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MNOACHUTEJIBbHAS 3AIINCKA

PaGouas nmporpamMma o XMMUU Ha YPOBHE CpeHEro oOLiero oopazoBaHus pazpaboTaHa
Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
@enepauyn», TpeOOBaHMN K pe3yjlbTaTaM OCBOEHHUs (enepaibHO 00pa30BaTENIbHOM
nporpaMMmel cpennero obmero odpazosanus (POII COO), npeacrasieHHbix B OeepanbHOM
rocyaapcTBeHHOM oOpazoBarenbHoM ctanaapte COO, ¢ yu€rom KoHnenmuu npernogaBaHus
yueOHOro mnpeamera «XuMus» B 00pa3oBaTeibHbIX opraHuzanusax Poccuiickoin denepannu,
peaiu3yIoluX OCHOBHbIE 00pa3oBaTeNbHbIE MPOrPaMMbl, M OCHOBHBIX IIOJIOKEHUH
«Ctparerun pas3Butusi BocnuTaHusi B Poccuiickoir @enepauun Ha nepuon no 2025 roma»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XUMHSLT Ha YpOBHE YIUIYOJIEHHOTO H3Y4YEHHS 3aHHMAET BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAYy4YHOro oOpa3zoBaHusi yuwammxcsi 10-11 xmaccoB. M3yuenue mnpenmera,
peaiuzyeMoe B YCIOBUAX JU(P(HEpeHIUPOBAHHOIO, MPO(UIBLHOrO OOyuYeHHus, MPU3BAHO
o0ecreunTh 0011e00pa30BaATENbHYIO0 U OOLIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOAMMYIO JUIsl aJlalTallid UX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM >KM3HU B COLIUyME, a
TaK)Ke Ui MPOJOJDKEHHs] O0y4YeHHUs] B OpraHM3alusaX MpoQecCHOHAIBHOTO 0o0pa3oBaHMs, B
KOTOPBIX XUMHUS SBJISIETCS OJJHOW U3 MPUOPUTETHBIX JUCLMILIUH.

B nporpaMMe no XMMuUM Ha3HauyeHUE MNpeaMeTa «XUMHUS» MOJydaeT MOAPOOHYIO
MHTEPIIPETAMI0 B COOTBETCTBUU C OCHOBomojararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJEH, COAEpX aHUs, pe3yJIbTaTOB OOy4YeHUs M TpeOOBAHHM K
YPOBHIO TOATOTOBKH BBIMMYCKHUKOB. CBHJETENILCTBOM TOMY SIBJISIIOTCA — CIEAYIOLIUE
BBITIOJIHSAEMbIE IPOIPAMMOiL 110 XUMUU (HYHKIUH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, pealn3aluus KOTOpPOW O0OecneurBaeT MOJyYECHHE
MPEJCTaBICHUS O TENSAX, COACPKaHUU, OOIIeH CTpaTeruu OOy4eHHs, BOCIUTAHUS U
pPa3BUTHS 00YYaIOIIUXCS CPEJICTBAMU MPEAMETA, U3YYAaEMOT0 B paMKaxX KOHKPETHOTO
npodus;

e OpraHU3alMOHHO-IUIAHUpYIOLIasi,  KOTOpas  MpelyCMaTpUBaeT  OINpeelieHHuE:
MPUHIUIIOB CTPYKTYPUPOBAHUA U TMOCIENOBATEIBHOCTH H3Y4Y€HUs Yy4eOHOTO
MaTepuana, KOJMYECTBEHHBIX M KAaueCTBEHHBIX €r0 XapaKTepUCTHK; MOIXOJO0B K
(OpMUPOBAHUIO COAEPKATEILHON OCHOBBI KOHTPOJS M OLIEHKH 00pa30BaTEIbHBIX
JOCTHMKEHUM OOyYaroIMXCsi B paMKaxX HMTOrOBOM arrecTalud B (opMe €IUHOro
roCy/1apCTBEHHOTO SK3aMeHa [0 XUMUHU.

[Tporpamma ajist yriryOa€HHOTO U3YUYECHUSI XUMUU:

e YCTaHABIMBAE€T WHBAPUAHTHOE TNPEIIMETHOE CoOJEpkKaHUe, O00s3aTesbHOe IS
U3Y4YEeHHUsS B paMKaxX OTIENbHBIX Mpoduieil, mpexycMaTpuBaeT pacipeleieHue u
CTPYKTYpUPOBAHUE €r0 MO KJaccaM, OCHOBHBIM COJEP KAaTeIbHBIM JHMHUSIM/pa3ienam
Kypca,

e JIa€T MpUMEPHOE pacnpeeieHue yueOHOro BpeMeHH, PEKOMEHTyeMOr0 J1JIs U3yUYEeHUs
OTJICBHBIX TEM;

e TIIpeajaraeT MPUMEPHYIO IOCIEAOBATEIbHOCTh M3Y4YEHHs y4yeOHOro marepuana ¢
y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBA3EH;



e JAa€T METOAMYECKYID HMHTEpIPETAUMIO ILeJed M 3aJad H3ydyeHus MpeaMera Ha
yIIyOJEHHOM YPOBHE C YY4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHETO
oO1ero o6pa3zoBaHusi, COAEPKATEILHON XapaKTEPUCTUKH TJIAHUPYEMBIX pPe3yJIbTaTOB
OCBOEHHMSI OCHOBHOH 00pa3oBaTeIbHON MpOrpaMMbl CpeaHEero ooiiero oopa3oBaHUs
(JINYHOCTHBIX, METAMPEIMETHBIX, TPEAMETHBIX), & TAKKE C YYETOM OCHOBHBIX BUJIOB
y4eOHO-TI03HABATENbHBIX JIEHCTBUN OOYyYaIOIIErocs IO OCBOEHUIO COJEp)KaHUA
IpeaMeTa.

[lo BceM Ha3BaHHBIM TMO3ULKSAM B TpPOrpaMMmMe IO XHUMHH MPETyCMOTpEHA
IPEEeMCTBEHHOCTh C OOYYEHHEM XHMMHUM Ha YPOBHE OCHOBHOrO oOmiero oOpa3oBaHus. 3a
npeferaMyd  yCTAaHOBJIEHHOW MPOrpaMMOM MO XUMHUHM 00s3aTeIbHOM (MHBApUAHTHOM)
COCTaBIISIOIIEH colep:kaHusl y4eOHOTo mpenMera «XUMHs» OCTaéTcsi BOZMOXXHOCTh BBHIOOpa
€ro BapUaTHUBHOM COCTaBJISIOLIEH, KOTOpass [OJDKHA OIPEAENATbCS B COOTBETCTBUU C
HaIpaBJIeHUEM KOHKPETHOTO Mpodusist 00ydeHusl.

B cootBerctBUM ¢ KoHuenTyaiabHbIMU mnoJiokeHus MM DPI'OC COO o Ha3zHayeHUH
MIPEAMETOB 0A30BOT0 U YIIIyOJIEHHOTO YPOBHEHN B cucteMe nudPpepeHInpoOBaHHOTO 00yUYeHuUs
Ha YpOBHE CpeaHero oOuiero oOpa3oBaHMsS XMMHS HAa YPOBHE YIUNIYOJIEHHOIO HW3y4YEHUs
HaIlpaBJI€H Ha peaju3alyi0 IMPEEMCTBEHHOCTH C IIOCIEIYIOIUM JTaloM IIOJIY4YEHUs
XUMHUYECKOTO 00pa30oBaHUsl B paMKaxX H3YYEHHs CIIELHUAJIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCHUUIUIMH B BYy3aX U OpraHM3alMsX CpelHero mnpodeccuoHaIbHOTO
oOpazoBanus. B 31Ol CBA3M  u3yueHHEe npeaMera «XHUMHS»  OPUEHTHUPOBAHO
MPEUMYILIECTBEHHO Ha pACIIUPEHUE U YIUIYOJIEHHE TEOPETUYECKOM M MPaKTUYECKOU
MOJTOTOBKU 00YYarolMXCsl, BHIOPABIINX ONPEACIEHHBIN Mpoduias 00yueHus, B TOM YUCIE C
NEPCIIEKTUBONW MOCHEAYIOLIEro IOJYyYeHUs XUMHUYECKOTO OO0pa30oBaHMS B OpraHU3alusaX
npodeccuoHanbHoro obpaszoBanus. Hapsay ¢ stum, B cBere TpeboBanuii ®PI'OC COO k
IJIAaHUPYEMBIM PE3yJIbTaTaM OCBOCHHMS (hefiepaibHON 00pa30BaTebHON MPOrpaMMbl CPETHETO
oOmiero 00pa3oBaHUs M3y4YE€HHE MpeaMera «XUMUS» OPUEHTHPOBAHO TAKKE Ha pELICHUE
3aJa4 BOCIMTAHUS M COLMAIBbHOIO pa3BUTUs OOydaroluxcs, Ha (OpMHpOBaHHE Yy HHUX
OOIIENHTEIICKTYaIbHBIX YMEHUM, YMEHUN pallMOHAIU3AIIMN YYeOHOTO Tpyna U 0000IIEHHBIX
CIIOCOOOB AESITENIBHOCTH, UMEIOIIUX MEXKIMCUUILTMHAPHBINA, HAAIPEIMETHBIN XapakTep.

CocTaBislOIUMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIyOJIEHHOTO M3YYEHHS SIBIISIOTCS
yrayonénneie Kypebl — «Oprannueckas xumusi» U «O01as u Heopranuyeckast xuMus». [pu
OTIpe/IeNIEHUH MOAXO0A0B K OTOOPY M CTPYKTYPHON OpraHM3alMU COAEPKaHUS 3TUX KypCOB B
mporpamMme Mo XUMHuH 3a ocHOBY NpuHATHI nosioxkeHust ®I'OC COO o paznuuusix 6a30BOTO U
yIIyOJEHHOTO YPOBHEW M3YUYEHUs MIPEAMETA.

OcHoOBY cojiepkaHusi KypcoB «Opranuueckass xumus» U «OOIIas U HeopraHudeckas
XUMUS» COCTaBISIET COBOKYNHOCTH IPEAMETHBIX 3HAHUKA M YMEHHH, OTHOCAIIUXCH K
0a30BOMYy YPOBHIO HM3yu€HHUs MpeaMera. JTa CHCTeMa 3HAHHUU MOJydyaeT OIpeaesEHHOe
TEOPETHUYECKOE JIOTIOJHEHUE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIMIA
00BEM (pakTONOTrMYECKOro marepuana. Tak, Ha yriiyOJIEHHOM YpPOBHE H3y4Y€HHUs IpeIMeTa
o0OecrieyeHa BO3MOXHOCTh 3HAYUTENIBHOIO YBEIMYEHHS O0BbEMA 3HAHUM O XUMHUYECKHX
9JIEMEHTaX M CBOMCTBaX HX COEIMHEHUII Ha OCHOBE pacCIIUpeHUs U yriayOleHus
MIPEACTABICHUI O CTPOCHHMM BELIECTBA, XUMHYECKOW CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHHUS



peakluii, pacCMaTpUBAEMbIX C TOYKH 3PEHHUS XMUMHYECKOM KMHETUKH U TEPMOJUHAMUKH.
N3yuenue nepuoanueckoro 3akoHa U Ilepmonnueckold CUCTEMBI XMMHYECKHX 3JIEMEHTOB
0a3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJCTABICHUSX O CTPOCHUU aToMa.
XuMHueckasi CBsI3b OOBSCHSAETCA C TOYKM 3pPEHUS HDHEPreTUYECKUX H3MEHEHUH Ipu eé
o0pa3oBaHMM M pa3pylICHUWU, a TaKKE C TOYKU 3pPEHUS MEXAHU3MOB €€ 00pa3oBaHU.
W3ydyeHnne THNOB  peakiuil  JOMONHSAETCS  (POPMUPOBAHHMEM  MpPEACTaBICHUN 00
ANEKTPOXUMHUYECKUX IMPOILECCAX U BJIEKTPOJIM3E pacIIaBOB M PACTBOPOB BeLIECTB. B Kypce
OpraHUYeCKOM XHMMHHM TIpU PACCMOTPEHUM PEAKIMOHHOM CHOCOOHOCTH COEIUHEHUMN
ynensierca oco0oe BHUMaHUE BOMpocaM 00 3JEKTPOHHBIX 3(PQeKTax, 0 B3aUMHOM BIIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKLUi.

Oco0oe 3HaueHue UMEET TO, UTO Ha COAEpPKaHUE KypCOB XUMHUU YIiyOJIEHHOTO YPOBHS
U3YYEHUS AJI1 KJIaccoB ompenenéHHoro mpodwuis (TaaBHBIM 0o0pa3oM Ha HUX CTPYKTYpY H
XapakTep JOMOJHEHHM K oO0Iell cuctemMe MNpeaMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE
CMEXHbIE MpeaMeTsl. Tak, Hampumep, B COJIEp)KaHUU TMpeAMeTa i KJIaCCOB XHWMMKO-
¢usndeckoro npoduis O0IbIIOE 3HAYEHUE OYIyT UMETh 3JIEMEHThl YYEOHOr0 Marepuaia 1o
obmeit xumuu. I[lpu u3ydeHuu npeameTa B JaHHOM CJydae akieHT OyAeT cienaH Ha
OOLIHOCTh METOJOB MO3HAHHUS, OOUTHOCTh 3aKOHOB U TEOPHUH B XUMHUHU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHass Teopusi (MOJEKyJsipHas Teopus B (U3MKE), 3aKOHBI COXPAHEHHsS] MacChl U
DHEPIUH, 3aKOHBI TEPMOJIMHAMHMKH, DJIEKTPOJIM3a, NPEICTABICHUS O CTPOCHUM BELIECTB U
Ipyroe.

B TOo xe BpeMms B coAepX aHUU MpeaMeTa I KJIACCOB XHMHKO-OMOJOTHMYECKOro
npoduns OosbIIMI yAENbHBIM Bec OyAeT UMETh opraHudeckas xumus. B stom ciydae
IIPEIOCTABIIAETCS BO3MOXKHOCTh JUIsl Oojiee OOCTOATEIBHOIO PACCMOTPEHMS] XMMHYECKOM
OpraHu3alMM KJIETKH KaK OMOJIOTMYECKOW CUCTEMBI, B COCTAB KOTOPOW BXOJAT, K MPUMEPY,
TaKMe CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMMH/IbI, OEJIKH, YII€BObl, HYKIEMHOBBIE KUCIOTHI U
apyrue. IIpy »TOM 3HaHHMS O COCTaBe M CBOMCTBAX MpPEACTaBUTENEH OCHOBHBIX KJIACCOB
OpPraHUYECKUX BEILLECTB CIIyKaT OCHOBOM JUIsl U3YUYEHMsI CYIIIHOCTH MPOLIECCOB (POTOCHHTE3A,
JbIXaHUs, TUIIEBAPEHUS.

B mnane ¢opmupoBaHHS OCHOB HAay4YHOIO MHPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX
METO/IOB TO3HAHMSI M ONbITa MPAKTUYECKOIO NPUMEHEHUS HAy4YHbIX 3HAHWI H3yyeHue
npenMera «XUMHUS» Ha YriayOJ€HHOM YpPOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBA3SX C
y4eOHBIMU MpeIMeTaMH, BXOISAIIMMU B COCTaB MNpeAMETHbIX obnacteil «EctecTBeHHO-
Hay4HbIE TPeIMETh», «MaTemaTuka u uHpopmaTuka» u «Pycckuit I3pIK U TUTEPATYPaK.

[Ipu mu3yyeHun ydyeOHOTo npeameTra «XuUMUs» Ha YriyOJEHHOM ypOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOIO M CpeIHEro oomiero ooOpa3zoBaHus (Ha 0a30BOM YPOBHE), 3ajadeit
NEPBOCTENEHHONW 3HAYUMOCTH SIBJsIETCSl (POPMUPOBAHHE OCHOB HAYKM XHMHHU Kak 0OJacTH
COBPEMEHHOIO €CTECTBO3HAHUS, IPAKTUYECKOM JAESATEIBHOCTH YEJIOBEKA M OJHOTO U3
KOMITOHEHTOB MUPOBOU KyJbTYpHhI. Perienue 3Toi 3a1aun Ha yriiyOIEHHOM YPOBHE U3YUYEHUS
MpeAMeTa MpenoiaracT peaqu3altio TakuxX 1esen, Kakx:

e (opMupoBaHUE MPEACTABICHUI: 0 MaTEPUAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y MO3HABAEMOCTH SIBJICHUI IPUPOABI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HayK
u e€¢ Beayled poim B 00eCleYeHUH YCTOMYMBOTO pPa3BUTHUS UEIOBEUECTBA: B



pereHnn MpoOIeM SKOJOTUUECKOW, SHEPTeTHUYECKOM M THUINEBON 0€30MacHOCTH, B
Pa3BUTUM MEAMIMHBI, CO3JaHUN HOBBIX MaTE€PUATIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecreyeHnn  palMOHAIBHOTO  MPUPOAOINOIb30BaHUS, B  (opMUpoBaHUU
MHUPOBO33pEHUSI U  OO0IIeM KyJbTyphl UEJIOBEKa, a TaKkKe HKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

e OCBOCHHME CHCTEMBI 3HAHHM, JIEKANMX B OCHOBE XHUMHYECKOM COCTaBIISIIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa: (QyHIAMEHTATHHBIX TOHITHH, 3aKOHOB U
TEOPUN XUMHH, COBPEMEHHBIX IPEACTABICHUM O CTPOCHHHM BEIIECTBA HA PA3HBIX
YPOBHSIX  —  aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, 0
TEPMOJMHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUUYECKUX
peakiuii, 0 XMMHYECKOM pAaBHOBECHHU, PACTBOpPAX U JHUCHEPCHBIX CHUCTEMax, 00
OOIIMX HayYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (QopMupoBanue y oOy4YarONIMXCS OCO3HAHHOTO TMOHHUMAHMS BOCTPEOOBAHHOCTU
CUCTEMHBIX XHMHUYECKUX 3HAHUN i1 OOBSICHEHHUS KIIOUEBBIX HUACH M Tpodiem
COBPEMEHHOM XUMHUH, JJi1 OOBSICHEHUS W MPOTHO3UPOBAHUS SBJICHUN, MMEIOIINUX
€CTECTBEHHO-HAYUYHYIO MPHUPOJY; TPaMOTHOTO peHIeHUus] NpoOjeM, CBSI3aHHBIX C
XUMHUEW, TPOTHO3UPOBAHUA, AaHaiu3a H OLEHKU C TO3UIUN HKOJOTUYECKOU
0€30MacHOCTH TOCJIEICTBUN OBITOBOM M MPOU3BOJICTBEHHON JIEATEIILHOCTH YEJIOBEKa,
CBA3aHHOM C XUMHYECKUM IMPOU3BOACTBOM, HCIIOJIb30BAHUEM U TMepepadoTKOMN
BEIIIECTB;

e yIIyOJE€HUE TMPENCTABICHUNM O HAy4YHBIX METOJaX IO3HAHUSA, HEOOXOIMMBIX s
OpUOOPETEHUs] YMEHH OpPUEHTUPOBATHCS B MHPE BEIIECTB U OOBSICHEHUS
XUMHYECKUX SIBIICHUM, UMEIOIIHNX MECTO B MIPUPOJIE, B IPAKTUUECKOMN AEATEIbHOCTU U
MMOBCETHEBHOM KU3HU.

B mnnaHe peanuzanuu MEPBOOYEPEAHBIX BOCIUTATEIbHBIX M Pa3BUBAIOIIUX (DYHKIIMIA
L[EJIOCTHOM CUCTEMBI CPEAHEro O0IIero o0pa3oBaHus MPU U3YyYEHUU MIPEIMETa « XUMUSD» Ha
yriyOn€HHOM YpOBHE 0COOYIO aKTyaIbHOCTh MPUOOPETAIOT TaKKE IENIM U 33]1a4H, KaK:

e BOCIMHUTAaHHE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHM TPHUPOJIbI, YBAKEHUS K
MPOIECCY TBOpPUECTBA B OOJACTU TEOPETHUUECKUX M MPUKIATHBIX HCCICTOBAHUMA B
XUMUU, GOPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU;

e pa3BUTHE MOTHBAIUU K OOYUYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEN K CaMOKOHTPOJIO M
CaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 00IIIEYEIOBEUECKIX 1IEHHOCTEMH;

e pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, MHTEIUICKTyAIbHBIX M  TBOPUYECKUX
CIocoOHOCTEM oOydaromuxcs, GOpMUPOBaHUE Y HUX CO3HATEIBHOTO OTHOIICHHS K
caMOOOpa30BaHUIO ¥ HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEITHOW
MpoQeCCUOHATIEHON U OOIIECTBEHHOM NESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO M TOTPEOHOCTHU B 3JJ0POBOM 00pa3e KU3HU;

e (¢dopMupoBaHHE YMEHHN W HABBIKOB Pa3yMHOI0 MPHUPOJOMNOJIb30BAHUS, Pa3BUTHE
OKOJIOTMYECKON  KYJIBTYpPhl, TNPUOOPETEHHE  OMNbITa  OOIIECTBEHHO-TIOJIE3HOM
3KOJIOTUYECKOU JEATEITbHOCTH.



OO0miee 4KMCIIO 4acoB, MPEAYCMOTPEHHBIX ISl M3YYCHUS XUMUU Ha YriayOJEHHOM ypOBHE
cpennero ooOmiero oopasoBanusi, coctarisier 204 yacos: B 10 xmacce — 102 gaca (3 4daca B
Henento), B 11 kimacce — 102 gaca (3 yaca B HEZIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DJEeKTPOHHOE CTPOCHHWE aToMa YriepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUNBl NEpEeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3M.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCINMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJIENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, Sp°-
ruOpuau3alusi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, Sp’-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIECHHS B (-TIOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanmvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJieKylbl OeH3oya. du3nyeckue CBOICTBA aApEHOB. XHMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKTY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kauecTBeHHOE OOHapyX)eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha oprau3M uenoBeka. CrnocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEIICHUs, B3AUMOJICICTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0sI osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkIaTypa. dusndeckue cBOMCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHATHE O NPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJIbMUTUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO11as xapakTepucTHka yrieBooB. Knaccudukanus yriaeBonoB (MOHO-, IH-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IITHOKO3bI: PEAKIIMN C YHACTUEM CIUPTOBBIX U AJIbAETUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHAash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJyYeHHe >PHUpPOB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHJIOBOIO CIIMPTA B AJIBJIETUJ HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakuus raunEpuHa €
ruapokcusiom Meau(ll), xumuyeckne cBOWCTBA pPAacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bl ¢ runpokcugom meau(ll), BlaumopeiicTBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaluye OpraHnvecKue coeJUHEeHUsI.

AMHHBI — OpraHMYecKue MPOU3BOJAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH Ol
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XWMHYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM@OTEpHBIX  OpPraHUYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OenakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHE OHKCICPUMEHTAIbHBIX 3aJad IO TeMaM
«A3zoTconepxalme OpraHUYEeCKue COECTMHEHUSD) U «Pacno3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJ1eKyJISIpHBIE COeIMHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALMN, CPENHA MOJIEKYJIIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
NoJIMATUIICHTEpePTaar). Y THiInU3aus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OpPraHWYECKOro COEIMHEHUS 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMNpPENEICHUE AO0JU BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUWA, TaK W TOHSITUH, NPHUHATHIX B OTAEJIBHBIX MpPEIMeETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPO(PHBIA THUIl TUTAHUSA, OpOXKEHUE,



dorocuHTe3, IbIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (s-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa CcBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpe COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJIApPHOTO UM HEMOJEKYJIAPHOTO  CTPOEHHUs.  THMBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanusa. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKOH W OpraHUYeCKOM
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['omoreHHbIE U reTeporeHHbie peakiuu. Katanus u kaTaan3aTopsl.

O6paTuMble 1 HeoOpaTUMBbIE peaklMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U X IMPEBpaIlCHUIM:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEaKIUU U TOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHUSI HEMETAIOB (Ha MpUMEpPE KUCIOpOAa, CEPhI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. [ amoreHoBoAOpoObl. BaxkHeue KUCIOPOACOACpIKAIIIE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ouznyeckrue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHUE KHCIOpOAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xumudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepbui(1V), oxcun
ceprl(VI). CepHucrass u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTH CBOICTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMenenue a3ora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHWE B Npupoje. AJUIOTPOINHBIE  MOJIU(UKAIIH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yronbHas kucimota u e€
COJM. AKTHBUPOBaHHBIA yroisb, aacopOuus. dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHue kpeMHus U ero coeaAnHeHuil. CTeKI10, €ero NoJy4eHne, BUbI CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHud  MetauioB.  OOIue  crnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX dieMeHToB. Hartpuii u kanuii: mnomydeHue, ¢QuU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapakrepuctuka metaioB [IA-rpynmer Ilepuomudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMUYECKHE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB M HX COCIUHEHUMU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U guxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxmneiimme coeaunenuss wMapranua(ll), wmapranmna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

@u3n4ecKne U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHnii. OKCuapl,
ruapokcuisl U conu xeneza(ll) u xenesa(Ill). [Toayuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATUOH BOJOPOJIa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX MOATPYII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHLHUITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. I[pomblieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 0O6ecrieyeHuH SHEPreTHIeCKoi 0€30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xumus. [IpaBuia
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaibHbIe y100pEHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PAcCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJMA W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce ocylIecTBIETCS YEpE3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKkalius, nepuoguIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYNE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUTh 11U U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUM;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpeCa M I03HABAaTEJIbHBIX MOTHUBOB B IMOJYYEHUU M TMOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUS, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJCHUE M IIOCTYIIKM CBOMX TOBAPHILEH C
NO3ULIMK HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUA
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMATBHOM Cpeabl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEIOTBPAILIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUM MEAUIIMHBI, 00€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIET0 MUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaromIMXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroINXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE pe3yiabTaThl OTPAXKAlOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TMOHSATUNA U YCTaHABIWBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpH PElIeHWH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS ISl BBIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OPMYIHpPOBAHHBIE BOIPOCHl B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOII0aTh 332 XOIAOM
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JIUTepaTypa XHMMHUYECKOIO COJIEpP)KaHHUs, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBATH 3alPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxembl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA Hp@I[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3alu yueOHOTrO MpOoeKTa, U (OPMYIHPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIIATh CBOK ITO3HABATEJIBHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN C€rMoco0 HMX penieHuss ¢ Y4YETOM NOJIyYEHHs] HOBBIX 3HAHHM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHHUs BKIIOYAIOT cHeU(UIecKue
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTyalUsIX, CBA3aHHBIX C XUMHUEH. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MECT€ W 3HAYCHHH OPTaHUYECKOM
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JJaHUM HOBBIX MATEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, s-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reomeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA psiJi, TOMOJIOTH, YTIEBOIOPOJIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHUMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XMUMHUYECKUX SIBJICHUM; MPEACTaBICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTsl I u Il poga);
(aKTOJOTMYECKHUE CBEACHMS O CBOMCTBaX, COCTaBe, MOJIYYEHUU U 0O€30MaCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, MCMOJb30BATh COOTBETCTBYIOUIUE TMOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HoMeHknatype (IUPAC) u npuBOIUTH TPUBHAIbHBIE HAa3BaHUS IJIsI OTICIbHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAs CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUSA NPUMEHATH IOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTaBUTENICH pPa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKAJUEHOB,
QJIKUHOB, AaPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJECTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKJAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSAMHEHUH OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yyroiab), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS PUMEHSTh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Yy4YECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOUN CTOPOHBI: PACUETHhl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C MO3MUIHUHA  DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICACTBUSL  OBITOBOM H
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIC 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENBHO IUIAHUPOBATH U MPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHYECKH 11€1eCO00Pa3HOT0 TOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-HAy4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KUIIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B OOECIEUEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YelOBEeKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI09YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKOUN PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINHA, XUMUYECKOE PaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABJICHUS O MEXaHU3Max XHUMHYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJI30BaHUN BXKHEUIIMX HEOPTaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OTMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEIEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTh CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEILIECTBA I10 UX COCTABY, XUMUYECKHE PEAKIIUU 110 PA3JIMYHBIM IMPU3HAKaM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKHUX PEAKIINI;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNn», «OCHOBHOE M BO30YXIEHHOE IHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIU3a;  peaKkUuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOAEHUE, HU3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTU YEJI0BEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH pPACUEThl: C HCIOJIb30BAHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HA4YEeHUS BOJOPOJHOrO IMOKa3aTessli pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OnpeneIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WIIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKACHUE KaUeCTBEHHOIO COCTaBa HEOPIaHMYECKUX BEIIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMH H JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJIol M 1abopaTopHBIM O00OpyJOBaHUEM, OOpaIeHHs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeapl W JOCTHKEHUA €€ YCTOMYMBOTO Pa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UCTOUYHUKAX (Hay4YHas U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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KapOoHusbpHBIE COSTUHEHUS: allbJICTU/IBI U

http://school-

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 )
collektion.edu/ru
a¢upsl. XKupbl
3.3 VriaeBonsl 9 htt ://S.ChOOI-
collektion.edu/ru
Wroro no pazueny 41
Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHus
4.1 AMHHBI. AMUHOKHCIIOTHI. benku 12 chem.msu.su
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
51 B 5 http://chemistry-
: BICOKOMOJICKYJISIPHBIE COCITMHCHHUS chemists.com/Libraries
Htoro mo pazneny 6
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ileproamueckasi cucTeMa XMMUYECKHX 9 chemistry.narod.ru
anemenToB . 1. Menaeneera
Ctpoenue BemiecTsa. MHOrooopasue .
1.2 P P 11 1 schoolchemistry.by.ru
BEILIECTB
1.3 XUMHUECKUE PEAKIIHH 19 1 3 classchem.narod.ru
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeramnsl 31 1 3 webelements.narod.ru
2.2 Meraibl 23 2 webelements.narod.ru
Hroro no pazgeny 54
Paszngen 3. Xumus u :Ku3HL
MeTtonapl MO3HAHUS B XUMUH. XUMHA U
3.1 9 chem.msu.su
KM3HB
Hroro no pazgeny 9
Pasznea 4. HazBanue
Hroro 0
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

Jara nzydyenus

[Ipenmer u 3HaYeHUE OPraHUYECKON XUMUH, IIPEJICTABICHUE O
MHOI000pa3u OPraHu4eCKUX COETMHEHUI

DJEeKTPOHHOE CTPOEHHE aToMa yriepoja (OCHOBHOE U
BO30YXIEHHOE COCTOsIHMSI). BajleHTHbIE BO3MOYKHOCTH aTomMa
yriaepona

XUMHYECKas CBSA3b B OPraHUYECKUX COCIIMHEHUSX.
Mexanu3Mbl 00pa30BaHUs KOBAJEHTHON CBS3U, CIIOCOObI
paspsbiBa CBsA3EH

Teopust cTpoeHUs OpraHuyeCcKuX coeuHeHnd A. M.
byrneposa

Buasl nzomepun: cTpykTypHas, IpOCTPAHCTBEHHAS.
DneKTpoHHBIE YPPEKTH B MOJIEKYJIaX OPTaHUYECKUX
COeTMHEHNN

[TpencraBienue o kaaccu(UKALUU U CUCTEMATHUECKast
HoMeHkiarypa (IUPAC) oprannyeckux BeliecTs

Knaccudukanus peakiuii B OpraHu4eCKON XUMHUH

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IC 3HAHUH 110 TEME

AJKaHBI: TOMOJIOTHUECKHH psiji, o0mas Gopmyna,
HOMEHKJIaTypa U U30MepHsl, DIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYT

10

dusnyeckre U1 XUMUYECKHE CBOMCTBA AJIKAHOB

11

Haxoxnenue ankanoB B npupoe. CriocoObl MOTy4eHUs U
IIPUMEHEHHUE aJIKAaHOB




Huknoankansl: o0mas Gopmyiia, HOMEHKIIATypa U U30MEpHs,

12 OCOOEHHOCTH CTPOSHHUS U XUMUYECKUX CBOHCTB, CIIOCOOBI 1
MOJIyYeHUs U IPUMEHEHHE
Pemenne pac4€THBIX 3a/1a4 HA OIIPEAEICHUE MOJIEKYJIAPHON

13 (opMyIIBI OPraHMYECKOTO BEIIECTBA 10 MACCOBBIM JIOJISIM 1
aTOMOB 3JIEMEHTOB, BXO/ALINX B ero coctaB. Cucremaru3anus
1 00001I[eHNE 3HAHUI IO TEME
AJKEHBI: TOMOJIOTHYECKHI psifl, 001mas ¢popmyia,

14 HOMEHKJIATypa, JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE 1
MoJieky. CTpyKTypHasi ¥ HUC-TPAHC-U30MEPHS AIKCHOB

15 Ouznyeckue 1 XUMUYECKHE CBOMCTBA alkeHoB. [IpaBuio 1
MapkoBHHUKOBA

16 CriocoOb! nostyyeHust 1 NpUMEHEHNE aJIKEHOB 1

17 [IpakTuueckas pabora Ne 1 o teme "llomyuenue stuneHa u 1
W3y4YeHUe ero CBOUCTB"

18 Pemenne pacuéTHbIX 3324 Ha ONpeAeTIeHINEe MOIEKYIIpPHON 1
(bopMyITbI OPraHUYECKOTO BEIIECTBA

19 ATKaaueHbl: CONPsHKEHHBIE, H30JIMPOBAHHEIE, 1
KyMyJupoBaHHble. OCOOEHHOCTH 3JI€KTPOHHOTO CTPOEHUS

20 XHUMHYECKUE CBOMCTBA COMPSKEHHBIX JTMCHOB

21 CriocoObI MoTy4eHUs U IPUMEHEHNE alIKaIueHOB
AJIKWHBI: TOMOJIOTUYECKHH psl, oOmas hopmyra,

22 HOMEHKJIaTypa, AIEKTPOHHOE U IMTPOCTPAHCTBEHHOE CTPOCHUE 1
MOJIEKYJI, (PU3HUECKHE CBOCTBA

23 XUMHYECKUE CBOMCTBA aJIKMHOB 1

24 KauecTBeHHbBIC peakiini Ha TPOMHYIO CBSI3b 1

25 Crioco6bI nostyueHus ¥ IPUMEHEHNE alTKUHOB 1

26 Pemenue 3amau: pacuéTbl MO ypaBHEHUIO XUMUYECKON 1




peakiuu

27 Cucremarusanusa 1 0000IeHNEe 3HAHUN 110 TEME
ApeHBI: TOMOJIOTHYECKUH psill, o0mias popmyna,

28 HOMEHKJIaTypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKYJ OeH30J1a U TOIyoJIa, UX (pru3rueckue CBOCTBa

29 XVMHYECKUE CBOWCTBA aPEHOB: PEAKIIMY 3aMEILEHUs

30 XUMUYECKUE CBOWCTBA aPEHOB: PEAKIUH MPUCOETUHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3011a

31 Oco0eHHOCTH XUMUYECKHX CBOMCTB CTUPOJIA

39 Pemenne pacuéTHbIX 3324 Ha ONpeAeTIeHIE MOIEKYIIPHON
(GOpMyJITbI OPraHUIECKOTO BEIIECTBA

33 CniocoOblI Moty4eHus U IpUMEHEHHE apeHOB

34 ['eHeTnueckas CBA3b MEKIY PA3TMUHBIMA KJIACCAMH
YIII€BOIOPOOB

35 Pacué€tel o ypaBHEHUSAM XUMUYECKUX PEAKLIAN.
CucremaTtu3anys U 0000IIeHHE 3HAHUN TI0 TeMe

36 [Tpupoausiii ra3. [lonyTHble He(TAHBIE ra3bl

37 KameHHbI# yroib ¥ NpoIyKThl €ro nepepadboTKu

38 Hedtb 1 ciocobs! e€ nepepadbotku. [Ipumenenne npoaykToB
nepepaboTKu HePTH

39 ['eHeTHYeCKas CBSA3b MEXTY Pa3INIHBIMHU KJIaCCAMH
YIJI€BOIOPOIOB

40 lanmoreHompon3BOAHbBIE YTIIEBOAOPOIOB: YIEKTPOHHOE
CTPOCHUE; PEaKIINK 3aMEIICHHS rajoreHa

41 JlelicTBue menouei Ha TaJIOreHIPOU3BOAHBIE.
B3aumoselicTBue nuraioreHaaKaHOB ¢ MAarHUEM U IIUHKOM

42 CuctemaTtuzanus 1 0000IIeHUE 3HAHHH 110 pa3eny




"Vrnesonopoast"”

43 KoHnTtpoinbnas padota mo teme "YriaeBoaopo b
[IpenenbHBIC 0THOATOMHBIC CITUPTHI: TOMOJIOTUYCCKUH PsI,

44 obmas popmyia, CTpOCHHE MOJIEKYII, H30MEpHs,
HOMEHKJIaTypa, Kinaccuduxamnus, pusndeckre CBONCTBA

45 XVMHUYECKUE CBOWCTBA IPEICITBHBIX OJHOATOMHBIX CITUPTOB

46 CniocoOblI MoTy4eHus U IPUMEHEHHE OJTHOATOMHBIX CIIUPTOB

47 [IpocThie 3¢upsl: HOMEHKIIATYpa U H30MEPHs, 0COOCHHOCTH
(GUBHYECKUX U XUMHUYECKUX CBOWCTB

48 MHoOroaToMHbI€ CIIUPTHI: ITUICHTIUKONb U TIUIEPUH, UX
du3HYECKre M XUMUIECKIE CBOHCTBA

49 CniocoOblI MoTy4eHus U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB

50 DeHO: CTPOCHHUE MOJICKYITBI, PU3NIECKUE CBOMCTBA.
ToxcuyHOCTH (peHoIIa

51 XuMuyeckue cBoiicTBa (heHona

52 Cnioco0sI noy4yeHus U mpuMeHeHne heHomna

53 [TpakTrdeckas pabota Ne 2. Perienne skcriepuMeHTaIbHBIX
3aza4 no teme "CrupTsl ¥ GpeHonsr"

54 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN TI0 TeMe
AnbIeruipl ¥ KETOHBI: SJIEKTPOHHOE CTPOSHUE KapOOHMIIbHON

55 TPYNIIbL; TOMOJIOTUYECKUE PsJIbl, 001as popmyiia, H30Mepus U
HOMEHKJIaTypa

56 AnbAeruapl U KeTOHBI: (U3NYECKUE CBOWCTBA; PEAKITII
MIPUCOCTMHCHHUS

57 Peakiuu okuciIeHHs U KaYECTBEHHBIE PEAKIINH albJACTHAOB U
KETOHOB

58 CriocoObI TTOTyYeHUS aTbJACTHIOB U KETOHOB




OaHOOCHOBHEIE MpeAebHBIC KAPOOHOBBIC KHCIIOTHI,

>9 OCOOCHHOCTH CTPOCHHUS UX MOJIEKYJI

60 W3omepust 1 HOMEHKIIATypa KapOOHOBBIX KHCIIOT, UX
¢u3nveckne CBONCTBA

61 XUMUYECKUE CBOWCTBA MPEIEIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62 Oco0eHHOCTH CBOMCTB MypaBbUHOM KHCIOTEL. MHOTOOOpa3ue
KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOICTB: HEMPEAEIbHBIX U apOMaTUYECKUX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BICIIMX KapOOHOBBIX KHCIOT

64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT

65 CrniocoObl nosydeHus U NpUMeHeHne KapOOHOBBIX KHCIIOT

66 CrnoxHble 3(hUpbl: TOMOJIOTHYECKUH psiJl, 001as Gpopmyia,
MU30MepHs 1 HOMEHKJIaTypa

67 duznyecKkue 1 XUMUIECKHE CBOHCTBA YPHUPOB
Pemenne pac4€THBIX 3a1a4: 0 YPABHEHUIO XUMUYECKON

68 peaKIyu, Ha OTPeIeTICHNE MOJICKYIISIPHON (OPMYITBI
OpPraHUYeCKOTO BEIECTBA

69 [IpaxTuueckas pabora Ne 3. PemeHune skcrepuMeHTaIbHbBIX
3agau no Teme "Kap6onoBblie kuciaoTsl. CinoxHble 3Gupb!"

70 XKupsr: crpoenue, puU3nUecKue 1 XUMUYECKHE CBOMCTBA
(ruaponus)

71 Oco0EHHOCTH CBOMCTB KUPOB, COJIEPIKAIINX OCTATKH
HETIpe/IebHBIX KUPHBIX KUCIOT. JKUpHI B IpupoIe
MBplI1a KaK cOJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEEe

72 nericrBue. [IoHATHE O CUHTETUUECKUX MOIOIIMX CPEACTBAX

(CMC)




I'enernueckas cBI3b YIJIICBOAOPOAOB U KUCIOPOACOACPIKAIINX

3 OpPraHUYECKUX BEIIECTB

74 Pacuérel o ypaBHEHUSAM XUMUYECKUX PEAKLIUN

75 CucreMmarusanusa 1 0000IeHNEe 3HAHUN 110 TEME

76 OO01mas XxapakTepUCTHKA YTIIEBOAOB U KIACCH(PUKAIUS
YIJIEBOJOB (MOHO-, JIM- ¥ TIOJIUCAXaPH/Ibl)

77 Monocaxapubl: (pu3nuecKrue CBOMCTBA U HAXOXKIECHUE B
npupojie

78 [IpumeneHue TII0KO3bI, €€ 3HAYCHHUE B )KU3HECSTEIIbHOCTH
opranu3ma

79 Jucaxapunpl: caxapo3a, MaJIbTO3a U JakTo3a. Haxoxaenue B
NpUPOJIC U TPUMEHEHHUE TUCaXapuioB

80 [Tonucaxapuapl: cTpoeHHE MaKpOMOJIEKYJ, pusnueckue u
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

81 [TonsiTHE 006 NCKYCCTBEHHBIX BOJIOKHAX

82 Penienne pacueTHbIX 3aJa4 Ha ONpEIEICHUE I0JIU BBIX0a
MPOIYKTA PEAKIIMH OT TEOPETUIECKHA BO3MOKHOTO

83 CucremaTtu3zaiys u 0000IIeHHE 3HAHUI TI0 pa3aeny

84 KonTpoasHas pabora no teme "Kucnopoconepxaiue
OpPraHUYEeCKHE COCTUHEHUS "

85 AMUHBL: KIaccu(pUKaAIM, CTPOCHNUE MOJIEKYI, 00I11ast
dopmyna, u3oMepus, HOMEHKIAaTypa U (PU3NYecKre CBOMCTBA

86 XUMHYECKHE CBOMCTBA ann(paTHIeCKUX aMUHOB

87 AHWIVH: CTPOCHUE aHWJINHA, 0COOCHHOCTH XUMHUYECKUX
CBOICTB aHWJIMHA

88 Crioco0bI nostyueHus 1 IpUMEHEHNE anupaTHIecKuX aMUHOB

89 AMHMHOKHUCIIOTHI: HOMEHKJIATypa U U30Mepusi, GU3NIECKUe




cBoiicTBa. OTAeNbHbIE IPEACTABUTEIH 0-AMUHOKHUCIIOT

XHUMHUYecKre CBOMCTBA AMHMHOKHUCIIOT, UX OHOJIOrHYECKOe

%0 3HaYeHHE aMUHOKHUCIOT. CUHTE3 U TUJIPOJIU3 MENTHIOB .

91 benku kak mpupoHbIE TIOJUMEPHI; CTPYKTYPHI OEIKOB

92 XUMHUYECKUE CBOMCTBA OEIKOB
A30TcoiepKaIIre reTePOUKINIYESCKIE COSTUHCHUS.

93 HykienHoBbIE KHCIOTHI: COCTaB, CTPOCHHUE U OMOJIOTHYecKas 1
POJIb

94 [IpakTudeckas padora Ne 4. Pemenue skcepuMeHTATbHBIX 1
3a7a4 no Teme "A3oTcoaepxKaniue OpraHu4eckrue coeAMHeHus "

95 [IpakTudeckas padora Ne 5. Pemenue skcriepuMeHTATbHBIX 1
3az1a4 1o Teme "Pacnio3HaBaHHE OPraHUYECKUX COETUHEHUI"

96 KonrtponbHas pabora no reme "A3oTcoaepxaine 1
OpraHUYecKHe coequHeHus"
OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX

97 COETMHEHUI U METOJIbl UX CHHTE3a —IIOJNMepHU3allis U 1
MTOJIUKOHICHCAIHS

98 [Mnactmacchl. YTunm3anus u nmepepadoTka IacTHKa

99 DnacToMepbl: HaTypallbHbIN CUHTETHYECKHE Kaydyku. Pe3nnHa

100 BomnokHa: HaTypaibHbBIE, HCKYCCTBEHHBIC, CHHTETUIECKHE. 1
[Tonmmmeps! cienuaabHOTO HA3HAYEHUS

101 [Ipaktudeckas padora Ne 6. Pemenune sxkcnepuMeHTaTbHBIX 1
3asa4 o Teme "Pacno3HaBanue miracTMacc ¥ BOJIOKOH"

102 O06o001IeHre U cUCTeMaTH3allus U3YYeHHOTO MaTepuraa 1o 1
TeMe "BbICOKOMONEKYIIPHBIE COETUHEHUS "
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11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka JaTa nzydyenus
Bcero

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 3JIEMEHT. 1
M3oTtonsl

2 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIa 1

3 Knaccudukanus XuMU4eCKUX 3JIeMEHTOB (s-, p-, d-, f- 1
AJIIEMEHTHI)

4 PacnipeneneHue 351eKTPOHOB 110 ATOMHBIM OpOUTATISAM 1

5 DNEKTPOHHBIE KOH(DUTYpAITUN AaTOMOB 3JICMCHTOB B OCHOBHOM 1
1 BO30YXKJIEHHOM COCTOSIHUH

6 DIeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas cucrema

7 xumuuecknx snemeHToB J[. . MeHneneeBa, cBA3b C 1
COBPEMEHHOI TeOpUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB XUMUYECKUX DJIEMEHTOB

8 1 00pa3yeMbIX UMHU MIPOCTHIX U CIOXKHBIX BEIIECTB MO TPyIamM 1
U TIeproJiaM

9 Cucremarusanysa 1 0000IeHNEe 3HAHUH 110 TEME 1
Bunbr xuMudeckoii cBs3u. MexaHu3mMbl 00pa3oBaHUs

10 KOBAJICHTHOM CBsA3U. BogopoaHas cBsizb. MeXMONEKyIsIpHbIE 1
B3aUMOJCHCTBUS
BaneHTHOCTE U BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b

11 AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX TEOMETPUYECKUM 1
CTPOCHHEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX COSTMHEHUSIX: COCTAB U 1




HOMEHKJIATypa

BCH_IGCTBa MOJICKYJISIPHOI'O U HEMOJIEKYJIAPHOI'O CTPOCHMUS.

13 THUIBI KPUCTAINIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB

14 [TonsiTue o nucnepcHbIX cuctemax. [lpeacrasnenue o
KOJUTOMJIHBIX PacTBOpax

15 HcTunHbIe pacTBOPHI: HACBHILIEHHBIE U HEHACBIILIEHHBIE,
pactBopuMOCTh. KpucTtammoruaparsl

16 CniocoObI BbIpaKeHUS! KOHIICHTPAIUU PACTBOPOB

17 Pemenue 3a1au ¢ ucnosib30BaHUEM MOHATHM "MaccoBast 10715
pacTBOpEHHOrO BellecTna", "MOJIsIpHasi KOHLIEHTparus"

18 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB

19 Cucremarusanusa 1 0000II[eHIE 3HAHUN 10 TEME
KonTponsnas pabora no temam "CtpoeHue aToma.

20 ITepuonnueckuii 3akoH u [lepuoanueckas cuctema
xuMuyeckux anemeHToB /. . Menneneesa", "CtpoeHue
BeecTBa. MHorooOpasue BerecTs"
Knaccudukanus XuMrUuecKkux peakiiuii B HeOpraHM4ecKoil u

21 OpraHMYECKON XUMHUU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB;
3aKOH COXPaHEHMsI U MPEBPALLCHHS SHEPTUU TPU XUMHUUECKHUX
peakuusax

29 TemnnoBble 3¢ dexTsl XUMUYECKUX peakiuii. Tepmoxumudeckue
ypaBHEHUS

93 Briuncnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIMM U
TEPMOXUMHYECKUM YPaBHEHUAM

24 CKOpOCTh XMMUYECKOHN peakuuu, €€ 3aBUCUMOCTb OT
pasznuuHbIX (hakTopoB. Katanus u kaTanmzatopbl

25 ['oMoreHHbIe U reTepOreHHbIE PEaKUU

26 [TpakTrueckas padota Ne 1 mo teme "BnusHre pa3imnyHbIX




(haKTOpOB HA CKOPOCTh XUMUYECKOU peaKIuu”

OO6paTtumbie U HeOOpaTUMBbIe peakuu. XUMHUECKOe

27 1
paBHOBecHE

28 [TpakTueckas padota Ne 2 o teme "BnusHue pa3inyHbIX 1
(bakTOpOB Ha MOJOKEHHE XUMHUYECKOTr0 paBHOBeCHA"

29 DnexTponauTrydeckas auccoruanus. CUIbHbBIE U c1a0ble 1
MEeKTPOoSUThI. CTENneHb JUCCOIHAIITN

30 Honnoe npoussenenue Boasl. Cpeaa BOIHBIX pAaCTBOPOB. 1
Bonoponusiit mokazarens (pH) pactBopa

31 ['unponus coneil. Peakiuu, mpoTekaromue B pacTBOpax 1
JIEKTPOIIUTOB

32 [IpakTuyeckast padora Ne 3 o Teme "XuMu4eckne peakiuuu B 1
pacTBopax 3JIeKTPOJIUTOB"

33 OKHCTUTENbHO-BOCCTAHOBUTENBHBIEC peakiui. Baxkueiime 1
OKHCTTUTEHN U BOCCTAHOBUTEIN

34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca 1

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1

36 Pemienue 3a1au pa3auyHbIX TUIOB 1

37 Pemenne 3a1a4 pa3au4HbIX TUIIOB 1

38 CucremaTtu3zaiiys u 0000IIeHre 3HAHU TT0 TeMe " XUMHUYECKre 1
peakuun"

39 KontponpHas padora o reme "XuMHUeCKue peakimum” 1
[Tonmoxenune HemerasuioB B [leproanueckont cucreme

40 xuMudecknux daeMeHToB JI. M. MenneneeBa u 0COOCHHOCTH 1
CTpOeHUs X aTOMOB. DU3NUECKHE CBOICTBA HEMETAIIIIOB

41 AmioTponus HEMETaUIOB (Ha IPUMEPE KUCIOPOJIa, CEPHI, 1

docdopa u yriaepona)




Bonopon: nonmyuenue, puzndeckue u XUMHUYECKHUE CBOMCTBA.

42
IM'aapuast

43 ["anorensl: HaXOX/IEHUE B IPUPOJIE, CIOCOOBI MOTYUEHUS,
¢du3nveckre 1 XUMUYECKHE CBOWCTBA

44 I"anorenoBoiopoibl. BaxkHelne Kucaiopoacoaepxaiime
COEJIMHEHUS TaJIOTEHOB

45 JlaGopaTopHbie U TPOMBIIICHHBIE CIIOCOOBI MOTyYEHUS
rajyioreHoB. [I[ppuMeHeHue rajJoreHoB U X COeUHEHUN

46 [IpaxTuyeckast pabora Ne 4. PemeHue sKcriepuMeHTaIbHBIX
3azad rno teme "l'anorens”
Kucnopon: nabopatopHblie ¥ MPOMBIIIJICHHBIE CIIOCOOBI

47 MoJyueHus1, PU3NYECKUe U XUMUIecKre cBoicTBa. O30H.
[TpuMmeHeHue KUCIopoia U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1ay pa3nuyHbIX TUIIOB

50 Cepa: HaXOXXJ€HHE B IPUPOJIE, CIIOCOOBI MOTyUEHUS,
du3nyeckrue 1 XMMUYECKHE CBOMCTBA

51 CepoBoaopon, cyabpuast

59 Kucnopoaconepxaimue coenunenust cepbl. OcoOeHHOCTH
CBOMCTB CEPHON KHCIIOTHI

53 [TpakTrueckas padota Ne 5. Perienue skcriepuMeHTaIbHBIX
3azna4 no teme "Cepa u €€ coequHeHus "

54 A30T: HaX0X/IeHHE B IPUPO/IE, CIIOCOOBI MOTYUESHHUS,
bu3HYecKre U XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUIBI

55 Kucnopoacoaepsxamue coeaunenus azora. OcoOeHHOCTH
CBOWCTB a30THOM KHUCIJIOTHI

56 [Ipumenenue a3ota U ero coeAMHEHUN. A30THBIE YI0OpEHUS




docdop: HAXOKAESHUE B IPUPOJIE, CIOCOOBI MOTYyUCHHUS,

57 .
buznveckue u XumMuieckue cBoiictra. @ochuap u hochun

58 Oxkcunst pocdopa, pochopconepxkamme kucnorel. Conu
dbocdopHOIi KHCTOTHI

59 [Tpumenenue dochopa u ero coenunennii. DochopHbie
yao0peHust

60 [IpaxTuyeckast pabora Ne 6. PemeHue skcriepuMeHTaIbHBIX
3a1a4 1o Teme "A3ot u pochop u ux coenuHEHU"
Yraepon: HaXxOKJIeHHE B IPUPOJIE, ATUIOTPOITHBIC

61 Mo uUKaK; GU3NIECKHe U XUMHUYECKIE CBOMCTBA,
pUMEHEHHE

62 O"KCI/II[ yraepona(ll), okcun yrnepona(IV), yronpHas kuciaora u
e€ conu

63 Pemenue 3a1a4 pa3nuyHBIX THIIOB

64 KpeMuuii: Haxox/1eHue B Ipupoje, Croco0bl MOIyyeHus,
du3nUecKre U XUMHYECKHE CBOWCTBA

65 Oxcun kpemuus(IV), kpeMHUEBast KUCIO0TA, CUIUKATHI

66 [Tpumenenne kpeMHuUs U ero coeauHeHuil. CTeko, ero
NOJTy9YEeHHUE, BUJIBI CTEKIIA

67 Pemienue 3a1au pa3auyHbIX TUIOB

68 Cucremaruzanuusa 1 00001enre 35anuii no reme "Hemerauisr"

69 KonTtponbHas padora o Teme "Hemerasmisr"

20 AHanm3 pe3ynbTaToOB KOHTPOJIBHON pabOThI, KOPPEKIIUS
OLINOO0K
[Tonoxxenue metaioB B [lepuoandeckoi cucreme

71 XUMHUYECKHX AJIeMeHTOB. OCOOEHHOCTH CTPOEHUS

OJICKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB




Ob6mme ¢usznyeckue cBoiicTBa MetamioB. [Ipumenenne

72 METAJUIOB B OBITY U TEXHUKE

73 CmuiaBsl MetasuioB. Kopposust Mmeramios

74 Pemenue 3aay pa3nuM4HbIX TUIIOB

75 DIEKTPOXUMHUECKUH psiji HApsDKeHUH MetauioB. Oomue
CIIOCOOBI TIOJTYyYEHHUS] METAJUIOB
OO011ast xapakTepucTHKa MeTaJl10B [A-rpymiisl

76 ITeproanueckoi cCUCTEMbl XUMUYECKUX 3J1eMEHTOB. Hatpuii u
KaJIMii: OJTy4eHre, PU3NUeCcKue U XMMUIECKHEe CBOWCTBA,
IPUMEHEHNE IPOCTHIX BEIIECTB U UX COETUHEHUM
OO6was xapakrepuctiuka Metasos [IA-rpymnmnsl

77 [Teproanueckoi CUCTEMbl XUMUYECKUX IEMEHTOB. Marnuii u
KaJbLMI: TIOTy4YeHue, Gu3nyeckue u XuMUUECKnue CBOMCTBA,
PUMEHEHNE IPOCTHIX BEIIECTB U UX COETMHEHUI

78 JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs

79 ATIOMUHUI: IOTyYyeHHue, PU3NUECKre U XUMHUECKHE
CBOMCTBA, IPUMEHEHHE

80 AmdoTepHbIe CBOMCTBA OKCHIA U THIPOKCH/IA ATFOMUHMUS,
TUAPOKCOKOMILIEKCHI aJIFOMUHUS, X IPUMEHEHUE

81 Pemenne 3a1a4d pa3nu4HbIX TUIOB

82 [IpaxTuueckas pabora Ne 7. PemeHue skcrepuMeHTaIbHbBIX
3a/1a4 o TeMme "MeTauisl TJIaBHbIX noarpymnm"”

83 OO11ast xapakTepUCTHKa MEeTAJIIOB MoOouHbIX noarpym (b-
rpynn) [leproaudeckoii CUCTEMbI XUMUYECKUX 3JIEMEHTOB

84 DuU3nYecKnue 1 XUMUYECKHE CBOMCTBA XpOMa U €ro
COCIMHEHUH, UX IPUMEHCHHE

85 Baxueiiune coequnenus Maprasana. [lepmanranar kanus, ero

OKHCJIUTEILHBIC CBOMCTBA




Ddu3znyecKkrue U XUMUUECKHE CBOMCTBA JKeje3a U e€ro

86 coenuHeHui. [lomyuyeHne u npuMeHeHHe CIIJIaBOB JKeje3a

87 duznyeckre 1 XMMHUUECKHE CBOMCTBA MEJIM U €€ COeTUHCHHIA,
WX MPUMEHEHHE

88 ®du3nuecKue 1 XUMHUYECKUE CBOMCTBA IMHKA U €r0
COEIMHEHUH, UX TPUMEHEHUE. | NIPOKCOKOMIUIEKCHI LIMHKA

89 [IpaxTuyeckast pabora Ne 8. PemeHue skcriepuMeHTaIbHBIX
3a/1a4 1o Teme "MeTtasuibl TOOOYHBIX HOArpymI”

90 Pemenue 3a1a4 pa3nuyHBIX THIIOB

01 O06o011eHre U cucTeMaTu3alus U3Y4YeHHOTO MaTepurasa 1o
teme "Metaibl"

92 KonTtponpHas padora no teme "MeTtasbr"

03 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI, KOPPEKIIUS
OIIMO0K
Ponb xumun B o6ecrieueHun yCTOWYUBOTO Pa3BUTHS

94 yenoBeuecTBa. [[oHATHE O HAYUHBIX METOJAX MCCIIEIOBAHUS
BEILIECTB
Hayunbie npuHIUIIBI OpraHU3aIMH XUMUYECKOTO

95 pou3BOACTBA. [IpOMBIIIIIEHHBIE CTTOCOOBI MOTYYEHUS
BaXKHEHIIINX BEIIECTB

96 XUMHUECKOE 3arpsA3HEHUE OKPY KAIOIIEH CPebl U €ro
MTOCJICICTBHS

97 XuMHS ¥ 310pOBbE YeNoBeKa. JIekapcTBEHHbIE CPECTBA

98 Xnumug vy, Posab XMy B 00ecIieueHny TAIIEBOMN
0e30MacHOCTH

99 Kocmernyeckue u napdromepHsie cpeictsa. bortoBas xumus

100 XuMUs B CTPOUTENBCTBE. BaxkHeIne CTpOUTeIbHbIE U

KOHCTPYKIIMOHHBIE MaT€pUAIIbI




XuMHus B CeNbCKOM X03siicTBe. OpraHnyecKkue 1 MUHEPaJIbHbIE

101 1
yao0peHust
102 Cucremaruzanusa 1 0000IIeHIE 3HAHUHN 110 TEME 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumus, 11 xmace/ I'abpuensa O.C., Octpoymos WU.T"., Cnankos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienne

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA
http://himiya-video.com/

https://interneturok.ru/chemistry/

CD-ROM: 6ubnmnoTteka 3IeKTPOHHBIX HAMIAIHBIX Tocoomii. Xumus (Ha 10
JIMCKax),

CD-ROM : BupTyanpHas xumMudeckas JadbopaTopus

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://school-collection.edu.ru

https://sdamgia.ru/

https://neznaika.pro

https://soc-ege.sdamgia.ru






