MUHUCTEPCTBO MNPOCBEHNIEHHUSI POCCUHMCKOM ®EJNEPALIMU

MunucTepeTBo 06pa3oBaHHsl H MOJIOAEKHOH MOJMHTHKH CBepAI0BCKOi
odJlacTu

Ynpagienune o6pazoBanusi AiMuHHCTpanun TajJMIKOro ropoackoro okpyra

MKOY "SAPOBCKAS COLI "

GARNE «

z Yepenanosa A.H.
» Tlpukas Ne 3008 Ao

s
35, &/W074F

PABOYAS IIPOTPAMMA
(ID 5091708)

-

y4eOHOro npeamera «XumMus. Yriay0JeHHbIH YPOBEHb»

s obygaronuxes 11 kmacca



Pabouast mporpaMma IO XMMUU Ha YPOBHE cpeAHero obuiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit
Oenepanum», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS (QefepaibHOl  00pa30BaTEbHON MPOrpaMMBI
cpennero obmero obpazoanus(POIl COO), mpeactaBieHHBIX B DeaepadbHOM TOCYIAPCTBEHHOM
obpazoBarensHoM ctanaapre COO, ¢ yuérom KoHuenuumu npenogaBanus yueOHOTo TpeaMeTa « XUMHUSD)
B 00pa3oBaTesbHBIX Opranuzanusax Poccuiickoii @eneparyu, peaqn3yonux OCHOBHBIE 00pa3oBaTebHbIC
MIPOTPaMMBI, I OCHOBHBIX TTONIOKeHUHN «CTpaTernu pa3BuTHs BoctTaHus B Poccuiickoit deneparyn Ha
nepuof 10 2025 roga» (Pacnopsbxenue [IpaButenscrea PO or 29.05. 2015 Ne 996 - p.).

Xumusl Ha ypoOBHE YIIIyONEHHOTO M3y4YeHUs 3aHMMAaeT Ba)KHOE MECTO B CHUCTEME E€CTECTBEHHO-
HayyHOro oOpasoBanusi y4amuxcsi 10—-11 kmaccoB. M3ydeHue mpenmera, peald3yeMoe B YCIOBHSX
T epeHIMPOBaHHOTO, TPO(PUIBHOr0 00y4YeHHs, TMPHU3BAHO O00ECMEYUTh O0IIe00pa3oBaTeNbHYI0 H
OOILEKYIbTYPHYIO TOATOTOBKY BBIITYCKHHKOB IIKOJBI, HEOOXOAMMYIO ISl aganTalld UX K OBICTPO
MEHSIOUIMMCS YCIIOBHSIM JKM3HU B COLMyME, a TaKkKe IJIsl MPOAOJDKEHHsS OOydeHHsI B OpraHu3alusix
npodeccroHanbHOro 00pa3o0BaHus, B KOTOPBIX XUMHUS SBJISAETCS OAHON U3 MIPHUOPUTETHBIX JUCIUILINH.

B nporpamme mo xumun HazHa4deHUE MpeaMeTa « XUMUS» MOIydaeT MOAPOOHYI0 HHTEPIPETAIHIO
B COOTBETCTBUH C ocHoBononararomymMu nonoxkeHusmu @I'OC COO o B3anMo00ycIOBICHHOCTH 1IeJIeH,
COIepKaHus, pe3yabTaTOB OOydeHHs W TpeOOBaHMH K YPOBHIO TIOATOTOBKH  BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SIBIISIOTCS CIIEAYIOIIHME BBIIOIHIEMBIE POrPAMMOM IO XUMHUH (DYHKLIWH:

UH()OPMALMOHHO-METOIMUECKas, pealn3alys KOTOpoil o0ecredynBaeT MONy4YEHHE HPEeACTABICHHUS O
LeJsIX, COlep)KaHuH, OOIIeH cTparerny oOydYeHHUs, BOCIIUTAHUS M PAa3BUTHS O0YYaIOIINXCS CPEACTBAMU
MpeaMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOGUIIS;

OpraHu3alMOHHO-TUIAaHUPYIOLLAsl, KOTOpast IpeaycMaTpuBaeT olpeeNeHue: MPUHLIMIIOB
CTPYKTYPHUPOBaHHS M IIOCJIEIOBATENBHOCTH M3y4YEHHS] Y4YE€OHOro Marepuana, KOJIMYECTBEHHBIX H
KaueCTBEHHBIX €T0 XapaKTepUCTHK; MOJX0/I0B K (POPMHUPOBAHHUIO CONEPKATENIbHOM OCHOBBI KOHTPOJS H
OLIEHKH 00pa30BaTeNIbHBIX JTOCTM)KEHHH OOydarolMXcsi B paMKax HMTOTOBOM aTTecTalud B (opme
€JIMHOT0 TOCYJAPCTBEHHOT0 AK3aMeHa 110 XUMHH.

[Iporpamma jij1s1 yriryOaEHHOTO H3YyUCHHS XUMHUU :

YCTaHABJIMBACT WHBAPHAHTHOE TMPEIMETHOE COJepKaHHWe, O0s3aTeNbHOE IS HM3YYCHHS B paMKax
OTIENBHBIX Mpoduiel, mpeaycMaTpuBaeT paclpelesieHHe M CTPYKTYpPUPOBaHME €ro IO Kiaccam,
OCHOBHBIM COZIEprKaTeIbHBIM JIMHUSAM/pa3ienaM Kypca;

IaéT IpUMEpPHOE pacipeiefiecHne y4eOHOr0 BpeMEHH, PEKOMEHIyeMOr0 JIJIsl U3y4eHHsI OTACIbHBIX TEM;
mpeiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh H3YYeHHs] y4yeOHOro marepuana ¢ y4ETOM JIOTHKU
MOCTPOEHHUS Kypca, BHYTPHIIPEIMETHBIX U MEXXITPEIIMETHBIX CBSI3EH;

JaéT METOIUYECKYI0 MHTEPIPETALMIO Leed U 3aJay M3ydeHHs MpeaMera Ha YriayOJIEHHOM YpOBHE C
y4ETOM COBPEMEHHBIX HPHOPUTETOB B CHUCTEME CpelHEro OOWIEero oOpa3oBaHHUs, COIAEp)KaTeIbHOM
XapaKTepUCTUKU IUIAHHUPYEMBIX Ppe3yJbTaTOB OCBOEHHS OCHOBHOH 00pa3oBaTeNbHON MpPOrpamMMBbI
cpenHero o0Iero oOpa3oBaHUs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEJAMETHBIX), & Takke C y4ETOM
OCHOBHBIX BHUIOB Yy4eOHO-TIO3HABATENbHBIX ACUCTBUHA OOYYAIOMIErocsi MO OCBOCHHUIO COAEP KaHHS
mpeaMera.

Ilo BceM Ha3BaHHBIM MO3UIMUAM B MPOTPaMME MO XUMHM IPETyCMOTpeHa MPEEeMCTBEHHOCThH C
o0y4eHHEeM XHMHW Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHHs. 3a TpeJenaMd YCTaHOBIICHHOM
MIPOrpaMMOii TT0 XUMHUH 00513aTENbHON (MHBAPHAHTHON ) COCTaBJISIIONICH cofep kaHus yueOHOro IpeMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapWaTWBHOM COCTAaBJIONICH, KOTOpas JOJDKHA
OIIPEJIENATHCS B COOTBETCTBUY C HANpPaBJICHUEM KOHKPETHOrO TpoduiIst 00yUueHu .

B coorBercTBUM ¢ koHuentyaidbHbIME ToNokeHHsIMH DPI'OC COO o0 Ha3HAueCHUU IPEIMETOB
0a30Boro u yriryOnE€HHOro ypoBHEH B cucteMe AuHepeHIMpOBaHHOIO O0YUYEHHUsI Ha YPOBHE CPEIHETO



obmiero o0pa3oBaHWsi XUMHS Ha YpOBHE YrIyOJEHHOTO HW3YyYEHHs HAalpaBlieH Ha peallu3alluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIMM 3TalloOM MOIy4YEHHsI XUMUYECKOro 00pa30BaHNs B paMKaxX W3y4eHUS
CTICIMATIBHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKUX [HMCIMIUIAH B BY3aX W OpPraHH3alMsSIX CPEIHErO
npodeCCHOHaIBHOrO0 00pa3oBaHUs. B 3Tol cBs3W M3ydeHHe TNpeaMeTa «XUMHsD OPHEHTHUPOBAHO
MPEUMYILECTBEHHO Ha paclIMpEeHHe M YIIIYOJICHHE TEOPETUYECKOH W MPaKTHYECKOH MOATOTOBKU
00y4Jaromuxcs, BBHIOPABIIMX ONPEIACIEHHBIM MPOQUIL OO0yYeHUs, B TOM YHCIE C MEPCHEKTUBOM
TIOCJICYIONIETO  TOJNyYeHHs] XMMHYECKOro o00pa3oBaHHMs B  OpraHMU3alMsIX MPOQecCHOHAIBHOrO
obpa3zoBanms. Hapsay ¢ atum, B cBete TpeboBannii @PI'OC COO K ruraHupyeMbIM pe3yiibTaTaM OCBOSHHS
(benepanpHOI  00pa30BaTENbHON HPOrPaMMBI CPETHErO OOIIero o0pa30BaHMS H3y4YEHHE IpeaMeTa
«XUMHS» OPUSHTHUPOBAHO TaKXKe HA pEIICHHe 3a/ad BOCIUTAHMS M COIHAJIBHOIO Pa3BUTHS
oOydaromuxcs, Ha (HOPMHPOBAHME Y HUX OOIICHHTEIUICKTYAIBHBIX YMEHUH, YMEHUH palOHAIN3aINH
ydeOHOro TpyAa W OOOOIIEHHBIX CIIOCOOOB JCATEIBHOCTH, MMEIOIIUX MEKIUCIUIIMHAPHBIH,
HaJIPEAMETHBIA XapakTep.

CocTaBnsromuMu  TIpeaMeTa  «XHMHs» Ha YpPOBHE YIIIyONEHHOTO W3YYEHHUS  SBIAIOTCA
yrayonéunele  Kypcbl — «Opranudeckas xumus» H «OOm@ass W HeopraHudeckas Xumus»y. [lpu
OTIPEJICIICHUH TIOJIX0/IOB K OTOOPY M CTPYKTYpPHOM OpPTaHU3AIlMU COJCPIKAHUS dTHX KYpPCOB B IIPOrpaMMe
10 XUMUH 32 0CHOBY mpuHsTH nojoxkernss ®I'OC COO o pazmauusx 6a30BOro U yriry0JIEHHOTO YPOBHEH
M3YYeHHsI IPE/IMETA.

OcHoBy conepkaHusi KypcoB «Opranuueckas xumus» U «OOIIas M HEOpraHuuecKas XUMESD
COCTaBJISICT COBOKYITHOCTD MIPEAMETHBIX 3HAHUM U YMEHHH, OTHOCSIIMXCS K 0230BOMY YPOBHIO N3YYEHHUS
npeaMera. JTa cHUCTeMa 3HAHUM I10JIy4aeT OIpenesIEHHOE TEOPETUUECKOE AONOJIHEHHUE, I103BOJIIIONIEe
OCO3HAaHHO OCBOWTH CYIIECTBEHHO Oonblmmii 00BEM (aKTOJOTMUYECKOro Marepuana. Tak, Ha
yrIIyON€HHOM ypOBHE H3y4YeHHsS IIpeaMera oOecredeHa BO3MOXKHOCTH 3HAYUTEIBHOTO YBEIMYCHUS
00bEMa 3HAHUN O XMMHYECKHX DJIEMEHTaX M CBOWCTBaX WX COCAUHEHHWH HAa OCHOBE PACIIMPEHHS U
yr1yOJeHUs IPEJCTaBICHUH O CTPOSHHUN BEIIECTBA, XMMUYECKON CBS3M U 3aKOHOMEPHOCTSIX MPOTEKAHUS
peaxkiuii, paccMaTpUBaeMbIX C TOYKH 3PEHMsS XMMHYECKOW KHUHETUKHM M TepMoAMHaMUKH. V3ydeHue
NepuouecKkoro 3akoHa u llepmoandeckoil cHCTEMBl XWMHYECKHX DJJEMEHTOB 0asupyeTcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHHYECKUX IPEACTaBICHUSIX O CTPOCHHM aToMa. XHUMHUYECKash CBS3b
OOBSICHSIETCS C TOUKU 3PEHHSI SHEPreTHUECKUX U3MEHEHUH Tpu €€ 00pa3oBaHWM U pa3pyIICHUH, a TaKKe
C TOYKH 3pEHUSI MEXaHU3MOB €€ 00pa3oBaHus. V3yueHne THUIIOB peakiuil JONOTHIEeTCS (OPMUPOBAHHEM
IpeACTaBICHUN 00 3IEKTPOXMMHUUYECKUX MPOLECccax U EKTPOJIN3e PacIIaBOB U PacTBOPOB BellecTB. B
Kypce OpraHMYecKOW XMMHHU IMpPU PACCMOTPEHUHM PEaKIMOHHOW CIIOCOOHOCTH COCIMHEHWH YyIeNsercs
0co00e BHUMaHHE BOMpocaM 00 3JeKTPOHHBIX 3¢ (dekTax, 0 B3aMMHOM BIIUSHUU aTOMOB B MOJIEKYyJIaX U
MEXaHU3MaX PEaKIUH.

Oco0oe 3HaueHHE UMEET TO, YTO HA COACP)KaHUE KypCOB XUMHUU YIIyOJIEHHOTO YPOBHS M3y4YCHUS
IUIsL KJIaCCOB OMpPEeNEHHOro mpoduist (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpPY M XapakTep IOMOJHEHUH K
o0miel cucremMe MpeAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHUE CMEXHBbIE IpeaMeTsl. Tak, Hampumep, B
COJEepaHUK TpeAMeTa AJIsl KJIaCCOB XMMHKO-(U3MUECKOro mpoduis OoJblIoe 3HaYeHUue OyAyT HUMETh
3NIeMEHTHI yueOHOro MaTepuasa 1o obmei xumuu. [Ipn u3ydeHnn npenMera B JaHHOM CiTydae akKIEHT
Oyzer chenan Ha OOIMIHOCTH METOJOB TO3HAHMsS, OOLIHOCTH 3aKOHOB M TEOPHH B XHUMHUHU U B (pusuKe:
aTOMHO-MOJIEKYJISIpHAsi Teopusi (MOJNEKYJsipHas Teopus B (PHU3MKE), 3aKOHBI COXPAaHEHHS MAacChl H
SHEPIUH, 3aKOHbI TEPMOIUHAMUKH, 3JIEKTPOJIN3a, IPEJICTABJICHUS O CTPOSHNUH BELLECTB U JPYTroe.

B TO ke BpeMs B colepKaHMU TIpeIMeTa ISl KJIACCOB XHMUKO-OHOIIOTMYECKOrO IMPOQHIIL
OomplMii yaenbHBIA Bec Oymer WMeTh opraHmdeckas Xumusa. B 3ToM ciydae mpemocTaBisieTcs
BO3MOXKHOCTB JJIsI OoJiee OOCTOSATETIHPHOTO PACCMOTPEHUS XMMHYECKOM OpraHM3alii KIETKH Kak
OHMOJIOTUYECKOH CUCTEMBI, B COCTAB KOTOPOH BXOJAT, K MIPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI, KaK
JUNXBL, OCNIKH, YIIIEBObI, HYKJIEHHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O cocTaBe U CBOWCTBAaX
MIpeJICTaBUTENIEN OCHOBHBIX KJIACCOB OPraHMUYECKUX BEILECTB CIYXKAaT OCHOBOM Il M3Y4EHUS CYIIHOCTH
nporieccoB (POTOCHHTE3a, AbIXaHUS, TUIIEBAPCHHSL.

B mnnane ¢opmMupoBaHHsST OCHOB HaydyHOTO MHPOBO33PEHHS, OCBOCHHWsS OOLICHAYYHBIX METOJIOB
ITO3HAHWS M OIBITA MPAKTUYECKOrO MPUMEHEHUS HAay4YHBIX 3HAHWM H3y4YCHHE NpeaMeTa «XHMHs» Ha
yr1yOnEHHOM YpOBHE OCHOBaHO



Ha MEXIIPEAMETHBIX CBS3SX C y4eOHBIMU INpEeIMETaMH, BXOISAIIMMU B COCTaB IPEIMETHBIX oOJacTeit
«EcTecTBeHHO-Hay4YHbIe TPEeMEThD), «Maremarrka u nHQopMaTuka» u «Pycckuil SI3bIK U JTUTEPATYPay.

[Mpu usydeHun ydeOHOro mpemmera « XUMHsD Ha YTIIyOJEHHOM YPOBHE TaKKe, KaKk Ha YPOBHE
OCHOBHOTO M CpeJHero oobmero obpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadell MepBOCTEIIEHHOH
3HAUYUMOCTH SBIsIETCs] OPMHUPOBAHME OCHOB HAYKH XUMUU KakK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKON eATENbHOCTH YeJIOBeKa U OAHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. Pemienne stoi
3a]1au Ha yriyOJI€HHOM YpOBHE U3yUEHUS MIPeIMETa IPeAIoaraeT pealn3alyio TaKuX eliel, KaK:

(bopMupoBaHHE TPEICTABICHNI: O MaTepUAIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U TT03HABAEMOCTH
SBIICHUN TPUPOJIBI, O MECTe XMUMHH B CHCTEME E€CTECTBEHHBIX HayK U €€ Belylled poiil B oOecrieueHr
YCTOWYMBOI'O PA3BUTHS YEJIOBEUSCTBA: B PCIICHHHM NPOOJIEM DKOJOTHUECKOH, 3HEPreTHYECKON MU
MUIIEBOH O0€30MacHOCTH, B PAa3BUTHM MEIMLMHBI, CO3JAaHUM HOBBIX MaTEpPHajiOB, HOBBIX MCTOYHHKOB
SHEpPruu, B 00ECHEUeHUH PallMOHAILHOTO MPUPOIONOIL30BaHUS, B (POPMUPOBAHUM MHPOBO33PECHUS U
o0111€el KyJIbTyphl YEJIOBEKa, a TAKXKe SKOJIOTMYECKH 00OCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3[IOPOBBIO U
MIPUPOJTHON Cpene;

OCBOCHHUE CHCTEMBI 3HAHWH, JIEKANMX B OCHOBE XMMHMYECKOM COCTaBIIIONIEW €CTECTBEHHO-HAYYHOH
KapTUHBI MUpa: (pyHAaMEHTAIbHBIX TOHATHI, 3aKOHOB U TEOPUI XMMUH, COBPEMEHHBIX IPECTaBICHUI O
CTPOCHHUHU BEILECTBA HA PA3HBIX YPOBHAX — ATOMHOM, MOHHO-MOIEKYJISPHOM, HAJMOIEKYJISIPHOM, O
TEPMOAMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSX TMPOTEKAHUS XUMHYECKHX pEakiuil, o
XMMHYECKOM pAaBHOBECHH, DPAcTBOPAX M [MCIEPCHBIX CHCTEMaxX, 00 OOMMX HAy4HBIX NPUHIUIAX
XUMHUYECKOr O IIPOU3BOJICTBA;

¢dbopMupoBanue y 00y4JaronIuxcs OCOHAHHOT'O MMOHUMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKHX
3HaHUM 11 OOBSICHEHHs] KIIOYEBBIX HAECH M TpoOJIeM COBPEMEHHOM XUMHHU, ANl OOBACHEHUS H
MIPOTHOZHPOBAHHUS SIBJICHUH, IMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPO/LY; TPAMOTHOTO PELICHHS IPoOIIeM,
CBSI3aHHBIX C XMMHUEH, IPOTHO3MPOBAHNUS, aHAJIM3a U OLECHKH C TIO3UIUHA SKOJOTHYECKONH Oe30MacHOCTH
MOCNIEICTBUI OBITOBOM M TPOM3BOACTBEHHOW JEATEILHOCTH YEJIOBEKa, CBA3aHHOH C XHMHYECKUM
MIPOU3BOICTBOM, HCIOJIBE30BAHUEM U ITEPEPAOOTKOM BEIIECTB;

yri1yOJeHre MpelICTaBICHHH O HayYHBIX METO/aX MO3HaHMS, HEOOXOAMMBIX IS MPHOOPETEHNUS yMEHHUN
OPHEHTUPOBATHCS B MUPE BELIECTB U O0BSICHEHUS XUMHIECKUX SIBJICHUN, UMEIOIINX MECTO B MIPUPOJE, B
MPAKTUYECKOH NeSTETbHOCTH U TOBCETHEBHOW KU3HHU.

B mmane peanuzanuu MepBOOYEPENHBIX BOCIUTATEIBHBIX W PA3BUBAIONIMX (YHKIWH I1€JIOCTHOM
CHCTEMBI CPEJHEro oOIIero o0pa3oBaHus IPU M3YUYCHHU IpeaMeTa « XUMHs» Ha YriayOJEHHOM YpOBHE
0CO0YI0 aKTyaJIbHOCTh ITPUOOPETAIOT TAKUE LM U 33]1auH, KaK:

BOCHHMTaHUE YOEKIEHHOCTH B MO3HABAEMOCTU SBJICHUH MPUPOIBI, YBAKEHHs K NPOIIECCY TBOPUSCTBA B
00/IacTH TEOPeTUYeCKHX M TPUKIAJHBIX HCCIEIOBAaHMH B XUMUH, (OPMHPOBAHHE MHPOBO33PEHHS,
COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BHUTHE MOTHBAIMK K 00y4EHHIO U O3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha
OCHOBE YCBOCHHUS 00ILEUEIOBEYECKIX IEHHOCTEH;

pa3BHUTHE [TO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydaronmxcs,
(hopMHUpOBaHNE y HUX CO3HATEIBHOI'O OTHOILEHHUS K CaMO00Pa30BaHMIO H HEIIPEPHIBHOMY 0OPa30BaHHIO
KaK YCJOBHIO YCHEIHOH mpodecCHOHANbHON H OOIIECTBEHHOW JESTENhHOCTH, OTBETCTBEHHOTO
OTHOIIEHHUS K CBOEMY 310POBBIO U IIOTPEOHOCTH B 3710pOBOM 00pa3e KU3HHU;

(¢hopMHupoBaHNE YMEHMH W HAaBBIKOB Pa3yMHOI'O IIPUPOAONONB30BAHUSA, PAa3BUTHE 3KOJIOTHYECKOU
KyJIBTYPBI, TPHOOPETEHHE OMBITA OOIIECTBEHHO-TTOJIE3HON IKOJIOTHIECKOH IATETbHOCTH.

OO1miee YKCI0 YacoB, MPEAYCMOTPEHHBIX JUUIS WU3YYCHHS XUMHUU Ha YTIyOJICHHOM YpPOBHE CPEIHETO
obmiero obpazoBanus, cocrasisier 204 gacos: B 10 xmacce — 102 gaca (3 yaca B Hegemo), B 11 kmacce —
102 gaca (3 gaca B HEZIEITIO).

COAEPKXAHUE OBYYEHUSA



10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI OPraHMYeCcKOi XHMHH.

[Ipenmer w 3HaYeHWE OPraHUYECKOW XWMHUU, TPEACTABICHHE O MHOT000pa3Wy OpPraHMYECKUX
COEIMHEHUH.

DIIEKTPOHHOE CTPOCHHE aToMa YIJIepoja: OCHOBHOE M BO30YXIEHHOE COCTOSHUS. BajeHTHbIe
BO3MO)KHOCTH aTOMa yTIiepo/a. XUMHYECKask CBS3b B OPIraHMUYECKUX COCTMHEHUSAX. TUIIBI THOpUIN3aIin
aTOMHBIX opOuTaNeil yriepoaa. MexaHn3Mbl 00pa3oBaHMsI KOBAJICHTHOH CBsI3M (OOMEHHBIN U JIOHOPHO-
aKnenTopHbIil). TUNBI TepeKphIBaHUS aTOMHBIX opOuTaneil, - U 7m-cBsi3u. OnuHapHas, TBOHHAs W
TpoiiHas cBsi3b. CriocoObl pa3pbiBa CBsI3el B MOJICKYJIaX OPraHMYECKUX BeulecTB. [loHsTHE O CBOOOIHOM
panukane, HyKJIeopuiie u IeKTpopuie.

Teopus cTpoeHust oprannyecknx coeanHeHuit A.M. byTrnepoBa 1 coBpeMeHHbIE TIPECTaBIEHUS O
CTPYKType MOJEKyJ. 3Hau€HHE TEOpUU CTPOEHUS OPraHWYECKUX COeAMHEHWH. MomnekynspHble H
CTpYKTypHBIE (opMynbl. CTpPyKTypHBIE (GOPMYIBI Pa3IHMYHBIX BHJOB: pa3BEPHYTas, COKpAILIEHHAS,
ckenerHas. M3omepus. Bunmbsl m3oMepun: cTpyKTypHas, MPOCTPAaHCTBEHHAS. DIIEKTPOHHBIE 3(PQEKTH B
MOJIEKyJIaX OPraHMIECKUX COCMHEHHUN (MHIYKTHBHBIA U ME30MEPHBIN 3 (HEKTHI).

[pencraBienue o KIacCU(PHUKAINHA OpraHnYecKuX BemecTB. [lonaTre 0 pyHKIMOHAIBHOM TpyTIIe.
l'omonorus. I'omonoruueckue psagel. CucTeMaTHuecKass HOMEHKIATYpa OpPraHMYECKUX COETMHEHUM
(IUPAC) u TpuBHanbHble Ha3BaHUSI OTAETIBHBIX MPEICTaBUTEIICH.

OcobOeHHocTH W KiacCHU(UKAIWS OPTraHWYECKUX peaknuii. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
pPEeaKIuu B OPraHNIEeCKON XUMUH.

OKCIIepUMEHTAIbHBIC METOMBl M3YYEHHs] BEHIECTB M MX NPEBPAICHUN: O3HAKOMJIEHHE C
oOpa3laMi OpraHMYECKHX BEIIECTB M MaTepuaJaMd Ha WX OCHOBE, ONBITHI 110 IPEBPALICHHIO

OpPraHMYeCKUX BEIIECTB NpH HarpeBaHWW (IUIAaBJIEHWE, OOYTJHMBaHHE M TOPEHHE), KOHCTPYHPOBAaHUE
MoJieJIel MOJIEKYJI OpraHUYECKUX BEIIECTB.

Yriesonopoasl.

Ankanbl. ['omonmormyeckuii psa  ankaHoB, oOmas ¢opmyna, HOMEHKIATypa W H30MEpHS.
ONeKTpOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT aJIKaHOB, SP>-THOpHIN3AIMS aTOMHBIX OpOHTajIel
yIIIepoaa, 6-CBsi3b. PU3NYECKHE CBOKCTBA AJIKAHOB.

XUMHAYECKHUEe CBOWCTBA AaJIKAHOB: pEAKIMHM 3aMEIIEHHS, W30MEpH3aliH, IEeTUIAPHUPOBAHUS,
UMKIM3aUY, MHPONIN3a, KpekuHra, ropeHus. [IpeictraBieHre 0 MeXaHU3ME PEaKIUi paguKaibHOTO
3aMeEIICHUS.

Haxoxnenue B mpupose. CriocoObl MOMy4YeHHs U IPUMEHEHUE aJIKaHOB.
Hukmoankaner. OOmas QopMmyna, HOMEHKIaTypa W u3oMepus. (OCOOEHHOCTH CTPOSHHUS U

XMMUYECKUX CBOMCTB MalbIX (LIMKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX (LMKJIONEHTAH, LUKIOIeKCaH)
I1KJI0aIKaHOB. CrIOCOOBI OMy4YeHUs U TIPUMEHEHHE IIMKII0ATKaHOB.



Ankensl. ['omonorudeckuil psin ankeHoB, oOmast (opMmynia, HOMEHKJIATypa. OJIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI QJIKCHOB, Sp>-rHOpuAN3aus aTOMHBIX OpOHUTaslel yriaeposa, G- U
n-cBsi3u. CTpPyKTypHass M TeoMeTpuueckas (Uuc-TpaHc-) mzomepus. Du3nyecKre CBOWCTBA alKEHOB.
XHUMHUYECKUE CBOWCTBA: PEAKUMU NMPUCOCAUHEHUS, 3aMELICHHS B O-IIOJIOKEHUE IPU JBOHMHOWU CBSI3H,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHuKoBa. KauecTBeHHbIE peakuyy Ha ABOMHYIO CBS3b.
Crioco0bI OTy4YeHHUs U IPIMEHEHHE aJIKeHOB.

Anxanuensl. Knmaccudukanys ankanueHoB (CONpsDKEHHBIC, W30JHUPOBAHHBIC, KYMYIUPOBAHHbIE).
OCOOEHHOCTH JJIEKTPOHHOI'O CTPOCHHMS M XMMHUYECKHUX CBONCTB CONPSOKEHHBIX JueHOB, 1,2- u 1,4-
npucoequaenue. IlomuMepuszauns conpsok€HHBIX aAueHOB. CrocoObl TMONMy4YeHUsT W IPUMEHEHHE
aJIKaIMEeHOB.

Ankunbl. ['omonormueckuil psn ankuHOB, oOwmias (opMmyna, HOMEHKIarypa W H30MEpHs.
DNeKTPOHHOE W POCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJKMHOB, Sp-THOPUAN3AIU aTOMHBIX OpOUTaei
yrinepona. ®Pusndeckwe CBOICTBA aNKWHOB. XWMHYECKHE CBOMCTBA: pEakUUH IPUCOCIUHEHNS,
JUMEpU3aluyd U TPUMEpU3aLMK, OKHUcIeHUs. KucinorHble cBoMcTBa ajKMHOB, MMEIOLIMX KOHIIEBYIO
TpoiiHyto cBsi3b. KauecTBeHHbIE peakuuy Ha TPOHHYIO CBS3b. CHocoObl MONMydYeHHS U IPUMEHEHHE
AJIKMHOB.

ApomaTryeckue yrieBoAopoasl (apeHsbl). [oMomormueckuid psia apeHoB, obOmias Qopmyna,
HOMEHKJIaTypa W H30MEpHs. OJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJIbl OeH3oma.
dusnyeckre CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBA OEH30J1a U €T0 TOMOJIOIOB: peakLiy 3aMeIIeHHs B
OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOAHOM pAJMKale, PeaKHy MPUCOECIHMHEHMS, OKHCIEHHUE TOMOJIOTOB
Oenzona. IIpencraBieHne o0 OPUEHTUPYIOIIEM NEHCTBUHM 3aMecTuTeNieil B OCH30JIbHOM KOJbIE Ha
IpUMepe aJKUIBHBIX PaJUKalioB, KapOOKCHIIBHOHM, TMIPOKCHIIBHOM, aMHHO- W HUTPOTPYIIIBI, aTOMOB
rajoreHoB. OcOOEHHOCTH XUMHYECKMX CBOHCTB crupona. [lomumepusamms crupona. CrocoOb
MOJTyYeHHS ¥ IPIMEHEHHE apOMaTHIECKUX YTIIEBOIOPO/IOB.

[puponneii ra3. [omyrHble HedTsHBIC Ta3pl. Hedrh 1 € npoucxoxnenne. KaMeHHBIH yroib u
OpONyKTHl ero mnepepaborku. CrocoObl mepepaboTku He(TH: MeperoHKa, KPEeKWHT (TepMHYECKHIA,
KaTauTHdeckuil), pudopmMuHr, nupoimu3. IlpoaykTel mepepaboTkn HedTH, HX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'eneruyeckas CBS3b MEXKAY pa3siIMIHbIMU KiIaCCaMH YIJIEBOJOPOOOB.

DJIEKTPOHHOE CTPOEHHUE TaJlOTeHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakiinu 3aMerenus rajJoreHa Ha
TUAPOKCOIPYIILY, HUTPOrPyIly, IMAHOIPYyIIly, aMUHOIpynny. JlelictBe Ha  rajoreHIpou3BOJHBIC
BOAHOIO M CIHPTOBOTO pacTBopa MIENOoYM. B3anMoneicTBHE UTajJOreéHaJKaHOB C MarHueM M
OMHKOM. [IoHSTHE O METaJuIOOPraHWYEeCKUX COCIMHEHMSX. [VICIOMb30BaHME TIallOrEHIIPOM3BOIHBIX
YIJI€BOAOPOIOB B OBITY, TEXHUKE U MPH CUHTE3€ OPraHNYECKUX BEILECTB.

OKCHepHMEHTAIbHBIC METOJbl M3YYCHHs BEIIECTB M WX NPEBPAIICHUI: M3yueHUE (U3MIECKHX
CBOICTB yIJIEBOAOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX PEAKIMi YIIIEBOAOPOOB Pa3IMYHBIX KJIACCOB
(obeciBeunBanre OpPOMHOH WJM HMOJHOW BOJBI, PAacTBOpa IEpPMaHTaHATA KajHs, B3aMMOJCHCTBHE
aneTuiIeHa ¢ aMMHa4YHBIM pacTBOpoM okcuaa cepeOpa(l)), kadecTBeHHOEe OOHapyKeHHE Yriiepona H
BOJIOPOZIa B OPraHMYECKUX BEIIECTBAX, MMOMyYEHHE ATHIICHA U W3YyYCHHE €r0 CBOWCTB, O3HAKOMIICHHE C
komtekiusiMi «Hedptb» u «Yrome», ¢ o0pasliaMu IIacTMacc, KaydykKoB M PE3HWHBI, MOJACINPOBAHHE
MOJIEKYJI YTIIEBOOPO/IOB M I'aJIOr €HITPOM3BOAHBIX YTIIEBOIOPOIOB.

Kncnoponconepmamne OpraHn4eCKue CocaAMHCHMUs.

[IpenenvHble omHOaTOMHBIE crUpThl. CTpoeHHe MOJEeKyn (Ha IMpUMEpe METaHoja WU 3TaHOJja).
lomonornyecknii psa, obmas Qopmyna, u3oMepHsi, HOMEHKIAaTypa W Kiaccuukanus. Puszndeckue
CBOHMCTBA MpEAETBbHBIX OJHOATOMHBIX CIIMPTOB. BOmOpOIHBIE CBSI3M MEXKIY MOJEKYJIaMH CIHPTOB.
XUMHYECKHE CBOMCTBA: PEAKIHM 3aMELICHMs, MJEerHJIpaTallid, OKHCJIECHHUS, B3aUMOACUCTBHE C
OpPraHu4CeCKUMMU U HCEOPraHuYCCKUMH KUCJIOTaMU. KauecTBennas p€aKkiyrsa Ha OAHOATOMHBLIC CIIMPTHI.



JlelicTBe »3TaHONa M METaHOJAa HA OpraHu3M uenoBeka. CrmocoObl MOMy4YeHHs W IPUMEHEHHe
OJJHOATOMHBIX CIIUPTOB.

[TpocTsie 3¢upbl, HOMEHKIaTypa 1 n3oMepus. OcoOeHHOCTH (PU3MUECKUX M XUMHIECKUX CBOMCTB.

MHoOroaToMHbI€ COUPTBl — ITUJICHIVIMKONb U INULepuH. Du3nueckue U XUMHUYECKUE CBOICTBA!
peaKkuuMy 3aMelleHus, B3aUMOJICHCTBHE C OpPraHMYeCKUMH U HEOPraHWYECKUMH  KHCJIOTaMH,
KayecTBEHHas peakuusi Ha MHOTOarOMHble CHUpPTHL. llpencraBneHne o MexXaHU3ME —peakuui
HyKJeohuIpHOrO 3amenieHus. JelicTBie Ha opraHu3M denoBeka. CriocoObl MOMyYeHHsI U IPUMEHEHHE
MHOI'0ATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJIEKYJbI, B3aUMHOE BIUSHUE THUAPOKCOTPYNNBI M OCH30JBHOrO sAapa.
Ousnueckue cBoricTBa Genona. OcOOEHHOCTH XUMHUYECKHX CBOMCTB (peHomna. KadecTBeHHbIE peakiuy Ha
¢denon. Toxcumanocth ¢penona. CrocoObl momyueHns U npuMeHeHne ¢enona. denondopmabaeruHast
CMOJIa.

KapOoHubpHBIE COENMHEHUS — aNbJETUIBl U KETOHBL JJIEKTPOHHOE CTPOCHHE KapOOHMIBHOM
rpymnmsl. ['oMooruueckue psbl ajibJIernaoB U KETOHOB, o0mIast Gpopmyna, n30Mepus U HOMEHKIATYpa.
Du3nyecKrue CBOKWCTBA albJACTUI0B U KETOHOB. XUMUYECKUE CBOMCTBA albJECIUIOB U KETOHOB: PEaKLIUU
npucoeqrHeHUs. OKUCIICHNE allbJIETHI0B, KAUYeCTBEHHBIC PEaKIIUU Ha anbaeTubl. CrocoObl TOTydeHMsI
Y IPUMEHEHUE aJIbJIETH/I0B U KETOHOB.

OfHOOCHOBHBIC TpEACibHbIC KapOOHOBBIE KHCIOTBL. OCOOEHHOCTH CTPOCHHUS  MOJICKYIT
KapOOHOBBIX KHCJIOT. M30Mepust 1 HOMeHKIaTypa. PU3nuecKre CBOWCTBA OJHOOCHOBHBIX MPEICITbHBIX
KapOOHOBBIX KHCJIOT. BOMOpO/HBIE CBA3M MEXKIY MOJICKYJTaMH KapOOHOBBIX KHCIOT. XHMHUYECKHE
CBOMCTBA: KHCJIOTHBIC CBOMCTBA, PEaKIMs JTEpH(PHKAIMU, PEAKIMU C YYaCTHEM YIJICBOIOPOIHOIO
pamukana. OCOOEHHOCTH CBOWCTB MypaBbUHON KUCIOTHI. [IOHSATHE O MPOU3BOAHBIX KAPOOHOBBIX KHUCIOT
— cIoXHBIX 3(pupax. MHoOrooopasue KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOWCTB HEMPEICIILHBIX U
apOMaTHYeCKMX KapOOHOBBIX KHCIIOT, JUKApPOOHOBBIX KHCIIOT, THAPOKCHKAPOOHOBBIX  KHCIIOT.
IIpeacraBuTeNM BBICIIMX KapOOHOBBIX KHCIIOT: CT€apHHOBAs, MAJIbMHUTHHOBAS, OJICHHOBAS, JUHOJICEAS,
JuHONeH06ast KACIOThI. CriocoObI OTyYeHHS U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl. ['omonormueckuii psan, obmas ¢opmyna, u30Mepus M HOMEHKIATypa.
PuznvecKre 1 XMMUYECKHE CBOMCTBA: THIPOIN3 B KMCJION 1 IMIEJIOYHOH cpefe.

Kupsl. Crpoenne, puznueckrue 1 XMMHYECKUE CBOMCTBA KUPOB: TUAPOIN3 B KUCJIONW M ILEIIOYHON
cpene. OcOOEHHOCTH CBOWCTB JKMPOB, COACPIKAIINX OCTATKH HENpPEIeIbHBIX KMPHBIX KUCIOT. JKupbl B
IpUpPOJIE.

MEUIA KaK COJIM BBICIIMX Kap60HOBBIX KHCJIOT, HX MOIOLICC HeﬁCTBHG.

OO0mwas xapakrepucTuka yriaeBogoB. Kiaccudukauus yrieBomoB (MOHO-, M- U MOJIHCAXAPHIBI).
MoHocaxapuasl: TiI0K03a, (pyKTO3a, rajakrosa, pudosa, qesokcupubosa. dusmueckue CBoiicTBa |
HaxoxaeHue B mnpupoge. DortocuHTEe3. XHUMUUECKHE CBOMCTBAa TJIIOKO3BI: pEakUd C Yy4acTHEM
CIMPTOBBIX U aNBACTUAHON I'PYIII, CIIMPTOBOE M MOJIOYHOKHUCIIOe OpoxeHue. [IpruMeHeHue rioko3sl, eé
3HAQUE€HMe B JKM3HENEATENbHOCTHM oOpraHusMa. Jlucaxapuisl: caxapo3a, MajbTo3a U JIAKTO3a.
BoccranapnmBarommie 1 HeBOCCTaHABIMBAKOIIME aucaxapuabl. ['maponu3 aucaxapuaos. Haxoxnenue B
npupone u npuMmeHenue. [lomucaxapuapl: Kpaxmal, TIHKOreH U Ieunono3a. CTpoeHne MaKpOMOJIEKYIT
KpaxMaja, IJIMKOreHa U LeJUIojo3bl. dusndeckue CBOMCTBA KpaxMalla U LEJUIIOJI03bl. XUMUYECKUE
CBOMCTBA Kpaxmaja: THIPOJIH3, KaueCTBEHHAs PEaKIys ¢ MOAOM. XMMUYECKHE CBOICTBA IIEJUTIONO3bI:
TUIIPOIIU3, TIOTydeHne 3GUpoB LesIron03bl. [ToHsaTHEe 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIA
mENK).

OKcIIepUMEHTAIbHbIE METO/IbI M3YUYEHHS BELIECTB U UX MPEBPAILCHUIN: PACTBOPUMOCTD Pa3IMYHbBIX
CIIUPTOB B BOJI€, B3aUMOJEWCTBHE 3TaHOJIA C HATPHEM, OKHCIIEHHE STHJIOBOTO CHUpPTa B albJeTHA Ha
packanéHHol MeTHOW TPOBOJOKE, OKWCIEHHE JTUJIOBOIO CIHUPTAa AUXPOMATOM Kanus (BO3MOXKHO




WCIOJNB30BaHNE BHJIEOMATEPUAIOB), KAadyeCTBEHHBIE pEAaKIWUd Ha albIeTUABl (C  THIPOKCHIIOM
muammuHcepeopa(l) m ruapokcunom memu(ll)), peakmus rimmepuna ¢ rugpokcumom  Meam(lD),
XUMHYECKAE CBOHCTBAa pAacTBOpa VYKCYCHOM KHCJIOTBI, B3aHUMOJICHCTBHE pacTBOpa TJIFOKO3BI C
runpokcunom Memu(ll), B3aumopelicTBre KpaxMayia ¢ HOJIOM, PEllleHHe dKCIEPHMEHTAIBHBIX 3a]1a4 110
TeMaM «CrHpThI ¥ heHONIBD, « KapOoHOBBIE KHCIOTHI. CIIOKHBIC S(DUPED».

A30Tconep:Kaime OpranHndecKue coeHHEeHMs].

AMUHBI — OpraHu4eckue MPOu3BOJHbIE ammuaka. Knaccudukanus aMuHOB: anudarndeckue u
apoMaTH4ecKHe; TIePBUYHBIE, BTOPUYHbIE U TpeTndHble. CTpoeHHe MOJIEKyYJI, 00mIas popMya, H30MEpHs,
HOMCHKJIaTypa U (DU3MYECKHE CBOMCTBA. XMMHUYECKOEC CBOMCTBA ann(aTUUYECKUX aMHUHOB: OCHOBHBIC
CBOICTBa, AaJKUJIMpPOBaHHE, B3aUMOJEHCTBHE MEPBUYHBIX AMMHOB C a30TUCTOW Kuciotod. Comu
AJIKAJIAMMOHHSL.

AHWIMH — IPe/ICTaBUTENb aMUHOB apoMaTideckoro psaaa. CrpoeHne aHuIMHA. B3anMHoe BiusiHIE
IPYIIl aTOMOB B MoJieKysie aHWwiMHa. OCOOCHHOCTH XMMHYECKUX CBOWCTB aHMJIMHA. KauecTBeHHbIC
peakuuu Ha aHIWIMH. CrIOCOOBI MOTyYEHUS U IIPUMEHEHHE anmdarnaeckiux aMuHoB. [lomyueHne aHmmHa
13 HUTPOOEH301a.

AmuHokucioTel. Homenkmatypa u wuzomepus. OTHnenbHbIE TPEICTABUTENH (L-aMHHOKHCIIOT:
MIMOUH, ajgaHuH. OU3WYecKue CBOMCTBA aMHHOKHCIOT. XHMMHUYCCKHE CBOMCTBA aMHHOKHCIIOT KakK
aM(OTEPHBIX OPraHNYECKUX COCIMHEHUMU, PEaKIs TOIUKOHICHCAIIUK, 00pa30BaHHE TTETITH THON CBSI3H.
buonoruueckoe 3HaueHre aMUHOKUCIIOT. CHHTE3 U TUIPOJIN3 TTENITHIOB.

benku kak mpupomHbie monmuMmepsl. IlepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OEJKOB.
XUMHYECKHE CBOWCTBA OEIIKOB: THJIPOJIN3, IEHATYpalsl, Ka4eCTBEHHBIE PEaKIIMK Ha OEJIKH.

OKCIIepUMEHTAIbHBIC METO/bl M3YYCHHS BEIISCTB M WX IPEBPAICHUN: paCTBOPEHUE OCIIKOB B
BOJIE, ICHATypaIys OSJIKOB IPH HATPEBAHUH, I[BETHBIC PEAKIIMU Ha OEJKU, PEIIeHNE YKCIEPUMEHTATLHBIX
3a7a4 MO TeMaM «A30Tcoaep)Kallie OpraHudecKue COoeAUHEHUs» U «Pacmo3HaBaHWe OPraHUYECKHUX
COCTUHCHHI.

BricokomonieKyJIsIpHbIe COCTUHEHUS .

OCHOBHBIE TIOHSITHSI XVUMHHA BBICOKOMOJIEKYIISIPDHBIX ~ COSIMHEHWNA: MOHOMEp, MOIUMED,
CTPYKTYpHOE 3BEHO, CTCMCHb IOJUMEPU3AINHN, CPEIHSA MOJICKyJsipHas macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM — MOJIMMEPU3ALIMS U TOJTMKOHICHCALUS.

[Tomumepnbie  Matepuanbl. [lmacTmacchl  (IOMMATHIICH, MOJIMIPOIMIICH, ITOMWBUHUIXJIOPUI,
MOJMCTUPOJT, TIOJIMMETHIMETAKPHIIAT, TIOJIMKApOOHAThl, MOJMMITHIeHTepedTanaT). YTwm3auus U
nepepadoTKa IIACTHKA.

OnacToMepbl: HaTypalbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH, XJIOPOIPEHOBBIH,
M30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BonokHa: HaTypasbHBIEC (XJIONOK, MEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaATHOE BOJIOKHO),
CHHTEeTHYECKHUE (KaIPOH M JIABCaH).

[Tomumeps! crienuanbHOrO Ha3HAUCHHS (Te(IOH, KEeBJap, SJIEKTPOINPOBOMSIINE MOIUMEPHI,
OuopasiiaraeMble MOJMMEPBI).

OKCHEepUMEHTAJIbHBIE METO/bl W3YYEHHs BEIIECTB M WX TPEBPALICHUN: O3HAKOMIJIEHHE C
oOpa3maMi  TPUPOJHBIX WM  HMCKYCCTBEHHBIX  BOJIOKOH, IUIACTMACC, KaydyKOB,  peIIeHHe
JKCIEpUMEHTANIBHBIX 3314 110 TeMe «Pacro3HaBaHue I1acTMacC U BOJIOKOH.

PacuérHble 3agaun.




Haxoxaenne MOJICKYJISIPHOH (OpMYJIbI OpPraHHYECKOro COCIMHEHHS IO MacCCOBBIM  JIOJISIM
3IIEMEHTOB, BXOJISIIINX B €r0 COCTaB, HAXOKICHUE MOJICKYJSIPHOW (OPMYJIbI OPraHUYECKOr0 COSANHEHHUS
mo macce (00BEMY) TPOAYKTOB CropaHHs, MO KOJMYECTBY BelIecTBa (Macce, 00BEMY) MPOMYKTOB
PEaKIUK W/HITH UCXOHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (hOPMYJIbI OPraHUuYeCcKOro BEemecTBa Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJYYCHHS, OMpPEICIICHHE TOAM BbIXOJa IMPOAYKTa
pEaKIUK OT TEOPETHIECKU BO3MOYKHOTO.

MeKnpeaMeTHERIE CBSI3H.

Peanmmzammsi MeXmpeaMeTHBIX CBsI3ed MpH W3ydeHWH opraHudecko xmmuu B 10 kimacce
OCYIIIECTBIISICTCSL Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK W TOHSATHM,
IMPUHATBIX B OTACJIBHBIX IMTPEAMETaX €CCTCCTBCHHO-HAYYHOT'O ITUKJIA.

OO01Me eCTeCTBEHHO-HAYYHbIC TOHATHS: SBJICHHE, HAy4yHBIH (paKkT, TMIIOTE3a, TCOPHs, 3aKOH,
aHaM3, CHHTE3, KiacCupuKaIys, HabIIoJeHre, I3MEPEHHUE, SKCIIEPUMEHT, MOEITh, MOJISTFPOBAHNE.

®usuka: MaTepusi, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKUU YpOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHIE BelecTBa, (PU3NIEeCKUE BEIMUUHBI, SIMHUIIBI U3MEPEHUS,
CKOPOCTb, JHEPIHUs, Macca.

buonorus: kierka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, MeTaOONU3M, HACIEICTBEHHOCTS,
aBTOTPOQHBIN U TeTepoTpodHBI TUN THTAHUS, OpoXeHUe, (OTOCUHTE3, NIbIXaHHE, OCIKH, YIIIeBOIbI,
KHPBI, HYKJICUHOBBIC KUCIIOTHI, (DEPMEHTBHI.

['eorpadus: mone3Hble HCKONaeMble, TOILIHBO.

Texnonorus: MMAMECBLIC TMMPOAYKTbI, OCHOBBI PpallMOHAJIBHOI'0 IIMTAHUS, MOIIUE CPCACTBA,
Martepualibl U3 UICKYCCTBECHHBIX 1 CHHTCTHICCKHUX BOJIOKOH.

11 KJIACC

OBIAA U HEOPTAHUYECKASA XUMUSA

TeopeTn'lecmle OCHOBbI XMMMUH.

Atom. CocTaB aToOMHBIX fAep. XUMUYECKUW dieMeHT. M3otombl. CTpoeHHE 3NEKTPOHHBIX
000JI0YEeK aTOMOB, KBAaHTOBBIE YMCIA. DHEPIETHUECKHE YPOBHU W TIOMYPOBHH. ATOMHBIC OpOUTAIIH.
Knaccupukamms: xumMuueckux 3JeMeHTOB (s-, p-, d-, f-anmementsi). Pacnpenenenuie >JIeKTPOHOB IO
ATOMHBIM OpOUTAJISIM. DJIEKTPOHHBIC KOH(PUTYpaIKA aTOMOB 3JIEMEHTOB TIEPBOr0—4ETBEPTOTO MEPHUOIOB
B OCHOBHOM 74 BO30YKIEHHOM COCTOSIHHH, 3IEKTPOHHBIE KOH(UTypaIyu HOHOB.
ONEeKTPOOTPUIIATECITLHOCTb.

[lepnognueckuii 3axkoH u Ilepuonmueckas cucremMa xumuueckux anneMeHToB JI.M. MeHnneneesa.
Cas3p nmepruonnueckoro 3akoHa u Ilepmoguueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB C COBPEMEHHOM
TEeOpHell CTPOEHHsI aToMOB. 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XHMHUYECKHUX OJIIEMEHTOB |
00pa3yeMbIX UMH MPOCTHIX M CIOXHBIX BEIIECTB MO IPYMIaM M MeproaaM. 3HadeHHE MepUoINIecKoro
3akoHa J[.1. Menpeneena.



Xumuueckass CBsI3b. BHIObl XMMHUYECKOH CBSA3U: KOBaJCHTHAs, MOHHAs, METaJUIMYECKAsl.
MexaHu3msl o0pa3oBaHus KOBJIEHTHOU CBSI3U: 0OMEHHBIN
1 JIOHOPHO-aKIENTOPHBIA. DHEprud U JJMHa CBA3U. [longpHOCTH, HANpaBIEHHOCTh W HACBHIIIAEMOCTb
KOBaJICHTHOH CBsi3U. KpaTHbie cBsi3u. BogoponHast cBs3b. MeXMOIEKYISPHBIE B3aUMOACHCTBHUSL.

BaneHTHOCTH U BaJEHTHBIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPbI MOJIEKYJI C UX
FEOMETPHUECKIM CTPOCHHEM (Ha MpUMepe COSANHEHNH 3JIEMEHTOB BTOPOTO NEPUOIA).

[Ipencrasnenue 0 KOMILJIEKCHBIX COCJIMHECHUAX. Cocras KOMIIJIEKCHOT'O HOHA:
KOMITJIEKCO00pa3oBaTeb, JIMTaHOBI. 3HaueHHWe  KOMIUIEKCHBIX  COEIMHEHUH. IlousstTHE O
KOOPJAVHALIMOHHOW XUMHUH.

BemectBa MOJEKYISIPHOrO M HEMOIEKYJSPHOTO CTPOCHUS. THIBI KPUCTAJUNIMUECKUX PEIETOK
(cTpyKTYyp) 1 CBOICTBA BEIIIECTB.

Ilonsate o ngucnepcHbix cucremax. Mcrtunnble pactBopsl. IlpesncraBieHne O KOJUIOMIHBIX
pactBopax. CriocoObl BBIpaKCHHS! KOHIIEHTPAIIMKM PAacTBOPOB: MaccoBas JOJs BELIECTBa B PACTBODE,
MOJISIpHAsE ~ KOHUeHTpauus.  HacblllleHHble 1 HEHACBILIEHHBIE  PacTBOPbl,  PAacTBOPUMOCTD.
Kpucramnorunpats!.

Kiaccudukarms 1 HOMEHKIaTypa HEOPTraHUIECKUX BEIIECTB. TpUBHAbHBIC HA3BAHUS OTACIBHBIX
MIpeICTaBUTENEH HEOPTaHMYECKUX BEIIECTB.

Knaccupukanuss XUMHYECKHX pEaKIUid B HEOPraHUYECKOW M OpPraHMYecKONd XHMHHU. 3aKOH
COXpaHEHUS MaccChl BEIIECTB; 3aKOH COXPAaHEHUS U MPEBPAILEHHUS 3HEPTUM MpPU XUMHUUYECKUX PEaKLUX.
TenoBbie 3PPEKTH XUMUIECKUX peakiuii. TepMOXUMHUYECKHE YPaBHEHUSI.

CKOpOCTh XUMHUYECKOH peakiuu, e 3aBUCHMOCTh OT Pa3lIMYHBIX (PakTOpoB. ['OMOreHHBIE U
rereporeHusle peakuuu. Karanus u katanuzaTopsl.

OOpatumbple M HeOOpaTUMble peakIuU. XUMHYECKoe paBHOBecue. KOHCTaHTa XMMHYECKOTro
paBHOBecHs. DakTOpPEI, BIMSIOMINE HA MOJIOKECHHE XUMUYECKOTO PaBHOBECHS: TeMIIeparypa, AaBJeHUE 1
KOHLIEHTPAIH BELECTB, yUaCTBYIOIUX B peakuyd. [Ipuanun Jle IaTtense.

OnexTpoautudeckas auccouuanus. CuibHble W ciaadble 31eKTposuThl. CTeneHb IUCCOLUAIHH.
Cpena BOAHBIX pacTBOPOB: KHCJIOTHAas, HEWTpanbHas, mienouHas. Bomopoansrii mokazarens (pH)
pactBopa. ['ugponus cozneit. Peakuyn nonHoro ooMeHa.

OKHCIMTETFHO-BOCCTAHOBUTEIIFHBIE  PEAKIIHU. Crenenr  oxucieHusa. Oxkucimrens H
BOCCTAaHOBUTENb. IIponeccel OKHMCIEHHST M BOCCTAHOBJICHMs. BaxHellne OKUCIUTENU U
BOCCTaHOBUTENN. MeTOI 2JIEKTPOHHOTO OayiaHca. DIEKTPOIIU3 PaCTBOPOB U PACIIIABOB BEIIIECTR.

OKCHEpUMEHTAIBHBIE METOJ/IbI U3YYEHUS BEUIECTB M WX NPEBPAIICHUI: pa3oKeHUE IMEepoKchIa
BOZOpPOAAa B NPUCYTCTBUM KaTalM3aToOpa, MOAEIM KPHUCTAJUIMYECKUX DPEIIETOK, MPOBEACHUE pPEaKLIU
HOHHOTO OOMEHa, OmNpeiesieHHe Cpeabl PacTBOPOB C IMOMOINBIO HHAWKATOPOB, HM3YYEHHE BIIMSHUS
Pa3NUYHBIX PAKTOPOB HA CKOPOCTh XUMHUUECKOW PEakIMy U MOJIOKECHNE XMMUYECKOTO PaBHOBECHSI.

Heopranuyeckasi Xumusi.

[Tonoxxenue HemeramioB B [lepuonuueckoil cucreme xumuueckux anmementoB .. MenneneeBa u
0COOCHHOCTH CTPOCHUS WX aroMoB. DU3MYeCKHe CBOWCTBA HEMETAIUIOB. AJUTOTPONUS HEMETAIUIOB (Ha
puMepe KUCIIOpoia, cepbl, hocdopa u yriieposaa).

Bonopon. Ilonmydyenue, ¢u3nyeckue W XHMHYECKME CBOWCTBA: PEAKIMH C MeETallaMHd |
HEMETAIUIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. ['uapuipl. TonmMBHBIE 3JIEMEHTBHL.



I'anorensl. Haxoxxaenue B mpupose, crocoObl MomydeHns, GU3NUecKre 1 XUMUYECKUEe CBOMCTBA.
lanorenoBogoponbl. BakHeiue KHCIOpoJCcOepKalliine COeAMHEHHs TralioreHoB. JlabopaTopHble U
MIPOMBIIIJICHHBIE CITOCOOBI MOMYyYEeHHUS TAIOTeHOB. [[pruMeHeHne raloreHOB U UX COSAMHEHUH .

Kucnopon, 030H. JlabopaTopHbIie ¥ TPOMBIIICHHBIE CIIOCOOBI OTy4YeHUs Kuciopoaa. dusndeckue
1 XUMHUYECKHE CBOWCTBA U MIPUMEHEHHE KUCIIOpoaa U 030HA. OKCHIIBI ¥ TIEPOKCH/IBI.

Cepa. Haxoxnenue B mpupope, crocoObl HOJTydeHHs, (pu3NYecKue M XHMHUYECKHE CBOWMCTBA.
Ceposognopon, cyashuabl. Okeup cepbi(1V), okeun ceppi(VI). CepHuctas u cepHas KUCIOTH U UX COJIH.
Oco0eHHOCTH CBOMCTB CepHOM KHCIIOTHL. [IpuMeHeHne cepsl 1 €€ COeAMHEHUH.

Azor. Haxoxaenne B mpupoze, cCocoObl MOMy4YeHHUs, (U3MUECKHEe W XUMHUYECKHE CBOICTBA.
Ammuak, HUTpHIbL. OKCHIBI a30Ta. A30THCTast U a30THask KUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB
a30THOU KUCIOTHL. [IpuMeHeHne a3ota U ero coeJuHeHUN. A30THBIE yI00peHusl.

®docdop. Haxoxnenue B mpupojie, CrocoObl MoNydeHus, (hU3nIeckue U XMMHIECKHE CBOWMCTBA.
®ochuast u Gochun. Oxcuasl Gocdopa, Gocopras kuciora u e€ conu. [Ipumenenne docdopa u ero
coequnaennid. ®ochopHble ynoopeHusl.

VYriaepon, HaxoKICHHE B HpHpojae. AJUoTpornHbie Moaupukanuu. DuU3uyecKkrue U XUMHUYECKHE
CBOICTBa IMPOCTHIX BENIECTB, 00pa3oBaHHBIX yriepojgoM. Oxcupa yriepona(ll), okcum yriepoma(IlV),
yrojibHas KMCJIOTa U e CONM. AKTHBUPOBAHHBIA Yroiib, ajcopOims. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpMeHeH e MPOCTHIX BEIECTB, 00Pa30BAHHBIX YIIIEPOJOM, U €r0 COSANHCHHUH.

Kpemnuii. Haxoxxaenue B mpupojie, criocoObl MonyyeHus, Gu3nuecKue U XUMUIECKUE CBOICTBA.
Oxcun xpemuusa(IV), xkpemHmueBas KucioTta, CHIMKATHL. lIpuMeHeHWe KpeMHHS W €ro COSAWHEHUI.
CrexJ10, €ro nojy4eHue, BUapl CTeKIa.

[lonoxxenune wmeramioB B Ilepumoandeckoil cucreMe XUMHYECKUX 3J1eMEHTOB. OCOOEHHOCTH
CTPOEHHUsl HJIEKTPOHHBIX 000JI0O4eK aTOMOB MeTayuoB. OOmme (u3MYecKue CBOWCTBA METaJIOB.
[Iprmenenne MeTaiioB B ObITY M TexHHKE. CIIJIaBbl METAJUIOB.

DONEKTPOXUMHIECKUIN Pl HampsokeHnid MeTamwioB. OOmue crnocoObl IMOMYYeHHUS METaUIoB:
THIIPOMETAJLTYPrusi, MUPOMETAIUTYPrusi, SeKTpoMeTasutyprusi. [lonstre o koppo3uu MetamioB. CriocoOb!
3aIUTHl OT KOPPO3UH.

OO0was xapakrepuctuka MetauioB IA-rpynmsl [lepronuueckor CUHCTEMBI XUMHUYECKUX AJIEMEHTOB.
Harpuit n kammii: nmonydenue, GpU3NUECKUE U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U
HX COCTUHCHU.

OOmas xapakrepucruka MetawioB I[A-rpynmer  Ileppoandeckoil  cucTeMbl XMMHYECKHX
JeMeHTOB. MarHuil W Kamnbluil: monydeHue, (HU3MYecKHe M XUMHUYECKHE CBOWCTBA, MPHUMEHEHUE
MIPOCTHIX BEIECTB U MX coeMHEHMH. JKECTKOCTD BOJIBI M CIIOCOOBI €€ YCTpaHCHHSI.

AmoMUHHI: noMydeHue, GU3NIecKie U XMMHUYECKHe CBOWCTBA, MPUMEHEHHE IPOCTOTO BEIleCTBa
U ero coemuHeHU. AMQOTepHbIE CBOMCTBA OKCHAA W THAPOKCHAA ATFOMHHUS, THIPOKCOKOMILICKCHI
AFOMUHUSL.

OO0mas xapakTepucThKa MeTauioB 1mooo4Hbix monarpymn (B-rpymm) [lepuomudeckoid crCTEMBI
XHUMHAYECKHUX 3JIEMEHTOB.

Ouznueckue W XUMHYECKHE CBOMCTBA XpoMa W ero coeiauHeHWd. OKCHIBI M THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl 1 IUXPOMATHI, UX OKHCIHUTEIbHBIE CBOKCTBA. [lomydyenne u
pPUMEHEHHE XpOoMa.



®u3nuecKue U XMMHYECKHAE CBOMCTBA MapraHiia M €ro COoeIMHEeHud. BakHeiline coenuHeHus
mapranna(ll), mapranna(IV), mapranmna(VI) u mapranna(VIID). Ilepmanranar kamst, €ro OKACIUTEIbHbBIE
CBOICTBa.

®dusnyeckue ¥ XMMUYECKHE CBOWCTBA XkeJie3a U ero coeauHeHuid. OKCHIIBI, THAPOKCHUIBI U COJU
xenesza(ll) u sxeneza(lll). [TomyueHnne u mpuMeHeHue KeJe3a U ero CILIABOB.

Du3nuecKue U XUMUYECKUE CBOICTBA Meau U €€ coennHeHuid. [lonyyeHue u npuMeHeHne Meau u
€€ COeIMHEHUH.

[uuk: momydyeHue, (U3MYECKHME W XMMHUECKHUE CBOMCTBA. AMQOTEpHBIE CBOWMCTBa OKCHIA U
TUAPOKCHIA HUHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHre IMHKA U €r0 COSAUHEHUM.

OKCHEepUMEHTAITbHBIE METObl W3VYEHHUS BEIIECTB W WX TPEBPAIICHHUN: U3yYeHHe 00pasiioB
HEMETaJJIOB, TopeHwue cephl, hochopa, jxenesa, Maraus B KUCIOPOJIe, U3y4eHHe KOJUTeKInU «MeTauibl 1
CIUIaBbD), B3aUMOJICHCTBHE IICIOYHBIX U IIEIOYHO3EMENBHBIX METalIoB C BOAOH (BO3MOXKHO
HCIOJIb30BaHKUE BHCOMATEPUAIOB ), B3aUMOICHCTBHE ITUHKA U JKeJie3a ¢ PACTBOPAMH KUCJIOT H IIEI0vCH,
KaueCTBEHHBIE pEaKIMd Ha HEOPraHWYeCKWe AaHHWOHBI, KATHOH BOJOPOJAa M KATHOHHI METAJUIOB,
B3aWMOJICHCTBUE THAPOKCUIOB QIIOMHHHS M I[IMHKA C PAacTBOPaMHM KHCJOT M INEJIOYCH, pelICHUE
9KCTIIEPUMEHTANILHBIX 3a/1a4 1Mo TeMaM «[ anoreHbl», «Cepa u e€ coemuHeHus», «A30T u dochop u ux
COCIIMHEHUSD, «METaUTbl TIABHBIX TOATPYIID», « MeTaibl TOOOUHBIX MOATPYIII.

XHUMUA 4 :KN3Hb.

Ponp xumun B obecrieueHnn yCTOWYMBOTO Pa3BUTHS dejoBeuecTBa. [[OHATHE 0 HAYYHBIX METOAAX
[IO3HAHUS U METONOJIOTMH HaydyHOro HccienoBaHus. HayuHble NpUHUMOBI OpraHU3alUdd XMMUYECKOro
pON3BOACTBA. [IpOMBIIIIEHHBIE CLIOCOOBI MOMYYEeHHS BaKHEHIIMX BENIECTB (Ha MPUMeEpe MPOU3BO/ICTBA
aMMHaKa, CEpHOM KHCIJIOTBhI, MeTaHoJa). [IpoMbIlIeHHBIE CIIOCOOBI MOMyYEHUsT METaIOB U CIUIABOB.
XUMHYECKOe 3arps3HEHHe OKpYy)Karwolled cpelsl M ero mnociueactBus. Pomp xumum B obecriedeHHH
JHEPreTUUECcKoil 6e30MacHOCTH.

Xumuss W 310poBbe  uesoBeka. JlekapcTBeHHble cpenactBa. IIpaBuiia  MCIONMB30BaHUS
JIEKapCTBEHHBIX MpernapaToB. Pojb XMMUM B pa3BUTUN MEAULIUHBI.

XUMHS DU OCHOBHBIE KOMITOHEHTEI, TUIIEBEIE J0OaBKH. Poib XUMUM B 00€CIIEUEHNH MTHILEBON
0€30I1aCHOCTH.

Kocmernueckue u mapgpromepHele cpenctBa. berroBas xumms. IlpaBuma  GeszomacHoro
UCIIOJTb30BaHHMS TIPETIapaToB OBITOBOI XMUMHH B ITOBCETHEBHOW JKU3HH.

Xumus B CTPOUTCIILCTBC: BaKHEHIIINE CTPOUTCIIbHBIC MAaTCpPHUAJIbI (I_ICMGHT, oer OH).
XuMus B CEIILCKOM XO3SHCTBE. OpFaHI/I‘-ICCKI/Ie U MUHCPAJILHBIC ynO6peHI/I$I.

CoBpeMeHHblE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKd, CTEKJO, KepaMuka. Marepuanbl ajs
3neKTpoHUKHU. HaHoTexHoI0rNN.

Pacuérunle 3a1aun.

Pacuérsl: Macchl BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MU
00bEMY OJJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BeNIecTB, Macchl (00bhEMa, KOMMYECTBA BEIICCTBA)
IPOIYKTOB PEaKIMH, €CIIM OJJHO M3 BEUIeCTB UMEET MpUMecH, Macchl (00bEMa, KOJMUYecTBa BELIeCTBA)
MIPOyKTa peakuuu,
€ClIi OJIHO W3 BEIIECTB JIaHO B BHUJIE PACTBOpa C ONPENEIEHHOM MacCOBOW JOJIEW PacTBOPEHHOTO
BELIECTBA, MACCOBOW TOJNM U MOJISIPHOW KOHUEHTPALMHU BEIIECTBA B PAaCTBOPE, IOJU BBIXOJA MPOIYKTa
peaKuuu OT TEOPETUUECKU BO3MOXKHOTO.



MeKpeAMeTHRIE CBSI3H.

Peanuzamyss MeXNpenIMETHBIX CBsi3ed NpU M3y4eHWH OOIIed W HeopraHuveckod xuMuu B 11
KJlacce OCYIIECTBISIETCS 4Yepe3 HCHONb30BaHME KaK OONIMX E€CTECTBEHHO-HAYYHBIX IIOHATHH, TaK U
MOHATHUNA, TPUHATHIX B OTAEIBHBIX NPEIMETaX €CTECTBEHHO-HAYYHOr O LIUKJIA.

OO01mMe eCTeCTBEHHO-HAYYHbBIC TOHSTHS: SBJICHUE, HAYYHbIM (pakT, rumoreza, TEOpHs, 3aKOH,
aHallN3, CUHTE3, KiacCU(HKAIUs, MePHOJUIHOCTh, HAOIIOJCHUE, U3MEpPEHHE, SKCIIEPUMEHT, MOJCIb,
MOJIEIMPOBaHHE.

®duznka: MaTepusi, MEKPOMUDP, MaKpOMHp, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, H3OTOIBI,
PanroaKTUBHOCTh, MOJIEKYJIA, SHEPreTHUECKHI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHUE
BEIIeCTBA, UJICANIbHBIN ra3, Pu3ndecKrue BeTUUMHbI, eVMHUIIBI H3MEPEHHSs], CKOPOCTh, SHEPTHSI, Macca.

Buonorus: kierka, opraHusM, sKocucTeMa, orocdepa, MeTadoaM3M, MaKpO- U MUKPOIJIIEMEHTHI,
OCJIKH, JKUPBI, YTIICBO/IbI, HYKJICUHOBBIC KHCJIOThI, ()ePMEHTHI, TOPMOHBI, KPyrOBOPOT BEIIECTB U MOTOK
SHEPIUU B SKOCHCTEMAX.

Feorpa(bnsl: MUHCPAJIbl, TOPHBIC TOPOABI, IMTOJIC3HBIC HCKOIIACMBIC, TOILJIMBO, PECYPCHI.

TexHonorus: XuMHUYECKass IPOMBIIIEHHOCTb, METAJUIypIrHs,, CTPOUTENBHBIE MaTepHalbl,
CEJIbCKOXO03SIHCTBEHHOE IPOU3BOACTBO, MHUILIEBas IPOMBIILIIIEHHOCTb, (bapmarieBTHUECKAS
MIPOMBIIIJIEHHOCTh, MPOU3BOACTBO KOCMETHYECKHX IIPENapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaloB, JIEKTPOHHAs! IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XUMUHN HA YTJIYBJIEHHOM
YPOBHE CPEAHET'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

B coorBeTcTBUH C CUCTCMHO-ACATCIIbHOCTHLIM MMOAXOJA0M B CTPYKTYPEC JIMYHOCTHBIX PE3YJIbTATOB
OCBOGHHSI TIpeJIMeTa «XHMHS» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS BBIJCJICHBI CIICTYIOIINC
COCTaBJISIOIINE: OCO3HAHUE OOYJAIOMIMMUCSA POCCHUHUCKON TPa’kIaHCKONW HACHTHYHOCTH; TOTOBHOCTH K
CaMOpAa3BUTHIO, CAaMOCTOSTEIFHOCTH W CaMOONPE/CICHHIO; HalWYie MOTHBAMH K OOYUYCHHIO,
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCsl PyKOBOJCTBOBATHCS MPHHSATHIMUA B OOIIECTBE MpPABHJIAMH U
HOpPMaMH MOBEICHNUSI; HAIMYNe IPAaBOCO3HAHUS, IKOJIOTHUECKOH KyIbTYphl; CHOCOOHOCTH CTAaBUTH IIETIH U
CTPOUTD YKU3HCHHBIC TIIAHBL

JInaHOCTHBIE pe3yNbTaThl OCBOCHUS MpEAMeTa «XUMUSD» OTPakaloT C(HOPMUPOBAHHOCThH OIBITA
MO3HABATENILHOW W TMPAaKTUYECKOW JIEATENBHOCTH  OOydaroImuXcs B MpoIecce  pean3aluu
00pa30BaTeILHON ICSTCIHHOCTH.

JIM9HOCTHBIE PEe3y/IbTaThl OCBOCHHUSI NpEAMETa «XHMHUsD OTPakaroT c(HOPMUPOBAHHOCTH OIBITA
MO3HABATENIFHOM W  TMPAKTHYECKOH  JEeATENIbHOCTH OOydYaroImuxcsi B TPOIECCe  pean3aiiu
00pa30BaTeILHON JICSITSIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpask1aHCKOro BOCIUTAHUSA:

OCO3HaHMsI O0YJAIONIMMKCS CBOMX KOHCTHTYIIMOHHBIX NPAaB M O00S3aHHOCTEH, YBAKEHUS K 3aKOHY
Y TIPaBOMOPSIKY;



MPEACTABJICHUA O COLIMAJIBHBIX HOPpMaXx U IIpaBUJIaX MEKITNIHOCTHBIX OTHOIIICHUH B KOJUICKTHUBE,

FOTOBHOCTM K COBMECTHOM TBOp‘IeCKOfI ACATCIIBHOCTU IIPU  CO3JaHUHN y‘Ie6HI>IX IIPOCKTOB,
PEHICHUN y‘IC6HBIX 1 ITO3HABATECJIbHBIX 3a/ia4, BBIIIOJHCHU N XUMHNYCCKUX SKCIIEPUMEHTOB,

CIIOCOOHOCTH INOHHMMATh U NPHUHUMATh MOTHBBI, HAMEPEHMs], JIOTUKY U apryMEHThl APYruX IpU
aHaJ3e pa3IuvHbIX BUJOB Y4eOHOH JeATeTbHOCTH;

2) NaTPpUOTHYECKOr0 BOCIIUTAHMSA
IHEHHOCTHOT'O OTHOUICHHA K UCTOPUYCCKOMY U HAYUYHOMY HACJICIHUIO OTE€UYECTBEHHON XUMUH,

YBa)KEHHUSI K TIPOLIECCY TBOPUECTBA B OOJACTH TEOPHM M MPAKTHYECKOTO MPUIIOKEHUS XUMHH,
OCO3HAHHSA TOrO, 4YTO J[aHHbIE HAYKH €CTb pe3ylbTaT [JIMTENbHBIX HAOMIOAEHUH, KPOMOTIMBBIX
SKCIEPUMEHTAJIbHBIX ITIOMCKOB, IIOCTOSIHHOT'O TPY/1a YUYEHBIX U IPAKTUKOB;

HHTEpPECAa U IIO3HABATCJIbHBIX MOTHBOB B IIOJIYYCHUU W ITOCJIICAYIOLICM aHaJIN3e I/IH(bOpMa]_[I/II/I ()
OCePCAOBBIX JOCTUIKCHUAX COBpeMeHHOﬁ OTCUYCCTBECHHOU XUMHUH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MTOBEJICHUS;

CIIOCOOHOCTH OLICHMBATb CHUTyalluH, CBA3aHHBIC C XUMHWYCCKHMMHU MABJICHUAMHU, W IIPHUHUMATDH
OCO3HAHHBIC PCHICHM A, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBLIC HOPMbI 1 ICHHOCTH,

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE U MOCTYIKA CBOMX TOBAPHUILEH C MO3UIMH HPAaBCTBEHHBIX
U IIPaBOBBIX HOPM H € Y4ETOM OCO3HAHUS [TOCIIEACTBUN IIOCTYIIKOB;

4) popMHpOBaHHS KYJIBTYPbI 310POBbSI:

NOHMMAaHMsA ILIEHHOCTEH 310poBoro M Oe3omacHOro o0Opas3a KU3HHM, HEOO0XOJUMOCTH
OTBETCTBEHHOr'0 OTHOIIEHHUS K COOCTBEHHOMY (PM3MIECKOMY U ICUXUYECKOMY 37I0POBBIO;

COOJIIOZICHUS TIPaBUJI OE30MacHOr0 OOpallleHHs ¢ BEIISCTBAMH B OBITY, MOBCEIHECBHOM JXKU3HU, B
TPYZAOBOH ESTENBHOCTH;

MOHUMAaHWS [IEHHOCTU TPAaBHJI WHIUBUAYAIBHOTO M KOJUICKTUBHOTO OE30MacHOrO IMOBEICHUS B
CUTYaIUX, yTPOXKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHMsI TIOCJIICTBUM W HENPHSTHUS BPEIHBIX MTPUBBIYEK (YIIOTPEOJICHNS aJIKOT 011, HAPKOTHKOB,
KypeHus);

5) TPy10BOr0 BOCIUTAHMSA

KOMMYHHKATHBHON KOMITETEHTHOCTH B y4e€OHO-HCCIIEIOBATENbCKOM AESTeTbHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUECKOU U APYTUX BUJAX JEATEIHHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYaCTHE B PEIICHUU IMPAKTHUYECKUX 3a/1ad COIMAILHONW HAIPaBJICHHOCTH
(B pamKax cBOEro Kjacca, IKoJbl);

MHTEpeca K MPAaKTUYeCKOMY H3Yy4YeHHIO Mpodeccuil pa3indHOro poaa, B TOM YHCIIE Ha OCHOBE
TIPUMEHEHUS MTPEJAMETHBIX 3HAHUH 110 XMMUHY;

YBaXEHUS K TPYAY, JIFOISM TPyJia U pe3ybTaTaM TPYJOBOU IE€ATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHIYaJIBHOW TpaeKTOpUH 0Opa3oBaHHs, Oymymien
npodeccun M peanM3any COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMMHU, HHTEPECOB U IIOTPeOHOCTEH 00IIeCTBa;

6) IK0JIOrH4€eCKOT0 BOCTIMTAHUSA

OKOJIOTMYECKH IEIeCO00Pa3HOr0 OTHOIIEHHUS K MPUPOJIE KaK HCTOUHUKY CYIIECTBOBAHUS KU3HH HA
3emie;

MOHUMAaHHS TJIOOANTBEHOTO XapaKTepa OSKOJIOTHYECKHX Tpo0sieM, BIMSHHS HSKOHOMHUYECKHX
MPOIIECCOB HAa COCTOAHUE MPUPOIHON U COLIMATBHOUN CPEIbI;

OCO3HaHus HeO6XOJII/IMOCTI/I HCITIOJIb30BaHUs I[OCTI/I)KGHI/II\/'I XUMUM JI1 PEHICHHA BOIIPOCOB
pauoOHAJIBHOI'O IIPHUPOAOITI0JIb30BAHU A,

AKTHBHOI'O HEMPUATHUSA ACHCTBHN, MPUHOCSAIIMX BpEN OKpYXarolled NMPUPOIHOW cpele, YMEHHS
MIPOTHO3MPOBATh HEOIATONMPUATHBIE 3KOJIOTMYECKUE MOCIEACTBUA NPEANPUHUMACMbIX JACHCTBUHA U
IIpeloTBpaLIaTh UX;

HAJIMYMSI Pa3BUTOTO SKOJOTMYECKOT0 MBIIUICHHUS, SKOJOTHUECKOH KYIbTYpBI, OIBITA AEATEIbHOCTH
9KOJIOTHUECKOW  HampaBlICHHOCTH, YMEHHS  PYKOBOJACTBOBAaThCSI HMMH B  IIO3HABATEIbHOM,
KOMMYHUKATUBHOM ¥ COLMAJbHOM MpPAaKTHKE, CIHOCOOHOCTM M YMEHHS AaKTHBHO IIPOTHBOCTOSTH
HJCOJIOTHH XeMO(oOHy;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHON
MIPAaKTUKY;

MOHMMAaHHUA CTIEIM(PUKN XUMUM KaK HayKd, OCO3HaHUS €€ poiu B (pOpMHUPOBAHMH PalMOHAIBHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUH IIEJIOCTHOTO IMpPEACTaBIeHUsI 00 OKpYXarolleM MHUpE KaK O eIWHCTBE
MPUPOABI M YEJIOBEKAa, B MO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEW M PpELICHWH MpoOJeM COXpaHEHHUs
MIPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JUII COBPEMEHHOW IIMBHJIM3AIMU: B €€
TYMaHHCTUYECKOW HAIIPaBICHHOCTH U BAYKHOW POJIU B CO37[aHUU HOBOM 0a3bl MaTepUabHOM KYJIBTYpPHI, B
peleHny I00ABHBIX MPOOJeM YCTOHYMBOIO Pa3BHUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBOM U HKOIOTMYECKOM 0e30MacHOCTH, B Pa3BUTHH MEAULIMHBI, 0OCCIIEUEeHNH YCJIOBUM YCIIEIIHOTO
TPyZa 1 3KOJIOTHYECKH KOM(POPTHON >KM3HHU KaXKIOro WieHa 00ILecTBa;

€CTECTBEHHO-HAYYHON IpaMOTHOCTU: TOHUMAHHUS CYIIIHOCTH METOJIOB MO3HAHUS, UCIIOIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCITONIb30BATh TMOMyYaeMble 3HAHUWS JJIsl aHaluu3a U OOBSCHEHHSI
SIBJICHUH OKPYXKAIOMIET0 MHpa W TPOUCXONAIINX B HEM W3MEHEHWH, YMEHHUS JiellaTh OOOCHOBAaHHBIC
3aKJIFOUYEHUS] Ha OCHOBE HAayYHBIX (DaKTOB M MMEIOIIUXCS NaHHBIX C IEJbI0 MOTYYSHHS JTOCTOBEPHBIX
BBLIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIILHO HCIIOIB30BaTh XUMUUECKHE 3HAHUS AJIA peHICHUA HpOGJICM B
PCAIbHBIX )KU3HCHHLIX CUTYAlUAX;

HHTEPECA K TIO3HAHUIO, HCCJICI0BATEILCKOM JACATCIIBHOCTH

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPECPLIBHOMY O6p330BaHI/I}0 u CaM006p33OBaHI/IIO, K aKTUBHOMY
TMMOJIYYC€HUIO HOBBIX 3HAHW 110 XMMHH B COOTBETCTBHUU C KM3HECHHBIMH HOTpG6HOCT$IMI/I;

MHTepeca K 0COOEHHOCTSIM TPyAa B Pa3INYHbIX cdepax npodeccHOHaIbHON ACSTEIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPAMMBI 10 XUMHU Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHMsI BKITFOUAIOT:

3HauMMble A7 (OPMHUPOBAaHHMSI ~ MHPOBO33DEHHMSI  OOY4AIOIIMXCA  MEXIUCLUIUIMHAPHBIC
(MeXnpeIMETHBIE) OOIIeHAyYHbIE TOHSTHS, OTPAXKAIONIME IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H
cneun UKy METOI0B MTO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTrepHs, BEIIECTBO, SHEPrusl,
sSIBIICHHE, TMPOIecC, CHCTeMa, HAyYHBIH (aKkT, MPUHIMI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCcIeI0BaHNe, HAaOJII0AeHNE, N3MEPEHNUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCAJIbHbIE yueOHbIe JeNCTBUS (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynsTHBHEIE), obecneunBaonpe (HopMUpoBaHHE (YHKIMOHAIBHOM TPaMOTHOCTH M COLMAIBHON
KOMITETEHIIMU 00y4aroLmXxcs;

CIIOCOOHOCTD oOyuaronmxcs UCIIO0JIb30BaTh OCBOEHHbBIE MEXIUCLUIUIMHAPHbIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpCAJbHbIC Y4eOHBIC NEHCTBUS B IMO3HABATEIbHOW M COLUAIBLHON
[IPAKTHKE.

MeranpeaMeTHble  pe3yibTaTbl — OTPa)KalOT  OBJIQJEHUE  YHUBEPCAJIbHBIMM  yUeOHBIMU
M03HABATEILHBIMH, KOMMYHUKAaTUBHBIMU M PETYJISITUBHBIMU JICHCTBUSIMH.

Ilo3HaBarebHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBHUS
1) 6a30BbIe JJorHYecKHe JeCTBUS:
CaMOCTOSTENIFHO (POPMYJIUPOBAThH U aKTyaJIM3UPOBaTh MPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OMpeaACEATh LCIIM ACATCIIBHOCTU, 3a/iaBasd MapaMCTPbl U KPUTCPHUU UX JOCTUIKCHUA, COOTHOCUTH
PEIYIbTATBI ACATCIIBHOCTU C IMOCTABJICHHBIMU L EJISIMU;

UCIIOJB30BATh TIPH OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIUICHUS: BBIICSTh XapaKTepHbIE
MPU3HAKK TOHATHH W YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOIB30BATh COOTBETCTBYIONINE TOHSTHS IS
0OBSICHEHHSI OTJICTTbHBIX ()aKTOB U SIBIICHUIA,

BBIOMPATh OCHOBAHMSI M KPUTEPHUHU IS KJIACCU(HKALIMK BEIIECTB U XUMUYECKHX P eaKIii;

YCTaHaBJIMBATh IPUIMHHO-CIIEACTBEHHBIE CBSA3M MEKILy N3Y4aeMbIMHU SIBICHUSMU;

CTPOUThH JIOTHYECKHE PACCY)XKIEHUS (MHIYKTUBHBIE, NEIyKTUBHBIC, O AaHAaJOTHM), BbISBIATH
3aKOHOMEPHOCTH M TIPOTUBOPEUUST B paccMaTpUBAeMbIX SIBICHHSX, (OPMYJIMPOBaTh BBIBOIBI U

3aKIIFOUYCHUS,

MPUMEHSTh B TIPOIECCE MO3HAHKS HCIIONB3YEMbIC B XUMHU CUMBOJUUCCKHUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBEIBATh MOJIENBHBIE MPEJCTABICHUS — XUMHYECKUH 3HAK (CHMBOJ) 3JIE€MEHTa, XHUMHYECKas
(dhopMyIia, ypaBHCHHE XUMHUYECKON PEaKIIMU — IIPU PEIICHUM YICOHBIX ITO3HABATCIBHBIX M MPAKTHYCCKUX



3a7a4, NPUMCHATH Ha3BaHHBIC MOZICJIbHBIC IIPCACTABJICHUA JISI BBIABJICHHSA XAPAKTEPHBIX ITPHU3HAKOB
N3y4aeMbIX BE€IICCTB U XUMHYCCKUX peaKHHP'I.

2) 0a3oBbIe HCcJIeA0BaTeIbCKHeE eiicTBUs:
BJIaACTH OCHOBAMU METOJ0B HAYYHOI'O ITO3HAHUS BEHICCTB U XUMHUYCCKHUX peaxunﬁ;

(I)OpMyJ'II/IpOBaTI: OcJM M 3aga4M MCCJIICJOBAHMA, HCIIOJb30BATh ITOCTABJICHHBIC U CAMOCTOATCIIBHO
C(bOpMYJ'IHpOBaHHLIC BOIIPOCbI B Ka4YC€CTBEC HMHCTPYMCHTA IIO3HAHHA W OCHOBBI JJIA (bOpMI/IpOBaHI/Iﬂ
THUITOTE3BI IO IMTPOBEPKE IMPAaBUIIBHOCTU BBICKA3bIBACMBIX Cy)K,Z[CHHfI;

BJIAZICTh HABBIKAMU  CAaMOCTOSITENIBHOTO  IIJIAHMPOBAHHWS W TPOBEICHHUS  YYEHHUYECKHUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HaOMIOAaTh 3a XOJOM IIPOLECCa, CaMOCTOSTENIBHO
MIPOrHO3UPOBATEH €r0 Pe3yJNbTaT, (OPMYIMPOBATh OOOOIICHUS U BBHIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH
Pe3ybTaTOB UCCIIEI0BAHUS, COCTABIIATHL OOOCHOBAHHBIN OTUET O MPOJIEIAHHON padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIeI0BATENLCKOM M MPOEKTHOM AEATeNbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEJIBHOMY IOMCKY METOJOB DEIEHUS NMPAKTUYECKUX 3aiad,
MIPUMEHEHUIO PA3IMYHBIX METO/IOB TO3HAHMSL.

3) pa6ora ¢ ungopmanmeit:

OpPHEHTHUPOBATHCS B Pa3NMYHBIX HCTOYHHMKAX HH(popManuu (HaydHO-TIOMYJSIpHAsl JUTeparypa
XHMHYECKOTO COIEPKaHUs, CIPaBOYHbIE MMOCOOHS, pecypchl MHTepHeTa), aHaIM3HUpOBaTh HHPOPMALIUIO
pa3NMMYHBIX BUAOB W (OpM TPEACTAaBICHWS, KPUTHYECKH OIEHHWBAaTh €€ JOCTOBEPHOCTH U
HENPOTHBOPEUNUBOCTE;

(dbopMynupoBaTh 3arpochl U MPUMEHATH Pa3iIMdIHbIe METO/ABI IPU MOUCKE U 0TOOpe MH(pOpMaLuH,
HEOOXOIMMOM ISl BBITTOJTHEHUS YUeOHBIX 3a/1a4 OMPeeNIEHHOr0 THIIA;

npu 06pCTaTB OIIBIT  HCIIOJb30BaHUA I/IH(l)OpM AllMOHHO-KOMMYHUKATUBHBIX  TCXH OJIOTUH H
Pa3IMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTHMaJbHYI0 (opMy mpeacTaBieHust nHPOpPMAaIUK (CXeMBIL, TpaduKy,
JUarpamMMbl, TaOJIULIBL, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIH S3bIK B Ka4eCTBE CPEJICTBA NMPH padOTe ¢ XUMHUYECKOH WH(pOpMAaLUeH:
MPUMEHATh MEXNpeaMeTHble (pusndeckue W MareMaTH4ecKue) 3HAaKd W CHMBOJBL, (opMydbl,
ab0peBuaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HAITIAAHOCTH.

KoMMyHMKaTHBHBIE YHUBeEpCATIbHBIEe y4eOHbIe IeliCTBUA:

3aJaBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaEMOM TEMBI B XO/I€ MAIOTa H/MIJIH JUCKYCCHH,
BBICKa3bIBATh UJIEH, (HOPMYIHPOBATH CBOM MPEAIOKEHUS OTHOCUTEBHO BBITOTHEHHUS MPEII0KEHHOM
3aJ1auH;

BBICTYNIaTh  C MPE3EHTAUMEd  Pe3yJbTaTOB IIO3HABATEIBHOM  JIESITEHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEpPCTHHUKAMHU TPHU BBINOJHEHWA XHUMHUYECKOTO JKCIEPHUMEHTA,
MIPaKTUIECKON pabOTHI IO HCCIIETOBAHNIO CBOHCTB M3yYaeMBIX BEIIECTB, PeATH3ANUNA YIeOHOTO TTPOEKTa,
1 (popMyJIUPOBATh BBIBOBI 11O PE3yJIbTaTaM IMPOBENEHHBIX UCCIICIOBAHHUM MyTEM COTIaCOBAHUS TTO3UILINN
B X0/ 00CYX/IeHUsI 1 0OMEHA MHEHUSMHU.



PeryisiTuBHBIC YHHBepCaJIbHbIE yieOHbIe eliCTBUA:

CaMOCTOSATENIFHO IUIAHUPOBATh U OCYIECTBIATH CBOIO [TO3HABATENIBHYIO JESATEIBHOCTD, ONPEACIIL
e€ menmM W 3aJaud, KOHTPOJIHMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MpeIslaraeMbli
QNTOPUTM JCUCTBUU TPU BBHITOJHEHHWH Y4eOHBIX W HCCIENOBATENLCKUX 33/ad, BHIOMpaTh Hambosee
3¢ deKTUBHBIA CIOCO0 MX PELICHUs ¢ YYETOM IOIY4EHHsS] HOBBIX 3HAHMHA O BEIIECTBAX M XMMUYECKUX
peakuusx;

OCYHICCTBJIATE CAMOKOHTPOJIb JCATCIbHOCTH HAa OCHOBEC CaMOaHain3a 1 CaMOOLICHKHU.

NNPEIMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yabTaThl OCBOCHUS IPOrPaMMBbI MO0 XMMHH Ha YIIyOJEHHOM YpOBHE Ha YpOBHE
cpenHero o0IIero 00pa3oBaHus BKITIOYAIOT CeNUpHUECKIE IS YIeOHOro mpeaMera « XuMUshy HaydHbIe
3HAHUS, YMEHHSI U CIIOCOOBI ISWCTBUIA 110 OCBOSHUIO, MHTEPIIPETALIMU U IPE0OPa30BAHUIO 3HAHHIA, BUJIBI
JeSITEIILHOCTH 110 TIOTyYSHUIO HOBOT'O 3HAHUS M TIPUMEHECHHUIO 3HAHUH B Pa3iIMYHBIX YICOHBIX CUTYalUsIX,
a TaKkKe B pealbHbIX J>KU3HCHHBIX CHTYallMsX, CBSI3aHHBIX C XUMHEH. B mporpamme mo xumuu
MPeMETHBIC PEe3YJIbTATHI MIPEICTABIICHBI IO TOAAM U3YUYCHHSI.

10 KJIACC
[IpenmeTHBIE pe3yabTaThl OCBOEHHS Kypca « Opranndeckast XUMHUsD» OTPaKaroT:

c(hOpMHUPOBaHHOCTH MPEACTABICHUI: O MeCTe M 3HAYCHWU OPraHWYeCKOM XUMHHU B CHUCTEME
€CTeCTBEHHBIX HayK M €€ poiu B OOECIIEUCHUM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA B pEIICHUH
po0JIeM 3KOJIOTHYECKON, JHEPTETUIECKON 1 MUILEBOW 0€3011aCHOCTH, B Pa3BUTUU MEIULMHBI, CO3IaHUN
HOBBIX  MaTE€pUAJIOB,  HOBBIX  HMCTOYHHUKOB  SHEPrHH, B  OOECHEYECHUH  PAI[MOHAIBHOIO
MIPUPOAONOIBL30BaHMs, B (DOPMHUPOBAHMM MHUPOBO33PEHHs] W OOIIEH KyJIbTyphl YEJOBEKa, a TaKkKe
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBBIO U IIPUPOIHOM Cperie;

BJIaJICHUE CUCTEMOH XMMUYECKUX 3HAHUM, KOTOpasl BKJIOYACT: OCHOBOIIOJATAOLINE IOHATUS —
XMUMUYECKUH BJIEMEHT, aToM, SApO M 3JEKTPOHHAss 00oouka aroma, S-, p-, d-aTOMHBIE OpOUTAIH,
OCHOBHOE M BO30YXIEHHOE COCTOSHMS aToMma, THOpUAM3alusi aTOMHBIX OpOHWTaneid, MOH, MOJEKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIEHOCTh, CTENEHb OKUCJIEHUS, XUMHYECKas CBSA3b, MOJb, MOJISpHAs
Macca, MOJSIPHBIE OOBEM, YIIEpOJHBIM CKeNeT, (YHKIMOHAJIbHAs TpyIma, paauKall, CTPYKTYpHBIE
¢dopmynbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJNETHBIE), M30MEpPHsS CTPYKTypHAas M IMPOCTPAaHCTBEHHAsS
(reoMeTpuyeckasi, ONTHIECKas), ©U30MEPHI, TOMOJIIOTHYECKHIA Psifl, TOMOJIOTH, YTJIEBOAOPObI, KUCIOPO -
U a30TCOAEp)KAILME OpPraHUYEeCKUE COCIUHEHHUS, MOHOMEp, IIOJNIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHNUST; TEOPUH, 3aKOHBI (TIeproandeckuii 3akon [1. . Menaeneea, Teopus
CTpOeHHUsl opraHmueckux BemecTB A. M. ByrnepoBa, 3akOH COXpaHEHHs MacChl BELIECTB, 3aKOH
COXpaHEHHUS W IMPEeBpallleHHUs SHEPrUd MPU XUMUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH, CUMBOIMYECKHUNA
SI3BIK XMMHWH, MUPOBO33PEHUECKIE 3HAHUS, JIeXkKalllie B OCHOBE MOHUMAaHUS IPUIMHHOCTH ¥ CUCTEMHOCTH
XMMUYECKUX SIBJICHUH; MPEICTABICHUS O MEXaHMU3MaX XMMHUYECKHX PEakuui, TEPMOAMHAMUYECKUX W
KWHETHYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHWs, O B3aUMHOM BJIMSIHUM aTOMOB M TPYIIN aTOMOB B



MoJleKynaxX (MHIYKTUBHBIH u Me3oMmepHbli 3ddektsl, opuentantel [ u Il poma); dakromormueckue
CBEJICHUS O CBOMCTBAX, COCTaBE, MOTyUYCHUH U OE30MaCHOM HCIIONb30BAHUHU BAaXKHEUIINX OPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKON JESATEIBHOCTH YesoBeKa, OOMMX HAayYHBIX MPUHIMNAX XUMHUYECKOTO
MPOM3BOJICTBA (Ha IPUMeEpPE MTPOU3BOJICTBA METAHOA, TIepepaboTKH HE(TH);

Cc(OPMUPOBAaHHOCTh YMEHHI: BBISBIATH XapaKTEpHBbIC IMPU3HAKH MOHATHI, yCTaHABIMBATH MX
B3alMOCB$3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS MPHU ONMUCAHUM COCTaBa, CTPOEHMS U CBOWCTB
OpraHUYECKUX COCAUHEHU;

c(hopMHUpOBaHHOCTH YMEHUH:

UCIONb30BaTh XMMHUYECKYI0 CHMBOJIMKY [UJISI COCTaBJECHUS MOJEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) OPMYIT OPraHUYEeCKUX BEIIECTB;

COCTaBJIATH YPABHCHUA XHUMHUYCCKUX peaKlIPII)'I U pacKpbIlBaTb HUX CYHIHOCTb: OKHCJIMTCJIBHO-
BOCCTAHOBHUTEJBHBIX PEAKIMH MOCPEICTBOM COCTABJICHHS OHJIEKTPOHHOrO OajaHca 3THUX pEaKIHH,
peakuuii HFOHHOTO OOMEHA ITYTEM COCTABJICHHS UX ITOJHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHHUI;

M3rOTaBJIMBATh MOJIEIM MOJIEKYJl OPraHMYECKUX BEIICCTB JJISI HIUTIOCTPALMUA MX XUMHYECKOro U
MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMUPOBAaHHOCTh  YMEHHIl: yCTAaHABIMBATh IPUHAJIC)KHOCTh H3YyYEHHBIX OPTraHUYECKHX
BEIIECTB 110 HX COCTaBy M CTPOCHUIO K ONpeNelEHHOMY KJaccy/Tpylie COeIWHEHWH, JaBaTh UM
Ha3BaHus 1o cucremaTndecko HomeHknarype (IUPAC) wu npuBOIUTH TpUBHATBHBIE HA3BaHUA IS
OTJENBHBIX TPEACTABUTENCH OpPraHMYeCKHX BEHIECTB (STHJICH, alleTWIIeH, TOIYoNd, TJHMIEPHUH,
STHUJICHIJINKONb, (DEeHOJN, (OopMallbleTH, aleTajbJern]], aleTOH, MYypaBbUHAS KHCIIOTA, YKCyCHas
KHCJIOTa, CTEapuHOBAs, OJEWHOBAs, MAaJbMUTHHOBAS KHUCJIOTHI, TJMIMH, ajlaHUH, MajbTo3a, (PpyKTo3a,
AQHWJIUH, TUBUHII, U30MPEH, XJIOPOIPEH, CTUPOII U IPYTHUE);

c(hOopMHUPOBaHHOCTh YMEHUS ONPEACIATh BHJl XUMHUYCCKOW CBS3M B OPraHUYCCKHX COCAMHECHUSX
(xoBayIeHTHAs! ¥ MOHHAS CBSI3b, G- U TT-CBSI3b, BOAOPOAHAS CBSI3b);

c(hopMHpPOBaHHOCTH YMEHHUS MIPUMEHSTH TTOJOKESHUS TEOPHH CTPOCHUS OPTaHMYECKHUX BEIIECTB A.
M. BytnepoBa sl OObSICHEHHUS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHUS;

c(hopMHpPOBaHHOCTh YMEHHUH XapaKTepPHU30BaTh COCTaB, CTPOCHUE, (HU3UUYECKHE U XUMHUYCCKUC
CBOWCTBA THUIUYHBIX MPEACTABUTENCH paA3IMYHBIX KJIACCOB OpPraHUYECKUX BEILECTB: aJKaHOB,
LUKJIOAJIKAHOB, AJIKEHOB, aJIKaJUEHOB, aJIKHHOB, apOMAaTHYECKUX YIIEBOAOPOAOB, CIIUPTOB, alIbACTH/IOB,
KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTBIX WU CJIOXKHBIX 3(UPOB, KUPOB, HUTPOCOSAMHEHUN U aMHHOB,
AMUHOKHCIIOT, OEIIKOB, YIJIEBOJOB (MOHO-, JW- W TOJHCAaXapuaOB), WLIFOCTPUPOBATH TEHETHUYECKYIO
CBSI3b MEXIYy HHMH YypPaBHEHMSMH COOTBETCTBYIOIIMX XHMHUYECKHX pEaKIUil C HCIOIb30BaHHEM

CTPYKTYpPHBIX (popmy;

c(hOpMHUPOBaHHOCTh YMEHUS MOATBEPKAATh Ha KOHKPETHBIX NMPHMEpax XapaKTep 3aBUCUMOCTHU
PEaKIMOHHOM CITOCOOHOCTH OPraHMYECKHX COSAMHEHHH OT KPaTHOCTH M THUIIa KOBAJICHTHOW CBSI3M (G- U
T-CBSI31), B3aUMHOI'0 BIMSTHHUSI aTOMOB M TPYTII aTOMOB B MOJIEKYJIax;

c(hOPMHUPOBAHHOCTh YMEHUS XapaKTEPH30BaTh HMCTOYHHKH YTJIEBOJOPOAHOTO ChIPhs (HE(TH,
MPUPOIHBIA Ta3, Yroiib), CIOCOObI €ro mepepabOTKH M MPAKTHYECKOE MPHUMEHEHHE IPOIAYKTOB
nepepaboTKy;

C(bOpMI/IpOBaHHOCTI) BIaaACHUS CUCTEMOM 3HAHHU O C€CTCCTBCHHO-HAYUYHBIX METOAAX IMO3HAHUA —
Ha6J'IIOIleHI/II/I, HU3MCPECHUHU, MOACIUPOBAHWU, OSKCIICPUMCEHTC (pea.]'II)HOM nu MLICJ'ICHHOM) U YMCHUA
NMPUMEHATD OTU 3HAHUA,



c(OPMUPOBAHHOCTh YMEHHSI NPUMEHATH OCHOBHBIE OIEpAllUM MBICIUTEIBHON AEATEIbHOCTH —
aHaJ M3 M CHHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTEMATH3alUI0, BBISBICHUE MPHYUHHO-CIIEICTBEHHBIX
CBSI3€H — JIJIs N3Y4YEHUs CBOMCTB BEIIECTB U XUMUUECKHUX PEaKIU;

c(hOpMHUPOBaHHOCTh YMEHUI: BBISBISITh B3aWMOCBSI3b XUMHUYECKMX 3HAHWH C TOHATHSIMU U
MIPEJICTABJICHUSMH JAPYIUX €CTECTBEHHO-HAYYHBIX INPEIMETOB AJsi 0ojiee OCO3HAaHHOIO IOHMMAaHUS
CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHPA, UCIIOJIb30BAaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKON XWMHUHU
JUIs1 OOBSICHEHUS M TPOTHO3UPOBAHUS ABJICHUH, UMEIOILNX €CTECTBEHHO-HAYIHYIO IPUPOLY;

Cc(OPMUPOBAHHOCTH yYMEHUIl: IPOBOIUTH PACUETHI MO XUMHUYECKHM (HOpMyllaM W ypaBHEHUSM
XAMWYECKUX PEaKkluid ¢ HCHOJb30BaHHEM (H3UUECKUX BEIMYMH (Macca, 00BbEM Ta3oB, KOJIMYECTBO
BEILIECTBA), XapaKTEpU3YIOUMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacy€Thl MO HAXOXKIECHHIO
XMUMUYECKOH (hOPMYJIbI BEIIECTBA IO U3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHX 3JIEMEHTOB, POJYKTaM
CTOpaHMsl, TUIOTHOCTH I'a3000pa3HBIX BEIIECTB;

c(OPMUPOBAaHHOCTh YMEHHH: MPOTHO3MPOBATh, AHAIM3MPOBATH M OLEHUBATh C MO3UIUH
9KOJIOTHYECKOW O€30MacHOCTH MOCEACTBUS OBITOBOM M IMPOM3BOJACTBEHHOM JESITEIBHOCTH YEJIOBEKa,
CBSI3aHHOM C mNepepaOOTKON BEIIECTB, MCIOIb30BATh MOTYyUYCHHBIC 3HAHUS U HPUHATHS TPaMOTHBIX
peleHuid Tpo0ieM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEIH;

C(OPMUPOBAaHHOCTh YMEHHI: CAMOCTOSITEIBHO IUIAHUPOBATH W TPOBOIUTH XUMHYECKHUI
IKCIICPUMEHT (TIOTyYeHHEe M W3YYEHHUE CBOWCTB OPraHMYECKUX BEILICCTB, KaueCTBEHHbBIC PEaKIUH
YIJICBOJIOPOJIOB  PAa3lIMYHBIX KJIACCOB M KHUCIOPOJICOAEPKAIMX OPraHMYECKUX BEIISCTB, DEIICHUE
HKCIIEPUMEHTAIBHBIX 3aJa4 10 PAacHO3HABAHUIO OPraHMYECKHX BEINECTB) C COOJIOJCHHEM ITpaBHII
Oe3omacHOro oOpamieHus ¢ BEIIECTBAMH W J1a0OPaTOPHBIM 000pyJIOBaHWEM, (OPMYIHPOBATH IIETh
HCCIIC/I0BAaHUS, IPEJICTaBIIATh B PpazIMYHON bopme pe3yabTaThl IKCIIEPUMEHTA,
QHAJIM3UPOBATh U OLICHUBATh HX JIOCTOBEPHOCTB;

c(hopMHpPOBaHHOCTH YMEHUH:
coOMoIaTh TpaBWJIA OKOJOTUYECKH IEJIECOOOPAa3HOTo TIOBENEHUST B OBITY W TPYHOBOM
JeSITeTIbHOCTH B LIEJIAX COXPaHEHHS CBOETO 37I0POBBSI, OKPYKAIOIIEH MPUPOIAHOM CPeIbl U JOCTUKEHUS €€

YCTOWYMBOTO pa3BUTHS;

OCO3HABaTh OMNACHOCTh TOKCHUYECKOTO JCUCTBUSI HA JKUBBIE OpPraHU3Mbl OINPEACIEHHBIX
OpPraHUYECKUX BEILECTB, TOHUMAas cMbIch noka3arens [TIK;

AHAJIM3UPOBATH 11€JIECO00Pa3HOCTh MPUMEHEHHS] OPraHUYECKUX BELIECTB B MIPOMBIILUICHHOCTH U B
OBITY C TOYKH 3PEHUS COOTHOIIEHHS PUCK-I0JIb3a;

c(hOpMHUPOBAaHHOCTh ~ YMEHHI: OCYIIECTBIISATh  IICJICHANPABICHHBIA  MMOUCK  XUMHUYECKOW
WHPOPMALMKN B PAa3MYHBIX UCTOYHUKAX (HAay4yHas U yuyeOHO-HaydHas JUTEpaTypa, CPecTBa MacCOBON

uHpopMaIuu, Wurepuer " Ipyrue), KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
nHpOpPMaIIo, ITepepadaThiBaTh €€ U NCHOIb30BaTh B COOTBETCTBUU C MTOCTABJICHHOW yueOHOI 3aqauei.

11 KJIACC

[TpenMeTHBIE pe3ynbTaThl OCBOSHUS Kypca « O0mIas 1 HeopraHmdeckas XHMHUSD OTPaKaroT:



c(hOpMHUPOBAHHOCTh TPEJICTABICHUH: O MaTepUabHOM €JIWHCTBE MHpA, 3aKOHOMEPHOCTAX H
MMO3HABAEMOCTH SIBJICHUH MTPUPOJIBI, O MECTE M 3HAYCHUU XMMUHU B CUCTEME €CTECTBEHHBIX HAYK H €€ poJn
B O0CCIICUCHUN YCTOMYMBOTO PA3BUTHS, B PEHICHUHM MPOOJEM 3KOJIOTMUYECKOW, SHEPreTUYCCKOH U
MUIIEBOH 0€30MacCHOCTH, B Pa3BUTHU MEWIUHBI, CO3J]JaHUU HOBBIX MaTE€pPHAajOB, HOBBIX HMCTOYHHUKOB
SHEPruH, B O0OCCIICUCHUH PAIIMOHAIBHOTO MPUPOAOIOIL30BaHMS, B (POPMHUPOBAHUHA MUPOBO33PEHUS U
o01Iel KyJnbTyphl YeJIOBeKa, a TAKKEe SKOJIOTHUECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0pPOBBIO U
MPUPOIHOU Cpejie;

BJIQJICHUE CHUCTEMOW XMMHMYECKUX 3HAHWM, KOTOpas BKJIIOUACT: OCHOBOIOJIATAIOIINE TOHSATHUS —
XHUMHYECKHH 3JIEMEHT, aTOM, sIpO aToMa, W30TOIbI, 3JICKTPOHHAs 000J0dYKa aroMa, s-, p-, d-aToMHbIC
opOWTamM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHAS aTOMa, TMOpWAM3AlHS aTOMHBIX OpOWTalied, WOH,
MOJICKYJIa, BaJICHTHOCTb, 3JICKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCJCHHS, XUMHUYECKas CBS3b
(xoBayIeHTHAS, NOHHAS, METAIUINYECKAsl, BOAOPOAHAS ), KPUCTAILUTHIECKAsl PEIIETKA, XUMIIECKast peaKIus,
PacTBOp, 3JICKTPOJIUTHI, HEAJICKTPOJIUTHI, AJICKTPOJIUTHYCCKAS JIUCCOLMUAIUA, CTEICHb JUCCOIUAIINH,
BOJIOPOJHBIN TIOKAa3aTellb, OKUCIUTENb, BOCCTAHOBUTEINh, TEIUIOBOH A (EKT XMMHUYECKOW peaKIuH,
CKOPOCTh  XMMHYECKOM peakiMd, XUMHYECKOE paBHOBECHE; TEOPHH W  3aKOHBI  (Teopus
ANEKTPOIMTHYECKON JuccoIualmy, nepuoudeckuii 3axon 1.1, MeneneeBa, 3aKkOH COXpaHEHUS MacChl
BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAIlEHUS] SHEPTUU TP XUMUYECKUX PEaKIIHMsIX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JICHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH S3BIK XHMUH,
MHPOBO33PECHUYECKIE 3HAHMSI, JISKAIINE B OCHOBE TTOHUMAHHS IPUIHMHHOCTYA U CUCTEMHOCTH XUMHYECKHUX
SIBIICHA; COBPEMEHHBIC IMPECTABICHUSI O CTPOCHUU BEIeCTBA Ha aTOMHOM, MOHHO-MOJICKYJISIDHOM U
HaJMOJICKYJIIPHOM YPOBHSIX; MPEJICTABICHHS O MEXaHU3MaX XUMHISCKUX PEAKITHA, TePMOINHAMHUIECKUX
U KHHETHYECKHUX 3aKOHOMEPHOCTSX WX TMPOTEKAaHWS, O XHMHUYECKOM DPaBHOBECHH, pacTBOpax H
JIUCTICPCHBIX CHCTEMax; (PaKTOJIOTMYECKUE CBEICHUS O CBOMCTBAaX, COCTaBE, MONYyYESHUM U O€30TacHOM
WCIIOJIb30BaHUM BAKHCHUIMX HEOPraHWYECKUX BEIICCTB B OBITY M MPAaKTHYSCKOW JESTEIBHOCTH
YeJioBeKa, O0IUX HAYYHBIX TPUHITUIIAX XHMHUYECKOr0 TIPOU3BOJICTBA;

Cc(OPMUPOBAaHHOCTh YMEHHIA: BBISBIATh XapakKTepHbIE TPH3HAKK TTOHATHH, YCTaHABIMBATH MX
B3alMOCB$3b, UCIIOJIB30BaTh COOTBETCTBYIOIME MOHITHS MPHU ONMCAHUM HEOPTaHWYECKUX BEIIECTB U UX
MpEBpALICHHUI;

c(hOpMHUPOBAaHHOCTh YMEHHMSI UCIIONB30BaTh XMMHUYECKYI0 CHMBOJIMKY JUI COCTaBJICHHs (OpMyIl
BEIIECTB M YPaBHEHMH XWMHUYECKUX peakuui, cucremMatnmdeckyto HoMeHkinatypy (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTACIIBHBIX BEIECTB;

C(OPMUPOBAaHHOCTh YMEHHS ONPEICISTh BAJCHTHOCTh M CTENEHb OKHUCICHHUS XHMHYECKHX
3JICMCHTOB B COCAMHCHUAX, BHUJ XUMHYECKOH CBSI3HU (KOBaHeHTHaH, HWOHHas1, MCTaJllIM4eCKasd,
BOJIOPO/IHAST), THIT KPHUCTAIUIMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMUPOBAaHHOCTh YMEHUS OOBSICHATH 3aBUCHMOCTH CBOWCTB BELIECTB OT BHIA XUMHYECKOM
CBS3M M THINA KPUCTAUIMYECKOW PEHETKH, OOMEHHBII W JOHOPHO-AKLENTOPHBIH MEXaHH3MbI
00pa30BaHMsI KOBAJICHTHOH CBS3H;

c(OPMUPOBAaHHOCTh YMEHMH: KJIaCCU(UIIMPOBATh: HEOPraHWYECKHE BEIIECTBA IO UX COCTaBy,
XMMHYECKHAE PEAKIIMU 1O PAa3IMYHBIM MPU3HAKaM (YHCITy U COCTaBY PEarupyroIIMX BEIIECTB, TEIIIOBOMY
3 deKTy peakivy, U3MEHEHUIO CTETICHEH OKHMCIICHUS SJIEMEHTOB, 00PaTHMOCTH, YYaCTHIO KaTaun3aropa
U JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHMUS M KPUTEPHH ISl KJIACCH(DUKAIIMY M3y4aeMbIX BEIIECCTB
1 XUMUYECKUX PEAKLIM;

c¢(hOpMHUPOBaHHOCTh YMEHHSI PACKPBIBATH CMBICI Tepuoauueckoro 3akoHa JI. M. Menneneea u
JIEMOHCTPHPOBATH €T'0 CHCTEMATH3UPYIOILYI0, OOBSICHUTEIBHYIO U POTHOCTUYECKYIO (PYHKIINH;

c(OPMUPOBAaHHOCTh yMEHHUI: XapaKTepH30BaTh OJIIEKTPOHHOE CTPOCHHE AarOMOB W HOHOB
XUMHYECKHUX 3JIEMEHTOB MepBoro—4yeTBéproro nepuonos llepmomuueckoii cucremsl /.M. Menneneesa,
WCHOJB3YSl TOHSATHS «3HEPreTUUECKHE YPOBHM», «IHEPreTUUECKHE IOAYPOBHW», «S-, p-, d-aTOMHbIE
opOuTanm, «OCHOBHOE u BO30YXIEHHOE JHEPreTHYECKHE COCTOSIHUS aToMay;



OOBSACHSTH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMMHYECKHX 3JIEMEHTOB M HX COCJUHEHUH 110
nepuonam u rpynnam Ilepuonnueckoit cucremsl Jl. 1. MenneneeBa, BaJleHTHbIE BO3MOKHOCTH aTOMOB
3JIEMEHTOB HA OCHOBE CTPOEHM S X JIEKTPOHHBIX 000JI0UEK;

c(hopMHpPOBaHHOCTh yYMEHUI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHYCCKHE CBOMCTBA
BEIIECTB  PA3MYHBIX  KIJIACCOB, TOATBEPXAATh CYIIECTBOBAHHE  TE€HETUYECKOW  CBSI3H  MEXIY
HEOPraHUYECKUMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHA;

c(hOpMHUPOBaHHOCTH YMEHHS PACKPBIBATH CYITHOCTh: OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIi
ITOCPEJICTBOM COCTABJICHHUSI DJIEKTPOHHOTO OaliaHCa 3THX PEeaKlWid; peakiuii MOHHOTO OOMEHa IyTEM
COCTAaBJICHUSI MX IIOJHBIX M COKPAIIEHHBIX MOHHBIX YPABHEHUM; pPEAaKUUM TUAPOJINA3A; PEAKLUI
KOMILIIEKCO00Pa30BaHus (Ha MpUMEpe THAPOKCOKOMIUIEKCOB ITMHKA U alTFOMHUHHS);

c(hOpMHUPOBaHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TNPOTEKAaHUS XUMUYECKHX PEaKIHid ¢
Y4ETOM HX SHEPreTHUECKHUX XapaKTEPUCTHK, XapakTep U3MEHEHHS CKOPOCTH XHUMHYECKOW pEeakiu B
3aBUCHMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKKEe XapaKTep CMEIIEHHWS XUMHYECKOrO PaBHOBECHS IO
BIIMSIHUEM BHEIIHUX Bo3aeiicTBuil (mpuHimi Jle llarense);

C(i)OpMI/IpOBaHHOCTL YMCHHUSA XapaKTCPU30BAThL XHUMHUYCCKUC pPCAKIHK, JICKAIIUC B OCHOBC
IMPOMBIIIJICHHOI'O ITOJTYUCHHA CepHOfI KHCJIOTBI, aMMHAaKa, 06H_II/Ie Hay4HbIC NPUHIUIIBI XUMHUYICCKHUX
MIpOn3BOACTB, LIGJ'ICCOO6pa3HOCTI) MNPUMCHCHH A HCOPraHNYCCKUX BCIICCTB B MPOMBINIJICHHOCTH U B 6I>ITy
C TOYKU 3pCHUS COOTHOLICHUSA PUCK-TI0JIb3a,

c(hOpMHUPOBaHHOCTH BIIAJICHHSI CHCTEMOM 3HAHWW O METOAaX HAYYHOrO II03HAHWS SIBIICHUUN
OpuponIsl — HaOMIONEHUE, W3MEpPEHHE, MOJEIMPOBAHUE, SKCIICPUMEHT (PEaNbHbI W MBICICHHBIN),
HCIIONIb3YEMBIX B E€CTECTBEHHBIX HAyKaX, YMEHHS NPUMEHSTH 3TH 3HAHUSA NPU IKCIEPUMEHTAIBHOM
WCCIIEIOBAaHUN BEIIECTB U JUIA OOBSICHEHHS XUMHYECKUX SIBJICHHH, MMEIOMIMX MECTO B MPHPOAE,
MIPaKTUYECKOH IEATENFHOCTH YEJIOBEKA U B TIOBCETHEBHOM KHU3HU;

C(I)OpMI/IpOBaHHOCTI) YMCHUA BBIABJIATH B3aUMOCBSA3b XUMHUYCCKUX 3HAHUM C TIOHATHSMHU H
OpEACTABJICHUAMU JPYTUX €CTCCTBCHHO-HAYYHBIX MPEAMCTOB JIA 0ollee OCO3HAHHOI'O ITOHUMAHHS
MaTrepuaibHOIro CAMHCTBA MHPA,

c(hOpMHUPOBaHHOCTh YMEHHUS MPOBOJIUTH PACUETHI: C MCIOIH30BAHUEM IMOHSATHH «MAaccoBas OIS
BEILECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALIMSD»; MACCHI BEILIECTBA MM 00bEMA ra3a 1o U3BECTHOMY
KOJINYECTBY BEIIECTBA, MAaCCe WM O00BEMY OAHOTO M3 YYAaCTBYIOLIMX B PEAKUUH BEIIECTB; TEIJIOBOTO
sdexra peakuu; 3HAUCHHUS BOJOPOAHOTO ITOKA3aTEsI PACTBOPOB KHCIOT M IIENOYeH C M3BECTHOM
CTETIEHBIO AMCCOLMALMK; Macchl (00BbEMa, KOMMYECTBAa BELIECTBA) MPOAYKTA PEAKUMH, €CIU OJHO W3
HCXOJHBIX BEIIECTB JaHO B BUJIE pacTBOpa C ONPEAECIEHHONM MacCOBOU JOJIEH PaCTBOPEHHOIO BELIECTBA
WJIM AaHO B U30BITKE (MMEEeT MPUMECH ); JOIM BbIX0Ja MIPOAYKTA Peakuiy; 00bEMHBIX OTHOLICHUH ra3oB;

C(OPMUPOBAaHHOCTh YMEHHIA: CAMOCTOSITEIFHO IUIAHUPOBATH W TPOBOIUTH XUMHYECKUIA
IKCIIEPUMEHT (TIPOBEJICHUE pEaKMii HOHHOro OOMEHa, ITOATBEP)KICHHE KaueCTBEHHOIO COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEICIICHUE CPEAbl PACTBOPOB BEIIECTB C ITOMOILIBIO WHIMKATOPOB,
W3y4CHUE BIISIHUS PAa3IMYHBIX  (PAaKTOPOB HA CKOPOCTh XUMHYECKOW pEaKIMH, peIICHHE
OKCIIEPUMEHTAIBHBIX 3amad 1o TeMam «Metamwisy u «Hemeramnb») ¢ coONOIEHHUEM IPABUI
Oe3omacHOro oOpalieHus ¢ BEIIECTBAMH U J1a0OpaTOpPHBIM 00OpyJdOBaHHEM, (POPMYIHPOBATH IIETb
UCCIIC/IOBAaHHUs, TPEACTABISITh B Pa3IMuHOM (opMe pe3yibTaThl JKCIEPUMEHTa, aHaJIM3UpPOBATh MU
OIICHUBATh MX JIOCTOBEPHOCTH;

c(hopMHpPOBaHHOCTh YMEHHIA: COONIIONATh TpaBUjia TOJb30BAHUS XUMHUYECKOH TMOCYIAOH U
nabopaTOpPHBIM 00OpYIOBaHHEM, OOpaIleHHs] C BEIMECTBAMH B COOTBETCTBUU C WHCTPYKIMSMH IO
BBITNIOJIHCHUIO J1a00PaTOPHBIX XUMUYECKHX OIBITOB, SKOJIOTUYCCKH 1IEIeCO00Pa3HOr0 MOBEACHUS B OBITY
U TPYILOBOU AESTEILHOCTH B LEJSIX COXPAHEHHUSI CBOETO 3I0POBbs, OKPYXKAIOLIEH MPUPOIHON cpenbl U
JOCTH)KEHUSI €€ YCTOMYMBOIO PAa3BUTHS, OCO3HABAThH OMMACHOCTh TOKCHMYECKOTO ACHCTBUS Ha >KUBBIC
OpraHU3MBI OMPEICIEHHBIX HEOPraHUIECKUX BEIICCTB, TOHUMAs cMbIC nokasatess [1JIK;



c(hOpMHUPOBAaHHOCTh ~ YMEHUWH:  OCYIIECTBISITH  IEJICHANPABICHHBIA  TOUCK  XMMHYECKOH
nH(pOpMAaLUK B pa3IMYHBIX UCTOYHUKAX (HaydHass U ydyeOHO-Hay4yHas JMUTEepaTypa, CpeICTBAa MAaCCOBOMN
uHpopmanu, MHTEepHET ™ Jpyrue), KpUTHYECKH aHAIM3UPOBATH XUMUYECKYI0 HWH(POPMAIHIO,
nepepadarbIBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MTOCTABJIICHHON YUeOHOM 3aaueii.

TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne  HauMeHoBaHUe pa3/ie/iOB U TeM IPOrpaMMbl KosivyecTBO 4acoB
n/m Bcero KonHTposibHble  I[lpakTuyeckue
paboThl paboThl
Pa3paen 1. TeopeTnyecKkue OCHOBbBI OpraHUYeCKO XMMUU
1.1 IlpeameT opraHudeckoil XuMuu. Teopusi CTpoeHUs 8
OopraHuvecKux coeuHeHui A. M. bByTyiepoBa
HWtoro no pasaeny 8
Paspesn 2. YriieBo40po bl
2.1 IlpenenbHble yriaeBoAOpOAbl — aJIKaHBbI, 5
LU KJI0aJIKaHbI
2.2 HenpegnenbHble yrieBoLOPOJbI: a/IKEHDI, 14 1
aJIKaJJUeHbl, aJIKUHbI
2.3 Apomartuyeckue yrjieBoJopo/ibl (apeHbl) 8
2.4 IlpupojHble UCTOYHUKH YI1€BOLOPOLOB U UX 4
nepepaboTka
2.5 TasoreHnponsBogHbIE YIIEBOLOPOLOB 4 1
HWtoro no paspeny 35
Paspaen 3. Kuciopoacogepaxalie opraHiyeckKue coeAUHeHUuA
3.1 Cnuptsl. Penon 11 1
3.2 Kap6GoHuibHble coeIMHEHUS: albJerU/ibl U 21 1
KeTOoHbI. Kap6oHOBBIe KUCIOTHI. C102KHBIE 3QUPBIL.
Kupnl
3.3 VYrieBoapbl 9 1
Hroro no pasgeny 41
Pa3paen 4. A3oTcopeprkaluiye opraHuyeckye coeJuHeHs
4.1 AMuHBL AMHHOKUCJIOTEL besiku 12 1 2
Hroro no pasaeny 12
Pa3paen 5. BbICOKOMOJIEKyJ/ISIpHbIE COeJMHEeHUS
5.1 BobicoKOoMoJIeKYIApHbIE COeIUHEHUA 6 1
Hroro no pasaeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 3 6
11 KJIACC
Ne  HaumeHoBaHHUe pa3/ieJiOB U TeM NPOTPaMMbl KosinyecTBO 4acoB
n/m Bcero KonHTposibHble  I[lpakTuyeckue
paboThl paboThl

Paspesn 1. TeopeTyecKue OCHOBBI XUMUHU
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Ne HanmMeHoBaHue pa3faesioB U TEM IPOTrpaMMbl KosinuecTBO 4yacoB

n/m Bcero KoHTpoJsibHble  [lpakTuyeckue
paboThI paboThI
1.1 Ctpoenue aToMma. [lepuoguueckrii 3aKoH U 9 by
[lepuoaudeckasi cucTeMa XMUMUYECKUX 3J1EMEHTOB ht
. . MeHnpeneeBa
1.2 Ctpoenue BellecTBa. MHOroo6pasue BellleCTB 11 1 By
ht
1.3 XuMHYecKHe peaKkiiuu 19 1 3 By
ht
WTtoro no pasgeny 39
Paspesn 2. Heopranuyeckas XMuMusi
2.1 Hemeramnl 31 1 3 By
ht
2.2 Meranibl 23 1 2 By
ht
HToro nno pasgeny 54
Pa3aen 3. XuMus ¥ JKU3Hb
3.1 MeToabl MO3HAHUSI B XUMUHU. XUMUSI U 2KM3Hb 9 by
ht
HWrtoro mo pa3geny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 8
INOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC
Ne TeMma ypoka KoJsinyecTBO 4acoB Jata
n/m Bcero KouTposibHble [lpakTuueckue H3YIEHHUA
paboThl paboThl
1 IIpegMeT u 3HaueHHe OpraHUYecKOd XUuMuy, 1 bu
npejcTaBJeHUE 0 MHOTOOOpa3uu htt
OpraHUYecKHux CoeJMHEHUHN
2 DJJIeKTPOHHOE CTPOEHUE aToMa yrjiaeposa 1 by
(ocHOBHOE Y BO36YKJEHHOE COCTOSHHUSA). htt
BajsieHTHbIE BO3MOXKHOCTH aToMa yrjaepoa
3  XuMHYecKas CBS3b B OpraHUYECKHUX 1 by
coeiMHeHUSX. MexaHHU3Mbl 06pa30BaHUSA htt
KOBAJIEHTHOM CBSI3H, CIOCO6BI pa3pbiBa
CBsizeH
4  Teopus cTpoeHHUsI OPraHUYECKUX 1 by
coeiuHeHu A. M. ByTsiepoBa htt
5  Bujbl u3oMepuu: CTpyKTypHas, 1 bu
I POCTPAHCTBEHHAs. JJIeKTPOHHbIE htt
3 deKThI B MOJIEKY1aX OpraHUYeCKHUX
coeJMHEHUH
6 IlpeacrassieHue o kjaaccupUKaLUU U 1 bu
cucteMatryeckast HomeHkJaatypa (IUPAC) htt
OpraHUYeCcKUX BEIECTB
7  Kiaccudukanusg peakuui B opraHu4ecKou 1 bu
XUMUHU htt
8  Cucremarusanus v 06061eH1e 3HAHUH 110 1 by

TeMe htt


https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Tema ypoka

AJKaHbI: TOMOJIOTUYECKUH psifl, 061ast
dopMysia, HOMEHKJIATypa U U30MepHus,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJT

dusnyeckue U XUMHUYECKUE CBOMCTBA
aJIKaHOB

HaxoxeHue ajikaHOB B mpupoze. CiocoobI
NOJIyYeHHUsl U IpUMeHEHHE aJIKaHOB

[ukJioasiKkaHbl: 061as GopMyia,
HOMEHKJIaTypa U U30MepHsl, 0COOEHHOCTH
CTPOEHHS U XUMUYECKUX CBOKCTB, CIIOCOOBI
MOJIy4eHHUsI U IPUMEHeHHe

PeureHnue pacuéTHbIX 3a/la4 Ha
orpe/iesieHHe MOJIEKYJIAPHOU PpopMyJIbl
OpTraHUYeCKOTr0 BellecTBa 10 MaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXO/ISIIIIUX B €TI0
coctaB. CucTeMaTH3aIMs U 06061IeHHE
3HAaHUH 110 TeMe

AJnKeHbI: TOMOJIOTMYECKUM psiJi, o61as
bopMyJia, HOMEHKIATYPA, 3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY .
CTpYKTypHasi U I[UC-TPaHC-U30MepHUsl
aJIKEHOB

dursnyeckue M XMMHUYECKHe CBOMCTBA
asikeHOoB. [IpaBru10 MapKOBHUKOBA

Crioco6mn1 IMOJIy9€eHHAd U IpUMEHEHH e
dJIKEHOB

[IpakTHueckas pa6ota N2 1 o Teme
"[losiyyeHue 3THU/IEHA U U3yYeHHE eT0O
CBOMCTB"

PenieHue pacuéTHBIX 33/1a4 Ha
olnpe/iesieHre MOJIeKYIsIpHON GpopMyJibl
OpraHUYecKoro BellecTBa

AJ'IKa,ZLI/IeHbI! COHpH)KéHHbIe,
HN30JIMPpOBaHHbIE, KYMYJINPOBAHHBIE.
OcobeHHOCTH JJIEKTPOHHOTI'O CTPOEHHUA

XUMHYEeCKHe CBONCTBA COMPSHKEHHBIX
JIMEeHOB

Crioco6bI MOJIy4eHHUsI U MPUMEHEHHUE
aIKaJIMEHOB

AJIKMHBI: TOMOJIOTUYECKUH s/, 0611ast
bopMyJ1a, HOMEHKIATYPA, 3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY.I,
¢dur3UYeCcKre CBONUCTBA

XUMHYeCKHe CBOMCTBA aIKMHOB

KauecTBeHHbIE peaKiurH1 Ha TpOﬁHym CBA3b

KosinuecTBO 4acoB

Bcero KonTposibHble [lpakTuyeckue H3YyTE€HHA

paboThl

paboThl

Jata

bu
htt

bu
htt
bu
htt
bu
htt

bu
htt

bu
htt

bu
htt

bu
htt

bu
htt

bu
htt

bu
htt

bu
htt
bu
htt
bu
htt

bu
htt

bu
htt


https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da

Ne Tema ypoka KosinyecTBOo 4acoB Hata

n/m Bcero KoutposbHbie [lpakTuyeckue H3Y9€HHA
paboThI paboThI

25 Cnoocob6bl nosy4yeHUs1 ¥ NIpUMeHeHUe 1 bu
AJIKMHOB htt

26 Pelnenue 3apa4: pacyéThbl 10 ypaBHEHUIO 1 bu
XUMHUUYECKOH peaKk U1 htt

27 CucremaTusalusa ¥ 0600IeH1e 3HAaHUH 110 1
TeMe

28 ApeHbl: TOMOJIOTHYECKUH Psif, 061ast 1 bu
dbopmysia, HOMeHKJIaTypa. IJIEKTPOHHOE U htt

IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY.T
6eH30J1a ¥ TOJIy0.13, UX GU3NIECKUe

CBOMCTBA
29 XuMuUYecKHe CBOMCTBA apeHOB: peaKkliu1 1 bu
3aMellleHUs htt
30 XuMHUYeCKHe CBOMCTBA apeHOB: peaKkliu1 1 bu
MIpUCOEeJUHEHHS, OKHCJIEHHE IT'OMOJIOTOB htt
OGeH3o0J1a
31 Oco6eHHOCTH XUMHUYECKUX CBOUCTB CTHpoJa 1 bu
htt
32 Pemenune pacy€éTHbIX 3a/1a4 HA 1 bu
onpenesieHHe MOJIEKYISAPHON GOpMY.Jibl htt
OpraHWYecKoro BellecTBa
33 Cnoco6bl HOJIyYeHUSI U IPUMEHEeHHe apeHoB 1 bu
htt
34 TeneTnyeckas CBAA3b MeX/AY pa3/IMUHBIMHU 1
KJIacCaMH yTJIeBOJ0PO/I0B
35 Pacyérel Mo ypaBHEHUAM XUMHUUYECKUX 1
peaknui. CucTemMaTusanys U 060611eH1e
3HaHUM 10 TEME
36 IlpupopgHsbiii ras. [lonyTHble HePTSAHbIE 1
rasbl
37 KameHHBIU yroJib ¥ IPOAYKTHI €ro 1 bu
nepepaboTKu htt
38 HedTb u crioco6bl €€ mepepaboTKU. 1 bu
[IpuMeHeHMe MPOAYKTOB IepepaboTKH htt
HedTH
39 T'eHeTuyeckas CBA3b MeXAY Pa3JIUYHbIMU 1
KJIaCCaMH YTJIEBOLOPO/IOB
40 TanoreHonpousBOAHbIE YIJIEBOLOPOLOB: 1 bu
3JIEKTPOHHOE CTPOEHUE; peaKLuU htt
3aMellleHUs rajoreHa
41 /[leWicTBHUe Iej0o4yel Ha 1
rajloreHIpou3BoHbIe. B3aumoeiicTBre
JIUrajioreHaJIKaHOB C MAarHWEM U LIUHKOM
472 CuctreMaTusanusi ¥ 06061eHHe 3HAHUH 10 1 by
paszaeny "YrjeBoaopoibl" htt
43 KonHTposbHas paboTa 1o TeMe 1 1 bu

"YraeBoaopoan!” htt


https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298

Ne Tema ypoka KosinyecTBOo 4acoB Hata

n/m Bcero KouTposbHbie [lpakTudeckne H3YI1€HHA
paboThI paboThI

44 TlpenenbHble OAHOATOMHBIE CIHUPTHI: 1 bu
roMoJIoruyecKuil psiz, obuas popmy.a, htt
CTpOeHHe MOJIEKYJI, U30OMepHH,

HOMEHKJIATYPa, KJacCupHUKaius,
¢dusuveckue cBOMCTBa

45 XuMHUecKHe CBOMCTBA NpeJieIbHbIX 1 bu
0/IHOQTOMHBIX CIUPTOB htt
46 Crocobbl NoJIy4YeHUsI U IpUMeHeHue 1 bu
0/IHOQTOMHBIX CIIUPTOB htt
47 TlpocTble 3dupbl: HOMEHKJIATYpa U 1 bu
HU30MepUsl, 0COOEHHOCTH PU3UYECKHUX U htt
XUMHWYECKHUX CBOWCTB
48 MHoroaToMHble COUPTHI: 3TUJIEHTJIMKOJIb U 1 bu
IJIMLEePUH, UX U3UYECKUE U XUMUYEeCKUe htt
CBOICTBaA
49 Cnocobbl NOJIyYeHUsI U IpUMeHeHue 1 by
MHOT0aTOMHBIX CIUPTOB htt
50 ®eHous: cTpOEHUE MOJIEKYJIbI, QU3UUECKHE 1 by
cBorcTBa. TOKCUYHOCTb QpeHoJIa htt
51 XuMuYeckue CBoicTBa ¢peHoJsa 1 bu
htt
52 Cnoco6bl nosiy4yeHUs1 ¥ IpUMeHeHUe 1 bu
deHona htt
53 [IIpaktuueckasi pabota Ne 2. PemnieHue 1 1 bu
dKCIIepUMMEHTaJIbHbIX 3a/a4 10 TeMe htt
"CoupThl ¥ peHosbl"
54 CucrteMmaru3alusa 1 06001LeHNe 3HAaHUH 110 1 by
TeMe htt
55 Asbaerujibl ¥ KETOHBI: 3JIEKTPOHHOE 1 bu
CTpoeHue KapOOHUJIbHOH IPYMIIbI; htt

roMoJIOTHYeCcKHe PAAb], ob61as opmyiia,
M30MepPHs U HOMEHKJIaTypa

56 AJsbaerujbl U KETOHbI: QU3UYECKUE 1 by
CBOMCTBA; peaKl MU IPHUCOeJUHEHM S htt
57 Peaknuu oKUCJeHUS U Ka4YeCTBEHHbIE 1 bu
peakKuuy aJbAeruoB U KETOHOB htt
58 Cnoco6bl moyy4eHus1 ajlbAeru/i0B U 1 bu
KETOHOB htt
59 OpmHOOCHOBHbIE Ipefie/ibHbIe KAPOOHOBBIE 1 bu
KHUCJIOThI, 0COOEHHOCTH CTPOEHHUS UX htt
MOJIEKYJI
60 H3oMmepus 1 HOMeHKJIATypa KapbOHOBBIX 1 bu
KHUCJIOT, UX QU3UYeCcKHe CBOMCTBA htt
61 XuMUYecKUe CBONCTBA Mpe/ieIbHbIX 1 bu
O/IHOOCHOBHBIX Kap6OHOBBIX KUCJIOT htt
62 OcobeHHOCTH CBOUCTB MypPaBbUHOM 1 bu
KUCJI0ThL. MHOroo6pa3sre Kap60HOBbIX htt

KHCJIOT


https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71

Ne Tema ypoka KosinyecTBOo 4acoB Hata

n/m Bcero KouTposbHbie [lpakTudeckne H3YI1€HHA
paboThI paboThI

63 OcobeHHOCTH CBOMCTRB: Helpe/ebHbIX U 1 by
apoMaTH4eCcKUX KapOOHOBBIX, htt
JUKapOOHOBBIX, THAPOKCUKAPOOHOBbIX
KUCJIOT. [IpeicTaBUTE/IM BBICLIMX
Kap6OHOBBIX KHUCJIOT

64 TloHaTHE 0 NPOU3BOJHBIX KAPOOHOBLIX 1 bu
KHCJIOT htt

65 Croco6bl moJiy4yeHHus U IPUMeHeHNe 1 bu
Kap6OHOBBIX KUCJIOT htt

66 CioxHble 3QUpPbI: TOMOJIOIMYECKUH Psij, 1 bu
o61asa popMy.ia, U30MeEPUS U htt
HOMEHKJIaTypa

67 ®dusuyeckue U XUMHUYECKHE CBOMCTBA 1 bu
3dupoB htt

68 Peuienue pacy€THbIX 3a/a4: [10 YPaBHEHUIO 1

XUMHUYECKOM peaKLUy, Ha onpeJie/ieHHe
MOJIEKYJIIPHOW GOPMYJIbl OPraHUY€eCKOro

BelllecTBa

69 IlpakTuueckas paborta Ne 3. Pemenue 1 1 bu
3KCIIepUMeHTa/IbHBIX 33/1a4 10 TeMe htt
"Kap6oHoBble KUCI0ThIL. Cl10:HbIe 3$UpPbI"

70 Kupsbl: cTpoeHue, pusnyeckue U 1 bu
XUMHUYECKHe CBOMCTBA (TUAPOJIN3) htt

71 OcobGeHHOCTH CBOMCTB XKHUPOB, coZiepKamux 1 bu
OCTaTKM HemnpeJeJIbHbIX )KHPHBIX KMCJIOT. htt
Kupel B npupoge

72 Mblia Kak COJIM BbICUIMX KAPOOHOBBIX 1 bu
KUCJIOT, UX Motoliee geHdcTBue. [loHATHE 0O htt
CUHTEeTHUYeCKHX MOIIuX cpesicTBax (CMC)

73 T'eneTndeckas CBAA3b yIJI€BOJOPOJOB U 1 bu
KHUCJIOPOZCOeprKallluX OpraHUYecKux htt
BellleCTB

74 PacyéTbl 10 ypaBHEHUSAM XUMHUYECKHUX 1
peakuun

75 CucremaTrusaluyg U 06001eHre 3HaHUH 110 1 by
TeMe htt

76 OO0611asa xapaKTepHUCTHKA yIJIeBOJOB U 1 by
K/1accuuKkanus yrjaeBoJoB (MOHO-, 1U- U htt
noJiMcaxapu/ibl)

77 MoHocaxapu/bl: prU3UUecKHUe CBOWCTBA U 1 bu
HaxO0X/ieHue B [IpUpoJe htt

78 IlpuMeHeHUe IJIIOKO3bI, €€ 3HaYEHUE B 1 bu
XKU3HeAeATEeJbHOCTH OpraHU3Ma htt

79 [ucaxapuppl: caxapo3a, MaJbTo3a U 1 bu
JlakTo3a. HaxoxaeHue B npupoje v htt

IpUMEHeHHe JHCaXaprua0B

80 [Ilosucaxapujbl: CTpOEHHE MAaKPOMOJIEKY I, 1 bu
dusnvecKue 1 XMMHUYECKHE CBOMCTBA, htt


https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

Ne Tema ypoka KosinyecTBOo 4acoB Hata

n/m Bcero KoutposbHbie [lpakTuyeckue H3Y9€HHA
paboThI paboThI
NpUMeHeHUe

81 [loHaTHe 06 UCKYCCTBEHHBIX BOJIOKHAX 1 bu

htt

82 PeuleHue pacyeTHbIX 3a/1a4 Ha 1 bu
onpejejieHUe A0JIM BbIX0oAa NPOAYKTa htt
peakl My OT TEOPETUYECKH BO3MOXKHOTI'0

83 CucremaTrusanus U 06001eHHe 3HAaHUH 110 1 by
paszeny htt

84 KoHTposibHas paboTa 1o TeMe 1 1 by
"Kuciopocoepkaliye opraHuiecKkue htt
coeJMHEHUS"

85 AMHUHBL: KiaccupUKaLMs, CTpOeHHe 1 bu
MoJIeKYyJI, 0011asi GopmyJia, U30MepHusl, htt
HOMEeHKJIaTypa U ¢pu3rnyeckre CBOMCTBA

86 XuMHYecKHe CBOHMCTBA alupaTUIECKUX 1 bu
aMHHOB htt

87 AHWJIWH: CTpOeHHe aHUJIMHA, 0COGEHHOCTH 1 bu
XMMUYECKUX CBOMCTB aHUJIMHA htt

88 Cnoco6bl mosy4YeHUs1 U MIpUMeHeHue 1 by
annpaTUIeCKUX aMHUHOB htt

89 AMMHOKUCJIOTBI: HOMEHKJIATypa U 1 bu
nzomepusi, pu3ndecKre CBOMCTBA. htt
OTpaenbHbIE NPEACTaBUTENH O-

AMHUHOKUCJIOT

90 XuMHYecKHe CBOMCTBAa aMHUHOKHUCJOT, UX 1 bu
OGHO0JIOrMYECKOE 3HAYeHUE aMUHOKHUCJIOT. htt
CUHTE3 ¥ THU/IPOJIU3 MENTH/I0B

91 beJsiky Kak NpUpOHbIE OJIUMEPHI; 1 bu
CTPYKTYPbl OEJIKOB htt

92 XuMHUYeCKHe CBONCTBa GEJIKOB 1 bu

htt

93 AsoTcojepKallue reTeponuKJInIecKue 1 by
coeavHeHUs. Hyk/ieMHOBBIE KUC/IOTHI: htt
COCTaB, CTPOeHHe U GHoJIoruyeckas poJib

94 IlpakTudeckas pabota Ne 4. Pemenue 1 1 bu
3KCIIepUMEHTaJIbHbIX 33Ja4 I10 TeMe htt
"A3oTcoiepKale opraHuiecKre
coeJMHEHU"

95 IlpakTuueckasi pabora N2 5. Pemenue 1 1 by
3KCIepUMeHTabHBIX 337134 [10 TeMe htt
"Pacro3HaBaHMe OpraHUYeCKHX
coegHeHUR"

96 KonTposibHas paboTa 1o TeMe 1 1 by
"A30TcoepKalliie OpraHu4ecKkre htt
coeJMHEHUST"

97 OcHOBHbIE TIOHATUA XUMUHU 1 by
BBICOKOMOJIEKYJIAPHBIX COeIMHEHNH U htt

METO/Jibl UX CUHTE3a —II0OJIMMEpHU3alud 1


https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd

Ne Tema ypoka KosinyecTBOo 4acoB Hata
n/m Bcero KoutposbHbie [lpakTuyeckue H3Y9€HHA
paboThI paboThI
IOJIMKOH/IeHCal Us

98 IlsnacTMmacchl. Y TUar3anus u nepepaborka 1 bu
nJjlacTUKa htt

99 DJjacToMepbl: HATYpPaJIbHbIA CUHTETUYECKHE 1 bu
Kay4dyku. PeauHa htt

100 BoJiokHa: HaTypa/ibHbIE, UCKYCCTBEHHBIE, 1 bu
cUHTeTUYeckue. [lomvMMepel cienajibHOTO htt
Ha3Ha4YeHUA

101 IpakTuyeckas padorta N2 6. Pemenue 1 bu
3KCIepUMeHTaJIbHbIX 33/ja4 10 TeMe htt
"Pacno3HaBaHMe MJ1IacTMacC ¥ BOJIOKOH"

102 06o006IIeHYEe U CUCTEMATH3AlUA U3yYeHHoro 1 by
MaTepuaJjia 1o TeMe htt
"BbICOKOMOJIEKYJISPHbIE COeTUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 3

11 KJIACC

Ne Tema ypoka KosinyecTBO 4acoB Jata

n/m Bcero KoHTposibHble [IpakTudyeckne H3YIEHN

paboThI paboThI

1  Atowm. CocTaB aTOMHBIX si/iep. XUMUYECKUI 1 0 0
3JIeMeHT. M30Tomnbl

2 CTpoeHHe 3JIeKTPOHHBIX 060JI0YEK aTOMOB, 1 0 0
KBaHTOBbBIE YUCJIa

3 Knaccudukaiusa XuMUIeCKUX 3J1eMEHTOB (S-, p-, 1 0 0
d-, f-as1emMmeHTHI)

4 PacnipesiesieHue 3/IeKTPOHOB 110 aTOMHBIM 1 0 0
opb6uTaIam

5 JJiIeKTpOHHbIE KOHPUTYpAIMK aTOMOB 1 0 0
3JIEMEHTOB B OCHOBHOM U BO30YK/1EHHOM
COCTOSAAHUH

6 JJIeKTPOHHbBIE KOHPUTYPAIMH UOHOB. 1 0 0
J/JIeKTPOOTPULATENBHOCTh

7 [Tepuoaunyeckuii 3akoH u [leproanyeckas 1 0 0
CHCTeMa XUMHUYeCKUX 3jieMeHTOB /I, Y.

MeH/ies1eeBa, CBSI3b C COBPEMEHHOM Teopren
CTPOEHHA aTOMOB

8  3aKOHOMEpPHOCTU U3MEHEHHS CBONCTB 1 0 0
XUMHUYECKHX 3JIEMEHTOB U 06pa3yeMbIX UMU
MPOCTBIX Y CJIOKHBIX BELECTB 110 IPyIIaM U
nepuojam

9 CucTteMaru3alusa 1 06001LIeHHe 3HaHUH 10 TeMe 1 0 0

10 Bwuabl XuMH4YecKoOM cBA3U. MexaHHU3MBbI 1 0 0
06pa3oBaHus KOBaJIeHTHOH cBA3U. BogopoaHas
cBf13b. MexXMoJieKy IsipHble B3aUMOEeNCTBUS

11 BaJyIeHTHOCTb U BaJIeHTHbIE BO3MOKHOCTHU 1 0 0

aToMOB. CBA3b 3JIEKTPOHHOM CTPYKTYPhI


https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093

Ne Tema ypoka KosinyecTBO 4acoB Jata
n/m Bcero KoHTposibHble [IpakTudyeckne H3YIEHN
paboThl paboThI
MOJIEKYJI C UX TEOMETPHUIECKHUM CTPOEHUEM

12 IlpencTaB/ieHUA O KOMILJIEKCHBIX COEJUHEHUAX: 1 0 0
COCTaB U HOMEHKJIaTypa

13 BelwecTBa MOJIEKYJIIPHOTO MU HEMOJIEKYJIIPHOI'O 1 0 0
cTpoeHUs. TUNIBI KPUCTA/JINYECKUX PELIETOK U
CBOICTBA BEIECTB

14 TloHsAATHE O AUCHEPCHBIX CUCTEMAX. 1 0 0
[IpescTaB/ieHHUE O KOJIJIOUHBIX paCTBOPax

15 HcTuHHBIE pacTBOPHI: HACHILEHHbIE U 1 0 0
HEeHACBIIeHHbIE, PACTBOPUMOCTb.
Kpucrtannoruaparsl

16 Crnoco6bl BEIpaXKeHUS KOHIIEHTPALMU PacTBOPOB 1 0 0

17 PemeHue 3a7a4 C MCII0JIb30BaHUEM IMOHATHHN 1 0 0

"MaccoBas J[0JIs1 paCTBOPEHHOI0 BelllecTBa",
"MoJIsIpHasi KOHI[eHTpaLus"

18 Kiaccudukanus v HOMEHKJIATypa 1 0 0
HeopraHu4YeCcKUx BelecTB

19 CucteMmaTtusalua 4 06001eHHe 3HaHHUH 110 TeEMe 1 0 0

20 KoHTtposbHas pa6oTta no temam "CTpoeHue 1 1 0

aToMma. HepI/IO,E[I/I‘{eCKI/Iﬁ 3dKOH U HepI/IO,Z[I/I‘-IeCKaH
CHUCTEeMa XMMHW4YEeCKHX 3JIEMEHTOB [[ H.

MenpeseeBa”, "CTpoeHue BellleCTBa.
MHoroo6pasue BelecTB"

21 Kiaccudukanusa XMuMHUYECKUX peaKIiuil B 1 0 0
HEOpraHW4YeCKOW 1 OpraHu4eCKON XUMUH. 3aKOH
COXpaHeHHs MacChl BELECTB; 3aKOH COXpaHeHUd
Y IIpeBpalleHUs1 IHEPTrUH IPU XUMHUYECKUX

peakiusax

22 TenuoBble 3pPeKTbl XUMUYECKUX PEAKITHM. 1 0 0
TepMoxyvMHUYecKre ypaBHEHUS

23 Bbluuc/ieHMs 10 ypaBHEHUSIM XMMHUYECKHX 1 0 0
peakL Ui ¥ TEpMOXUMUYECKHUM YPaBHEHUAM

24 CKOpPOCTb XMMHYECKOU peaklUuH, eé 3aBUCUMOCTb 1 0 0
OT pa3JinyHbIX pakTopoB. KaTanius u
KaTaJu3aTophl

25 ToMoreHHbIe U reTeporeHHble peaKl iy 1 0

26 IllpakTudeckas pa6ora N2 1 no Teme "Biusinue 1 0 1
pas3/IMYHbIX GAKTOPOB Ha CKOPOCTb XUMUUYECKOH
peakuuu”

27 O6paTuMble U HeoOGpaTUMble peaKLUU. 1 0 0

XUMUYEeCKOe paBHOBECHE

28 IlpakTudeckas pab6ora N2 2 no Teme "Biusinue 1 0 1
Ppas3/IMYHBIX GAKTOPOB Ha MOJIOKEHHE
XUMHYECKOT'0 paBHOBeCcHUs"

29 2JJekTposrdTHYecKas auccouuanus. CUibHbIE U 1 0 0
cj1abble 3J1eKTPoaUThI. CTeneHb JUCCOIAAUN


https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

Tema ypoka

WoHHoe npousBeenue BoJbl. Cpesia BOJHbBIX
pacTtBopoB. BojopoaHbiii nokasaTtesb (pH)
pacTBopa

['uaposins cosielt. Peakiiuu, npoTeKarolye B
pacTBOpax 3JIeKTPOJUTOB

[IpakTHyeckas pabota N2 3 no TeMe
"XUMHUYecKre peaKliMy B pacTBOpax
3JIEKTPOJIUTOB"

OKMCIUTENbHO-BOCCTAHOBUTEJIbHBIE PEAKI[UU.
BaxHeH1IMe OKUCIUTENHN U BOCCTAHOBUTEJIU

MeTon 3/1eKTPOHHOTO (3JIEKTOHHO-UOHHOTI0)
6aJsiaHca

JJIEKTPOJIM3 PACTBOPOB U PACIJIaBOB BeLECTB
PeleHue 3a1a4 pa3IMuHbIX TUIIOB
PelieHue 3a1a4 pa3IMuHbIX TUIIOB

CucTtemarusanus 1 06061 eHe 3HAHUH 10 TEMe
"Xumudeckue peaknuu”

KoHTposibHast paboTa no Teme "XuMUYeCKUe
peakiuu”

[losio}keHrEe HEMETAJIJIOB B HepPIO,ELI/I‘IeCKOﬁ
CHUCTeMeE XMMHU4Y€EeCKHX 3JIEMEHTOB [[ H.
MEH,ZLEJ'[eeBa 1 0COOEHHOCTH CTpO€HHUA UX
aToMoB. ®Pu3nyeckye CBOMCTBA HEMETAJIJIOB

AnnoTponus HeMeTaJIJIOB (HAa MpUMepe
KHCJI0po/1a, cephbl, pocdopa u yriepoa)
Bopopo: mosydeHue, dusndeckue u
XHUMUYECKUe CBOMCTBA. ['uapubl

[asioreHsbl: HaXOXK/A€HHE B IPUPO/E, CIIOCOOBI

noJiyuyeHus, pusnyieckre U XUMUYECKUE CBOMCTBA

['anorenoBoaopoAbl. BaxkHelre
KHCJIOPO/ICoieprKallie COe/IUHEeHUS TaJloreHOB

JlabopaTopHbIe U MPOMBIIIJIEHHbIE CITOCOObI
MoJIyuyeHus rajsoreHoB. [I[puMeHeHUe rajoreHoB
U UX COeJUHEHHUN

[IpakTHdeckas pabora N2 4. PemeHue
3KCIepUMeEHTA/IbHBIX 33/1a4 1o TeMe "'asoreHsr"

Kucnopop: 1abopaTopHble ¥ IPOMBIILJIEHHbIE
CHoco6bl noiydyeHus1, Gu3nyecKue U XMuMHUYecKue
cBoicTBa. O30H. [[pyMeHeHue KHca0poOAa U
030Ha

OKCH/IbI ¥ IEPOKCH/IBI

PemeHue 3a/ia4 pa3/JIMYHbIX THUIIOB

KosinuecTBO 4acoB

JlaTta

Bcero KouTposibHble [IpakTuueckue H3y9€HH

paboThI
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

paboThI
0


https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b

Ne Tema ypoka KosinyecTBO 4acoB Jata

n/m Bcero KoHTposibHble [IpakTudyeckne H3YIEHN
paboThl paboThI

50 Cepa: HaxoX/leHUe B IPUPO/IE, CIIOCOOBI 1 0 0
nosiyyeHus, puUsnyeckre U XUMUYeCKHe CBOMCTBa

51 CepoBojopo/, CyabdUabl 1 0 0

52 Kucsopoacoaepxaljue coeIMHEHNUS CEPBDI. 1 0 0
Oco6eHHOCTU CBOMCTB CEPHON KUCOThI

53 IlpakTuyeckas paborta Ne 5. Pemenue 1 0 1
3KCIepUMeHTa/bHbIX 3a/ia4 1o TeMme "Cepa U eé
coeluHeHUs1"

54 A30T: Hax0X/leHHe B IPUPO/Ie, CIOCOOBI 1 0 0

noJiyuyeHus, pusnyeckre U XUMUYECKUE
CBOMCTBA. AMMMaK, HUTPHUAbI

55 Kucsopoacoaep:kaljue coeIMHEHXS a30Ta. 1
OCo6EeHHOCTH CBOHCTB a30THOM KHUCJIOThI

56 IIpumeHeHMe a30Ta U €ro coeJUHEHUN. A30THbIE 1
yA006peHus

57 ®ocdop: Hax0XKAeHHEe B IPUPO/E, CIIOCOOI 1
noJiyyeHus, GUsnyeckre U XUMHUYecKue
cBoiictBa. Pocdhuibl U pochun

58 Oxkcuabl pocdopa, pochopcoaepxalire 1
KHca0ThL. Cott $ochOpPHON KUCTOTHI

59 [Ilpumenenue ¢pocdopa U ero coeJHHeHUH. 1
®ocdopHbie yaobpeHUs:
60 [IIpakTudeckas paborta N2 6. Perenue 1 1

3KCIIEPUMEHTAJIbHBIX 33/]a4 10 TeMe "A30T U
docdop u ux coeguHeHUs"

61 VYruepoA: HaxOXJeHHUE B IPUPO/Je, aJTIOTPOIIHbIE 1
Moardukanuy; pusanyeckre U XUMUYECKUE
CBOMCTBA, NIPUMEHEHNE

62 Oxcupyraepoga(ll), okcun yraepoga(Iv), 1
yroJibHasg KUCJIOTA U e€ COJr

63 PelueHnue 3agay pas/iMuHbIX TUIIOB 1

64 KpeMHuM: Hax0XKeHHEe B IPUPO/E, CTOCOOBI 1
noJiyuyeHus, pusnieckre U XUMHUYECKUE CBOMCTBA

65 Oxcun kpemuus(IV), kpeMHHEBas KUCJIOTA, 1
CUJIMKATBhI

66 IlpuMeHeHME KpEMHUS U €TI0 COeJUHEHUH. 1

CTeKJ'[O, €ro 1noJiydyeHnue, BUJbl CTEKJ/ia

67 Peluenue 3aza4 pas/IM4HbIX TUIIOB 1

68 CucreMaTHsalusa U 060061 eHHe 3HAaHUH 110 TeMe 1
"HemeTasibr"

69 KoHTtposnbHas pa6oTta no Teme "Hemertasibr" 1 1

70 AHanu3 pe3yJIbTaTOB KOHTPOJIbHOU PaboThI, 1


https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76

Ne Tema ypoka KoJsinyecTBO 4acoB Jara
n/m Bcero KouTpoJsbHbie I[IpakTudyeckne HU3YI€HU
paboThl paboThI
KOppeKI1s OUIn60K

71 TlonoxxeHue MeTannoB B [lepruoandeckoi 1
CUCTeMe XMMUYECKUX 3/1eMeHTOB. 0CO6eHHOCTHU
CTPOEeHHUs 3JIEKTPOHHbIX 060J104EK aTOMOB

MeTaJlJIoB
72 O6mue pusnveckre CBOMCTBA METAJJIOB. 1
an/IMEHeHI/Ie MeTaJlIJIOB B 6bITy U TEXHUKE
73 CnulaBel MeTasu10B. Koppo3usa MeTasios 1
74 PelueHue 3a71a4 pa3/IM4YHbIX TUIIOB 1
75 3JJIeKTPOXUMHUYECKUM Psij, HAPsXKeHUH 1
MeTaJ/10B. O0IIHe CIIOCO6bI TOJIyYeHUS
MeTaJlJIoB
76 061as xapaKTepUCTUKA MeTaJls10B [A-rpynnbl 1

[leprouyecKo CUCTEMb] XUMUYECKHUX
3JieMeHTOB. HaTpuil 1 KaJui: noay4deHue,
¢du3nYecKre U XUMHUYECKHE CBOKMCTBA,
MpUMeHEHUE MPOCTHIX BELECTB U UX COeIUHEHU I

77 061as xapakTepUCcTHUKa MeTal0B [IA-rpynmnel 1
[lepyoanyeckoil CUCTEMBI XUMUUYECKUX
3JIeMeHTOB. MarHuil 1 KaJbLlUH{: 1I0JIyYeHUE,
dusnyeckre U XMUMUYECKHUE CBOUCTBA,
NpUMeHeHUeE POCThIX BEIECTB U UX COeIUHEHU N

78 KécTkocTb BOAbI U CITOCOOBI €€ YCTpaHeHHUs 1

79 AnOMUHUN: noJydyeHUe, QU3UYECKUE U 1
XHUMUYECKUEe CBOMCTBA, IPUMEHEHHE

80 AwmdoTepHbIe CBOMCTBA OKCH/IA U THAPOKCH/IA 1
QJIIOMUHUS, TUAPOKCOKOMILJIEKCHI aJIFOMUAHUS, UX
IIpUMeHeHUue

81 Peluenue 3agay pas/iMuHbIX TUIIOB

82 [IlpakTudeckas pabora N2 7. Perenue 1 1
JKCIepUMeHTaJIbHbIX 33/ja4 110 TeMe "MeTaslbl
rJIaBHBIX oArpynm"”

83 O6uas xapaKTepuCTHKA MeTa/IJIOB TOOOUYHBIX 1
noarpynn (B-rpynn) [leproryeckoi cHCTeMBI
XUMHUYECKHUX 3JIEMEHTOB

84 ®dusunyeckue U XUMUUYECKHE CBOMCTBA XpoMa U 1
€ro cCoeJHHeHU!, UX NpUMeHEHUE

85 BakHeililue coeiMHEHUSI MapTaHIia. 1
[lepMaHraHaT KaJjus, ero OKUCJAUTEeIbHbIEe
CBOMCTBa

86 dusuyeckue U XMMHYECKHe CBOMCTBA KeJie3a U 1

ero COGAHHGHHﬁ. l'[onyqel-me U IpUMEHEHHUEe
CIIJIaBOB XeJie3a

87 ®dusunyeckue U XMMHUYECKHE CBOMCTBA MeJU U eé 1
COoeJIUHEHUH, UX IPUMEHEHUE


https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954

n/n

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

Tema ypoka

dusuyeckre U XMUMUYECKUE CBOMCTBA LIUHKA U
ero coeJUHeHUH, UX IPUMeHEeHUe.
['MIpOKCOKOMIIJIEKCHI LIUHKA

[IpakTHyeckas paboTa Ne 8. Pemenue
3KCIepUMEHTAIbHBIX 33/1a4 110 TeMe "MeTaslJbl
No6OYHbBIX MoArpynn”

Pemenue 3a/ia4 pa3/IMYHbIX THUIIOB

06006111eHHe ¥ cUCTEMATU3Al sl U3yYEHHOT O
MaTepuaJsa no teme "MeTasibl"

KoHTposbHas pabora no TeMe "MeTaslibl"

AHau3 pe3yIbTaTOB KOHTPOJIbHON PaboThl,
KOPpEeKIHs OINO0K

PoJsib xMMUM B 06ecrieyeHUH yCTONYUBOTO
pa3BUTHA YesioBevyecTBa. [loHATHE 0 HAyYHBIX
MeTO/lax UCC/Ie/lOBaHNUS BellleCTB

HaqubIe IIPUHIOMWIIBI OPraHru3alvi XUMHUYECKOI' 0o
IMpOHU3BOACTBA. HpOMbIH_IerHHbIe CITOCOOBI
IMMoJIy4YeHHdA Ba)KHEMIIINX BeleCTB

XuMuryecKoe 3arpsi3HeHHe OKpy»Kalollel cpe/ibl U
€ero 1ocJeJCTBUsA

XUMHUS ¥ 37I0pOBbE YesioBeKa. JlekapcTBEeHHbIE
cpencTBa

XuMust numy. Poib XMMUHY B 06ecriedeHuu
MHUIIEeBOM 6€30MaCHOCTHU

KocmeTunyeckue u mapdroMepHbie Cpe/iCTBa.
BrIiTOBasg xuMuga

X¥MU4 B CTPOUTEILCTBE. BaxkHeHve
CTpPOUTEJIbHbIE U KOHCTPYKIJMOHHbIE MaTepUaJibl

XuMuUs B CeJIbCKOM X0351iicTBe. OpraHuyecKre u
MUHepasbHbIe yA06peHust

CucteMaru3alusa 1 06001eHHe 3HAaHUH 10 TeEMe

OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME

YUYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJIST YAEHUKA

102

METOANYECKHUE MATEPUAJIBI IJ151 YUUTEJIA

KosimuecTBo yacoB JlaTa
Bcero KouTposibHble [IpakTuueckue H3y9€HH
paboThl paboThI
1
1
4 8


https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

HUP®POBLIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



