTEPUU JJIs KIACCU(PUKALINN U3YU4aeMbIX BEIICCTB U XMMHYECKHUX PEaKIIHIA;

c(OpMHUPOBAHHOCTh YMEHHUSI pPAcKpbIBaTh CMBICH Mepuoguueckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB mepBoro—uerBéproro mnepuonoB Ilepumonuueckoir cuctemsl JI.U.
MenieneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUUYECKUE YPOBHHUY, «IHEPre€THUYECKUE TOJTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE JHEPreTHUECKHE COCTOSHHUSI
aToMay; OOBICHITh 3aKOHOMEPHOCTH HW3MCHEHHUS CBOWCTB XUMHUYECKUX JJIEMEHTOB M WX
coenuHeHUH no neprojam u rpymnmnam [lepuoanueckoit cuctemsl 1. 1. MeneneeBa, BaJeHTHbBIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUMW: XapaKTepu30BaTh (ONHUCHIBATh) OOIIME XHUMHUYECKHE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHUE T'€HETHYECKOM CBS3U
MEX1y HEOPraHUYECKUMH BEIIECTBAMU C TIOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKUX
peakiui;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuil MOCPEACTBOM COCTABJICHHS SJEKTPOHHOrO OanaHca 3TUX PEeaklMi; peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPaUIEHHBIX HOHHBIX YpaBHEHH; peaxkiuil
TUAPOJIN3a; PEeaklnil KOMIUIEKCOOOpa3oBaHUs (HAa TPUMEPE THUIAPOKCOKOMIUIEKCOB ITMHKA W
AITIOMUHMUS);

c(hOpMUPOBAHHOCTh YMEHHS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKUX
peakuMii ¢ y4€TOM HX DSHEPreTMUYECKHX XapaKTePUCTUK, XapaKTep H3MEHEHHS CKOPOCTHU
XUMHUYECKOW pEaKIMu B 3aBUCHUMOCTH OT PA3IMYHBIX (DaKTOPOB, a TAKXKE XapaKTEp CMEIICHUS
XUMHUYECKOTO PaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aeiicTuii (mpunuun Jle [llarensbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMHUYECKUE PEAKIINH, JIKAIUE B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS] CEepPHOW KHCIOTHI, aMMHakKa, OOIUMe HaydHble MPUHITUIIBI
XUMHUYECKUX TPOU3BOJCTB; I1EJIE€COO00Pa3HOCTh TPUMEHEHHsS HEOPTaHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOTO TIO3HAHUS SIBJICHUI
OpUpOAbl — HAOMIOJAEHHE, U3MEpPEHHe, MOJACIUPOBAHUE, OKCICPUMEHT (peanbHBId U
MBICJICHHBIN), HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax, YMEHHUS TPUMEHSATh 3TH 3HAHHS TMPHU
OKCIIEPUMEHTAIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHUECCKOU IEATETLHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSMU U
MPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Ui 0oJiee OCO3HAHHOTO
MOHUMaHUS MaTepUaIbHOTO €IMHCTBA MUDA;

c(hOpMUPOBAHHOCTh YMEHHSI TIPOBOJUTH PACUETHI: C UCIIOIH30BAHUEM TIOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAS KOHIICHTpAIIMs»; MAaCcChl BelecTBa Win 00bEMa raza
M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIIECTB; TEIUIOBOTO 3(eKTa peakiuu; 3HaUeHUs BOJOPOIHOTO TIOKA3aTels pPaCTBOPOB KUCIOT
W IIeIoYel ¢ M3BECTHOH CTENEHBIO JMCCOLMAIMH; Macchl (00BhEMa, KOJWYECTBA BEIIECTBA)
MPOJIYKTa PEaKklMK, €CIU OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PAcTBOpPA C ONpPeneIEHHOMN
MacCOBOHM JI0JI€ll pacTBOPEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET TPHUMECH); TOJIU
BBIX0/JIa MPOYKTA PEaKLUUHU; 00bEMHBIX OTHOIIECHHI ra3oB;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJIUTH XMUMHUYECKUN
IKCIIEPUMEHT (MIPOBEICHUE PEAKIIUii HIOHHOTO OOMEHa, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
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HEOPraHWYECKHUX BELIECTB, OIPEAEICHUE CPEbl PACTBOPOB BELIECTB C ITOMOILBI UHIAUKATOPOB,
U3Y4YECHHUE BIUSHUS pPa3IMYHBIX (DAKTOPOB HA CKOPOCTh XHMHUYECKON pEaKIMH, pelIeHue
AKCIEPUMEHTAIbHBIX 3a/1ay 1o teMaM «Mertamib» u «HemeTtamisl») ¢ coO0IeHNEM TPaBUI
Oe3omacHOro odparieHus C BellecTBaMH U J1ab0opaTOpHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
LeNb HCCJIENOBAaHUs, TMPEICTABIATh B Pa3IMYHON (opme pe3ynbTaThl dSKCIIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUM: COOIIOAATh MPaBUia MOJIH30BAHMUS XUMUYECKOWU MOCYION U
nabopaTopHbIM 000pyAOBaHKEM, OOpallleHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU
10 BBIIOJHEHUIO Ja0OpPAaTOPHBIX XHMHUYECKHX OIBITOB, HKOJOTHYECKU MEIeco00pa3zHoro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENHHOCTH B IEJIAX COXPAHEHUS CBOETO 3/10POBBS,
OKpYXKarolllel NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
ONaCHOCTh TOKCHUYECKOI'O JEHCTBUSI HAa KUBBIE OPraHU3Mbl OIpPEAECIEHHBIX HEOPraHMYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OpMUPOBAHHOCTh YMEHHIl: OCYIIECTBIIATH IIEJICHANIPABICHHBIM MOUCK XUMHUYECKOU
UHPOpPMALMK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W ydeOHO-HaydHas JHUTEparypa, CpeaAcTBa
MaccoBoi uHGpopMmanuu, WHTEepHET U Jpyrue), KPUTUUYECKH aHaJU3UPOBATh XHUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCII0JIb30BATh B COOTBETCTBUM C IOCTaBICHHON yuyeOHOMN
3aJiauen.
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KUCTOThI. CII0KHBIE —
3¢upsl. XKupsl.
33 VraeBousL 10 1 0 https://www.yaklas
s.ru/
Hroro mo pazaeny 42
Pa3nea 4. Azorcoaepikamue opraHu4ecKue coeJMHEeHH.
41 AMHHBI. AMHUHOKHCIIOTBI. 12 1 2 https://www.yaklas
benkn. s.ru/
Hroro mo pazneny 12

11
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Pasnes 5. BbicokoMoJieKy IsIpHBbIE COeIMHEHMS.

51 BbicokoMoTeKyIsIpHBIE 9 1 1 https://www.yaklas
' COCIMHEHUSI. s.ru/
Uroro no pazneny 9
OBIIEE KOJIMYECTBO 102 6 6
YACOB I10 [TPOTPAMME
11 KJIACC
KoJunyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBanue
N a31eJ10B M TeEM K II (uudposrre)
i p . nor i e Beero OHTpﬁo.]IbeIe paKTﬁnqecxne 0GpazoBaTeNBHBIE
porp PaooTnI PaooThI pecypes
Pasnen 1. TeopeTnueckue 0OCHOBBI XUMHUH.
Crpoenue aToma.
[Tepuoanueckuii 3aK0H U
1.1 [Mepuoaunyeckas cucrema 9 0 0 https://educont.ru/
XUMHYECKHX 3JIEMEHTOB
. . Menneneena.
1.2 Crpoerne BetecTsa. 11 1 0 https://educont.ru/
MHoroo6pa3ue BemecTs.
1.3 XUMHUYECKUE PEaKIIUH. 18 1 3 https://urok.1c.ru./
Wroro mo pazneny 38
Pa3nea 2. Heoprannueckasi Xumus.
21 HeMeTaimisl 30 1 3 https://www.yaklas
s.ru/
29 MeTams 24 5 2 https://www.yaklas
s.ru/
Uroro no pazneny 54
Pa3znea 3. XuMus U :KU3Hb.
MeToabI TO3HAHUS B https://www.yaklas
3.1 10 1 0
XUMUHU. XUMUS U KU3Hb. s.ru/
Hroro mo paszneny 10
OBIIEE KOJIMYECTBO 102 5

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB Jlata uzyyenust
o 1o bakTuue J1eKTpOH
0]
No 2 5 WiaHy | CKH Hble uudpoBbIE
i Tema ypoka z 3 o0pa3zoBarte
5 = & = JbHbIE
>l
o = < 5 pecypcenl
Q o = o <
m ~oa, B a
[IpaBuna TexHUKH
6e3omacHoctu. [Ipenmer u
3HAaYEHHE OPTaHUYECKOM 1 0 0 https://educont.r

XUMHH, IPEICTABICHUE O
MHOT'000pa3uu OpraHuIeCKUX
COEIUHEHUN.

DIIEKTPOHHOE CTPOCHUE aTOMa
yriepojaa (OCHOBHOE U
BO30YXIIEHHOE COCTOSTHHUS). 1 0 0
BasieHTHBIE BO3MOXKHOCTH
aToMa yriepoja.

Xumuyeckas CBs3b B
OpPraHUYECKUX COCIUHEHHUSIX.
MexaHu3MBI 00pa30BaHUS 1 0 0
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH.

Teopus crpoeHus
OpraHUYECKUX COCTMHEHUN A.
M. bytneposa.
JlaGopaTopHblii onbIT Nel.
MonennpoBaHue MOJIEKYJ
OpPraHMYECKUX BEIIECTB.

Buaer nzomepuu:
CTPYKTYypHas,
IIPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3G (DHEKTH B
MOJIEKYJIaX OPTraHUYECKUX
COEIMHEHU.
JlabopaTopHbIii onbIT Ne2.
MopenupoBaHre MOJIEKYII
YIJI€BOJIOPOAOB U
raJloreHONPON3BOAHBIX.

u/

https://educont.r
u/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

https://educont.r
u/
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[IpencraBnenue o
KJIacCU(UKALIUU U
CUCTEMaTHYEeCKas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB.

https://www.yak
lass.ru/

Knaccudukanus peakuuii B
OpraHUYeCcKOi XUMHUHU.

CeMuHapcKoe 3aHITHE MO TeMe
"TeopeTnueckre OCHOBbI
OpraHNU4eCcKO XUMHH'".

https://www.yak
lass.ru/

10

AJIKaHBI: TOMOJIOTHYECKU I
psia, obmast popmyia,
HOMEHKJIaTypa U U30Mepus,
JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
moutekynn. Kondopmepsr.
JlaGopaTopHblii onbIT Ne3.
MopennpoBaHre MOJIEKYII
yII€BOJIOPOAOB U
TJIOTeHOTIPON3BOIHBIX.
Du3nYECKUEe U XUMHUICCKHE
CBOICTBa aJKaHOB (peaKluu
3aMEIIeHUS, TEPMHUIECKOTO
MIPEBPAIICHHS, OKUCIICHHS).

https://www.yak
lass.ru/

https://www.yak
lass.ru/

11

12

HaxoxneHnue ankaHoB B
npupoje. JlaboparopHsie u
MIPOMBIIIITIEHHBIE CTIOCOOBI
MOJTYYCHUS ATKAHOB.
OcHoBHbIE 00MacTH
IMPUMCHCHUS.
JlabopaTopHbIii onbIT Ne4.
[Tonydyenue merana u
W3YyYEHHUE €r0 CBOMCTB.

[ukmoankaHbl: o0mas
(dbopMyIa, HOMEHKIIaTypa U
M30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUECKHUX
CBOMCTB, CIIOCOOBI IOJTyYEHUS
Y IPUMEHEHHE.

https://educont.r
u/

https://www.yak
lass.ru/

13

Pemrenue pacu€THbIX 3a1a4 HA
ONpeIETICHUE MOJIEKYIIIPHOMN
(hOopMyIIbI OPraHuYECKOTO
BEIIIECTBA 110 MACCOBBLIM JOJISIM
ATOMOB 3JIEMEHTOB, BXOIAIIIUX
B €r0 COCTaB.

CemuHapckoe 3aHsITHE IO TEME
"[IpenenbHbIC YIIEBOAOPOIBI'".

https://www.yak
lass.ru/

14

AJIKEHEI: TOMOJIOTHYECKU T
psa, obmas popmyna,
HOMEHKJIaTypa, AJIEKTPOHHOE U

https://educont.r
u/
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MIPOCTPAHCTBEHHOE CTPOCHUE
Monekya. CTpyKTypHasi ¥ LUC-
TpaHC-U30MEPHS AITKCHOB

15

Du3nyecKue U XMUMUYECKHE
CBOICTBa aJKEHOB (peakLuuu
IIPUCOCAVHECHHUS, OKUCIICHUS,
noJinMepu3anun). Mexanusm
JIEKTPO(PUIBHOTO
npucoenuHenus. [Ipasuiio
MapKkoBHUKOBA

https://educont.r
u/

16

17

18

19

20

[IpoMblnIeHHBIE U
nabopaTopHBIE CIIOCOOBI
MoJTy4eHus aikeHoB. O0yacTu
MIPUMCHCHHSI.
JlaGopaTopHblii onbIT NeS.
O3nakomiieHHe ¢ 0Opa3amu
IIaCTMACC, KayqyKOB U
PE3UHBL.

IIpakTnueckas padora Ne 1
o teme "[lonyuenue sTuneHa
1 U3y4EHUE ero CBOMWCTB".

Pemrenne pacu€THbIX 3a1a4 Ha
oTpeeNieHue MOJICKYIIpHOU
(hopMyITBI OPTaHHUYECKOTO
BellecTBa 1o macce (00bemy)
MIPOJYKTOB CrOpPaHHUsl.

AnkanueHsl: CONpsKEHHBIE,
M30JIMPOBaHHBIE,
KyMYJIMPOBaHHBIE.
Oco0eHHOCTH AJIEKTPOHHOTO
CTPOEHUS CONPSKEHHBIX
aJIKaIMEHOB.

XHWMHYECKUE CBOMCTBA
CONPSDKEHHBIX aJIKaMEHOB.
1,2- u 1,4-ipucoennHeHHE.
CriocoObI nostyueHust u
o0JacTi MPUMEHEHUS
AJIKaTUCHOB.

https://educont.r
u/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

https://educont.r
u/

21

ATKUHBI: TOMOJIOTUYECKHA
psn, obmas hopmya,
HOMEHKJIATypa, YIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (pU3UIecKue
CBOMCTBA.

https://www.yak
lass.ru/

22

XUMUYeCKHe CBOMCTBA
QIKWHOB: pEaKluu
MIPUCOCTUHCHHS,
JUMepU3aLuy, TPUMEPU3aLIiH,
OKHCJICHHS.

https://www.yak
lass.ru/

15
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23

KucnorHele cBOICTBA aIKUHOB
C KOHILIEBOU TPOMHOH CBA3BIO.
KauectBennsble peakiuu Ha
TPOiTHYIO CBsI3b. CIIOCOOBI
MOJIy4eHHUs U 001acTu
MIPUMEHEHHUS aJIKUHOB.
JlaGoparopHbiii onbIT Ne6.
[Tonydenue auerniieHa u
M3Yy4YEHUE €ro CBOMCTB.

https://www.yak
lass.ru/

24

25

26

Pemrenue 3amad mo
YpaBHEHHUSAM XUMHUYECKUX
peakuuii. CeMHHapCcKoe
3aHstue 1o reme "[IpenenpHble
Y HEenpeeNbHbIe
YTJIEBOJIOPOIBI".

[ToaroroBka Kk KOHTPOJIBHOU
paborte.

KonTtpoabsnas pa6ora Nel o
teme "lIpenenbHbie U
HETIpeeIbHBIC YTIEBOAOPOIBI.

AHanu3 KOHTPOJIbHOM pabOTHI.
ApEHbI: TOMOJIOTUYECKUH Ps/I,
obmras popmyina,
HOMEHKJIATypa. JIEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 OeH30J1a M TOJTyoJIa,
ux (Qu3nvecKre CBONCTRA.
[TpaBuI0 apOMATUYHOCTH.

https://educont.r
u/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

27

XHUMHUYECKUE CBOMCTBA APEHOB:
peaKiuy 3aMeIeHHs.
[IpencraBnenue 00
OpPUEHTHUPYIOIIEM JeHCTBUI
3aMecTHUTeNe B OEH30JIbHOM
KOJIbIIE.

https://educont.r
u/

28

29

XUMHUYECKUE CBOWCTBA apEHOB:
peaKuuy MPUCOCTUHEHNS,
OKHCJICHHE TOMOJIOTOB
OeH3o01a.

Oco0eHHOCTH XUMHYECKUX
CBOWCTB CTHpOJIA.
[Tonumepuszanus cTupoa.
CriocoObI nostyueHust u
o0JacTi MPUMEHEHUS
apoOMaTHYECKHUX
YTJIEBOJIOPOIOB.

https://www.yak
lass.ru/

https://www.yak
lass.ru/

30

Pemenue pacu€THbIx 3a1a4 Ha
OIIPEIIEIICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEILIECTBA.

https://www.yak
lass.ru/

31

['eHeTnueckas CBsI3b MEKIY

https://educont.r
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Pa3IUYHBIMH KJIacCaMU
YTIIEBOIOPOIOB.

32

33

Pacuétel o ypaBHEHUAM
XUMHUYECKHX peaKuil.
CeMuHapcKoe 3aHITHE 110 TEME
"ApoMaTuyeckue
YIJIEBOJIOPOIBI".

IIpuponnsii ras. [lomytHeie
He(TsIHBIC a3kl

https://www.yak
lass.ru/

https://www.yak
lass.ru/

34

35

KaMeHHbIi1 yroyib 1 IpoayKThl
€ro nepepadoTKu.

Hed1s 1 ciocoOsl eé
nepepaboTkH (IeperoHKa,
KPEKUHT, pu(OPMUHT,
nuponus). [Ipumenenue
IIPOJYKTOB IIEpepadOTKU
HedTH.

https://www.yak
lass.ru/

https://www.yak
lass.ru/

36

l"anorenonpousBoaHbIE
YTIIEBOJIOPO/IOB: AJIEKTPOHHOE
CTPOCHHUE; pEaKIINU
3aMeIIeHHs aToMa rajorexa.

https://educont.r
u/

37

38

JeicTBue menoyei Ha
TaJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
JIATAJIOTCHAIIKAHOB C MarHueM
" nuHKoM. IloHsaTue o
METaJUIOOPTaHUYECKHUX
coeauHeHusax. OCHOBHbBIC
o0JacTu MPUMEHEHHUS.

CeMuHapckoe 3aHSTHE IO TEME
"ApomMarnyeckue
yriieBoiopoasl. [IpupoaHbie
HCTOYHUKH YTJIEBOJOPOIOB".
[ToaroToBka K KOHTPOJIBLHOU
paoore.

https://www.yak
lass.ru/

https://educont.r
u/

39

40

KonTtpoabsnas pa6ora Ne2 o
TeMe "ApomaTuyecKue
yraesoxopoasl. [Ipuponssie
HWCTOYHUKH YTIIEBOJAOPOAOB".
AHanu3 KOHTPOJIbHOM pabOTHI.
IIpenenbHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH psif,
ob1mast popmyna, CTpoeHue
MOJIEKYJI, U30Mepus,
HOMEHKJIATYpa,
knaccudukanus, pusnyeckue
CBOICTBA, BOJOPO/IHAS CBA3b.

https://www.yak
lass.ru/

https://www.yak
lass.ru/

41

XUMHYECKHAE CBOMCTBA
npe;[eanHx OJHOATOMHBIX

https://educont.r
u/

17
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CIIHPTOB: PEAKIINU 3aMCIICHHS,
JeTUapaTaly, OKHCICHUS,
aTepudUKaIIH.

42

43

CriocoObl TTOTy4eHHS U
HpI/IMeHeHI/Ie OJHOATOMHBIX
crupToB. OU3NOTOTHYECKOE
JNIEUCTBUE METaHOoJIa U dTaHoJIa.

ITpocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,
0Cc00EHHOCTH (PU3HUECKUX U
XMMHYECKHX CBOMCTB.
CriocoObI mostyueHust u
00JIaCTH IPUMEHEHHUSI.

https://www.yak
lass.ru/

https://www.yak
lass.ru/

44

MHOroaroMHbl€ CIIUPTHI:
STUJICHTIIMKOJb U TIUILEPHH,
ux Qu3nvecKkre U XUMHIECKUe
cBoricTBa. KauecTBeHHas
peakuus Ha MHOTOaTOMHBbIE
CIUPTHI .

JlaGopaTopHblii onbIT Ne7.
Peakuus rimnepuna ¢
TUAPOKCHUIOM MEJIH.

https://www.yak
lass.ru/

45

46

47

48

CriocoObl nostyueHus u
IIPUMEHEHNE MHOTOaTOMHBIX
cnupTtoB. DU3NOIOrHUECKOE
JEHCTBHE HA OPraHU3M.

DeHOJI: CTPOCHUE MOJIEKYIIbI,
B3aMMHOE BJIMSTHHE
TUAPOKCUIIBHOM TPYIIIBI U
OEH30JILHOTO SApA.
du3znyeckue CBOMCTRA.
TokcuyHOCTH (PeHoOIa.

XHUMUYECKUE CBOKCTBA
¢denona. KauectBeHHbIe
peaknuu Ha GeHos. Criocoobl
MOJIy4eHUs U 001acTu
MpUMeHeHus (eHoa.
denonpopManbIeruIHas
cMoJIa.

IIpakTHyeckasi padora Ne 2.
Pemenue skcriepuMeHTaIbHBIX
3aja4 1o reme "CrnupTsl U
¢beHomb."

https://educont.r
u/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

49

CemMuHapCKOE 3aHATHE 110 TEME
"Cnuptsl. @eHOIBI".

https://www.yak
lass.ru/

50

AJBJETH]IBI U KETOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHWIILHOM TPYTIIIHI;
TOMOJIOTHYECKHE PAIBI, 00IIas
dhopMmyna, n3omepus u

https://educont.r
u/
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HOMEHKJIATypa.

o1

52

53

54

ANbJeruipl U KETOHBI:
¢u3nveckne CBONCTBA.
XuMU4JecKre CBOICTBA:
MPEACTaBICHUE O MEXaHU3ME
peaknuii HyKJ1eo(UIbHOTO
MIPUCOECTUHECHHUSL.

Peakuuu okucienus u
KaueCTBCHHBIC PEAKIINH
ABIETUIOB U KETOHOB.

CriocoOsI oTydeHust, 001acTu
MIPUMEHEHHS aJIbJIETUIOB U
KETOHOB.

JlaGopaTopHblii onbIT Ne8.
Oxkwuciienne 3TaHona B
alnpaerua MeIHON
IIPOBOJIOKOM.
OAHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOCHHS X
MOJICKYJI.

https://urok.1c.r
u./

https://urok.1c.r
u./

https://educont.r
u/

55

N3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢u3nyecKue cBOMCTBA,
BOJOPOJHBIE CBS3U.

https://urok.1lc.r
u./

56

XUMHYECKHE CBOMCTBA
MpeEIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT:
KHUCJIOTHBIE CBOMCTBA, PEAKIUS
sTepudUKaIIU, TPOIECCHI C
Y4aCTHUEM YTJIEBOJIOPOJIHOTO
paaukana.

https://urok.1lc.r
u./

57

58

59

Oco6eHHOCTH CBOMCTB
MYpPAaBbUHOM KHCIIOTBHI.
MHoroo0pasue kapOOHOBBIX
KHCJIOT.

Oco0eHHOCTH CBOMCTB:
HenpeaeIbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BBICIIUX
KapOOHOBBIX KHCIIOT.

[TonsiTue 0 MPOU3BOIHBIX
KapOOHOBBIX KUCIIOT:
AQHTUJIPU/IBI,
raJIOTeHAHTHIPUIBI, AMU/TBI,
HUTPUIIBL.

https://urok.1c.r
u./

https://educont.r
u/

https://urok.1c.r
u./

60

CriocoObI ostyueHust u

https://urok.1c.r

19
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00J1aCcTH TPUMEHEHUS
KapOOHOBBIX KUCJIOT.

['enernueckas cBsA3b MEKIY
CIIUPTAMHU, aJIbACTUAAMU,

https://educont.r

61 KapOOHOBBIMU KHCIIOTAMHU. u/
[ToaroroBka Kk KOHTPOJIBHOMN =
pabore.
KOHT'I')OJILHaﬂ padora Ne3 1o hitps://urok.1c.r
62 Teme "CrnupThl. AJNbACTHIBI. W,
KapOoHoBbIe KUCTOTHI". =
AHanu3 KOHTPOJIbHOM pabOTHI.
CuoKHle 3(1)HPEI: https://urok.1c.r
63 TOMOJIOTHYECKHUH psif, oOrast U/
dbopmyna, uzomepus u -
HOMEHKJIATypa.
Du3nYeCKUEe U XUMUICCKHE
64 cBoricTBa 3¢upoB. CriocoOsI https://urok.1c.r
MOJTy4eHHsI, 00JIaCTH u./
MPUMCHCHHSI.
Pemenne pacu€THbIX 3a1a4: 10
YPaBHCHHIO XUMHYECKON https://educont.
65 peaxIuu, Ha OTpeIelIeHue u/
MOJICKYJISIPHOM (hOPMYJTBI =
OpPTraHUYeCKOTO BEUIECTBA.
IIpakTnueckas padora Ne 3.
66 Pemenne skcriepuMeHTaTbHBIX https://urok.1c.r
3amad 1o reme "KapOoHOBEIE u./
KucnoThl. CloxHbIE dPUPHI".
XKupsl: ctpoenue, puznueckue
67 1 XUMHUYECKHE CBONCTBA https://urok.1c.r
(TMaponu3 B KUCIOHN U u./
HIEJIOYHOM cpeax).
Oco0eHHOCTH CBOMCTB KUPOB,
68 COJIEpIKaIINX OCTATKU https://educont.r
HETpeAeTbHBIX KUPHBIX u/
KuCIoT. JKupsl B mpupo/ie.
MpbL1a Kak COJIM BBICIIUX
Kap 6OHOBH§ KHEIOT, HX https://urok.1c.r
69 Moroliee Aeiicteue. [Tonsitue o 0/
CUHTETHYECKUX MOIOIITIX -
cpenctBax (CMC).
I'enernueckas cBs3b
70 yTIEBOJIOPOOB U https://urok.1c.r
KHCJIOPOICOAEPIKAIINX u./
OpPTaHMYECKUX BEIIECTB.
71 Pacuérsl o ypaBHEeHUAM https://urok.1c.r
XUMHAYECKHX PEaKIHii u./
Obmas xapakTepucTika https://educont.r
72 YTJIEBO/IOB U Kiaccuukanus

YTJIeBOJIOB (MOHO-, TH- U

u/
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TTOJTCaXapHUIbI).

73

74

Momnocaxapusl (TJIFOK03a,
dbpykro3a, pubo3a,
Ne30Kcupr003a, TajlakTo3a):
(du3nUecKre CBOICTBA U
HaXOXXJICHHE B TIPUPOIC.
dotocuHTES.

CrpoeHne MOHOCaXapua0B.
OnTuueckas u3oMepus.
KosnpuaTo-niennas rayromepus
Ha IIPUMEPE MOJIEKYJIbI
II0K03bl. @opMyiisl Puniepa
u Xeyopca.

https://urok.1c.r
u./

https://urok.1c.r
u./

75

76

XuMUYecKre CBOMCTBA
JIIOKO3BL: C y4aCTHEM
CHUPTOBBIX U alIbJETUTHBIX
rpymi. [Ipoueccsl OpoxeHHs.
[Tonydenue u npuMeHeHHE
IJIIOKO3Bl, €€ 3HAaUE€HUE B
KHU3HECATEIIbHOCTH
OpraHusma.
JlaGopaTopHblii onbIT Ne9.
B3anmoneiictBue pactopa
TJIFOKO3BI ¢ THIPOKCHIOM
MEH.

Hucaxapupl: caxapo3sa,
MaJbT03a U JaKTO3a.
Haxoxnenue B npupone u
IIPUMEHEHHE TUCaXapHIOB.
I'maponus.

https://urok.1c.r
u./

https://urok.1c.r
u./

77

[Tonucaxapuas! (Kkpaxmai,
LEJITI0JI03a): CTPOCHHE
MaKpOMOJIEKYJ, pU3NYECKUEe U
XUMHYECKHE CBOICTBA,
MIPUMEHEHHUE.
JladopaTopHblii onbIT Nel0.
B3anmoaeiicTBue kpaxmana ¢
HMOJOM.

https://educont.r
u/

78

[TonsiTHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a,
aIleTaTHBIN MIEJNK).

https://urok.1c.r
u./

79

Pemenue pacueTHbIX 3a1a4 Ha
OIIpeJIeJIEHUE IO BBIXOAA
IIPOJYKTa peaKLuu OT
TEOPETUYECKH BO3MOKHOTO

https://urok.1c.r
u./

80

CemMuHapCKOE 3aHATHE 110 TEME
"Cnoxusle 3¢upsl. Kupsl.
Vriesons!". [Tonroroska x
KOHTPOJILHOH paboTe.

https://urok.1c.r
u./

21
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81

KonTpoabHas padora Ne4 o
teme "CroxxHbIe 3(pUpHI.
Kupsl. YrieBoasr".

https://educont.r
u/

82

83

84

85

AHaM3 KOHTPOJIBHOM pabOTHI.
AmuHBL: K1accudukarms,
CTpOEHHE MOJIEKYJI, 00111ast
dbopmyia, nzomepus,
HOMEHKJIaTypa U GU3NYECKue
CBOICTBA.

XUMU4JeCcKre CBOMCTBA
anmn(aTUIeCcKuX aMUHOB:
OCHOBHEIE CBOICTBa,
AIKUJIUPOBAHHUE, PEAKIIUH C
a3oTHcTOM Kuciioro. Conu
AJKUJIaMMOHUS.

AHWIVH: CTPOCHUE AHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHMIMHA. B3aumHoe
BJIUSIHUE TPYII aTOMOB B
MOJIEKYJIE aHUJIMHA.
KauecTBenHsle peakuuu.

Crioco0bl TosTydeHus1, 00JacTu
MIPUMEHEHUS aTu(PaTHIECKUX
aMUHOB W aHWJIMHA (U3
HUTPOOEH3011a).

https://urok.1c.r
u./

https://urok.1lc.r
u./

https://urok.1lc.r
u./

https://educont.r
u/

86

87

88

89

AMUHOKHUCIIOTBI:
HOMEHKJIaTypa U U30Mepus,
¢u3nyeckre CBONUCTBA.
OTtnenpHBIE IPEICTABUTENHN O-
aMUHOKHCIIOT. OnTH4ecKast
M30MEpHsI aMUHOKHUCIIOT.

XnMHyeckre CBOMCTBA
aMHHOKHCIIOT, UX
OHOJIOrMYeCcKOe 3HAUCHHUE
amuHokuciior. CHHTE3 U
THJIPOJTU3 TIETITHIOB.

benku xak npupoaHbie
MIOJINMEPBL; CTPYKTYPBI
OEIKOB.

JladopaTopHblii onbiT Nell.
PactBopenue 6enkoB B BOJIE.

XUMHUECKHUE CBOMCTBA OEJIKOB:

THIPOJIN3, ACHATYpaIHs,
KayeCTBEHHBIC PEaKLUH.
JlaGoparopHbiii onbIT Nel2.
Jlenatypauus OEIKOB MPH
HarpeBaHWM; IIBETHBIC
peaKIHH.

https://urok.1c.r
u./

https://urok.1c.r
u./

https://educont.r
u/

https://urok.1c.r
u./

90

A3zoTcoaepxaiiue

https://educont.r
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TeTEPOLMKINYECKUE
coenuHeHnus. HykiienHoBble
KHCJIOTBI: COCTaB, CTPOCHHE U
OHMOJIOTHYecKast poib.

IIpakTnueckas padora Ne 4.
Pemenne skcriepuMeHTaIbHBIX

https://urok.1c.r

91 3aJa4 1o TeMe U/
"A3oTcoaepxalue =
OpraHUYeCcKUe CoeANHEHUs" .

IIpakTnueckas padora Ne 5.
Penrenue sxcriepuMeHTaIBHBIX https://urok.1c.r

92 3aja4 1o TeMe
" u./

PacnoznaBanue
OpPraHUYECKUX COEAMHEHUN".
KOHT'[')OJILHaﬂ padora NeS o hitps://urok.c.r

93 Teme "A3oTcoaeprKaniue U/
OpPraHMYeCKUe COCMHEHHS" . —

AHanu3 KOHTPOJIbHOM pabOTHI.
OCHOBHBIC TIOHATHS XUMHHU

94 BBICOKOMOJICKYJISIPHBIX https://educont.r

COCJIMHEHUI U METOJIbI X u/

CHHTE3a —IIOJIMMEepH3aNus U

MIOJIUKOHICHCAITHSI.

[TonumepHsbIe MaTEpUAIIBIL. https://urok.1c.r

95 IImacTmaccel. YTunuzamus u 0/
nepepaboTKa MIIaCTHKA. =
DnacToMepbl: HaTypaJlbHbII hitps://urok.1c.r

96 CUHTETHUYECKNE KaydyKH. 0/

Pe3una. —
BonoxHa: HatypanbHBIE,

97 HCKYCCTBEHHBIE, https://educont.r
cuaTeTnueckue. [Tomumeps u/
CMELUAIbHOTO0 Ha3HAYEHHUS.

IIpakTHyeckasi padora Ne 6.
Pemrenune skcriepuMeHTaTBHBIX hitps://urok.1c.r

98 3a/1a4 10 TeMe 0/
"Pacnio3naBanue miactmacc u -

BOJIOKOH".
I'eneTnueckas cBsI3b MEXKIY hitps://educont.r

99 OCHOBHBIMH KJIACCaMH u/
OpPraHUYECKUX BEIIECTB. =
Pemenue 3agau no kypey

100 OpPraHUYeCcKOM XMMHUHU. https://urok.1c.r
[ToaroToBka K KOHTPOJILHOM u./
pabore.

101  T'onmoBast KOHTpOJIbHAS paboTa. L\}tps.//educont.r

102 AHanmu3 KOHTPOJIBHOMN paboTHI. https://urok.1c.r

[ToBTOpEHNE OCHOBHBIX

u./

23
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BOIIPOCOB Kypca xumuu 10
KJacca.

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102




11 KJIACC

KoanuyecTBo 4acoB

Jara nzydyenus

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTeJibH
ble pecypchl

Ne
Tema ypoka
n/n © 2 o bakTuue
% § IIaHy CKU
S 4 2 4

e E5  EE

3 3¢ &g

m o E e
IIpaBuna TeXHUKH
0€30MacHOCTH B KaOMHETE
xumuu. Atom. CoctaB 1 0 0 L\t}ps./lurok.lc.r
ATOMHBIX s1ep. XUMUYECKUN =
asieMeHT. M30Tomsl.
CrtpoeHue 3JIeKTPOHHBIX )
000JI0YEK aTOMOB, KBAHTOBBIE 1 0 0 L\t}ps./lurok.lc.r
qHca. -
Knaccudukanus XumMmuaecknx )
3JIEMEHTOB (S-, p-, d-, f- 1 0 0 Et;ps'//umk'lc'r
AJIEMEHTHI). =
Pacnipenenenue 351€KTpoHOB 11O
aTOMHBIM OpOUTAIISAM: .
MIPUHIIUT MUHUMYMa SHEPTHH, 1 0 0 Et;ps'//umk'lc'r
npuHuun Iaynu, npasuio =
XyH[a.
DneKTpOHHbIE KOH(UTYpaLUH
aTOMOB 2JIEMEHTOB B 1 0 0 https://urok.1c.r
OCHOBHOM H BO30YKIEHHOM u./
COCTOSIHUH.
DNeKTpOHHBIE KOH(PUTypaluu hitps://urok.1c.r
WOHOB. 1 0 0 0/
DEeKTPOOTPHUIIATENBHOCTb. —
[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHAYeCKHX 35eMenToB J1. U. 1 0 0 https://urok.1c.r
MeHieneesa, CBS3b C u./
COBPEMEHHOU Teopuen
CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS
CBOWCTB XUMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX HMU 1 0 0 Et;ps'//umk'lc'r
IIPOCTBIX U CIOXKHBIX BELIECTB =
0 TPYIIIAM U IEPUOJIAM.

25
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10

CeMuHapCKOE 3aHATHE 110 TEME
"CTpoeHue aToma.
[Tepuonuueckuii 3aKOH U
MepuoAnuecKas cuctema
XUMHUYECKHUX DJIEMEHTOB

.. Menneneena'.

Tunel ¥ BUOBI XUMHUYECKONU
CBsA3H. MeXaHu3MBI
o0pa3oBaHMs KOBAJIECHTHOU
cBsi3u. BojpopoaHas cBs3b.
MexMoeKyIIsspHbIe
B3aUMOJICICTBHUA.

https://urok.1c.r
u./

https://urok.1c.r
u./

11

BaneHTHOCTH U BaJIEHTHBIE
BO3MO’KHOCTH aToMOB. CBS3b
ANEKTPOHHON CTPYKTYPHI
MOJIEKYJI C UX
T€OMETPUUYECKHM CTPOCHHUEM.

https://urok.1lc.r
u./

12

IIpencraBnenus o
KOMIUIEKCHBIX COEAVHEHHUSX.
Koopaunanuonnas reopusi.
CocraB, HOMEHKJIATYpA,
KJIacCU(UKAIIHS, CBOMCTBA
KOMIUIEKCHBIX COEAMHEHU.

https://urok.1c.r
u./

13

BemecTBa MOEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHS.
Tunel KpUCTAIITMYECKUX
PELIETOK U CBOMCTBA BEILIECTB.
JlaGopaTopHslii onbIT Nel.
Moaenu KpuCTaNIMYECKUX
PELIETOK.

https://urok.1lc.r
u./

14

[lonsTHE O AMCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUIOUJIHBIX pacTBOpax.

https://urok.1c.r
u./

15

VcTuHHBIE PacTBOPHI:
HaCHIIIEHHBIE U
HEHACHIIEHHBIE,
PacTBOPUMOCTb.
Kpucramnoruaparsl.

https://urok.1c.r
u./

16

CriocoObI BBIpaKEHUS
KOHIIEHTPALIUU PACTBOPOB:
MaccoBas JI0JIS BEIIECTBA B
pacTBope, MoJIIpHast
KOHIIeHTpanus. HackieHnbIe
Y HEHACBIIICHHBIE PACTBOPBHI.

https://urok.1c.r
u./

17

Pemenue 3amau ¢
MCIOJIb30BAHUEM MOHSTUN
"MaccoBast 10J1st
pacTBOpEHHOTO BelecTBa',

https://urok.1c.r
u./
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"MOJIIpHAsi KOHLIEHTpanus'.

18

Knaccudukanms n
HOMEHKJIaTypa
HEOPTaHWYCCKHUX BEIICCTB.

https://urok.1c.r
u./

19

CemuHapckoe 3aHsTHE IO TEME
"CTpoeHue BelecTBa.
MHoroo6pasue BemiecTn".
IToaroroBka K KOHTPOJIBHOMU
pabore.

https://urok.1c.r
u./

20

KontponsHas padora Nel mo
temaM "CtpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHUYECKUX djieMeHToR /1. .
Menaeneesa", "CtpoeHue
BemecTBa. MHOTOOOpa3ue
BelecTs."

https://urok.1lc.r
u./

21

22

23

AHaM3 KOHTPOJIBHOU pabOTHI.
Krnaccudukanus XaMHIeCKUX
peaKkuuii B HEOPTraHUYECKOU U
OpraHUYECKON XUMUU. 3aKOH
COXPAaHEHUS MACChI BELIECTB;
3aKOH COXpaHEHUs U
MpEBPAIICHHS SHEPTUU TIPU
XUMUYECKUX PEAKIUAX.

TennoBsie 23 deKThI
XUMHUYECKHUX PEAKIIHH.

TepmoxuMuueckue ypaBHEHHS.

Brrancnenus mo YpaBHCHUAM
XUMHNYCCKHUX peaKI_[I/Iﬁ u
TCPMOXUMHUYICCKUM
YPaBHCHUSIM.

https://educont.r
u/

https://educont.r
u/

https://educont.r
u/

24

CKOpoCTh XMMUYECKOM
peaknuu, e€ 3aBUCUMOCTb OT
pa3IMYHBIX (haKTOPOB.
Karanms u katanuzatopsl

https://educont.r
u/

25

26

['oMOreHHBIC U TeTEePOTreHHbBIE
pEaKIvH.

IIpakTuyeckas padora Ne 1
1o TeMe "BinsHue pa3nuuHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

https://educont.r
u/

27

Oo6partuMble 1 HEOOpaTUMBbIE
peakuun. XuMHU4eCKoe
paBHOBecue. KoHcTaHTa
XMMHUYECKOTO paBHOBECHSI.
[Tpunnun Jle-Ilarense.

https://educont.r
u/

27



https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

28

29

30

IIpakTuyeckas padora Ne 2
1o TeMe "BinsHue pa3nuuHbIX
(akTOpOB Ha MOJI0KEHUE
XMMHUYECKOI0 paBHOBecus".

DNeKTpoNUTHYECKAs
nucconmanus. CuiabHbBIC U
cy1abbIe SIEKTPOITUTHI.
CreneHb TUCCOLUAIINH.
JlaboparopHsrit orbiT Ne2.
[IpoBenenue peakiuii HOHHOTO
oOMeHa.

HonHoe npousBeeHue BOBL.
Cpena BOJHBIX PacTBOPOB.
Bomopoansiii nokazarens (PH)
pacTBopa.

JlaGopaTopHblii onbIT Ne3.
Omnpenenenue cpeabl
pacTBOPOB BEILIECTB C
ITOMOUIbIO YHUBEPCAIBHOTO
MH/IMKATOpa.

https://educont.r
u/

https://educont.r
u/

https://educont.r
u/

31

32

I'unponus coneit. OGpaTuMsbIit
1 HEOOPATUMBII TUAPOIIN3.
Peakuuu, mporekaromiue B
pacTBopax JEKTPOIUTOB.

IIpakTnyeckas padora Ne 3
1o TeMe " XHUMHUYECKHE
peakuuu B pacTBOpax
JJIEKTPOJIUTOB".

https://educont.r
u/

https://educont.r
u/

33

OKuCIIHTEIIFHO-
BOCCTAHOBUTEJILHBIC PEAKITHH.
Knaccudukanus
OKHCIIUTENLHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
Baxnennmme OKUCINTENN U
BOCCTAaHOBHTEIIH.

https://educont.r
u/

34

MeTo/ 311eKTPOHHOTO
(27IEKTPOHHO-MOHHOTO)
OanaHca Mpu COCTaBICHUH
OKHUCJIUTEITHHO-
BOCCTAaHOBUTEIHHBIX PEaKIIUH.

https://educont.r
u/

35

DIIEKTPOJIN3 PACTBOPOB U
pacIuIaBOB BEILIECTB.
KatoaHelii 1 anomHbIi
MPOLECCHI.

https://educont.r
u/

36

Pemrenue 3agad mo reMe
"DNeKTpoIu3 pacTBOPOB U
pacruiaBoB BelIecTB".

https://educont.r
u/

37

CeMI/IHapCKOG 3aHATUC I10 TEMC

https://educont.r
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"XuMuueckue peakuuu'.
IToaroroBka K KOHTPOJIBHOMU
pabore.

38

39

KonTpoabHnas padora Ne2 no
TeMe "XUMHUYECKUE peakiuu'.

AHanu3 KOHTPOJIbHOM pabOTHI.
[TonoxeHrne HeMeTaIOB B
Ilepuonnueckoi cucreme
XAUMHYECKUX dj1eMeHToB /I, 1.
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHUS KX aTOMOB.
dusnvecKue CBONCTRA
HEMETAJLIOB.

https://educont.r
u/

https://www.yak
lass.ru/

40

41

42

AnnoTponus HeMeTaIoB (Ha
IIpUMepe KUCI0po/ia, CEpHl,
dbocdopa u yriaepona).
Bonopon: nonyuenue,
¢bu3nyeckue 1 XUMHUYECKHUE
cBoycTBa. ['mapuael.
JlaGopartopHblii onbIT Ne4.
KauectBennas peakuus Ha
KaTHOH BOJIOPO/JIa; MOJIyuYEHHE
1 coOMpaHue BOOpOa.

T"anmorensl: HaX0XK/ICHUE B
IpUpOJIE, CIOCOOBI MOTYUYEHUH,
(bu3MYeCKre U XUMHUYECKUE
CBOICTBA.

https://www.yak
lass.ru/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

43

l'anorenoBonopoabI.
Baxneiimne
KHUCJIOPOJCOACpIKALINE
COCJIMHEHMS T'aJIOTEHOB.
JIaGopatopHblii onbIT Ne5.
KauecTBenHsble peakiny Ha
raJIOr€HU-UOHBI.

https://www.yak
lass.ru/

44

45

46

JlaGopaTopHsble u
MIPOMBIIIIJIEHHbIE CTIOCOObI
MOJTyYSHHUS TaJIOTCHOB.
IIpuMeHeHMe TaJoreHoB U UX
COETUHEHU.

IIpakTHyeckast padora Ne 4.
Pemrenue skciepuMeHTaIbHBIX
3ajad mo reMe "I"anoreHsr".

Pemrenue 3agad mo reMme
"["amorennr".

https://www.yak
lass.ru/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

47

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
MOJTy4YeHHUs1, PU3NIECKUE U
XuMuyeckue cporcta. O30H.

https://www.yak
lass.ru/
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[Ipumenenue kuciopoaa u
030Ha.

48

Oxkcuibl ¥ IEPOKCUIBI: COCTAB,
¢busnueckre, XuMUYeCcKue
CBOMCTBA, NIOJIy4YCHUE U
MIPUMEHEHHUE.

https://www.yak
lass.ru/

49

50

51

52

Cepa: HaxOKJIeHUE B MPUPOJIE,
CTIOCOOBI OTYYEHUS,
¢bu3znuecKkrue 1 XuMHUYeCKHe
CBONCTBA.

CepoBonopo/1, CynbpuabL:
COCTaB, CTPOEHHUE, CBOMCTBA,
MoJIy4eHue, MpUMEHEHHE.
JIaboparopHbIit onbIT Ne6.
KauecTtBenHas peakuus Ha
CyIb(GUI -UOH.
Kucnopoaconep:xarue
COCTUHEHUS CEPBI.
OcoOeHHOCTH CBOWCTB CEPHOM
KHCIIOTBHI.

JlaGopaTopHblii onbIT Ne7.
KauecTtBenHas peakuus Ha
CyIb(haT-HoH.

IIpakTuyeckasi padora Ne 5.
Pemenne skcriepuMeHTaTBHBIX
3ama4 o Teme "Cepa u eé
coelMHeHus".

https://www.yak
lass.ru/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

53

A30T: HaX0X/IEHUE B IPUPOJIE,
CIIOCOOBI MOTYYEeHMUS,
(bu3znuecKkrue 1 XUMUYECKHe
CBOMCTBA. AMMHAK, COJIH
aMMOHUS1, HUTPUBI.

https://www.yak
lass.ru/

54

Kucnopoaconepxkaiune
COEIMHEHMNS a30Ta.
Oco0EeHHOCTH CBOMCTB
a30THOM KHUCIOTHI

https://www.yak
lass.ru/

55

[Ipumenenue a3oTa u ero
COeIMHEHNI. A30THBIE
ynoopeHusl.

https://www.yak
lass.ru/

56

dochop: HaxXOKICHHE B
MIPUPO/IE, CIOCOOBI MOTYUYESHHUS,
¢buznyeckue 1 XUMHUECKUE
cBoiicTBa. @ochusl u

dbochun.

https://www.yak
lass.ru/

57

Oxcunst hocdopa,
dhocdhopcoaepkaye KUCIOTHI.
Comu hochopHOI KHCTOTHI.

https://www.yak
lass.ru/
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[Ipumenenue dochopa u ero

https://www.yak

58 coequHeHnit. DocopHbIe lass.ru/
yI00peHus. -
IIpakTuyeckas padora Ne 6.

59 Pemienue sxkcriepuMeHTaIbHBIX https://www.yak
3aJ71a4 1o teme "A30T u lass.ru/
docdop u ux coequHeHU".

Pemenue 3amau o teme https://www.yak

60 " "

Azor.®ochop". lass.ru/
Yraepoa: HaXOXKJICHHUE B
MPUPOJIE, ATIOTPOITHBIC https://www.vak

61 Moaudukanum; GU3nIecKue u lass.ru/
XHUMHUYECKHE CBOWCTBA, B
[IPUMEHEHHE.

Oxcup yrinepona(ll), oxcun
yraepoaa(lV), yronsnas
KHCIIOTa U €€ COIIH. https://www.vak

62 JlaGopaTopHblii onbIT Ne8. lass.ru/
[MonydeHue yrieKucaoro rasa; =
Ka4yeCcTBEHHAsl peaKiiysl Ha
KapOOHAaT-NOH.

Kpemuuii: HaxoxaeHUE B

63 NpUpPOJIE, CIOCOOBI MOTyYEeHUS, https://www.yak
bu3MUecKre 1 XUMUYECKHE lass.ru/
CBONCTBA.

Oxcupa kpemuus(1V),
KpEMHHEBasi KUCIIOTa,
CHJTUKATBI. https://www.yak

64 .

JlaGopaTopHbIii onbIT Ne9. lass.ru/
ITonyyenue kxpeMHHEBOU

KHCJIOTBI.

HpHMeHeHIEe KPEMHUS U €T0 https:/Avww.vak

65 coenuHennii. CTEKII0, eTo lass. ru/
MOJTy4YCHHE, BHJIBI CTEKIIA. -

66 Pemrenne 3ama4d mo reme https://www.yak
"Vraepon. Kpemuwnii". lass.ru/
?eMHHapCKOS 3aHSTHE 110 TEME hitps://www.vak

67 Hemetamnwr". Iloaroroska k lass.ru/
KOHTPOJILHOH pabore. -

68 KonrpoJsbHasi pagora Ne3 mo https://www.yak
teme "Hemerammsr". lass.ru/

AHaN3 KOHTPOJIBHON paOOTHI.
[TonoxxeHnne MeTawuioB B
69 [Tepuoanueckoii cucreme https://www.yak

XUMHAYECKHX 3JICMEHTOB.
OcobeHHOCTH CTPOEHUS
AJICKTPOHHBIX 000JI0UEK

lass.ru/

31



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

aTOMOB METAJIJIOB.

70

O6mume Guznueckre CBOMCTBA
MeTtauioB. [IpumeHnenue 1
METAaJUIOB B OBITY U TEXHUKE.

https://www.yak
lass.ru/

71

72

73

CnnaBel MetaiioB. Koppo3sus
METAJIJIOB.

Permrenue 3agad mo reme
"Koppo3us metanos".

DNEKTPOXUMUYECKUN P
HaNPSDKEHUH METaJLIOB.
OO6u1re crocoObl MOTyYSHHS
METAJIJIOB.

https://www.yak
lass.ru/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

74

75

76

OO6m1as XxapakTeprucTrUKa
MeTaiioB |A-rpymmbl
[Tepuonuueckoit cuCTeMbl
XHMUYECKHUX DJIEMEHTOB.
Harpuii u xanuii: nony4yenue,
(bu3HUecCKre U XUMUICCKHE
CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX
COCTMHEHUH.
JlaGopaTopHublii onbIT Nel(.
BzaumojeiicTBre aKTUBHBIX
METAJJIOB C BOJIOH.

OO6mras XxapakTepucTruKa

MmeTauioB ||A-rpymmbl
[Tepuonnueckoit CUCTEMBI
XAMUYECKHUX DJIECMEHTOB.

Maruuii 1 KajabIui: 1
noJiyueHue, PU3ndecKkue u
XUMHYECKHE CBOMCTBA,

MIPUMEHEHHUE MPOCTHIX BEIIECTB

U UX COCTUHCHHI.

JKécTkoCTh BOMBI U CIOCOOEI
€€ yCTpaHEHUs.

https://www.yak
lass.ru/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

77

78

ANOMUHUI: TIOJTy4YEHHE,
¢bu3nUecKre U XUMUYECKHE 1
CBOMCTBA, IPUMEHEHNE.

AmMdoTepHbIe CBONCTBA OKCHIA
Y TUAPOKCUJIA ATFOMUHUS,
THIPOKCOKOMITJIEKCHI
AIIOMUHHUS, UX TPUMEHEHUE.
JlaGoparopHbiii onbiT Nell.
B3anmopeiicTeue ruapokcuaa
AIIOMUHHUS C paCTBOPAMH
KHUCJIOT U IIEJIOYEH.

https://www.yak
lass.ru/

https://www.yak
lass.ru/

79

IIpakTnyeckas padora Ne 7.
Pemenne sxcriepuMeHTaIbHBIX

https://www.yak
lass.ru/
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3a7a4 1o teMe "MeTaiibl
IJIaBHBIX oArpynn'.

80

CeMuHapcKoe 3aHITHE 110 TEME

"MeTayuibl IJ1aBHBIX
noarpymnmn". [ToarotToBka k
KOHTPOJIbHOU paboTe.

https://www.yak
lass.ru/

81

KonTpoabHnas padora Ne4 o
TeMe "MeTalibl TIIaBHBIX

noarpymnm'.

https://www.yak
lass.ru/

82

AHanu3 KOHTPOJIbHOM pabOTHI.
OO0mas xapakTepucTuKa

METaJUIOB MTOOOYHBIX TOATPYIIT

(b-rpymnmn) nepuonnyeckoit
CUCTEMBI XHUMHYECKUX
JJIEMEHTOB.

https://www.yak
lass.ru/

83

84

85

86

87

PusnyuecKrue 1 XUMHYECKHE
CBOICTBA XpOMa U €ro
COCIMHEHU, X TPUMEHEHUE.
JlaboparopHslii onbiT Nel2.
Peakuuun Ha xpomat u
ANXPOMAT-UOHBI.

du3nueckue U XUMUYCCKHE
CBOMCTBa Maprasiia.
Baxnenmmne coeTmHeHNS
Maprasxia. [lepmanranar
KaJus, €ro OKUCIIMTCILHBIC
CBOICTBA.

JlaGopaTopHblii onbIT Nel3.
OKuCcnIuTeIbHBIC CBOMCTBA
repMaHTaHaTa Kajusl.

duznyeckre 1 XUMHUUECKHE
CBOICTBA KeJe3a U €ro
coenuHenuil. [lonyuenue n
IIPUMEHEHHE CIUIABOB XKEJIe3a.
JlaGoparopHbiii onbIT Nel4.
KauecTBeHHBIE peaky Ha
KaTHOHBI XKele3a.

dOu3nuecknue U XUMUYCCKHIE
CBOMCTBA MEIH U €€
COEAMHEHUH, UX IPUMEHEHHUE.
JlaGoparopHbiii onbIT NelS.
KauectBennas peakuus Ha
KaTHOH ME/IH.

duszndyeckne U XUMHUIECKHIE
CBOMCTBA IIMHKA U €T0
COCAMHEHUH, UX MPUMEHEHHE.
['mapokcoKOMIIEKCHI IUHKA.
JlaGoparopHbiii onbIT Nel6.

https://www.yak
lass.ru/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

https://www.yak
lass.ru/

https://www.yak
lass.ru/
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B3aumopeiicTBue ruapokcuga
LIMHKA C pacTBOPaMH KUCJIOT U
IIeJIoUel.

dusndyeckne ¥ XUMHUUIECKHE

88 CBOIiCTBa cepedpa, pTYyTH U HX ?;égsl:éllwww.yak
COCIMHEHUIA. -
IIpakTnyeckas padora Ne 8.

89 Pemienue sxkcriepuMeHTaIbHBIX https://www.yak
3a71a4 110 Teme "MeTrauibl lass.ru/
MOOOYHBIX MOATPYI"

90 Pemenue 3anayu mmo teme https://www.yak
"MeTamsl". lass.ru/
CemuHapckoe 3aHsTHE IO TEME

91 "MeTaJ'IJ'II)BI". [ToxaroroBska K ?ttps.///www.yak
KOHTPOJIbHOU paboTe. 1.

92 KonrposabHnasi pagora NeS 1o https://www.yak
teme "Meramsr". lass.ru/

AHaM3 KOHTPOJIBHOM pabOTHI.
Ponb xumun B o0ecrieueHUN

93 YCTOWYMBOTO PA3BUTHUS
yenoseyecTBa. [lonstue o
HAYYHBIX METOIAX
WCCIICTOBAHUS BEIIICCTB.

Hayunsle mpuHIUIIBL
OpraHH3aIi XUMHUYECKOTO

94 MIPOU3BOJICTBA. https://www.yak
[TpomblnuIeHHBIE CITOCOOBI lass.ru/
MOJTYYECHUS] BAXKHENIITUX
BEIIIECTB.

XHUMUYECKOE 3arpsi3HEHUE )

95 OKPY>KaIOILEN CPeIbl U ET0 P;;SSES//WWW'Vak
IIOCJICICTBHAL. -

96 XUMHS ¥ 30POBBE YETIOBEKA. https://www.yak
JlexapcTBeHHBIE CpECTBA. lass.ru/

Xumus numy. Poiabs XuMuu B

97 o0ecIIeueHnH MUILEBOH
0€30MMacHOCTH.
Kocmernueckue u

98 napproMepHBIe CpeICTBA. P;;gsféllwww'yak
beiToBas xumus. -
XuMUS B CTPOUTENBCTBE.

99 Baxweilimmue cTpouTeNbHBIE U https://www.yak
KOHCTPYKIIMOHHBIE lass.ru/
MaTepHaJIbL.

XHMHS B CEIIBCKOM XO3SHCTBE. hitps:/Awww.vak

100 Opranuveckue u ) '

MUHEpaIbHbIC YI0OpEHUSI.

lass.ru/
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101 Tonmomas KOHTpOJIbHAsS paboTa. 1 1 0 ttps://www.yak
lass.ru/
AHaM3 KOHTPOJIBHOM pabOTHI.
[ToBTOpEHNE OCHOBHBIX https://www.yak
102 1 0 0
BOIPOCOB Kypca Xumuu 11 lass.ru/
KJacca.
OBHIEE KOJIMYECTBO YACOB 6 8
I10 TTIPOTPAMME 102
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I1POHYMEPOBAHO, MPOUIHYPOBAHO
K CKPEIUICHO IICHaThLIO




