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yueOHOro npeamera « XumMus»

s ooygaromuxcs 10-11 kimaccos



MHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBaHusi pazpaborana
Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
Oenepauun», TpeOOBaHUI K pe3yiabTaraM OCBOCHMS denepaabHOM  00pa3oBaTelIbHON
nporpaMmbl cpeanero oobmiero oopazoBanusi(@OIl COO), npeacraBineHHbIX B DenepanbHOM
rocyfgapcTBeHHOM oOpazoBarensHoM cTangapte COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
yueOHoro mpeaMera «XWMHS» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit ®enepanuw,
peann3yoImMX OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MMOJIOKeHHH «CTparerun
pa3Butus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyOJNIEHHOTO W3YYeHHsS] 3aHUMAaeT BAaXXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanusa yuammuxcs 10-11 xmaccoB. M3yuenwe mnpenmera,
peamm3zyemMoe B YCIOBHUSX Au(QepeHIUpPOBAaHHOTO, TPOGMIEHOTO OOYyYeHHs, TPH3BAHO
obecnieunTh 0O0I1e00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHKOB ILIKOJBI,
HEOOXOMMYIO /ISl afanTalliid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HH B COIIMYME, a
TaKkKe JUIsl MPOJOJDKEHHs oOydeHuss B OpraHuzalusx Npo¢ecCHOHAIbHOro oOpa3oBaHMsS, B
KOTOPBIX XUMHUS SBIISIETCS] OJJTHOM M3 MMPHOPUTETHBIX TUCIIHILIINH.

B mnporpamMe mo XWMWUM Ha3zHauYeHHE NpeaMeTa «XHUMHUS» TOIy4aeT IOAPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojaramomumu nojoxenusmu ProC COO o
B3aMOO0OYCIIOBJIEHHOCTH LIeJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH  BBIITYCKHUKOB. (CBHUIETENHCTBOM TOMY SIBIISIFOTCSI CJEIYIONIME BBIOJTHICMBIC
IPOrpaMMO¥ TT0 XUMHH (PYHKIIHU:

e uHPOPMALMOHHO-METOIMYECKAs, pealnu3alus KOTOpod obecrneyuBaeT MOJIy4eHUe
NPEJCTaBICHUS O LIENAX, COJEpXaHWM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTH 00YYaIOUIUXCSA CPEICTBAMU MpPEAMETa, U3y4aeMOTO B paMKaX KOHKPETHOTO
npohus;

® OPraHU3aLMOHHO-IUIAHUPYIOILAs, KOTOpasi ~ HIpeAyCcMaTpuBaeT  OIpeJelIeHHE:
IPUHLUIIOB  CTPYKTYpHUPOBaHMs M  MOCJIEIOBAaTEIBHOCTH H3Y4EHHUs  y4yeOHOTo
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATENBHON OCHOBBI KOHTPOJII M OLIEHKM 00pa3oBaTelIbHbIX
JOCTI)KEHUM OoOydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOiE€HHOTO U3Y4EHHS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJepkKaHHe, 00A3aTeNnbHOe Ul U3yYEeHUS
B paMKax  OTIEJbHBIX  MNpoduiel, MperycMaTpuUBaeT  paclpelesieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP>KaTENIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT NMpUMEpPHOE pacrpesieeHue yueOHOro BpeMeHH, PEKOMEHIyeMOro AJs U3y4eHHs
OTJICJIbHBIX TEM;

e [@peylaraeT NPUMEPHYIO I0CIIEA0BAaTEbHOCTh M3Y4YEeHUs y4yeOHOro marepuana c
y4€TOM JIOTUKH HOCTPOSHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriIyOJn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CUCTEME CPEIHErO
oOmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMSI OCHOBHOH 00pa30BaTeNIbHOM MPOTpaMMBbl CpeAHEro oouero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HaBaTeIbHBIX JICHCTBUI OOY4YaloIIerocss IO OCBOEHHUIO COJEpIKaHUs
npeaMera.



I[lo BceM Ha3BaHHBIM TO3MIUSAM B TpOTpaMMe IO XUMHH HpPEIyCMOTpeHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00uiero ooOpas3oBaHus. 3a
mpelenaMu  yCTAaHOBJICHHOW MPOrpaMMON 1O XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOM)
COCTaBJIIONICH coJepKaHusl yueOHOTO IpeaMeTa «XUMHUsD» 0CTaéTcs BO3MOYKHOCTD BBIOOPA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiis 00yyeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU mojoxkeHusMu PIOC COO o HazHAYCHUH
peaMeToOB 0a30BOTO U yriyOIEHHOTO YpOBHEH B cucTteme MU depeHIIMPOBAHHOTO 00yUeHHS Ha
YpOBHE cpeliHero oOIiero oopa3oBaHusi XUMHUs HA YPOBHE YriayOJEHHOIO M3y4yEHUs HaIpaBIEH
Ha peaju3alui0 IPEEMCTBEHHOCTH C MOCIEAYIOUIUM 53TallOM IOJIyYE€HUS XHUMUYECKOTO
o0pa3oBaHus B paMKax HW3yYEHHs CIECHUAIBHBIX E€CTECTBEHHO-HAYYHBIX W XHUMHUYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccruoHaibHOTo 00pa3oBanus. B 3Toil cBs3u
U3Yy4YEeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pACUIUpEHUE U
YIIIyOJIeHHE TEOPETHMYECKOM W TMPAKTHYECKON TIMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbIN npopmib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBON MOCIEAYIOMIETO MOTyYSHUS
XMMHMUYECKOTO 00pa30oBaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuik ®I'OC COO Kk miaHUpyeMbIM pe3ylibTaTaM OCBOCHHS (eaepanbHOn
00pa3zoBaTeIbHON MPOTpaMMBI CpeHEro O0IIero oOpa3oBaHMsI M3YyUEHUE MpeaMeTa « XUMUsD»
OPHEHTHPOBAHO TAK)KE HAa PELIEHUE 331a4 BOCIMTAHUS U COLIMATIBLHOTO PAa3BUTHS 00yUYaloIuXCs,
Ha (OPMHUPOBAHHE Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUHN pallMOHaIU3aIi y4eOHOTOo
Tpyna ©  OOOOMEHHBIX CIMOCOOOB  JEATEIBHOCTH, WMEIOMNUX  MEXKIUCIUILUIMHAPHBIH,
HAJIMPEIMETHBIN XapakTep.

CocraBnsromiiMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIIyOJNEHHOTO M3Y4YEHMs SIBIISIOTCS
yriayonénnasle Kypebl — «Opranndeckas xuMus» n «OOmas u HeopraHumdeckas xumus». [lpu
OIpENIeIEHUH MOAX0J0B K OTOOpY M CTPYKTYPHOH OpraHM3allMd COJEpXKAaHUS ITUX KypCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY MpUHATH nojoxkeHuss ®I'OC COO o paznuuusax 6a30Boro u
yri1yOa€éHHOrO ypOBHEH U3y4eHUs MpeMeTa.

OcHoBy coaepxxaHusi KypcoB «Opranumdeckas xumus» U «OOmas v HeopraHudyeckas
XUMUSD» COCTABIISET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HMs IpeaMeTa. JTa CUCTeMa 3HAaHUM NOJIydaeT ONpeieiEHHOE TEOPETHYECKOe
JONOJIHEHWE,  IO3BOJISIIOIEE  OCO3HAHHO  OCBOWUTH  CYILECTBEHHO  OonblIMi  00BEM
¢axTonoruueckoro Matepuana. Tak, Ha yriayOJ€HHOM ypOBHE M3ydeHMs IIpeamera olOecreyeHa
BO3MOKHOCTh 3HAQUUTEJILHOTO YBEIMUYEHHs 00bEéMa 3HAHMUH O XMMHYECKMX D3JIEMEHTax H
CBOMCTBaX MX COCIMHEHUI HAa OCHOBE pacIUMpPEHHs U YriyOleHus NpeAcTaBiICHUN O CTPOCHUHU
BEIIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSAX MPOTEKaHMs peakluii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUS XMMUYECKON KMHETUKU U TePMOJAMHAMMKH. V3yueHue nepuoanyeckoro 3akoHa u
[lepuonnyeckoit  CUCTEMBbl ~ XUMHYECKUX  3JEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBAHTOBOMEXaHMUYECKUX MPEJICTABICHUAX O CTPOCHUM aToMa. XUMUYECKas CBA3b OOBACHSECTCS C
TOYKM 3PEHHUS] PHEPreTUUECKUX HU3MEHEHUIl mpu e€ oO0pa3oBaHUM M pa3pyLIEHUH, a TAKXKE C
TOYKHM 3pEHUS MeXaHU3MOB €€ oOpa3oBaHMs. M3yueHue THUIIOB peakUMi JIOTOJIHACTCS
(dbopMupoBaHUEM MPEACTABICHUN 00 3JIEKTPOXMMUYECKHUX IpoIeccax U 3JIEKTPOJIN3Ee PacIliIaBOB
U PacTBOPOB BelIECTB. B Kypce oOpraHMyeckoid XHMHUHU TPU PACCMOTPEHUH DPEAKLMOHHON
CIOCOOHOCTH COEUMHEHUH yenseTcss 0coboe BHUMaHKUe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLuil.

Oco6oe 3HaueHue UMeeT TO, YTO Ha COJIepKaHHe KYpCOB XUMHHM YIIyOJIEHHOTO YPOBHS
U3yUYEHHs Ui KIJIACCOB OMpeaenéHHOro mpoduis (IJIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOMOJHEHUH K 00IIel cucTeMe NMpeIMEeTHbIX 3HaHW) OKa3bIBAIOT BIUSHHE CMEXHbIE
npeamersl. Tak, Hampumep, B COJACpXKaHUU MpeAMeTa I KIacCOB XHMHUKO-(HU3NYECKOTO
npo¢uis GoJbioe 3HaYeHHE OyAyT MMETh 3JIEMEHTHl y4eOHOro Marepuana mo oome XuMHH.
[Ipu u3yueHuH mnpeaMeTa B JaHHOM Ciydae akleHT Oynaer chaenaH Ha OOIIHOCTH METOIOB
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MO3HAHHUsA, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUH M B (PH3HKE: aTOMHO-MOJICKYJISIpHAS TEOPHS
(MonekynspHas Teopusi B (U3MKE), 3aKOHBI COXPAHEHUS MacChl W DHEPruH, 3aKOHBI
TEPMOIMHAMUKH, SJIEKTPOJIN3a, IPEACTABIEHUS O CTPOSHUH BELLECTB U IPYTOE.

B 10 e BpeMs B copepiKaHUM MpeaMeTa s KIIACCOB XMMMKO-OHOIOTHYECKOTO PO IS
OonbIIMi yAETbHBIA Bec OyIeT UMETh OpraHudYeckas XuMus. B 3ToMm ciiydae mpenocTaBliseTcs
BO3MOXHOCTB Ui 00Jiee 00CTOSATENIBHOTO PACCMOTPEHUS XUMUYECKONH OpraHu3aluy KJIEeTKU Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJIAT, K MpPUMEpPY, TaKue CTPYKTYpHBIE
KOMITOHEHTBI, KaK JUMHJbI, OEJIKU, YIJIeBOJAbI, HYKIEMHOBbIE KHUCIOTHI U apyrue. Ilpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CITy’KaT OCHOBOM UIS U3yYSHHSI CYLITHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, IUIIICBAPEHHSL.

B muane ¢opMHupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX
METO/IOB [TO3HAHUS U OMbITA IPAKTUUECKOTO MPUMEHEHNSI HAYYHbIX 3HAHUI U3ydeHUe MpeaMeTa
«XUMHS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBS3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX obsacTeil «EcTecTBEHHO-HAayUHBIE TPEAMETHI,
«MaremaTka U HHpopMaTHKa» U «Pycckuil SI3bIK U TUTEpaTypay.

[Ipn usydenun ydyeOHOro mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmero oOpa3oBaHus (Ha 0a30BOM YypOBHE), 3aaauei
MEPBOCTENIEHHOW 3HAYMMOCTU sBisieTcss (OpMHUpPOBaHME OCHOB HAyKH XHMHH Kak oO0iacTu
COBPEMEHHOTO €CTECTBO3HAHHUS, NPAKTUYECKON JEATEIbHOCTH YEJIOBEKa MW OJHOro0 W3
KOMITOHEHTOB MHMPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeAMEeTa IPEIIoaraeT peain3alnio TaKuX HeIeH, Kak:

e (opmupoBaHuE NPEICTABICHUN: O MAaTEPUAIHLHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX

Y MO03HABAEMOCTH SIBJIIEHUN MIPHUPOJIbI, 0 MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpoOJIeM SKOJOTUYECKOW, SHEPreTHUUECKOW W THUINEBOW O€30MacHOCTH, B Pa3BUTHHU
MEIULMHBI, CO3JaHUM HOBBIX MAaTE€pHAIOB, HOBBIX HCTOYHUKOB DSHEpPruUHU, B
obecrieyeHnn palMOHAIBHOTO MIPUPOIOTIOIB30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeN KyJIbTYyphbl UEJIOBEKA, a TAaKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM CpeLE;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIlMX B OCHOBE XUMHUUYECKOW COCTABIISIOLIECH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUI XUMHUH, COBPEMEHHBIX NPEACTABICHHI O CTPOCHHUM BEIIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJISIPHOM, 0
TEPMOJAVNHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CUCTEMaX, 00 00X
Hay4HbIX MPUHIUIAX XUMUYECKOTO IPOU3BO/ICTBA;

e (opmupoBanue y O0OYYAIOIIUXCS OCO3HAHHOIO TOHMMAaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHU Ui OOBSCHEHHS KIIOYEBBIX HICH U mpobdiem
COBPEMEHHOW XUMUU, A5 OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOTO pEIICHUs MpoOsieM, CBS3aHHBIX C
XUMUEH, TMPOTHO3UPOBAHUS, AaHAIM3a M OLEHKH C [MO3ULMHA 3KOJIOTMYECKOU
0€30MaCHOCTH TOCJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHLHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHUYECKUM IPOM3BOJICTBOM, HCIIOIb30BAaHUEM U IepepadOoTKOiM
BEILIECTB;

e yriyOJeHHe TMpPeJICTaBIEHU O Hay4yHBIX METOJaX IO3HAaHUsS, HEOOXOOUMBIX JUIs
NpUOOPETEHUST YMEHUIH OPUEHTHPOBATHCS B MUPE BEIIECTB M 0OBICHEHHS] XMMUYECKHX
SBJIICHUH, HUMEIONMX MECTO B IPHUPOJE, B NPAKTHUUECKOH JESITEIBHOCTH U
IIOBCEHEBHOM )KU3HHU.



B muane peanuzanuy NEepBOOYEPENHBIX BOCHHUTATENBHBIX W Pa3BHBAIOLINX (QYHKIHIA
LIEJIOCTHOM CHUCTEMBI cpenHero oomiero oOpa3oBaHUsS MPH HW3YUYEHHH IpeaMeTa «XUMUs» Ha
yriIyOJaEHHOM YpOBHE 0COOYIO aKTyalbHOCTh MPHOOPETAIOT TAKHE 1SN U 3a/1a4H, KaK:

BOCIIMTAaHUE YOEKAEHHOCTH B TI03HABAEMOCTH SIBJICHUN MPUPOJBI, YBAKCHHS K
MpoIieccy TBOPUYECTBA B OOJIACTH TEOPETHYECKHX M MPUKIAIHBIX HCCICIOBAHUN B
XUMUH, (HOPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKU,

pa3BUTHE MOTHBAIMA K OOYyYEHHUIO W MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIUTAHHIO HA OCHOBE YCBOCHHSI O0OIIEYEIOBEUECKIX IIECHHOCTEH;

PasBUTUC II03HABATCJIIbBHBIX HHTEPCCOB, HWHTCJJICKTYaJIbHBIX u TBOPYCCKUX
criocoOHOCTeN oOyuaromuxcsi, (GOPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO YCICIIHOU
npoheCcCHOHANBHOM M OOIIECTBEHHON IEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBBIO M IOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;

(¢hopMHpOBaHME YMEHMH M HaBBIKOB Pa3yMHOTO INPUPOJOINONb30BaHMS, pa3BUTHE
9KOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpeTeHHEe  OmbiTa  OOIIECTBEHHO-IIOJIE3HOM
3KOJIOTUYECKOU IESITENBHOCTH.

OO1ree YUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHUsS] XUMHUU Ha YriayOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, cocrabiser 204 gacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEJEINIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OPraHMYECKOW XMMMH, MPEJICTaBICHHME O MHOrooopasuu
OPraHUYeCKUX COCTMHECHUMU.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTtHble BO3MOKHOCTH atoMma yriepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aToMHbIX opOuTaneil yriepoaa. MexaHu3Mbl 0Opa30oBaHMsI KOBaJEHTHOMN
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekppIBaHUsI aTOMHBIX OpOUTanel, 6- u
n-cBsizu. OnuHapHas, IBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYyJax
opranuyeckux BemiecTB. [loHsTHe 0 CBOOOAHOM paauKaie, Hykieoduse u eKTpodue.

Teopust cTpoeHMsT OpraHu4eckux coeauHeHnid A.M. byrmiepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUSI OPraHNYECKUX COEAUHEHUN.
MounekynspHble U CTpYKTypHble QopMmyibl. CTpyKTypHble (GOpPMYJbl pPa3lIMYHBIX BHOB:
pa3BépHyTas, COKpami€HHas, ckeneTrHas. M3omepus. Bunabl wu3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIM U Me30MepHBI 3 exTsr).

[Ipencrasnenue o kiaccupuKanuu OpraHUIEcKrX BemecTB. [loHsaTrue o GQyHKIMOHATBHON
rpynmne. 'omomnorus. I'omonoruueckue psasl. CucremMaruyeckass HOMEHKIATYpa OpraHMYecKUX
coequaeHnit (IUPAC) u TpuBnanpHbIe Ha3BaHUS OTACIBHBIX MPEJCTaBUTEIICH.

OcobenHoctn W Kiaccuukanus  OpraHmdeckux  peakiuid.  OKHUCIUTENHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIH B OPTaHUYECKON XUMUHU.

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYeckrX BEIIECTB U MaTepualaMyd Ha UX OCHOBE, OIBITHI 10 MPEBPAILECHUIO
OpPraHWYECKUX BEIICCTB TMpU HarpeBaHuu (IJIaBJICHWE, OOYIJIWBaHWE W TOPEHHE),
KOHCTPYHPOBaHUE MO/JIEJIel MOJIEKYJl OpTaHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankanbl. ['omonornyeckuil psa ankaHoB, oOmias Gopmynia, HOMEHKIIATypa U U30MEpHUS.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJNIEKYI ajlKaHOB, SP>-FMOPHMAM3ALMS aTOMHBIX
opOuTanei yriepoja, 6-cBsi3b. Ou3nueckue CBOICTBa aKaHOB.

XUMHYECKHE CBOWCTBA AJKAaHOB: PEaKIUU 3aMEIICHUs, U30MEpU3aliU, JeTUIPUPOBAHNUS,
UMKIU3aldY, THpOJIM3a, KpekuHra, ropenus. [IpeacraBneHue o MexaHHU3ME peakUui
PaZUKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupojae. CriocoObl MOTy4eHUsI U MPUMEHEHUE aJTKaHOB.

Huknoankansl. O0mas dopmyna, HoMeHKIaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHUS U
XMMHYECKUX CBOMCTB MajblX (LHUKJIONPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKIIOTeKCaH) IUKIoaakaHoB. CrocoObl MOTydYeHUs U TPUMEHEHHE [UKIIOAIKAaHOB.

Ankensl. ['omonorudeckuil psj ajakeHoB, oOmas Gpopmyna, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SP>-TMOPUIM3AlMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHMMHYECKHE CBOMCTBA: PEAKUMM NPHUCOCAVHEHHS, 3aMEIIEHHUS B O-
IIOJIOKEHUE TIpU JBOMHON CBS3M, NMOJIMMEpH3aluuu M okucieHus. lIpaBuno MapkoBHUKOBa.
KadecTBeHHBIE peakiuy Ha ABOMHYIO CBsI3b. CIOCOOBI NOTY4YEHUS M IPUMEHEHHUE AIKEHOB.

Ankamuensl.  Knaccugpukamuss — ankagueHoB — (CONpsDKEHHBIE,  U30JMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTHM  AJEKTPOHHOIO  CTPOCHHMS U XMUMHMUYECKHMX CBOMCTB
CONpsDKEHHBIX IUeHOB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHHE allKaHeHOB.
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Aunkunbl. I'omMonornyeckuii psij amkuHOB, o0mas (GopMmynna, HOMEHKIATYpa U H30MEpHUSs.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMS ATOMHBIX
opOutaneit yriepoma. PuznyecKue CBONCTBA AJIKHMHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
IIPUCOEUHEHMS, JUMEPU3ALUN U TPUMEpPU3alNK, OKUCIEeHNs. KuClIoTHbIE CBOWMCTBA aJIKUHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBs3b. KauecTBEHHBIE peakIMu Ha TPOHHYIO CBsi3b. CrocoObI
MIOJIy4EHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yriieBoJopo/ibl (apeHsl). 'omonorudeckuii psj apeHos, oodmas popmyia,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH30I1a.
dwusnuecKkue CBOWCTBAa apeHOB. XHWMHUYECKHE CBOMCTBa OEH30JIa M €r0 TOMOJIOTOB: PEaKIUU
3aMeleHus B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, pPEeakUUU NPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oa. [IpencraBienrne 00 OpUEHTUPYIOIIEM JEHCTBUU 3aMECTUTENEN
B OCH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX paJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Tonumepuzanuss  crtupona. CnocoObl  MOJNyd4eHHS UM NPUMEHEHHE  apOMAaTUYECKUX
YTJIE€BOA0POIOB.

[Ipupoansiit ra3. Ilonyrueie HedTauble ra3pl. Hedth u €€ mpoucxoxnenue. KameHHbIN
yroiab U MPOIYKThl e€ro mnepepadoTku. CrnocoObl nepepabOTKH HEPTH: MEePeroHka, KPEeKHHT
(TepMuyeckuil, KaTaluTU4deckuil), pudopMuHr, nupoius. [IpoaykTel nepepaboTku HePTH, HX
MIPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

I'enetnueckas cBsA3b MEXKIY PA3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOA0B. Peakiuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIYy, LHUaHOTPYIHmy, amuHorpynmy. J[leiictBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHUPTOBOrO  pacTBopa mEénouyn. BzaumopelicTtBue
JUTAJIOT€HAIIKAHOB ¢ MarHueM M LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloOreHIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX IPEBPALCHUNA: H3ydeHHE
(U3UYECKUX  CBOWCTB  YIJIEBOJOPOJAOB  (PacTBOPUMOCTH),  KAueCTBEHHBIX  pEaKIHil
YTJIEBOJIOPOJIOB Pa3IMYHBIX KiIaccoB (oOecuBeunBaHUE OPOMHOW WJIM MOJHOM BOJIBI, PacTBOpa
IIepMaHraHaTa Kajus, B3aUMOJEHCTBHE alETH/IeHa C aMMMa4dHbIM pPacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApY)KEHHUE Yriepoja W BOJOPOJAa B OPraHUYECKUX BEIIECTBAX,
[IOJIydeHHEe ITUJIEHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKoMJleHHe ¢ KoJulekuusimu «Hedtb» u
«Yromb», ¢ oOpasnamu IjIacTMacc, KaydyKOB M PE3UHBI, MOJIEIMPOBAHUE MOJIEKYJ
YIJI€BOJOPOJIOB U FJIOT€HIIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kucsopoaconep:kamue opranu4eckue coeJuHeHNs.

[IpenensHble oxHOaToMHble cnupThl. CTpoeHHE MOJEKyl (Ha IpUMEpe MeTaHoJa U
sTanosa). ['omonorudeckuit psj, oduas Gopmysna, H30MepHs, HOMEHKJIATypa U KilacCu(UKaIusl.
@dusnueckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CIHMPTOB. BoaopoaHble CBA3M MEXay
MOJIEKyJaMH  CHMPTOB. XHMHUYECKME CBOWCTBA: peaKkUMM 3aMeIleHHs, JAeruaparanui,
OKHCJICHMs], B3aUMOJICHICTBHE C OPIraHWYECKUMHU U HEOpraHUYecKUMHU kuciaotamu. KauecTBenHas
peakuys Ha OJHOATOMHbIE CHUPTHI. JlelicTBHME 3TaHOJAa M METAHOJIA HA OPraHU3M YelIOBEKa.
CrniocoObl nosTyyeHHs 1 IPUMEHEHNE OJHOATOMHBIX CITUPTOB.

IIpocTsie 3¢upbl, HOMEHKIaTypa U uzomepus. OcOOEHHOCTH (PUBNYECKUX U XUMHUYECKUX
CBONCTB.

MHOroaTOMHBIE CHOMPTHl — ATHIEHIVIMKONb W IinuepuH. dusndeckue M XUMHUYECKHE
CBOMCTBA: pEaKUUU 3aMEIIEHUs, B3aUMOJEHCTBUE C OPraHMYECKMMH U HEOPraHMYEeCKHUMH
KHCIIOTAaMHM, KaueCTBEHHAsl peaklys Ha MHOrOaTOMHbIE cnupThl. lIpencraBieHne o MexaHusme
peakuuii HykJieopuiIbHOro 3aMerieHus. JleiicTBre Ha opranu3M yenoBeka. CrocoObl MOTydeHHs
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.



®enon. CTpoeHne MOJIEKYIIbl, B3AMMHOE BIUSHUE THIPOKCOTPYIIIBI U OEH30JbHOTO SApa.
®dusnueckue cpoiictBa (peHonma. OcoOEHHOCTH XMMHUYECKHX CBOMCTB (enosa. KauecTBeHHBIE
peakuuu Ha ¢Qenosn. Toxcmunocts ¢enona. CrocoObl MONydeHUsT M TNPUMEHEHHE (QeHoa.
®denonopmanbaeTUAHAS CMOJIA.

KapOoHunpHbBIE COEAMHEHUS — QIBJIETUIABl M KETOHBL JJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW rpymmbl. ['oMoJOrHYecKre psAapl albAEeTHI0B M KETOHOB, oOmas Qopmyrna,
n3oMepus U HOMeHKiIarypa. Du3znueckue CBOMCTBA ANBACTHAOB U KETOHOB. XHWMHUYECKHE
CBOMCTBA QIbJIETMJIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHUEe albJeruioB,
KAaueCTBEHHbIE PEaKIMM Ha anbjaerujipl. CrocoObl IMOJIy4EeHUS M NPUMEHEHHE ajlbJAETUI0B U
KETOHOB.

OAHOOCHOBHBIE TpEJeNIbHbIE KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepuss m HomeHkinarypa. dusmueckue CBOICTBa OJHOOCHOBHBIX
MpeeNbHbIX KapOOHOBBIX KHCIOT. BojoponHbie CBA3M MeEXIy MOJIEKyJlaMU KapOOHOBBIX
KUCIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakuus 3TepuduKanuu, peakiuu c
Y4aCTHEM YTJIEBOJIOPOIHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbUHOW KUCTOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpazue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucHOT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, NaAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO8as KUCIOTBHL. (CrocoObl
MOJIy4YEHUs U IpUMEHEeHHe KapOOHOBBIX KHCIIOT.

Crnoxwusie 2¢upsl. ['oMonorudeckuii psia, odmas dhopMmyna, U30Mepusi 1 HOMEHKJIATypa.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupst. Ctpoenue, puznueckue U XUMHYECKHE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
1enouHol cpege. OCOOEHHOCTH CBOWCTB KHMPOB, COJIEPHKAIUX OCTATKU HENPEAEIbHbIX KUPHBIX
KUCHO0T. JKupsl B IpUpoOIE.

MBpu14 KaK coJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIHCTBHE.

OO6mrast xapakTepucThKa yriieBoaoB. Kraccudukamusi yrieBogoB (MOHO-, IU- U
nosjmcaxapuabl). MoHocaxapuabl: TJIIOKO3a, (pyKTo3a, Tajakro3a, pubo3a, ae30Kcupubo3a.
du3nyeckrue CBOMCTBA W HaxoxjaeHue B mnpupoge. DorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3bI: peaklUMM ¢ y4acTUEM CHHMPTOBBIX U aIBJETHUAHOM TIpyII, CHUPTOBOE MU
MOJIOUHOKHCIIOE OposkeHue. [IpuMeHeHHe TIIOKO3bl, €€ 3HAYeHHE B JKU3HEAEATEIbHOCTU
opranuszMa. Jlucaxapuzapl: caxapo3a, MajlbTO3a M JakTo3a. BoccraHaBiuBaromue U
HEBOCCTaHaB/IMBalOIMe aucaxapuiel. ['mapomns nucaxapunoB. HaxokaeHue B mpupoje u
npuMeHenue. Ilomucaxapuapl: Kpaxmai, TJIMKOTeH M Lesuioi03a. CTpoeHHe MaKpOMOJIEKYJ
Kpaxmaja, TIJMKOreHa M LeiIono3bl. dusnueckue CBONCTBA KpaxMalga U LEJUIHOJIO3BL.
XUMHUECKUE CBOMCTBA Kpaxmalsa: THAPOJIM3, KaUeCTBEHHAs pEakUus ¢ HOJOM. XHUMHUYECKUe
CBOMCTBA LIEJIIIOJIO3bI: THAPOJIN3, TOTydeHHe 3(upoB 1euioa03bl. ITloHsaTHe 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM HIENK).

OKCIIepUMEHTAIbHbIE METOJbl M3YYEHMs BEILECTB M UX IMPEBPALIEHUI: PacTBOPUMOCTh
pa3NUYHBIX CIIMUPTOB B BOJE, B3aMMOJEHCTBHE 3TaHOJAa C HATPUEM, OKHCIEHHE STHIIOBOTO
CIMpTa B ajlbJerHJ Ha pPACKaIEHHON MeIHOW IpPOBOJIOKE, OKHMCIEHHE S3THJIOBOIO CIUpPTa
JIUXPOMATOM Kajiusi (BO3MOXHO HUCIOJIb30BaHUE BUJICOMATEPUANIOB), KAUECTBEHHbBIE PEAKIIUU Ha
anpaeruapl (¢ ruapokcuom ruammuncepedpa(l) u runpokcunom meau(Il)), peaxkuus riunepuHa
¢ rugpokcusiom Meau(Il), xumuueckue CBOWCTBa pacTBOpa YKCYCHON KHUCJIOTHI, B3aUMO/IeHcTBHE
pacTBopa IIoKo3bl ¢ rujapokcuaom menu(ll), BzaumoneiicTBue Kpaxmaiga ¢ MOJOM, pelieHHe
SKCIEPUMEHTANIbHBIX 3aJa4 1o TeMaM «CrnupThl U (peHonb», «KapboHoBbie KUCIOThI. ClI0KHBIE
3pUpBI».

A3oTcoaepKamye OpraHnyecKre CoeINHeHusl.

AMHMHBI — OpraHM4eckue TpOM3BOJAHBIE aMMuaka. Kiaccudukanus  aMHHOB:
anupaTHyecKe U apoMaTUYeCcKHe; MepBUYHbIC, BTOPUYHbIE U TpeTHuyHble. CTPOEHUE MOJIEKYI,
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obmas ¢opMyna, U30Mepusi, HOMEHKJIATypa U (PU3HYECKHe CBOHCTBA. XMUMHUYECKOE CBOWCTBA
anmn(aTUIecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, ATKUIMPOBAHUE, B3aMMOJCHCTBHE TEPBUYHBIX
aMUHOB C a30TUCTON KuCI0TOU. COMM aNKUIIaMMOHUS.

AHUIIUH — TIPeICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenue aHwinHa. Bzaumuoe
BIIUSIHUE TPYIIIl aTOMOB B MOJIeKyne aHmiInHA. OCOOEHHOCTH XMMHYECKUX CBOWCTB aHWIJIMHA.
KauectBennsie peakuun Ha aHwiInH. CHocOOBI TOJYYEHHS M TMPUMEHEHHE alu(aTUYECKUX
amuHOB. [loryueHue aHmIMHA U3 HUTPOOCH30Ia.

Amunokucinotel. Homenknatypa wu  wu3omepus. OTtaenbHbIE MNPEICTABUTEIN  O-
AMHUHOKHUCIIOT: TJIMIMWH, alaHuH. Du3nueckue CBOMCTBA aMHHOKHUCIIOT. XMMHYECKHAE CBOMCTBA
AMUHOKHCIIOT KaK aM(pOTEpHBIX OPraHUYEeCKUX COCAMHEHHM, pEaKIus TMOJUKOHICHCAIUH,
oOpa3oBaHUe NMENTHIHOMN CBs3H. buosorndeckoe 3HaueHHe aMHUHOKHCIOT. CHHTE3 W THAPOJIN3
TIETITU/IOB.

benku kak npupoaHsie monumepbl. [lepBuunas, BTOpHUYHAsT M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, NEHATYpalus, KaueCTBEHHBbIE pEaklUu Ha
OenKHu.

DKCHEepUMEHTAIBHBIE METOJIbI M3YUYEHMsI BEIECTB U MX IMPEBpAICHUI: PacTBOPECHHE
OENIKOB B BOJIE, JICHATypalusi OCIIKOB MPU HArpeBaHUH, IIBETHBIC PEAKIMU Ha OENKH, pEIlIeHHE
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A3O0TCOJEp)Kallue OPTraHUYECKHE COCTUHEHUS» |
«Pacmio3HaBaHue OPraHUIECKUX COCTUHEHUI.

BricokomoliekyIsipHbIe COeTUHEHHS.

OcCHOBHBIE TIOHSTHSI XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEeHb MOJMMEpPU3AINH, CpefHsss MoJieKynspHas wmacca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTMHEHNN — TIOJIMMEPU3AITUS U TIOJTMKOH ICHCAITHS.

[TonumepHsie MaTepUabl. [Tnactmaccel (MOAMATUIIEH, MOJIUTIPOTTUJICH,
MOJIMBUHUIIXJIOPUI, MOJIUCTUPOJL, MOJTUMETUIIMETAKpUIIAT, MOJIMKApOOHATHI,
nojmdTUIeHTepedTanar). Y TUiu3anus u nepepaboTka miacTuka.

DOnacToMephl:  HATypaJbHBIM  KaydyK, CHHTETHYECKHE Kaydykd (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bosokna: HatypangbHbIE (XJIOTOK, MIEPCTh, MIENK), UCKYCCTBEHHBIC (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[lonumepsl  cnenmanbHOrO  HazHaueHWsT (Te(yoOH, KeBlIap, 3JIEKTPOIPOBOJSIINE
MOJIMMEPBI, OHOpa3iaraeMpie OJIUMEPHI).

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB W MX MPEBPAIllEHUI: 03HAKOMJICHHE C
oOpa3uaMu MPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKOB, pEIIeHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «Pacro3HaBaHue macTMacc U BOJIOKOHY.

Pacuérnbie 3agaun.

Haxoxaenue MonexyasipHOi popMyiibl OPraHUYECKOTO COETUHEHUS IO MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOJAILIUX B €r0 COCTaB, HAXOXXJICHHE MOJEKYISPHOW (OPMYIbl OPraHHYECKOTO
coenuHeHUsT Mo Macce (00bEMY) MPOAYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB PEAKLUU U/WIIM UCXOIHBIX BELIECTB, YCTAHOBJICHUE CTPYKTYPHOU (OopMyIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKMX CBOWCTB WM CHOCOOOB MOJIy4eHUS,
ompeneseHue JOJIU BbIX0Ja MIPOAYKTA PEAKIIMH OT TEOPETUUYECKH BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanuzaiust MexXnpeaIMeTHbIX CBS3€d MpPU U3Y4YEHUHM OopraHuyeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSl 4Yepe3 HUCMOJb30BaHHWE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHSATUN, IPUHATHIX B OTAEIBbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO LHUKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATUSA: SBICHHME, HAay4dyHBIM (DakT, TUNOTE3a, TEOpusd,
3aKOH, aHajMu3, CHHTE3, KiIaccHuuKalus, HAOMOJCHHE, W3MEpPEHUE, JKCIEPUMEHT, MOJCIb,
MO/JIETUPOBAHHUE.



®dusuka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHUYECKHUU
yYpOBEHB, BEIIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSHUE BEIISCTBA, (PU3MYECKHE BEIWYHHEI,
€IMHUILIBI H3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorusi: kierka, oprau3M, dKocucrema, ouochepa, MeTabOIM3M, HACIEICTBEHHOCTD,
aBTOTPOQHBIA U TeTepOTPOHBIM THUN MUTaHUsA, OpoxeHHe, (HOTOCHHTE3, AbIXaHUE, OCNKH,
YTJICBOJIBI, )KUPBI, HYKJICHHOBBIC KACIOTHI, (DEPMEHTHI.

I'eorpadust: moe3HpIe UCKOTIAEMBIE, TOTUIUBO.

TexHoJIOTHSI: TUIIEBBIE TPOYKTHI, OCHOBBI PAIMOHAILHOTO MTUTAHMS, MOIOIIIUE CPE/ICTBA,
MaTepHAaJbl U3 HCKYCCTBEHHBIX U CHHTETUYCCKHX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 3neMeHT. M3oTonsl. CTpoeHne 3JeKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE€ 4YHCIIa. OJHEPreTUYECKHWE YPOBHM U TOJYPOBHH. ATOMHBIE
opbutanu. Knaccudukanuss XuMU4ecKux 3J€MEHTOB (s-, p-, d-, f-anmemenTsl). Pacnpenenenue
AJIEKTPOHOB IO aTOMHBIM OpOUTaIsIM. OJIEKTPOHHbIE KOH(MUTrypalluu aTOMOB 3JEMEHTOB
MEepPBOro—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKJIEHHOM COCTOSHUH, 3JIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepmognueckuit 3axkoH u Ilepumonmueckas cucremMa XHMHYECKUX 3ieMeHTOB JI.M.
MenneneeBa. CBs3b mepuoauueckoro 3akoHa M llepmoanyeckoil cHUCTEMbl XUMHUYECKHX
AIIEMEHTOB C COBPEMEHHOU Teopuell CTPOeHHsS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs! CBOMCTB
XMUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXHBIX BEIIECTB MO Tpynmam M
nepuojiaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menneneena.

XuMHu4deckasi CBsI3b. BUAbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAsS, METAJUIMYECKas.
MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOW CBSI3W: OOMEHHBIM M JTOHOPHO-AKIENTOPHBIN. DHEPTHs
1 JuinHA cBs3U. 11oypHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble
cBsi3u. BogopoaHas cBsa3b. MexMOIEKyIsIpHbIE B3aUMOICHCTBUS.

BasleHTHOCTP M BaJIGHTHBIE BO3MOXHOCTH AaTOMOB. CBS3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX I€OMETPHYECKHM CTpPOCHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBinenne o0 KOMIUIEKCHBIX coeluMHEHHsX. (CoCTaB  KOMILIEKCHOIO — HMOHa:
KOMILJIEKCOOOpa3oBareib, JHraHAbl. 3HAuY€HHWE KOMIUIEKCHBIX coeauHeHuil. Ilonarue o
KOOPAMHAIMOHHOW XUMUU.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUs. THUIbl KPUCTAIIIMYECKUX
peETOK (CTPYKTYp) U CBOICTBA BEIIECTB.

[Tonsarue o gucnepcHbix cucteMax. MctuHHble pacTBOpHIL. IIpencraBienne 0 KOJUIOUIHBIX
pactBopax. CnocoObl BbIpaKEHUS KOHIICHTpPAIMM PAcTBOPOB: MaccoBas [OJs BELIECTBA B
pacTBope, MOJisIpHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHAChILEHHBIE  PACTBOPHI,
pacTtBopuMOCTh. KpucTtammoruaparsl.

Knaccugukanuss u1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. 1pHUBHAIbHBIC Ha3BAHUS
OTJIEIbHBIX NIPEACTABUTEIIEN HEOPraHMUYECKHUX BEILIECTB.

Knaccugukanus XuMHUUecKuX peakiuii B HEOPraHUUeCKOM U OpraHu4ecKoil XUMHUH. 3aKOH
COXPAaHEHHUsI MAaccChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBPAILECHUS DHEPIrUU MPH XUMHUYECKHX
peakuusx. TermioBsie 3h(HeKTsl XUMUYECKUX peakluil. TepMOXUMHUECKUE YpaBHEHMUS.

CkopocTh XUMHUYECKOM peaklnu, e€ 3aBUCUMOCTb OT Pa3IMyHbIX (akTopoB. ['OMOreHHbIe
U TeTeporeHHble peakunu. Katanus u karanu3atopsl.

OOpatumble U HeoOpaTuMble peakiuu. XuMHU4Yeckoe paBHoBecue. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHsA. DakTOphl, BIUSIOUIME HA IOJOKEHUE XUMHUYECKOTO PAaBHOBECHSL:
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TeMIlepaTypa, JaBJICHUE M KOHILEHTpAIMW BEIECTB, y4acTBYOIIUX B peakuuu. [Ipunnun Jle
[Tarenbe.

OnekrponuTtnueckas gucconuanus. CuibHble ©  crnabble  31eKTponuThl. CTeneHb
muccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, HienouyHas. BogopoaHbii
noxka3zatens (pH) pactBopa. ['maponus coneii. Peakiumu nonnoro oomena.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTaHOBUTENb. [Ipoliecchl OKHCIIEHHST W BOCCTAHOBJICHUs. BakHeWlne OKUCIUTETN W
BOCCTAHOBUTENU. METO T 2JIEKTPOHHOTO Oaianca. DIIEKTPOJIU3 PaCTBOPOB U PACILIABOB BEIIECTB.

DKCHepUMEHTAIbHBIE METOAbl HM3YUEHHUsI BEIIECTB W HMX MPEBPAIICHUM: pPa3IoKCHHE
MEePOKCUJIa BOJOPOJAa B MPHUCYTCTBUM KaTalu3aTopa, MOJETH KPUCTAUIMYECKUX PEIIETOK,
MPOBEACHUE pEAKIUi HMOHHOTO OOMEHa, OIpeAesieHUe Cpeibl PacTBOPOB C  IMOMOIIBIO
WHJIMKATOPOB, M3YYCHHUE BIIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKINH U
MOJIOKEHNUE XUMUYECKOTO PAaBHOBECHSL.

Heoprannueckasi xumus.

[Tonoxxenne HemeraioB B llepuogmyeckod cucreme xumudeckux snemeHToB JIH.
MenneneeBa U OCOOEHHOCTH CTpOEHHsS HMX aroMOB. (DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponsi HeMeTauIoB (Ha IpUMEpPe KUCIopoa, cepsl, hochopa u yriaepoaa).

Bonopon. Ilomydenue, ¢uznueckre M XMMHYECKHE CBOWCTBA: PEAKIMH C METANIaMU U
HEMETaJIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

lanorensr. Haxoxaenune B mpupojie, CrocoObl MoydeHus, (U3HIECKUE U XUMUUYECKHE
cBoiicTBa. ["asioreHoBOOpOIbl. BakHemme KHUCIOPOACOEpKAIIUE COCTUHEHUS TaJOrEHOB.
JlaGopaTopHbBIE U MPOMBIIIJIEHHBIE CIIOCOOBI MOMYYEHUs rajJoreHoB. [I[puMeHeHne rajJoreHoB u
UX COCJTMHECHUM.

Kucnopon, o3oH. JlabopaTopHble W MPOMBINUICHHbIE CIIOCOOBI MOJYYEHHUS KHUCIOPOJa.
®usnueckue MW XMMHYECKHE CBOWCTBA M MPUMEHEHHE Kuciaopoda U o030Ha. Okcuipl U
MIEPOKCUIBL.

Cepa. Haxoxnenwe B mpupojie, CrIOcoObl MONydeHus, (U3NUecCKhe W XUMHUYECKHE
cBorictBa. CepoBojopon, cynmbduasl. Oxcun cepbi(IV), oxcun cepri(VI). CepHuctas u cepHas
KHCJIOTBI W X coiu. OCOOCHHOCTH CBOWMCTB CEpHOM KHCIOTHL I[IpumeHeHue cepsl U €&
COEIUHEHUN.

A3zor. HaxokneHue B mpuUpojie, CHOCOObI MONYy4YeHUs, (PU3MUECKHEe U XUMHYECKHE
cBoiicTBa. AMMmuak, HUTpuAbl. Okcuapl azoTa. A30THUCTas M a30THAs KUCJIOThI M UX COJIU.
OcoOCEHHOCTH CBOWCTB a30THOW KHCIOTHI. [IpuMeHEeHHe a30Ta W €ro COeIMHEHHMH. A30THBIC
yaoOpeHusl.

®ochop. Haxoxaenume B mpupoje, cnocoObl MOdydeHHs, (U3MUYECKUe U XUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl Gocdopa, dochopHas kuciora u e€ Coiu.
[Tpumenenue ocdopa u ero coenunenuit. DochopHeie ynoOpeHUs.

VYrnepon, HaxoxJaeHHe B mpupojie. AsuorponHbie Moaudukanuu. Dusnueckue u
XMMHUYECKHUE CBOMCTBA MPOCTHIX BeUIECTB, oOpa3oBaHHBIX yriepoaoMm. Okcupn yraepoma(ll),
okcupa yriuepona(IV), yrompHas kucinora M e€ coiu. AKTUBUPOBAHHBIN Yroyb, aacopOIus.
Oymnepensl, rpadeH, yraepoaHsle HaHOTPYOku. IIpuMeHeHHME MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTIEPOIOM, U €T0 COSAUHEHUH.

Kpemuuii. Haxoxaenue B mpupofe, crnocoObl MoydeHUs, (pU3NUYecKre U XUMHYECKHe
cBoiictBa. Oxcun kpemuus(1V), kpeMHUEBas KMCIOTa, CHIIMKATHL. [I[puMeHeHe KpeMHHUS U ero
coenuHeHuil. CTEKII0, €ro MoJy4eHue, BUJIbl CTEKIIA.

[Tonoxenue meramnoB B [lepuoanueckoii cucreMe XUMUYECKUX 271eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaioB. Obiue ¢pu3ndeckre CBONCTBA METAJUIOB.
[Tpumenenne MeTawioB B ObITY U TexHHKe. CITaBbl METAILIOB.
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DNEKTPOXUMHUYECKANW P HampspkeHud  MeTauioB.  OOmme CcrnocoObl  MOTyYeHHS
METAJUIOB: THIPOMETAJLIYPIUsl, TUPOMETAILIYPIUs, deKTpoMeTautyprus. [lonarue o koppo3uu
MeTaiuioB. CiocoObI 3alUThI OT KOPPO3HUH.

OOmiast xapakTepucTuka MeTauioB IA-rpynmsl Ileprnoanueckoil CHCTEMBl XHMUYECKHUX
aneMeHToB. Hatpuil u xanuii: moimydyenue, GuU3NUECKue U XUMUYECKUE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEUIECTB U UX COCIUHEHUN.

Oo6mas xapakrepuctuka metayioB IIA-rpynnsr [leproguueckoil cucTeMbl XMMHUYECKHX
SIIEMEHTOB. MarHuii W KaJublMid: TMOJNydyeHHe, (QU3MYECKHe ¢ XHUMHYECKHE CBOMWCTBA,
IIPUMEHEHHE ITPOCTHIX BEIIECTB U UX coeMHEeH . JKECTKOCT BOJIbI U CLIOCOOBI €€ yCTpaHEHHUS .

AntoMuHMI: noJTyyeHue, QU3NYECKUE U XUMHUUYECKUE CBOMCTBA, IMPUMEHEHHUE IPOCTOrO
BEIIECTBA M €ro COCOMHEHUH. AMMOTEpHBIE CBOMCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMSL.

OOmiass xapakrtepucTuka MetauioB mnobounbix noarpynn (b-rpynm) Ilepuonmdeckoit
CUCTEMBI XUMHYECKHUX IEMEHTOB.

duznyeckue U XMMHUYECKHE CBOMCTBAa Xpoma U ero coequHeHni. OKCUIbl U TUAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl u AUXpOMAaThl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

du3nyeckue M XUMHYECKHME CBOWCTBA MapraHiia M €ro CoeIuHEeHWH. Baxueiine
coemuaenus mapranna(ll), mapranna(IV), mapranna(VI) u mapraama(VII). Ilepmanranar kanms,
€ro OKHCIIUTEIbHbIE CBOWCTBA.

DuU3NYECKUE U XUMUYECKHE CBOMCTBA XKeJe3a U ero coequHeHN. OKCUIbl, THAPOKCUABI U
cosmm xkene3a(ll) u xeneza(Ill). [lomyuenre u nmpuMeHeHUe KeJe3a U ero CIjIaBoB.

duU3nYeCcKre U XMMUYECKUE CBOMCTBA MelI U €€ coenrHeHuil. [lonmyyenrne n npumeHenmne
MEIN U €€ COeTUHEHUN.

[uuk: nomyuenue, GU3MYECKUE U XUMHUYECKHE CBOMCTBA. AM(OTEpHBIE CBOKWCTBA OKCHUIA
Y TUAPOKCH/IA IUHKA, THIAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne nuHKa 1 ero COeIMHEHU .

OKCIEPUMEHTAIbHBIE METOJBl HW3Y4Y€HHUS BEIIECTB W MX IPEBpPALICHUN: H3ydEHUE
00pasroB HEMETa/IoB, TopeHue cephl, (ocdopa, xkene3a, MarHus B KUCIOPOJE, M3YUYCHHE
KOJUIeKIMH «MeTamibl M CIUIaBbl», B3aMMOJEHCTBHE IIEIOYHBIX U IIEIOYHO3EMEIbHBIX
METaJJIOB C BOJOW (BO3MOKHO HCIIOJIb30BaHHE BUAECOMATEPHUATIOB), B3aUMOJACWCTBUE IIUHKA U
JKeJe3a ¢ pacTBOpaMU KHUCIJIOT U LIEJI04Yel, KaUeCTBEHHBIE PEAKI[MU Ha HEOPraHUYECKUE aHUOHBI,
KaTHOH BOJOPOJIa U KaTUOHBI METAJIOB, B3aUMOJICUCTBUE TUAPOKCHUIOB ATOMUHHUS U IIUHKA C
pacTBOpaMu KHCJIOT U LIEI0YEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aa4 M0 TeMaM «l ajJoreHs»,
«Cepa u e€ coequHEHUs», «A30T U Qochop U UX coeTMHEHUs», «MeTallbl TIaBHBIX MOATPYII,
«MeTtamibsl MOOOYHBIX MOATPYIIID.

X¥MUA U )KU3Hb.

Ponp xumun B oOecrieyeHNN YCTOWYUBOTO pa3BUTHA yelloBedyecTBa. [IoHATHE 0 HaydyHBIX
METOJax I[IO3HaHUS M METOJOJIOTMM HAay4yHOro wuccienoBaHus. Haydynble mnpuHIMIBI
OpraHu3alii XUMUYECKOTO MPOHU3BOACTBA. [IpoMbIlIieHHbIE COCOOBI TOMYYEHHS BaKHEHIIINX
BEIIECTB (HA MpUMepe MPOM3BOJCTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHosa). [IpoMbliiieHHbIe
CHocoObl MOJTYYEHHUS] METAUIOB M CIUIABOB. XUMHUECKOE 3arps3HEHUE OKpYXKaIoLel cpeabl U
ero nocneacTeus. Ponb xuMuu B o6ecriedeHun SHepreTuIeckoi 0€30MacHOCTH.

XuMus W 3700poBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia ucnonab3oBaHUs
JIEKapCTBEHHBIX NTpenapaToB. Poiab XUMUM B pa3BUTUH MEIULIVHBI.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MULIEeBbIe 100aBKU. Ponb xuMun B obecriedueHun
MUIEBOM 0€30MMacHOCTH.

Kocmernueckne u mapgromepnsle cpeactBa. beitoBas xumus. [IpaBuia Ge3omnacHOro
UCIOJIb30BAHUS TPenapaToB OBITOBOM XMMUHU B TIOBCETHEBHON KU3HH.

XUMUS B CTPOUTEIBCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMmus B celnbcKoM Xxo3stiicTBe. Opranndeckrue 1 MUHEpalbHbIe yI00peHusl.
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CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, Kepamuka. Matepuaibsl
JUI 3eKTpoHuKU. HaHoTexHoaorum.

Pacuérnsble 3amaum.

Pacuérbl: macchl BellecTBa MM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB, MacChl (00bEMaA, KOIMUECTBA
BEIIECTBA) MPOJIYKTOB PEAKIMHU, €CIM OJHO W3 BEIIECTB MMEET NpUMecH, Macchl (00BbEMma,
KOJIMYECTBA BELIECTBA) MPOJYKTAa pEeakluu, €CIM OJHO M3 BELIECTB JaHO B BUJE pacTBOpa C
ONpEAENIEHHON MAacCOBOM JI0JIEd PACTBOPEHHOIO BEUIECTBA, MAaCCOBOM JOJM M MOJISIPHOU
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, AOJM BbIXOJA NPOJAYKTa PEAKUMH OT TEOPETHUECKU
BO3MOXHOTO.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOPraHU4YeCKONW XUMHUU B
11 kyacce oCyIecTBIsAETCS Yepe3 UCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK U MOHATHUH, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAay4yHbIE TOHSATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIacCupuKalus, M[EePUOJUYHOCTh, HAOIIOJEHUE, HW3MEpPEHUE,
SKCHEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®uznka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOMbI, PAaTUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUYECKU YPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, WJICAIbHBIM Tra3, (QU3WYEeCKHe BEJIUYMHBI, E€IUHMIIBI
U3MepeHus, CKOPOCThb, IHEPIHsl, Macca.

buonorus: kimerka, opraHu3sM, JKocHCTema, Owocdepa, ™MeradoimM3M, MaKpo- U
MHUKpPO3JIEMEHTBI, O€NKU, KHUPBI, YIJIEBOJbl, HYKIEHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U OTOK SHEPTHH B 3KOCUCTEMAX.

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XMMHYECKasi IPOMBIIUIEHHOCTb, METAJLUTYPrusl, CTPOUTEIBHBIE MaTEPHUAIbI,
CEJIbCKOXO3SUCTBEHHOE IPOM3BOJCTBO, THILIEBas IPOMBIIUIEHHOCTh, (apManeBTHdecKas
MIPOMBIIIJIEHHOCTb, MIPOU3BOJCTBO KOCMETHUYECKUX [penaparos, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaT€pUAJIOB, 3JEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

B cooTBeTcTBUM C CHCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpE JHUYHOCTHBIX
pe3ylnbTaTOB OCBOCHMSI MpeaMmeTa «XHUMHs» Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHMs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPa)kTaHCKON
UJIEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH W CaMOOIPEICICHHIO;
HaJIMYME MOTHBAlMM K  OOYYCHHIO; TOTOBHOCTh W  CHOCOOHOCTH  OOYYaroIIuXcs
PYKOBOJCTBOBATHCSA MPUHATHIMH B OOIIECTBE MpaBUJIaMU M HOPMAaMH TOBEIACHUS; HAIUYWE
MIPABOCO3HAHUS, KOJOTHICCKOU KYJIbTYphI; CIIOCOOHOCTh CTABUTH IEJIU M CTPOUTH KU3HCHHBIE
TIJIAHBI.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUs» OTPaKaroT cHOPMHUPOBAHHOCTH
OTIbITA TIO3HABATENILHON M MPAKTUYECKON JESITEIIbHOCTH 00yJaloIIUXCsl B TIPOLIECCe peain3aliiu
00pa3zoBaTeIbHON JESTEIHLHOCTH.

JlngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITA TIO3HABATENILHON M MPAKTUUYECKON JESITEIIbHOCTH 00yUYaroIMXCcs B MPOIIECCE Pean3alluu
00pa3zoBaTeIbHON JEATEIHHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HAHUs 00YUYaAIOIMUMHUCS CBOUX KOHCTHTYIIMOHHBIX IMPaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUSI O COIMAIBHBIX HOPMax W TpaBWaX MEXKJIMYHOCTHBIX OTHOIICHUW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITENbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX
P aHAJN3€ PA3INYHBIX BUJIOB Y4eOHOM A€ATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIECHHUSI K HCTOPHUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOMN
XUMUU;

YBOXEHUS K IPOLIECCy TBOPUYECTBA B OOJIACTHM TEOPUU U TMPAKTUYECKOTO IMPHIIOKECHHUS
XMUMHH, OCO3HAaHUS TOTO, YTO JIaHHBbIE HAYKH €CThb pEe3YyJIbTaT HAJUTENbHbIX HAOIIOJACHUH,
KpPOIOTJIMBBIX IKCIIEPUMEHTAJIbHBIX IOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U IIPAKTUKOB;

WHTEpeca M I[03HABAaTEIbHBIX MOTHBOB B TMOJYYEHUHM U TOCIEAYIOIIEM aHajlu3e
nH(OpPMALIUU O NEPEIOBBIX JOCTHXKEHUSIX COBPEMEHHOM 0TEUeCTBEHHOM XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHbIE C XUMUYECKHUMH SBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OLIEHMBATH CBOE IMOBEJCHUE U TOCTYNKH CBOMX TOBAapUIICH C MO3UIMI
HPaBCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMHupPOBaHHSA KYJbTYPHI 310POBb:

MOHUMAaHM I[IEHHOCTeH 3J0poBOTO W 0e30macHOro olpasza >KM3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuiI OE30MacHOTO OOpaleHUs] ¢ BEIIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYI0BOU JI€ATEIbHOCTH;

MOHUMAHHS [IEHHOCTH TMPaBWJI WHAWBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIIOJICH;
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OCO3HAHUS TOCJICJICTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS KOOI,
HapKOTHUKOB, KypeHUs);

5) TPyAOBOro BOCIMTAHHUS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATENbCKON JIeATENBbHOCTH,
0O0IIeCTBEHHO MOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEIIEHUH MPaKTUUYECKUX 3aJad COLMAJIbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

MHTEepeca K MPAKTHUECKOMY HM3Y4YCHHUIO MpodeccHii pa3inuyHOTO poja, B TOM YHCJIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBa)XEHHUS K TPYY, JIOAAM TPYyJa U pe3ysibTaTaM TPYI0BOl 1A TEIbHOCTH;

TFOTOBHOCTH K OCO3HaHHOMY BbIOOPDY WHIMBUAYAIbHOW TpaeKkTopuu 0Opa30BaHUs,
Oyxaymieil mpodeccu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBA;

6) 3Kx0/10rnUecKoro BOCNMTAHUA:

9KOJIOTMYECKHU 11€7€CO00pa3HOro OTHOLIEHUS K MPUPOJAE KaK UCTOYHHUKY CYIIECTBOBAaHUS
’KH3HH Ha 3eMmie;

MMOHUMAaHMs II00aJIbHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM, BIUSHUS HIKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATBHOM CPEIBI;

OCO3HaHHS HEOOXOAMMOCTH MCIIOJIB30BAHMS JOCTUKEHUM XUMHH Ui PELIEHUS! BOIIPOCOB
paIMOHaIBLHOTO MPUPOAOTIONB30BAHUS;

aKTUBHOTO HETNPHUATHS NEHCTBHUI, MPHUHOCSIIMX Bpel OKpYXKarolled NpUpOTHOU cpere,
YMEHHSI TIPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMYECKHUE IMOCIEACTBUS MPeIpUHUMAEMBIX
JNENUCTBUN U MPEAOTBPAILATh UX;

HaJIW4Yus PAa3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NEeSITEIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HUMHU B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOSTH HICOJIOTUH XeMO(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu U
0OLIECTBEHHON MPAKTUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHusi e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPE/ICTaBIeHHsI 00 OKpYKaIoLIeM
MHUpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEpPHOCTEU M
peleHny mpodsieM COXpaHeHHUs MPUPOIHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHH JUIsI COBPEMEHHOM IMBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHMU HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, B PELICHUH II100aIbHBIX TPOOJIEM YCTOMYHUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYeCKOM, MUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecrevyeHny yCIOBHUM YCHEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: IOHUMAHHS CYIIHOCTH METOJIOB IO3HAHMUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJMy4yaeMble 3HAHUS IS
aHaM3a U OOBACHEHUs SBJICHUN OKPYXKAIOIIETO0 MHpa U MPOUCXOAANMX B HEM H3MEHEHUH,
YMEHHUS JIeaTh 000CHOBAHHBIE 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C LEJbIO MOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIh30BaTh XUMUUYECKUE 3HAHUS JUTSl peUIeHUs TpooiieM
B peaJbHbIX KU3HEHHBIX CUTYaLUAX;

HHTEpECca K MO3HAHUIO, UCCIIEN0BATEIBCKON IEATENBHOCTH;
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TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJYYCHHUIO HOBBIX 3HAHWM 1O XHMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEeOHOCTSAMHU;

WHTEpeca K OCOOEHHOCTSAM Tpyda B pa3iuuHbiXx cdepax mpodecCHoHATBHOM
JEeSITEILHOCTH.

METANIPEAMETHBIE PE3YJIbTATbI

MeranpeaMeTHbIe pe3yinbTaThl OCBOSHHS MPOTPaMMBI 10 XMMHUU Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYMMbIe JUIsI (POPMHUPOBAHUS MHUPOBO33PEHUSI OOYJAIOIIUXCS MEXAUCIUILUTUHAPHBIC
(Mex)npeaMeTHbIe) 00IIeHaAYYHbIE TIOHATHUS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crier(pUKy METOJI0OB MO3HAHMUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHs, SBJICHUE, MPOLECC, CUCTeMa, HAayYHBIH (aKT, MPHUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNEe, N3MEpEHHEe, SKCIIEPUMEHT U JIpyTHUe);

YHHBEpCcallbHbIe  ydeOHble  JeWCTBUS  (TIO3HABaTeNbHBIE,  KOMMYHHKATHBHBIC,
perynaTuBHble), obecreunBarouiie QOopMUpOBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COLMABHOM KOMITETEHIINH 00yYaroIInXCs;

CIIOCOOHOCTh ~ OOyYaroIIMXCS  MCMOJb30BaTh  OCBOEHHBbIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33pPEHUYECCKHE 3HAHWsSI W YHUBEpPCAIbHBIC y4eOHBIC ICHWCTBUS B IO3HABATEIHHON W
COIIMAIBHON MTPAKTHKE.

MertanpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATBHBIMH YIeOHBIMHU
MO03HABATEIHHBIMH, KOMMYHUKATUBHBIMU U PETYISTHUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

1) 6a3oBble JornUecKue AecTBUSI:

CaMOCTOSITENIPHO (OPMYIMPOBATh M aKTYaIM3WpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTNpeNeNATh IENU JeATEeILHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHPHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJIb30BaTh TMPHU OCBOCHWW 3HAHUN TPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICISITH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS JJIs1 0ObSICHEHUS OTIICIbHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIUN BEIIECTB U XUMUYCCKUX PEaKIIHi;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBA3U MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOHUTH JIOTHYECKHE pACCY)KICHHS (MHAYKTUBHBIE, JCIYKTUBHBIC, II0 aHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBO/IbI M 3aKJTIOUCHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHH CHMBOJIHMYECKHE (3HAKOBBIC)
MOJIENH, Pe0OPa30BhIBATh MOICIHHBIC MTPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
XxuMuueckas ¢GopMyna, YpaBHEHHE XUMHUYECKOM peakud — TMpU pEeHIeHUd Y4eOHBIX
MMO3HABATENBHBIX M MPAKTHYECKUX 3a]a4, MPUMEHATh Ha3BaHHBIE MOJICIIbHBIC MPEICTABICHUS
JUTSI BBISIBJIEHUSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMHUUYECKUX PEAKIUN.

2) 6azoBbIe UCCIeA0BaATEIbCKHE eCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHMS BEIIECTB U XUMHUECKUX PEAKIIUII;

dbopMmynupoBaTh LEeTH M 33Ja4d  HUCCIEJOBAaHHWSA, WCIOIB30BaTh TMOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYTHUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI TIO IPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BJIaJIETh HAaBBIKAMU CaMOCTOSTENIbHOTO TUIAHUPOBAHUS U TPOBEICHUS YYECHUUYECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IPOIlecca, CaMOCTOSTENBHO
MIPOTHO3UPOBATh €ro pe3ynabTaT, (QopMyIHpoBaTh OOOOIIEHHWS U BBIBOJBI OTHOCHUTEIHHO
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JOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW MCCIIEOBATEIbCKON W TPOEKTHOM JesITEIbHOCTH,
IIPOSIBJIATh CHOCOOHOCTh M T'OTOBHOCTH K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pELIECHUs
MIPaKTUYECKUX 334, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT0O3HAHUSL.

3) pab6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TOIMYJISpHAsS
JUTEepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOusi, pecypcbl HHTepHera),
aHAJIM3UPOBaTh MH(GOPMALMIO Ppa3IWYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(dbopMynHpoOBaTh 3aMpochl U TPUMEHATH pPA3IUYHBIE METOABI TPH TOMCKE M O0TOOpE
nH(popmaluy, He0OXOAUMOM /1JIsl BBIMIOIHEHUSI YUEOHBIX 3a/1a4 ONpPeAEAEHHOIO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (JOpMY HpEICTaBICHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIULBI, PUCYHKH U JIpYTHE);

HCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KAauecTBE CpPEACTBA IpH paboTe ¢ XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXINpeAMETHble ((uU3NYecKue M MaTeMaTH4YeCKHe) 3HakKu U
CUMBOJIBI, POpMYIIbI, a00OpeBHATYpPbI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAIbHBIC YUeOHbIE 1eliCTBUA:

3aJ1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOl TEMBI B X0/1€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBaTh UAEH, (GOPMYIUPOBATH CBOU MPEUIOKEHNS OTHOCUTENILHO BBITIOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEH PE3yIbTaTOB IO3HABATEIBHOM AEATEIBHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH TP BBINOJHEHUM XHMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIECAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuy yd4eOHOTro MpOoeKTa, M (OpMyaHpoBaTh BBIBOJBI MO pe3ylbTaTaM NPOBEAEHHBIX
HCCIIEIOBAHUI ITyTEM COTJIaCOBAHUS MO3ULUH B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

PeryasiTuBHble YHHBepPcaJibHbIe yUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IIJIAaHUPOBAaTh U OCYILECTBIATH CBOKO IMO3HABATEJIBHYIO NEATEIBHOCTD,
ompenenss e€ Leau W 3aJauyd, KOHTPOJIMPOBATh U MO0 Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATh
IIpe/UlaraéMblii aJIFOPUTM JIEHCTBUM IPU BBIIOJHEHUU YYEOHBIX M MCCIIENOBATENbCKUX 3ajad,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CIOCOO UX PEIICHUS C YIETOM TMOJYYCHHs] HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEAKIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI

Hpe,[[MeTHLIe PE3YyIbTAaThl OCBOCHUA MPOrpaMMBbI 110 XUMHUU Ha YFJIY6JIéHHOM YPOBHE Ha
YPOBHE CpCIHETO O6IJ_I€FO 06p8.30BaHI/I${ BKJIIOYAIOT Cl'IeI_[I/I(bI/ILICCKI/IC JUIA y‘Ie6HOFO npeamMeTa
«XHUMUS HAayY4YHbIC 3HAHUW, YMCHUS U CII0COOBI NEUCTBUU 1O OCBOCHHUIO, HMHTCPIIPCTAIUU U
npeo6pa30BaHmo 3HaHPII>i, BUJBI ACATCIBHOCTH IO IOJYYCHUIO HOBOT'O 3HAHHUA U ITPUMCHCHHUIO
3HaHUN B Ppa3JINIHbIX y‘le6HBIX CUTyalluaX, a TaKKC B PCAJIbHBIX JKXU3HCHHBIX CHUTYyaAlUAX,
CBSA3aHHBIX C Xumuen. B nporpamMme 1o XuMHUH NPCIAMETHBIC PE3YyJIbTAThl NPCACTABJICHBI I10O
rogamMm U3y4dCHUs.

10 KJIACC

HpCZ[MCTHLIe PE3YJIbTAaThl OCBOCHUSA KypCa «Opr AHUYCCKAasd XUMUSA» OTPAKALOT:

C(bOpMI/IpOBaHHOCTB HpeHCTaBHCHHﬁI O MCCTC M 3HA4YCHHH OpFaHH‘{eCKOf/'I XUMHHU B
CUCTCMC CCTCCTBCHHBIX HAYK U ec poJin B oOecreueHUH yCTOI\/'I‘{I/IBOI‘O Pa3BUTHA YCJIIOBCUCCTBA B
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pelieHn TPoOIEM IKOJIOTHUECKOM, SHEPTeTUYSCKOW U MUIEeBONH 0€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OO0CCIICUCHUU
paIMOHATIFHOTO MPHUPOIOTIONL30BaHUS, B (DOPMUPOBAHUHA MHUPOBO33PEHUSI U OOMICH KYIbTYpPhI
YeloBeKa, a TaKKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEAE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIInue
MOHATUS — XMMHMUYECKHH JJIEMEHT, aToM, SApO W d3JEKTpOHHas 00oJjiouka aroma, s-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE U BO30YKJAEHHOE COCTOSIHMSI aroMa, TMOpUAM3alus aTOMHBIX
opOuTaseli, MOH, MOJICKYJIa, BAJICHTHOCTH, JICKTPOOTPHUIATCIBHOCTh, CTEICHb OKHCIICHUS,
XUMUYECKasi CBSI3b, MOJb, MOJISIpHAs Macca, MOJIAPHBIM OOBEM, YIJIEPOIHBIN CKEJeT,
(GyHKIMOHATBHAS TPYIIA, PaguKal, CTPYKTYpHBIE (GopMynbl (pa3BEpHYTHIC, COKpalIEHHBIC,
CKEJIETHBIE), W30MEpHUsl CTPYKTypHas W TPOCTPAHCTBEHHas (FeoMeTpuuecKasi, ONTHYECKas),
M30MEpbI, TOMOJIOTUYECKUM PsiZl, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOA- M a30TCOJAEpXKAIINE
OpraHWYECKHUE COCAMHEHHS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuit 3akoH J[. M. MenneneeBa, Teopusi CTpOCHHS
oprannyeckux BemiecTB A. M. byriepoBa, 3akoH COXpaHEHHS MAacChl BEIIECTB, 3aKOH
COXpaHEHUsT M TPEBpAlIEHUS DHEPIHMH TPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS, JISKAIIUNE B OCHOBE TMOHMMAaHUS
NPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKHMX SIBIICHWW; TPEJCTABICHUS O MEXaHH3Max
XUMUYECKUX pPEaKIui, TEPMOIUHAMUYECKMX W KHHETUYECKMX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, 0 B3aMMHOM BJIMSIHUM aTOMOB W TPYII aTOMOB B MOJIKYyJaxX (MHIYKTHBHBIN U
Me3oMmepHbii A dexTsl, opueHTanTsl | u Il poxa); daxromornvyeckue cBeneHUs O CBOWCTBAX,
COCTaBe, MOJIyYeHUU U 0€30MMaCHOM HCIIOJIh30BAHNU BAKHEHUIITUX OPTAHUUECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JESITEeTbHOCTH YeNOBEKa, OOIIMX HAYYHBIX MPUHIUIAX XUMHYECKOTO
MPOM3BO/ICTBA (HA IPUMEPE MPOM3BOJICTBA METAHOJIA, TEPEPabOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHble MPU3HAKU MOHATUH, yCTaHABINBATh
MX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME ITOHATUSA IIPU OMMCAHUM COCTaBa, CTPOEHUS U
CBOMCTB OPraHMYECKUX COCTUHECHU;

c(hOpMUPOBAHHOCTh YMEHUM:

HCIIOJIb30BATh XUMHUUYECKYIO CUMBOJIMKY JJIs1 COCTABIICHHS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHMYECKUX BEIEeCTB;

COCTaBJATh YPAaBHEHHS XMMHUYECKMX pPEAKUUA M  pPACKPbIBATh HMX  CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAKIMIl  MOCPEACTBOM  COCTABJICHHUS  3JIEKTPOHHOTO
OanmaHca STHUX peakUui, peakiuii HOHHOTO oOMeHa MYTEM COCTaBJICHHMS HX IMOJHBIX H
COKpalI€HHbIX HOHHBIX YPaBHEHU;

M3TrOTaB/IMBATh MOJIEIM MOJIEKYJ] OPraHWYeCKUX BEIIECTB I WIUIKOCTpAlUU  UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATH MPUHAIIEKHOCTh U3YUEHHBIX OpPraHUYeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K OMpeAeNEHHOMY KIIACCy/TpyIIe COeAUHEHUH, TaBaTh UM
Ha3BaHus Mo cuctemarndeckoit HoMmeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BAHUS
JUIS  OTACTBHBIX TPEJCTaBUTENEH OpPraHUYeCKUX BEUIECTB (STWJICH, AaleTWJieH, TOJYyOd,
TJIMLEPUH, OJTUJICHIJINKONb, (eHon, Qopmanpaerua, areranbIeru, aneToH, MypaBbUHAas
KHCIJIOTA, YKCYCHAasl KHUCJOTa, CT€APUHOBAas, OJICMHOBAs, MAJIbMUTHUHOBAS KHUCIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUITUH, TUBUHUI, U30TPEH, XJIOPOMIPEH, CTUPOI U IPYyTHUe);

chOpPMUPOBAHHOCTh YMEHHUS OMNPEAETATh BHUA XUMHUYECKOW CBS3U B OPraHUYeCcKHX
coeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

chOpMUPOBAHHOCTh YMEHHSI TPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOEHHUS OPraHUYeCKHUX
BemecTB A. M. ByriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS;
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c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTPOEHHE, (QHU3MUYECKHE WU
XMMHMUYECKHUE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH pa3IMUYHbIX KJIACCOB OPTraHUYECKUX BELIECTB!
QJIKAHOB, LUKJIOAIKAHOB, AJIKEHOB, AJIKaJUECHOB, AJIKUHOB, ApPOMATUYECKUX YIJIEBOJOPOJIOB,
CIIMPTOB, AIBJETUAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXHBIX 3(UPOB, KHPOB,
HUTPOCOEANHEHUI U AMUHOB, aMUHOKHUCIIOT, OETIKOB, YIII€BOJOB (MOHO-, - M MOJIUCAXAPUIOB),
WUIIOCTPUPOBATh TIEHETHYECKYI0 CBSI3b MEXKIY HHUMU YpPaBHEHUSIMH COOTBETCTBYIOLIUX
XMMUYECKHUX PEAKIHi ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (hOpMYIT;

C(OPMHUPOBAHHOCTh yMEHHsS TOATBEP)KIATh HAa KOHKPETHBIX MpPHMEpax XapakTep
3aBUCHUMOCTH PEAKLMOHHOW CHOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTU M TUIA
KOBAJICHTHOM CBSI3U (G- U TM-CBSI3U), B3AUMHOTO BJIMSIHUS @TOMOB U IPYII aTOMOB B MOJIEKYJIaX;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHUKH YIIIEBOJOPOIHOTO CHIPHS
(HedTb, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepabOTKH M MPAKTHUUECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadOoTKH;

c(OpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUI O ECTECTBEHHO-HAy4YHBIX METOJax
MO3HAHUSI — HAONIOIEHUH, W3MEPEHUHU, MOJEIUPOBAHUH, OKCIEPUMEHTE (peaJlbHOM U
MBICJIEGHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHMUS;

cOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIE OMNEPALUU  MBICIUTEIHHOU
NEATeNbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, 0000ILIeHHE, CHUCTEMaTHU3allUI0, BBISBICHHE
MIPUYHUHHO-CIIEICTBEHHBIX CBA3EH — JJIs U3yUEHUsI CBOMCTB BEILIECTB U XUMUYECKUX PEaKIUil;

c(OpMUPOBAHHOCTh YMEHHI: BBISBIIATH B3aUMOCBSI3b XMMHUECKHUX 3HAHUI C MOHATUSMU U
MPEJICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uid 0ojiee OCO3HAHHOIO
MMOHUMAaHMS CYIIHOCTH MaTepHalIbHOTO €IUHCTBA MHpA, UCIIOJIb30BATH CUCTEMHbIE 3HAHUS IO
OpraHMYeCcKON XUMUU AJIsi OOBSICHEHHS] U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4dHYIO IPUPONY,

C(OPMHPOBAHHOCTb YMEHHUI: NPOBOJUTH pacuy€Thl IO XUMHUYECKUM (opMmynam WU
YPaBHEHMSIM XUMHUYECKUX PEaKIHUi C UCIOJIb30BaHUEM (U3NYECKUX BEIUYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BELIECTBA), XAPAKTEPU3YIOLUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl MO0 HAXOXKJICHUIO XUMHUYECKOH (OpMyINbl BELIECTBA 10 M3BECTHBIM MAaCCOBBIM JOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTU ra3000pa3HbIX BEILECTB;

Cc(OPMHUPOBAHHOCTh YMEHMH: IPOTHO3MPOBAThH, aHAJIU3UPOBATh U OLEHMBATH C IMO3ULUI
9KOJIOTUYECKON 0€30IacHOCTH MOCIEACTBUS OBITOBOM M IPOM3BOJCTBEHHOH JEATENIbHOCTH
YeJI0BeKa, CBS3aHHOM C IepepalOTKOM BELIECTB, WCHOJIb30BATh IOJIYYEHHbIE 3HAHUSA IS
IPUHATHUSA TPAMOTHBIX PEIIEHUI Mpo0JieM B CUTYalUsX, CBSI3aHHBIX C XUMHEH;

C(OPMHUPOBAHHOCTbh YMEHUIl: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHUH
HKCIEPUMEHT (IIOTy4YE€HHE U U3y4eHHE CBOMCTB OPraHUYECKUX BEILECTB, KAUECTBEHHbIE PEAKLIUU
YIJIEBOJOPOJOB PA3jIMYHBIX KJIACCOB M KHUCJIOPOACOIEPKAIUUX OPraHUYECKUX BEIIECTB,
peleHre HKCIEePUMEHTANbHbIX 33Jad [0 pPAaCHO3HABAHHUIO OPraHUYECKUX BEIIEeCTB) C
coOuoileHueM MpaBuil  Oe30macHOro  oOpallleHHs C  BeUleCTBaMH U JIaOOPaTOPHBIM
oOopynoBaHueyM, (opMylIMpoBaTh I€/Ib HMCCIEIOBAaHUA, NPEICTABIATh B Pa3IUMuHON (dopme
PE3yJIbTaThl KCIIEPUMEHTA, aHAIIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTb YMEHHIA:

coOuoaTh MpaBHiIa HKOJOTHUECKH 11€JIecO00pa3HOro MOBEICHHUS B OBITY M TPYAOBOM
NESITEIBHOCTH B ILEJIAX COXPAHEHHWS CBOErO 3J0POBbs, OKPY)KAIOIIEH IPHUPOJHON Cpeabl U
JNOCTHIKEHHS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HABATh OIACHOCTb TOKCHUYECKOIO AECHWCTBHSI Ha JKUBBIE OPraHU3MBbl ONPEACIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMAas cMblca nokasatens [T1K;

aHaM3UpPOBaTh  11€J€COO00Pa3HOCTh  MPUMEHEHHS  OpPraHWYEeCKUX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOLICHUS PUCK-TI0JIB3a;

Cc(OPMHUPOBAHHOCTh YMEHHMU: OCYIIECTBIATH IleJICHANpPAaBIEHHBIA IMMOMCK XHMHUYECKOH
uHpOpMAIMK B PA3TUYHBIX MCTOYHMKAX (HAayyHas W ydyeOHO-HaydHas JUTeparypa, CpelcTBa
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MaccoBoil mHpopmanuu, WHTepHET W Jpyrue), KPUTHUECKH AaHAIU3UPOBATH XHUMHYECKYIO
uHpopMaIHnIo, nepepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C MOCTABJICHHOHN yueOHOM
3a1a4uen.

11 KJIACC

[IpenmetHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyecKas XUMHsD)
OTPAKAIOT:

c(OPMHUPOBAHHOCTH MPEICTABICHHUIA: O MAaTEPHAILHOM E€IMHCTBE MUPA, 3aKOHOMEPHOCTSX
U T03HABAEMOCTH SIBJICHUW IPUPOJBI, O MECTE€ M 3HAYCHUU XMMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poJii B 00ECIeUeHNH YCTOWYMBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJOIMYECKOH,
SHEPreTUYeCKOM W IMUIIEBOH 0O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/JaHUU HOBBIX
MaTepUaIOB,  HOBBIX  HMCTOYHHUKOB  DJHEPrHUM, B  OOCCIIEYEHHWH  PAIMOHAIHHOTO
MIPUPO/IOIIOJIL30BaHuS, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyJIbTyphl UEIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJTHOM Cpesie;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAaHHM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarolne
MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aToMa, S-
, p-, d-aTomMHBIE OpOMTamM, OCHOBHOE M BO30YXJIEHHOE COCTOSIHUSA aToma, THMOpHAM3alus
aTOMHBIX OpOWTajneil, HOH, MOJIeKyJa, BaJ€HTHOCTb, JJIEKTPOOTPHULATEIbLHOCTb, CTEIEHb
OKHUCJICHHS, XHMMHUYecKas CBs3b (KOBaJE€HTHas, HWOHHAas, MeTajuIndyecKas, BOJOpO/HAsA),
KpUCTAJUIMYECKasi PEIIETKa, XUMUYECKas PEakKlHs, PacTBOP, IEKTPOJUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJUTAYECKAsT ~ JUCCOLMAIMA, CTENEeHb JUCCOLMAlMH, BOJOPOAHBIN  IOKA3aTelNlb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3((HEKT XUMHUECKON peaklliy, CKOPOCTh XUMHUYECKOMN
peakuuy, XUMHYECKOE€ paBHOBECHE; TEOpPUUM U 3aKOHBI (T€OpUsS DIIEKTPOJIUTHYECKOU
qucconuanuu, nepuoauyeckuil 3akoH J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHMS M MPEBPALICHUS SHEPTUU NP XUMHUYECKHUX PEAKUUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JEKAIIUE B OCHOBE NMOHUMAHUSA MPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKUX SIBIICHUM; COBPEMEHHBIEC IPEICTABICHUS O CTPOCHHWM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM W HAJMOJIEKYJISIPHOM YPOBHAX; MPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PpPEaKIUH, TEPMOAUHAMUYECKMX M KHHETUYECKHX 3aKOHOMEpPHOCTSIX HX
MPOTEKaHUs, O XUMHYECKOM pAaBHOBECHM, pacTBOpax M  JUCHEPCHBIX CHUCTEMAX;
(akToNOrMuecKue CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYyYEHUH M OE30MaCHOM HCIOJIb30BaHUU
BOKHEHIINX HEOPraHUYECKUX BEIIeCTB B OBITY M NPAKTUUYECKON MAESITEeIbHOCTH YelOBEKa,
00LIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUIA: BBISIBJISITh XapaKTepHbIE MPU3HAKHU MOHATUH, yCTAaHABINBAThH
HX B3aMMOCBSI3b, MCHOJIb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU OMNHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLECHUI;

c(hOpMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XUMUYECKYI0 CHMBOJHUKY Uil COCTaBIICHUS
dbopMyn BeIIECTB M YpaBHEHUH XHMUYECKUX PEAKIUi, CHCTEMaTHYECKYI0O HOMEHKIATYpYy
(IUPAC) u TpuBHalibHbIE Ha3BaHUS OTAEIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEIEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOHW CBSI3M (KOBAaJIGHTHAs, MOHHAS, METaJIU4ecKas,
BOJIOPO/IHAs ), TUIT KPUCTAJUINYECKOH peIIETKHM KOHKPETHOTO BELIECTBA;

C(OPMHUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XUMUYECKON CBSI3UM M THUNA KPUCTATMYECKON peméTky, 0OMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOH CBSI3H;

Cc(OPMHUPOBAHHOCTh YMEHHUH: KiacCU(PULIUPOBaTh: HEOPraHUYECKHE BeIleCTBa MO HX
COCTaBy, XUMUYECKHE PEAKIHUU IO PA3IUYHBIM IMpHU3HAKaM (YHCIY M COCTaBy pearupyromux
BEIIECTB, TEMJIOBOMY O3(deKTy peakiuu, H3MEHEHHUIO CTEleHeH OKHUCIEHUS D3JIEMEHTOB,
0o0paTUMOCTH, Y4acCTHMIO KaTalau3aropa W JAPYrHe); CaMOCTOSATENBHO BbIOMPATh OCHOBAHMSA U
KPUTEPHH JUIs KJIacCU(UKAIIMHN U3y4aeMbIX BEIIECTB U XUMHUECKUX PeaKIuii;
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chOpMHUPOBAHHOCTh YMEHHS pPAacKpbhIBaTh CMBICI Mepuoaudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYIO, OOBSACHUTEIBHYID U
MPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHUPOBAHHOCTh YMEHHUHN: XapaKTepU30BaTh HIEKTPOHHOE CTPOCHHWE aTOMOB U HOHOB
XMMHUYECKUX DIIEMEHTOB IIE€pBOro—4erBEpPTOro mnepuonos Ilepumonmueckon cucrems .M.
MeneneeBa, UCHOJIb3ys MOHATHS «IHEPreTUYECKUE YPOBHHU», «IHEPrE€TUYECKHE IOLYPOBHIY,
«$-, p-, d-aToMHBIE OPOHMTANIM», «OCHOBHOE W BO30YXIEHHOE DSHEPreTHUECKHE COCTOSHHS
aToMay; OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHMH 1o nepuoaaM u rpynnam Ilepuoauueckoii cucremsl [l 1. MenaeneeBa, BaJeHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX JIEKTPOHHBIX 000JI0UEK;

cOpPMHUPOBAHHOCTh yYMEHHWH: XapaKkTepu30BaTh (OIMUCHIBATH) OOIIUE XUMHUYCCKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPTraHMYECKUMH BEIIECTBAMU C IIOMOIIbI0 YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX
peaKuuii;

c(OpPMHUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYHIHOCTb: OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil MoCpeICTBOM COCTaBJIEHHS IEKTPOHHOIO OanaHca 3THUX PEaKIHMi; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHH; peakiuil
TUIPOJIN3A; PeaKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPe THIPOKCOKOMILIEKCOB ILMHKA WU
ATIOMUHUS);

cOpPMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUS XUMHYECKHX
peakuuii ¢ y4E€TOM HMX DHEPreTHYECKHX XapaKTepUCTHUK, XapakTep HW3MEHEHUs CKOpPOCTH
XMMHUYECKON peakiMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapakTep CMEIIEeHUs
XUMHUYECKOTO PAaBHOBECHUS IO BIUSHUEM BHEITHUX Bo3aeicTBuid (mpuHimn Jle [larense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEaKIUH, JIe)Kallle B OCHOBE
MIPOMBIIIJIEHHOTO TOJMY4YeHUs] CEpHOM KHUCJIOThI, aMMHaka, oOOlIue HaydyHble MPUHIIMUIIBI
XMUMHUYECKUX TPOU3BOJACTB; LIEJIECO0OPAa3HOCTh TNPUMEHEHUS HEOPraHMYeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLEHUS PUCK-TI0JIb3a;

c(hopMUPOBAHHOCThH BJIAJCHHS CUCTEMOM 3HAHUI O METOaX HAYYHOT'O TIO3HAHUS SIBJICHUI
NpUpOAbl — HAOMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJICHHBII), HCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHs MPUMEHSITh 3TH 3HAHUS MPU
AKCIEPUMEHTAJIbHOM UCCIICJOBAaHUM BEIIECTB M JUIsI OOBSCHEHUS XUMHYECKHX SBJICHHIA,
HMMEIOIINX MECTO B IPUPOJIE, IPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HM;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIIATH B3aMMOCBSA3b XUMHUECKUX 3HAHUM C MOHITUSIMHU U
MIPEJICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAyYHBIX MPEIAMETOB [uis 0oJjiee OCO3HAHHOIO
IMOHMMAHMS MaTEPUATIBHOTO €AMHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHUS TPOBOIUTH PACUETHI: C UCIIOIH30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsI KOHIIGHTPAIIMs»; MacChl BEIIecTBa UM 00bEéMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe WM 00BEMY OJHOTO M3 YYACTBYIOLIUX B pEaKIUu
BEIIECTB; TEIJIOBOTrO 3(pdeKTa peakuu; 3HaUeHUs: BOJIOPOJHOTO MOKa3aTelNs paCTBOPOB KUCIOT
U 1IeNiodel ¢ M3BECTHOM CTENEHbI0 IUCCOIMAlMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa PEaKlMH, €CIU OJHO M3 UCXOJHBIX BEIIECTB JaHO B BUJE PAacTBOpPA C ONPENEIEHHON
MaccoBO#l Joyiell pacTBOPEHHOIO BELIECTBA WJM JIAHO B M30BITKE (MMEET MPHUMECH); J0JIU
BBIX0/1a MPOJIyKTa PEAKLUHU; 00bEMHBIX OTHOIIECHUH ra3oB.;

Cc(OPMHUPOBAHHOCTh YMEHHIl: CAMOCTOSITENbHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHM
SKCIEPUMEHT (IIPOBEACHUE PeaKIUii HOHHOTO 0OMeHa, MOATBEPKICHHE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKHUX BELIECTB, ONPEACICHUE CPEIbl PACTBOPOB BEILIECTB € IIOMOIIBIO UHAUKATOPOB,
U3yYeHHE BIUSHHUS pa3IM4YHbIX (AKTOPOB HAa CKOPOCTh XHMHYECKON peakiuH, pelIeHHue
AKCMEPUMEHTATBHBIX 3a/1a4 1Mo TemaMm «Metamisl» u «HemeTamasl») ¢ coOmMoaeHneM MpaBHil
6e3omacHOro oOpaleHHus C BelecTBaMU U JabOpaTOpHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH

21



[eMh HKCCIENAOBAaHUS, TPEACTABIATh B pa3IMIHOW (opMe pe3yiabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUH: COOMIOAATH MpaBUia MOJIH30BAHKS XUMUYECKOW MOCYAON U
nabopaTopHbBIM 000pyIOBaHEM, OOpAIICHHs C BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIIHSIMU
[0 BBIMOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKHX OIBITOB, 3KOJIOTMYECKH 11eJ1ecO000pa3Horo
MOBEJICHUs B OBITY W TPYIOBOH JCATENIBHOCTH B IEISAX COXPAaHEHHUS CBOETO 3/I0POBbS,
OKpY)KaloLEel OPUPOJAHOW Cpeabl M JOCTHKEHUS €€ YCTOMYMBOTO PA3BUTHS, OCO3HABATH
OTIACHOCTh TOKCHYECKOTO JICHCTBUSI HAa KUBBIE OPraHU3Mbl OMNMPEACIEHHBIX HEOPTraHWYECKUX
BEIIECTB, MOHUMas cMbIci nokazarens [IJIK;

c(OPMHUPOBAHHOCTh YMCHHIA: OCYIIECTBJIATH IICJICHANIPABICHHBIN TMOWCK XUMHYECKOU
nH(OpMAMKA B Pa3jIMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAydHasl JUTEepaTypa, CpelCcTBa
MaccoBoii uH(popmaruu, WMuTEpHET W Jpyrue), KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(opMaluio, nepepadaTeiBaTh €€ M MCIOJb30BaTh B COOTBETCTBUM C TOCTABICHHOM Y4eOHOM
3a/1a4uen.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4YecKOi XUMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTpOEHUS OPraHnYecKUX coequHeHuil A. M. 8
byrneposa
Hroro no pazneny 8
Pasznes 2. YriieBoaopoanbl
51 [IpenenbHbIe YrIeBOIOPOABI — AJKAHBI, 5
LHHKJIOATIKAHBI
29 HenpenenbHbie yrieBo10pOabl: AIKEHBI, 14 1
AJKaJUEHbI, AJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8
24 [IpupoHbIE UCTOYHUKH YTIIEBOIOPOIOB U UX 4
nepepaboTka
2.5 l"asioreHnpou3BoAHbBIE YTIEBOJOPOIOB 4 1
Wroro no pazgeny 35
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 11 1
39 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U )1 1
keToHbl. KapOoHOoBBIEe KUCHOTHL. CIOKHBIE
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a¢upsl. XKups

3.3 VYrieBoabl 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHUs1

4.1 AMuUHBI. AMHUHOKHUCIIOTHI. benkn 12
Hroro no pazneny 12
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BrIicOKOMOIEKYISIPHBIE COETMHEHUS 6

Hroro mo pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3akoH
1.1 u [lepnoanueckas cucteMma XUMUYECKUX 9
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1
' BEILECTB
1.3 XHWMHYECKUE PEAKIIUU 19 1 3
Hroro no pasgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hewmeranmnsl 31 1
2.2 Mertanbl 23 1
Hroro no pazneny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTIO3HAHUSI B XUMUH. XAMUS U 9
' KH3Hb
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipeamer u 3HaUEHNE OPraHUYECKON
XMMMH, MIPEICTABICHIE O MHOI000pazuu
OPraHNYeCKUX COCTMHEHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BajeHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHECHUAX. MexaHu3Mbl 00pa30BaHUs
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHHst OpraHU4ecKUX
coenqunenuit A. M. byriepoBa

Bupl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHA. DJICKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEIUHEHNN

[IpencraBnenue o KiaccuPpuUKay 1
cucremaruueckas Homenkiarypa (IUPAC)
OPraHUYeCKUX BEILIECTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUHU
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Cucremaruzanuys u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psl, oO1as
(dopmyna, HOMEHKJIAaTypa 1 H30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckue 1 XMUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl nosTyueHus: U IpUMEHEHue
AJIIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHHUS M XUMHYECKHX CBOKCTB, CITOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenune pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHWYECKOTO BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISIIHNX B €r0
cocras. CucreMarusanus 1 0000IIeHNE
3HAHHH 10 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmyIna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas U HUC-TpaHC-U30MepHs
aJIKCHOB

15

dusnuecKkrue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa
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CrniocoObl mosTyyeHHs U IPUMEHEHHE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo treme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA

18 oTnpe/iesieHue MOJIEKYIIpHON (GOPMYIIbI
OpraHMYECcKOro BellecTBa
AJNKaJIueHbI: CONPSHKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKHE CBOMCTBA CONPSKEHHBIX
JTMEHOB

)1 CrniocoObl nosTyueHHs U IPUMEHEHNE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psii, oO1as

2 (bopMyna, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XHUMHUYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHbIe peakiii Ha TPOMHYIO CBSI3b

)5 CrniocoObl nostyyeHus U IpUMEHEHUe
AJIKMHOB

26 Pemenue 3anau: pacy€Tsl 0 ypaBHEHUIO
XMMHMUYECKON PEaKINU

7 Cucremaru3zanus 1 00o0IIeHne 3HaHUH 110

TEMC
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28

ApeHbI: TOMOJIOTHYECKUH Psijl, 0OmIast
(dopmyna, HOMEHKIIATypa. DICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT
OeH30I1a U TOJIyoI1a, UX (PU3NIECKUe
CBOMCTBA

29

XHMMHUYECKUE CBOMCTBA APEHOB: PEAKLUHU
3aMelIeHUs

30

XHWMHUYECKHE CBOMCTBA aPEHOB: PEAKIUN
MIPUCOEAVHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oa

31

OCOoOEHHOCTH XUMHYECKUX CBOUCTB
CTHpOJIa

32

Pemenne pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHM4eCcKOro BelecTBa

33

CriocoObl MosTydeHus: U IpUMEHEHUe
apeHoB

34

I'enetnueckas cBI3b MCXKAY pa3IMdYHbIMU
Kj1acCaMu yrjii€eBoaopoa0oB

35

PacuéTel o ypaBHEHUSM XUMUYECKUX
peakmnuii. CucreMaruzaius u 00001eHne
3HAHUHU II0 TEME

36

[Ipuponausiii ras. [lomytHsie HEDTIHBIE
rasbl

37

KaMmeHHBI# yroib U MpOyKThl €ro
nepepaboTKH

38

Hed1b 1 cniocoOsl e€ nepepaboTKH.
[TpumeHeHHe NPOIyKTOB NepepaboTKu
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HeTH

39

I'enetnueckas CBI3b MCKAY pa3IM4YHbIMUA
KjracCaMu yrijieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; pEeaKLUu
3aMelleHus TajJoreHa

41

JleicTBue menoyvent Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicteue
JITAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
pazaeny "YrneBoaoposr"

43

KonTponbHas pabota o teme
"VYrneBonopoer"

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiiaccuukanus,
¢du3nveckue CBOKWCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl MOJIY4YCHUS U IPUMCECHCHUC
OJHOATOMHBIX CITMPTOB

47

[Ipocthie 3¢upsl: HOMEHKIATYpa U
H30MepHsi, 0COOEHHOCTH (PU3UYECKUX U
XUMUYECKUX CBOMCTB

48

MHOroaTroMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U
TJIMLEPUH, UX (PU3NYECKHE U XUMHYECKUE
CBOICTBa
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CrniocoObl mosryyeHus U IpUMEHEHNE

e MHOTOATOMHBIX CITUPTOB

50 ®deHoJI: CTPOEHUE MOJIEKYITbI, (PU3UUYECKUE
cBo¥cTBa. TOKCUYHOCTH (peHOTIA

51 XUMHYECKUE CBOMCTBA (heHOJIa

57 CriocoObl nostyueHus: U NpUMEHEHNE
(denona
[IpaxTnueckas padota Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"CnupTtsl U (heHobI"

54 Cucrtemarusanusa 1 0000IIeHe 3HAHUH 110
TEMe
AJTBJIETUIBI ¥ KETOHBI: DJICKTPOHHOE

55 CTpOCHHE KapOOHWIIBHOM TPYIIIBI;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyna,
M30MepHsl 1 HOMEHKJIaTypa

56 AJIbICTU/IBI I KETOHBI: (PH3HUECKUE
CBOWCTBA; pEAKIMH MTPUCOCTUHCHUS

57 Peakiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy AbJETUIOB U KETOHOB

58 CriocoOBbI MoTyYeHHsI aJIbJICTH/IOB U
KETOHOB
O/IHOOCHOBHBIC MTPE/ICIIbHBIC KAPOOHOBBIC

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHUS MX
MOJIEKYI

60 N3omepust 1 HOMEHKIIATypa KapOOHOBBIX

KHUCJIOT, UX (I)I/I?)I/I‘-ICCKI/IC CBOMCTBA
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61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

OcoOeHHOCTH CBOHWCTB MypaBbUHOU
KHACIOTHL. MHOT0OOOpa3ue KapOOHOBBIX
KHCIIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoMaTU4eCcKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BhICIINX
KapOOHOBBIX KHUCIOT

64

[TonsiTHE 0 MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl ostyueHus: U IpUMEHEHUe
KapOOHOBBIX KHCIIOT

66

CrnoxHbIe 3(OUPBI: TOMOJOTHYECKUH P,
obmas Gopmysna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMUYECKHE CBOMCTBA
a¢upoB

68

Pemenue pacu€THbIX 3aa4: M0 YPaBHEHUIO
XMUMHUYECKOHN peaklnu, Ha ONpeieieHHe
MOJIEKYISIpHOH (hOpMYIIbl OPraHUYeCKOTrO
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME
"KapOoHoBble kuciI0Thl. CiiokHBIE 3pupb"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOMCTBA (THUAPOIIU3)
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71

OcoOeHHOCTH CBOWCTB JKUPOB,
COACPpIKAIUX OCTATKH HCHIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOAE

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Morolee aecteue. Ilorsarue o
CUHTETUYECKHX MOIOIIUX CPEACTBAX

(CMC)

73

['eneTnveckas CBsI3b YriaeBOJOPOJOB U
KHCJIOPOJICOACPKAITUX OPraHMUYECKIX
BEILIECTB

74

Pacuérel no ypaBHEHUSIM XUMHUYECKUX
peakuui

75

Cucrtemaru3anusa 1 0000IeHe 3HAHUH 110
TeMeE

76

OO0mmas XxapakTepHUCTHKA YTIICBOJIOB U
Kiaccuukaiys yrieBo10B (MOHO-, TU- U
TOJIMCaxapy bl )

77

Monocaxapuabl: puznyecKue CBOMCTBa U
HaxX0XJIeHHE B IPUPOJIe

78

HpI/IMeHeHI/IC T'JIFOKO3BI, e€ 3HaUCHUE B
KUBHCACATCIIbHOCTH OpraHu3sMa

79

[[I/ICEIXapI/II[LIZ caxapo3a, MaJIbTO3a U
nakro3a. Haxoxaenue B IIpHUpoaAC U
IIPUMCHCHHUC NUCAXapHua0B

80

HOHI/ICElXapI/II[LIZ CTPOCHUC MAKPOMOJICKYII,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHE CBOﬁCTBa,
NPHUMCHCHUC

81

[TonsTue 06 HCKYCCTBCHHBIX BOJIOKHAX
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82

Pemrenne pac4yeTHsIX 3a1a4 Ha
OIIPEJEIICHUE J0JIH BBIXOA IIPOTYKTa
peaKkuuu OT TEOPETHYECKH BO3MOKHOIO

83

Cucremarusaius 1 00001IeHrEe 3HAHUHT 110
pazueny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiye opraHu4ecKme
coeMHEeHUS"

85

AMUHBIL: K1accu(UKalus, CTpoeHue
MOJIEKYJI, 001mast popmysia, U30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

86

XUMHUYECKUE CBOMCTBA aluPaTHUECKUX
aMUHOB

87

AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMUMHYECKUX CBOMCTB aHUJIMHA

88

CriocoOblI mosTy4eHHs 1 IPUMEHEHNE
annpaTHICCKUX aMUHOB

89

AMUHOKHUCIIOTHI: HOMEHKJIaTypa U
nuzoMmepusi, pusnveckre CBONCTBA.
OTtnenbHBIC MTPEICTABUTENH O-
AMUHOKHCIIOT

90

XuMHudeckue cBolicTBa AMHHOKHUCJIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
Cunre3 n IruapoJin3 MICrTuaoB

91

benku kak mpupoHbIE TOTUMEPHI;
CTPYKTYpPBI OEIIKOB

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

93

A30Tcozlep>1<aume reTCPOUUKIINICCKUC
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COCAMHCHUS. HyKJIeI/IHOBbIe KHUCJIOTBI:
COCTaB, CTPOCHHUEC U OuoIoruyecKas POJIb

94

[Ipaktuyeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TcoepKalue OpraHndecKue
coenuHeHus"

95

[IpaxTnueckas padota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
"Pacrio3HaBaHre OpraHMYeCcKuX
coenuHeHni"

96

KonTponbHas pabota o teme
"A30TCOIepKaIIe OPraHuIECKHE
coequHeHus"”

97

OCHOBHBbIE TTOHITUS XUMUH
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN 1
METOJIbI UX CUHTE3a —II0JIUMEPHU3aLUs U
MOJIMKOHICHCALIUS

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IJlacTUKa

99

DJ1acToMEphI: HATypabHbIN
CUHTETHYECKUE Kayuyku. Pe3nna

100

Bonokna: HaTypaJbHBIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMCPBI ClrICouaJbHOI'O
Ha3zHa4YCHUA

101

IIpaktuyeckas padota Ne 6. Perenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME
"Pacno3HaBaHUe ILIACTMACC U BOJIOKOH"

102

O00011IeHHE U CUCTEMATU3 AU
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HU3YUYCHHOI'O MaTcpuraia 1o TeMe

"BbIicOKOMOJIEKYSIpHBIE COeIMHEHUS"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM
anemeHT. M3oTomnsl

CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMHYECKUX 3JIEMEHTOB (-,
p-, d-, f-amemenThI)

Pacnpenenenne >meKTPOHOB IO AaTOMHBIM
opOuTasm

DNeKTpOHHBIC KOH(PUTYpAITUTU aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUH

DNeKTPOHHBIE KOH(MUTYPALIUU HOHOB.
DNEeKTPOOTPULIATEIBHOCTD

[Tepuonnueckuii 3akoH u [lepuoandeckas
CHCTeMa XMMHYeCKHuX d1eMeHToB . 1.
MeneneeBa, CBsI3b C COBPEMEHHOM Teopueit
CTPOEHUSI aTOMOB

3aKOHOMepHOCTI/I HW3MCEHEHMS CBOMCTB
XUMHUYCCKHUX 3JICMCHTOB U 06pa3yeMHX MU
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U
nepuogam

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IGHI/IC 3HAHMUH 110
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TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
Bonoponas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOXHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX pacTBOPAX

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObl BbIpaKeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemenne 3ama4d ¢ UCHOIB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 paCTBOPEHHOTO BelecTBa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_ICHI/IC 3HAHMUH 1O
TEMC
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20

KonTtponsnas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
HepI/IOl[I/I‘-IeCKaSI CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"”

21

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHUS YHEPTUU ITPU
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKThl XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
Kartanu3 u karaiu3atopsl

25

I'omoreHnnsie n IreTCPOrcHHbIC pCaKIun

26

[IpakTruueckast padota Ne 1 mo teme
"Biustaue pa3nudHbIX GaKTOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTumble U HEOOPATUMBIE PEaKIIUU.
XUMHYECKOE paBHOBECHE

28

[IpakTuueckas paborta Ne 2 o Teme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
MI0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'II/ITI/ILIeCKaH Aucconuanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. CrereHn
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Jucconranuu

Nonnoe npoussenenue Bojapl. Cpea BOIHBIX

30 pactBopoB. Boopoanslii nokaszarens (pH)
pactBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax 3JIEKTPOJIUTOB
[IpaxTueckas padota Ne 3 o Teme

32 "XUMHYECKHE peaKlIUi B pacTBOpax
AIEKTPOJIUTOB"
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxxHeume oKucauTeny u
BOCCTaHOBUTEIH

34 MeTtom 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DIEeKTPOIN3 PACTBOPOB U PACILIABOB
BEIIECTB

36 Pemenue 3ana4 pa3auyHbIX TUTIOB

37 Pemenue 3a1a4 pa3auyHbIX TUIIOB

18 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
teme "XuMHUeCKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenue nemeramios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux anemeHToB Jl. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atomMoB. du3nyeckre CBOKWCTBA HEMETAIIJIOB

41 AnnoTpomnus HeMeTajuloB (Ha mpuMepe
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KHCIIopoa, cephl, Gocdopa u yriepoaa)

Bogopon: nmony4uenue, pusndeckue u

42 XUMHUUYECKUE CBOMCTBA. ['Mapuab
l"aymorensl: HAXOXKICHHUE B MPUPOJIC, CIIOCOOBI

43 MOJTy4eHus1, GU3NIECKHUE U XUMHUECKHUE
CBOMCTBa
lNanorenoBonopoasl. Baxunenmue

44 KHCJIOPOJICOCPIKAIIUE COCTUHEHUS
raJoreHOB
JlaGopaTopHbIE U TPOMBIIIEHHBIE CTIOCOOBI

45 MOJTydeHUs TaIoreHoB. [Ipumenenune
TaJIOT€HOB U UX COCTMHEHUHN
[IpakTueckas pabota Ne 4. Pemenue

46 SKCIEPUMEHTAJIbHBIX 33124 10 TEMeE
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYYECHHUS,
¢buznueckue U xumuyeckue cporictsa. O30H.
[IpumeHeHue KUCI0poia U 030HA

48 OKcubl ¥ IEPOKCHIBI

49 Pemenue 3aaau pa3nuyHbIX TUIIOB
Cepa: HaxoXJeHHE B IPUPOJIE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBa

51 CepoBosiopo, Cynb(uIbI

50 Kucnoponaconepkaiue coelMHEHUs CEPBI.

OcOoOeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

41




[Ipaktudeckas padora Ne 5. Pemenue

53 JKCIEPUMEHTAJIbHBIX 3a1a4 1o TeMe "Cepa u
e€ coequHeHus"
A30T: HaX0Xk/I€HUE B IPUPOJIE, CTIOCOOBI

54 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPUJIBI

55 Kucnopoacoaepxaiine coeTuHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumMeHeHne a30Ta U €ro COCMHEHUI.
A30THBIE yI0OpEeHUS
®dochop: HaxXOXKIEHHE B IPUPOJIE, CLIOCOODI

57 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ocunpl u pochun

58 Oxkcunpl hocdopa, pochopcoaepxarnime
kucioThbl. Cost pochopHOM KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
docdopHbIe y10OpeHHs
[Ipaktuueckas padota Ne 6. Permenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhocdhop u ux coenuHeHU"
Yrnepoa: HaXxoKJIeHUE B PUPOJIE,

61 IIOTPOTHbIE MOIUUKALINY; HU3HUECKUE U
XMMHYECKHE CBONCTBA, MPUMEHEHHE

& Oxcup yrnepona(1l), 0}((:14;1 yraepoaa(IV),
yroJIbHasi KUCJIOTa U €€ COJU

63 Pemenue 3aaa4 pa3nyHbIX TUIIOB

64 KpemHuii: HaxoxeHue B pupoJie, CocoObl

NOJIyYCHHA, (bI/I3I/I‘-IeCKI/Ie U XUMHWYCCKHEC
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CBOICTBa

Oxcup kpemuus(1V), kpeMHuEBast KUCIIOTA,

65
CUJIMKATHI

66 [IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.
CrexkJi0, €ro nojiyueHue, BUAbI CTEKIIA

67 Pemrenne 3aga4 pa3nuyHbIX TUIIOB

68 CucremaTtu3zanus 1 000011eHHEe 3HaHUN IO
teme "Hemeraminr"

69 Kontponbnas padota no teme "Hemeramibr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIIHO0K
[Tonoxxenne metannos B [lepuonnueckoi

71 CUCTEME XUMHUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS ANIEKTPOHHBIX
000JI04eK aTOMOB METAJIIOB

7 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY U TEXHUKE

73 Cmuael MetaiioB. Koppo3ust MmeTaioB

74 Pemenue 3a1a4 pa3amyHbIX TUTIOB
DIIEKTPOXUMUYECKUI P HATPSIKECHUI

75 MeTaiuioB. OO01Ire crnocoObl MOIy4eHUs
METaJJIOB
OO1as xapakTepucTuka MetamioB [A-
rpymnmsl [lepuoauueckoit cucteMbl

76 XMMUYECKUX JJIEMEHTOB. Hartpuii u kanuii:

IIOJIYYCHHC, (bI/I3I/I‘-IeCKI/Ie U XUMHWYCCKHEC
CBOﬁCTBa, MMPUMCHCHUC MTPOCTHIX BEIICCTB U
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HUX COeIUHEHUN

77

Oo6mas xapaktepuctuka MetauioB [TA-
rpynsl [leppoandeckoi CHCTEMBI
XUMHUUYECKUX JIEMEHTOB. Maruuii u
KaJIBLIWI: TIoJTydeHue, pusndeckue u
XUMHUUYECKHE CBOMCTBA, IPUMEHECHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUN

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: Iony4yeHue, Gpu3nyeckue u
XUMUYECKNE CBOWMCTBA, IPUMEHEHUE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA AJTFOMHUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMUS, UX
IIPUMCHECHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[Ipaktrueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMe
"Metauibl I1aBHBIX oATrpynmn"

83

OOm1ast XxapaKTepUCTHKA METAJIOB
no6ounbIX nmoArpym (b-rpyr)
[leproandeckoi CHCTEMbI XUMHUYECKUX
AJIEMEHTOB

84

duznyeckre ¥ XMMHYECKUE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxwuerimne coenMHEHNsI Maprasiia.
[Iepmanranar kanus, €ero OKUCIUTEIbHbIE
CBOICTBa

86

du3znyecKkue U XMMHYECKHE CBOMCTRBA JKele3a
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u ero coequHeHu. llonyuenue u
IIPMMECHEHHE CIUIABOB XKEe3a

duznueckre 1 XUMUYECKUE CBOUCTBA MEIU U

87 €€ COCIMHEHUH, X IPUMEHECHHUE
DU3NYECKUE U XUMUYECKUE CBOMCTBA LIMHKA

88 U €ro COETMHEHU, UX IPUMEHEHHUE.
' 1pOKCOKOMITIEKCHI IMHKA
[IpaxTnueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
"MeTasibl TOOOYHBIX MOATPYHH"

90 Pemrenne 3a1a4 pa3nuyHbIX TUIIOB

91 O0600111eH1Ee U CUCTeMATH3alUs U3YYEHHOTO
Marepuana no teme "Metamib"

92 KonTponsHas pabora no teme "Mertasmibr"

93 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN pabOTHI,
KOPPEKIIUS OITMO0K
Ponp xumun B oGecrieueHuN yCTOMYUBOTO

94 pa3Butus yenoseuecTBa. [lonstue o
Hay4YHBIX METOJIaX UCCIIEJOBAHUS BEILIECTB
Hayunble npuHIUIIBI OpraHu3aIiu

95 XMUMHUYECKOTO MTPOU3BOICTBA.
[IpombInuieHHbIE CIOCOOBI TOTYYCHHUS
BaYKHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
CpEIBl U €ro NOCIEACTBUSA

97 XUMHS U 310POBBE YEIOBEKA.

HeKapCTBeHHLIC cpeacrBa
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Xumus v, Poiab xuMun B o0ecrieueHnu

98 . 1
MUIIEBOI 0€30MacHOCTH

99 Kocmernyeckue u mapgromMepHbie CpeICTBa. |
briTOBas xumus
X¥MHS B CTPOUTENBCTBE. BaskHenmue

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbBIE 1
MaTepHabl

101 XHMHUS B CEINBCKOM XO35HCTBE. |
Opranuyeckrie 1 MUHEpAJIbHbIE yI00pEHUS

102 Cucrtemaruzanusa 1 0000IIeHe 3HAHUH 110 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1J151 VAEHUKA

Xumus. 10 xnace. Yrayonennsiit yposenb. /O.C. I'abpuensn, U.I'. Octpoymos, C.1O.
[Tonomapes. - M. : [Ipocda, 2014.
Xumus. 11 knacc. Yraoyonennsiii ypoBens. / O.C. T'abpuensn, I'.I". JIsicoBa. - M. : JIpoda,

2014.

METOANYECKHUE MATEPUAJIBI 1A YUUTEJIA
Xumus. 10 knacc. Hactonpnas kaura yaurtens./O.C. 'a6puenss, U.I'. OctpoymoB.

Xumus. 11 xknace. Meroaudeckoe nocooue./ O.C. I'abpuensn, I'.I". JIpicoBa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET
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