MHUHUCTEPCTBO INPOCBEIEHUSA POCCHUICKOM ®EJEPALIINA
MuHHCTEPCTBO 00pa30BaHUs H MOJIO/I€sKHOH MOJHTHKH
CBepaJi0BCKOii 00/1aCTH
VIIPABJEHUE OBPA30BAHMSI AJIMUHUCTPAIIUH APTUHCKOI'O
TOPOJCKOI'O OKPYT'A
MAOY "Manuamckas COLI"

PACCMOTPEHO COT'JJACOBAHO YTBEPXAEHO

PykoBpiuTeINb [1IMO 3amecTuTes b MPEKTOPa 1O YBP
L Tpudonosa O.B. [ Y, ~_ Jlpyrosa C.A.

—_—

I[Tporokon Nel ot 28.08.2024r

x ;',/

PABOYAS IPOTPAMMA
(ID 747086)

yueOHoro npeaMera «XumMus. Yriy0JeHHbIH YPOBEHb»

s obyuaromuxcs 10 —11 kmaccos

Manuax 2024



HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa o XMMHU Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
benepanbHOR oOpa3oBaTeIbHOM IPOrpaMMBbl CpEIIHETO o01ero
obpazoBanusi(DOIl COO), npencrabiennbix B denepanbHOM TOCyAapCTBEHHOM
obpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoaaBaHus
yuebHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoit
Qdenepanvy, peaqu3yIONIUX OCHOBHbIE 00pa3oBaTelIbHbIE MPOTPAMMBI, H
OCHOBHBIX TMoyiokeHuM «Crtpareruu pa3BuTHs BocnuTanus B Poccuiickoit
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHSI Ha YpPOBHE YIUIYOJIEHHOTO HM3YyYEHHsI 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HayyHOTO oOpa3zoBanus ydamuxcs 10-11 xmaccos.
WN3yuenne mnpemmera, peanuzyemMoe B YCIOBUSX U (epeHInpOBaHHOTO,
NpoQUIbHOrO 00y4YeHHUs, NpPHU3BaHO oOecreyuTh o01Ee00pa30BaTENbHYI0 U
OOIIEKYJIbTYPHYIO TOJATOTOBKY BBIMMYCKHUKOB IIKOJIbI, HEOOXOAUMYIO  JJIst
ajanTaiyy UuX K ObICTPO MEHSIOIIMMCS YCIOBHSM KHU3HHU B COIIMYME, a TAKXKe JJIs
POJOJDKEHUsT O0y4YeHUsI B OpraHu3alusX MpodecCHOoHANbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISICTCS] OJTHOM M3 MPUOPUTETHBIX AUCIUIIIUH.

B mporpamme mno XWMUU Ha3HAuYCHHE TMpeaMeTa «XUMUS» TOJydaeT
MOAPOOHYIO  MHTEPHPETALHMI0 B  COOTBETCTBUM C  OCHOBOIIOJAraroIuMH
nonoxenusiMu OGI'OC COO o B3anMOOOYCIOBJICHHOCTH IIE€JIeH, COAep:KaHMUS,
pe3ynbTaToB OOyYeHHS U TpPeOOBAHMM K YPOBHIO MMOATOTOBKU BBITYCKHHKOB.
CBUIETENBECTBOM TOMY SIBJSIFOTCS CJHEAYIONIME BBINOJHIEMbIE HPOrpaMMON IO
XUMUU QYHKIIHH:

e HH(QOPMALMOHHO-METOAUYECKAs, peaNu3alusi KOTOpol oOecreunBaeT
MOJIyYCHUE TPEACTABJICHUS] O IENSIX, COJCPKaHUM, OOIIeH CTpareruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHUSI 00YUAIONIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoOTro B paMKax KOHKPETHOTO MpOduUIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas MpeaycMaTpUBaET
ONpeJeNieHre: TNPUHIIMIIOB CTPYKTYPUPOBAHUA M TOCIEA0BATEIbHOCTH
W3y4eHUs] y4eOHOTO MaTepuaia, KOJWYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTEPHUCTHK; TMOAXOJ0B K (POPMUPOBAHUIO COJEPKATEIHHOW OCHOBBI
KOHTPOJII W OILIGHKHM O0Opa3oBaTENbHBIX JOCTHKEHUN OO0YyJaromuxcsi B
paMKax HTOrOBOM arrectal B (opMe €IUHOr0 TOCYyAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asisg yriayOaEéHHOTO U3yUYEeHHs] XUMUU:



e YCTAaHaBIMBAET WMHBAPHAHTHOE MNPEIMETHOE COAEp)KaHHEe, 00sg3aTeNbHOE
JUIsT W3Y4eHUsT B paMKaX OTHENbHBIX Mpoduieil, mpeaycMaTpuBaer
pacmpesesieHie W CTPYKTYPUPOBAaHHME €ro Mo KiaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT MPHUMEPHOE paclpeiejieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTICIbHBIX TEM;

e IMpe/IaraeT NPHUMEPHYI0 MOCIEI0BATENbHOCTh H3Yy4YEHUS Y4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0O MHTEPIPETALMIO IeJIe U 3a/1ay U3y4eHHs MpeaMera
Ha yri1yOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpeaHero oOiiero 00pa3oBaHMs, COAEPKATEIBHON  XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3yJIbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTENbHOU
MPOTPaAMMBI CpEIHETO o0111ero 00pa3oBaHuUs (JIMTUHOCTHBIX,
MeETaIpeIMETHBIX, MPEIAMETHBIX), a TakkKe C YYETOM OCHOBHBIX BHJIOB
yueOHO-TT0O3HABATENIbHBIX  JCHCTBUI  00ydaromerocst 1O OCBOCHHUIO
CoJIep KaHus MpeIMeTa.

[Io BceM Ha3BaHHBIM NO3ULMUSAM B MpOrpamMMe MO XUMHUHU MNPEeTyCMOTpPEHA
IPEEMCTBEHHOCTh C OOYYeHHMEM XHMUU Ha YpPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHMs. 3a mpenejlamMH YCTAaHOBJIEHHOM mporpaMmMoil MO  XUMHHU
00s13aTeIbHON (MHBApPUAHTHOMN) COCTABIISIIONIEH COJEpX)aHUs Y4eOHOTo MpeameTa
«Xumus» OCTaércsi BO3MOXKHOCTh BBIOOpAa €ro BapUaTUBHOM COCTAaBIIAIONICH,
KOTOpasi JAOJKHA ONPENENSAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOTO
npoduiis 00yueHus.

B cootBerctBHM ¢ KOHHenTyaibHbiMU monoxkeHusMu OI'OC COO o
Ha3HAYCHUH TMPEAMETOB 0a30BOro MW YIIYOJIEHHOTO YPOBHEH B CHCTEME
nuddepeHIMpOBaHHOTO OOYyYEHHsT HAa YPOBHE CpeIHEro oO0miero oOpa3oBaHUs
XUMHUSL Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HalpaBJeH Ha pealu3aluio
IIPEEMCTBEHHOCTH  C  MOCJIEAYIOIIUM  3TAallOM  MOJYYEHHS  XMMHYECKOIO
oOpa3oBaHMsi B paMKaxX U3Y4YCHHUS CICIHAIBHBIX E€CTECTBEHHO-HAYYHBIX W
XUMUYECKUX JUCLMIUIMH B BY3aX U OpPraHU3alUgX CPEIHEro MpopecCuOHAIbHOIO
oOpa3zoBanusi. B 3Toii CBsI3M u3ydyeHHE MpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacUIMpeHHe U  yriayOJIeHHe TEOpeTHUYeCKO |
MPAKTUYECKON MOATOTOBKHA OOYUYaIOIINUXCS, BRIOPABIIMX OMPEACIEHHBIN MTPOQPIITH
oOy4eHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIONIEr0 MOJIYyYeHUsI XUMHUUECKOTO
0o0pa3oBaHus B OpraHu3aluiax npodeccuoHaibHoro oopazopanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO k mIaHUpPYyeMBbIM pe3yibTaTaM OCBOCHHUS
denepanbHOll  00pa30BaTENBHON TPOTPAMMBI  CPEIHEro OOIIero o0pa3oBaHUs
U3y4YeHUue npeaMera « XUMHs» OPUEHTHPOBAHO TAKXKE HA PEIICHHE 3a/1ad



BOCIUTAHUS W COLMAIBHOTO Pa3BUTHUS OOy4aroummxcs, Ha (OPMHUPOBAHUE Yy HHUX
OOIIIEMHTEIIEKTYa bHbIX YMEHHUM, YMEHUIM pallMOHATU3AlNN y4eOHOTO Tpyla U
00OOIIEHHBIX  CHOCOOOB  JIEATENILHOCTH, MMEIONUX  MEXKIUCIUILUTMHAPHBIN,
HAAMNPEIMETHBIN XapakTep.

CocraBnsomuMu  npeameTa «XUMHUsS» Ha YPOBHE YIIIyOJIEHHOTO H3y4eHHs
ABJISIIOTCS  yIIyOn€HHble Kypcbl — «Opranumdeckas xumusi» u  «OOmas u
HeopraHuueckas xumus». [lpu onpeaenennu moaxoA0B K 0TOOPY M CTPYKTYpPHOI
OpraHu3allMd COJEpP’KaHUsS 3THX KypCOB B IporpamMme IO XHMHH 32 OCHOBY
npusaTel nojiokeHuss GI'OC COO o paznauumsx 0a30BOro M yriryOJI€HHOTO
YpOBHEW W3yUYEHUs MIPEIMETA.

OcHoBy cozaepxkaHus KypcoB «Opranunueckas xumus» U «OOmas u
HEOpraHWYecKas XHUMHS» COCTAaBISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSIIUXCA K 0a30BOMYy YpPOBHIO M3YYEHMs MpeAMeTa. JTa CHUCTEMA
3HAHUM TI0JIydaeT OIPENEIIEHHOE TEOPETUYECKOE JOIOIHEHUE, IO3BOJIIOLIEE
OCO3HAaHHO OCBOWUTHh CYIIECTBEHHO OoibImmii 00bEM  (DaKTOIOTHUECKOTO
Marepuana. Tak, Ha yrayOJ€HHOM YpOBHE HW3Y4YEHUs IpeAMeTa obecredeHa
BO3MOKHOCTh 3HAQUUTENIBHOTO YBEJIMYEHHUS O00bEMA 3HAHUM O XUMHYECKHUX
AJIEeMEHTaX W CBOMCTBAaX MX COCIMHEHHM Ha OCHOBE PACHIMPEHHS U YTiyOJeHus
IPENCTABICHUA O CTPOCHUM BEIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PEAKIIUN, PACCMATPUBAEMBIX C TOUKH 3PEHUS XUMUUYECKON KUHETUKU
U TepMOAMHAMUKHU. HM3ydyeHue mnepuoanueckoro 3akoHa u Ilepuonnueckoit
CUCTEMbl ~ XMUMHYECKHUX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUUYECKUX MPEJCTABICHUSIX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS] C TOUKU 3PEHUSI SHEPreTUUECKUX U3MEHEHUH Npu e€ o0pa3oBaHUM U
pa3pylIeHUH, a TaKXKE C TOYKU 3PEHUs MEXaHM3MOB €€ oOpa3oBaHus. M3yueHue
TUIOB  peakuu  JomojiHAeTcs  (OpPMHUpPOBAHMEM  MPEJACTABICHUN 00
ANEKTPOXUMHUYECKUX MPOIECCaX U AJIEKTPOJIM3E PACIUIABOB U PACTBOPOB BEILIECTB.
B kypce oprannueckoi XMMHUHM TIPH PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTU
COCIMHEHUI YAENSIeTCs] 0c000€ BHUMAaHKME BOMPOcaM 00 AJIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaklui.

Ocoboe 3HaueHHMe UMEET TO, YTO Ha COJEpKaHHE KypCOB XUMHUU
yrayOaEHHOTO YPOBHS M3YUEHUS ISl KJIACCOB OMpeneaéHHOro npoduiis (riaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHHM K oOmeld cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIUSHUE CMEXHBIE MpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TPEAMETa ISl KJIACCOB XMMHKO-(PU3NUECKOT0 Mpoduiist OoJbIoe
3HaUYCHUE OYIyT UMETh DJIEMEHTHl y4eOHOro Marepuana mo oomieit xumuu. [lpu
U3YYeHUU TpeIMeTa B JaHHOM Cclly4ae akLEeHT OyAeT claelaH Ha OOUIHOCTb
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUW B XMMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHass Teopus (MOJEKYJsipHas TeopHs B (PU3UKE), 3aKOHBI COXPaHEHUs



MAacCbl M DHEPIUM, 3aKOHBl TEPMOIWHAMMKH, DJIEKTPOJIM3a, NPEACTABICHUS O
CTPOCHUU BEILECTB U IPYTOE.

B TO )e BpeMsa B coaep:KaHUM INpeaMeTa Uil KIAcCOB XUMHKO-
ouonoruueckoro mpoduis OONbIINK yIeNbHBIA BeCc OyAeT MMETh OpraHuyYecKas
xumus. B aToM  cioywae mpemocTaBisieTcs  BO3MOXKHOCTH — Juisl  Ooiiee
OOCTOSITEIHOTO ~ PAaCCMOTPEHMsSI XUMHUYECKOW  OpraHM3alMM  KIETKH  Kak
OMOJIOrMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAAT, K HpHUMEpY, TaKHe
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIMIH[IbI, OEJIKH, YIJIE€BOJAbI, HYKJIECHUHOBBIC
KUCHOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWMCTBAxX IIPEACTABUTEINIEU
OCHOBHBIX KJIACCOB OPIraHMYECKHUX BEILECTB CIIY)KaT OCHOBOW [UIA W3Y4YEHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUILIEBAPEHUSL.

B mumane ¢GopmMupoBaHHMS OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
0OIIEHayYHbIX METOJIOB ITO3HAHUSI U OIbITA IPAKTUYECKOTO MPUMEHEHUST HAYYHBIX
3HAHUI M3y4YeHHE NpeaMera «XHUMHs» Ha YIIYyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C YYEOHBIMU MpEAMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOsactelt «EcTecTBeHHO-Hay4yHble HpeaMeThl», «Martemaruka u
nHpopmaTuka» U «Pycckuil sI3bIK U AUTEpATypaY.

[Ipn u3ydyeHun yuyeOHOro mnpenMera «XuUMHUsS» Ha YriayOJEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YpPOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HayKM XHMHUU Kak o0O0JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUYECKOU
NEATEIIBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3amauv Ha YriayOJN€HHOM YpOBHE HW3y4Y€HHUs TMpeaMeTa MpeAroaraer
peanu3anuio TaKux LeseH, Kak:

e (opMHpoBaHHE MPEACTABICHUN: O MaTepuUaIbHOM E€IUHCTBE MUpA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBIICHUM ITPUPOJIBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBbIX HAayK W €€ Beaylled poiau B oOecrneyeHuu
YCTOMYMBOIO  Pa3BUTHUSI  YEJIOBEUECTBA: B  PELIEHUHM  MpodsieM
HKOJIOTUYECKOM, YHEPTeTUUECKON W THUIIEBOM 0€30MacHOCTH, B Pa3BUTUHU
MEJMLIMHBI, CO3JaHNN HOBBIX MaTEPUaIOB, HOBBIX HCTOYHUKOB JHEPIUH, B
00€eCIeyeHnn PALMOHAIBLHOTO MPUPOIONOIb30BaHUsA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl UEJOBEKA, & TAKXKE SKOJOTHYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBbIO M IPUPOIHOM Ccpese;

e OCBOCHME CHUCTEMBl 3HAaHMM, JEXAIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa: (PyHAaMEHTaIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA PAa3HBIX YpPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJIIIDHOM, O  TE€PMOAMHAMMYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHNUSI XUMUYECKUX PEAKLIUM, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMWYECKMX 3HAHUU I OOBSCHEHUS
KJIFOUEBBIX e M MpoOJieM COBPEMEHHON XUMHH, JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOTO PEIIeHUs MPOOJIEM, CBSI3aHHBIX C XMMHUEH, TPOTHO3UPOBAHUS,
aHaIKM3a 1 OIEHKHU C TTO3HITNI IKOJIOTHIECKOU 0€30IMaCHOCTH MOCIIEICTBHMA
OBITOBOM M TPOM3BOJACTBEHHON JACSATEIBHOCTU YEJIOBEKA, CBSI3AHHOW C
XUMUYECKUM  TPOU3BOJICTBOM, MCIOJb30BaHUEM H  IMepepaboTKon
BEILIECTB;

yIIyOJIeHue  TMPEJCTAaBICHUH O  HAYYHBIX  METOJaxX  IO3HaHWUS,
HEOOXOJUMBIX JI1 TPUOOPETEHHS YMEHHN OpPUEHTHPOBATHCS B MHUPE
BEIIECTB W OOBSCHEHHS XUMHYECKUX SBJICHHM, HMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JEATEIIBHOCTH U IIOBCEAHEBHON KU3HMU.

B mnnaHe peanuzanuu MEepBOOYEPEOHBIX BOCIHUTATENBHBIX M Pa3BUBAIOIINX
GyHKIUN 1EOCTHOW CHUCTEMBI CpeIHEro oOIIero oOpa3oBaHUs MPU H3YYCHUU
npeaMera «XUMUS» Ha  YUIYOJEHHOM  YpOBHE OCOOYI0  aKTyaJIbHOCTh
IpUOOPETAIOT TaKKe IEIH U 3a/1a4u, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B T[IO3HABAEMOCTH SIBJICHUW MTPHUPOIBI,
YBOXEHUSI K TPOIECCY TBOpPUECTBA B 00JIACTH TEOPETUYECKUX U
MPUKJIAAHBIX HCCIICIOBAHUA B XHMHH, (OpPMHUpPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWUIO  Ha  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
crocoOHOCTEeW oOyuaronmxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIHLHOIO
OTHOIICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHUIO YCTIEITHOM MPO(EeCCHOHATBLHON U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

dbopMHpOBaHHE YMEHWUH W HABBIKOB Pa3yMHOTO NPHPOIOIIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM NEATENBbHOCTH.

OO6m1ee yucI0 4acoB, MPEAYCMOTPEHHBIX I M3YUYEHUSI XUMUU Ha YTIIyOJICHHOM
ypOBHE cpeaHero obimiero odpazoBanus, coctaBiser 204 ygacos: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeZIeIHO).



COILEPKXAHUE OBYYEHUSA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOH XUMHUM.

[IpenMer ©W 3HAaYeHUME OPraHUYECKOW XUMHUH, MNPEACTABICHUE O
MHOT000Pa3ui OPraHUYECKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA. BaneHTHblE BO3MOYKHOCTHM aroMa yriepoaa. XUMHYECKas CBS3b B
OpraHUYEeCKUX COCIMHEHMSIX. Tumbel TUOPUAM3AIMKA AaTOMHBIX OpOuTaneu
yriepoaa. MexaHu3mbl 00pa3oBaHMs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKLENTOPHBIA). THUIBI TEpeKphIBaHUS AaTOMHBIX OpOWUTalield, G- W T-CBA3M.
OpnunapHasi, [BOMHAsE U TpoiHas cBA3b. CrocoObl pa3pbiBa CBs3el B MOJIEKYJaxX
opranuueckux BemecTB. [loHsATHE O CBOOOIHOM paaukaie, HykiIeopuie Hu
anexTpoduie.

Teopuss crTpoeHust opraHudeckux coenuHenud A.M. DbytiepoBa wu
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COEIUMHEHUW. MONEKYJsIipHbIE M  CTPYKTYpHbIE  (HOPMYJIBL
CtpykTypHble (GOpMYJbl pa3IUYHBIX BUIOB: pa3BEPHyTasi, COKpaIIEHHAs,
ckeneTHass. M3omepus. Bunabl u3oMepuu: CTpPyKTypHas, HpPOCTPaHCTBEHHAS.
OnekTpoHHbIe 3PGEKTh B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUMN (MHIYKTHBHBIN
Y ME30MEpHBI 3P PEeKThI).

[IpencraBienre o kinaccuduKalMu oOpraHudeckux BenlecTB. [loHatue o
dbyHKIIMOHATBHOM Tpytme. ['omomorus. 'omonornueckue psaapl. CucteMaTndeckas
HOMeHKJIaTypa opranuueckux coeauHennit (IUPAC) u TpuBuasibHbIe Ha3BaHHS
OTAEIBHBIX MPEICTABUTEIICH.

Oco0eHHOCTM U KJIacCHU(pUKALUS OpraHuYecKux peakiuui. OKHCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B OPTaHUYECKON XUMHH.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ oOpa3llaMyd OpraHMYeCKHX BEIIECTB W MaTepuajaMu Ha UuX
OCHOBE, ONBITHI MO MPEBPAICHUI0 OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBieHue, OOYIJIMBaHME WM TOPEHUE), KOHCTPYHUPOBAHUE MOJEIEH MOJICKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMosioruaeckuii psiji ajakaHoB, oOmiast opMmysia, HOMEHKIATypa |
M30MepHus. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AlKaHOB, Sp -
rudopuau3anms aTOMHBIX OpOHUTaliel yriepoja, G-cBA3b. DU3MUYECKHUE CBOWCTBA
aJIKaHOB.



XHWMHUYECKHE CBOMCTBA aJKAaHOB: pEAaKIMU 3aMELIEHUs, W30MEpHU3alliH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrapienne o
MEXaHU3ME PEAKINI PATUKAJIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoze. CriocoObl MoTy4eHus: 1 MPUMEHEHHE aJIKaHOB.

[Muknoankanel. O0mas ¢popmysna, HOMEHKIAaTypa U uzoMepus. OcobeHHOCTH
CTPOCHHUS M XHMHUYECKUX CBONCTB MaJbIX (LMKJIONPOINAH, LHUKIOOyTaH) U
OOBIUHBIX (IIUKJIONEHTAaH, UKJIOTeKCaH) HUKIoATKaHOB. CrocoObl MOMy4YeHUs: U
MIPUMEHEHUE UKIOATIKAHOB.

Ankenbsl. ['oMonorudeckuit psii ajJikeHoB, oO1mias ¢opMmyria, HOMEHKIATYpaA.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOCHME MOJIEKYNl ajKEHOB, Sp°-
ruOpuau3alms aTOMHBIX OpOWTalield yriepoda, 6- U m-cBsi3u. CTpPYKTypHas M
reoMeTpudeckas (muc-TpaHc-) u3oMmepusi. Dunveckue CBOWCTBA aJKEHOB.
XVWMHYECKHE CBOMCTBA: PEAKUUU MPHUCOCIUHEHUS, 3aMEIICHHUS B O-TIOJOXECHHE
Ipyu JABOMHOM CBSI3M, MOJMMEpHU3aUUM U OkucieHus. lIpaBusno MapKoBHUKOBa.
KauecTBeHHbIE peakMy Ha JBOMHYIO CBs3b. CIIOCOOBI MOMYyYEHUSI U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONPSKEHHBIE, H30JIUPOBAHHEIE,
Kymynuposantwle). OCOOEHHOCTH ANEKTPOHHOTIO CTPOCHUS U XUMUYECKHUX CBOMCTB
conpsok€HHbIX  nueHoB, 1,2- wu  l4-npucoenunenue.  [lomumepusanus
conpsKEHHBIX JUEHOB. CIIOCOOBI MOJIy4YeHUs U PUMEHEHHUE aJIKaJUEHOB.

Ankunbl. ["'omonorudeckuii psij alkuHOB, oO1as (GpopMyia, HOMEHKIATypa U
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKUHOB, SP-
rudopuau3anms aTOMHBIX opOutaneil yriaepoja. PuznuecKrue CBONCTBA AJIKMHOB.
XVWMHYECKHE  CBOMCTBA:  pEakUUMU  IPUCOCIAWHEHHMs,  JAUMEPHU3ALUU U
TPUMEPHU3ALMH, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA QJIKWHOB, HMEIOIIMX KOHLEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peakIMu Ha TPOHMHYIO CBsI3b. CTIOCOOBI MOTyYEHUS
Y IPUMEHEHUE AJKUHOB.

Apomatuyeckue yrieBoaopoisl (apeHsl). ['omosioruueckuili psii apeHoOB,
oOurast popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbl OcH30a. DU3NYEeCKHe CBOWCTBA apEeHOB. XWMHUYECKUE
CBOIcTBa O€H301a U €ro TOMOJIOTOB: PEaKLUU 3aMEeIleHUs] B OEH30JIbHOM KOJIbLIE U
YIIEBOAOPOJHOM paJuKalie, PEaklUH NPUCOCTUHEHUS, OKHCIIEHHE TOMOJIOIOB
O0enzona. IlpencraBienre 00 OpPUEHTHUPYIOIIEM JACHCTBUM 3aMEeCTUTENed B
OCH30JIbHOM KOJBIIE Ha TNPUMEpPe AQJIKWIbHBIX paJUKaIoOB, KapOOKCHUIILHOM,
THIPOKCHIIBHOM, aMHHO- W HUTPOTIPYMIbl, aTOMOB TajsoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOUCTB cTupoda. [lomumepusanus ctuposna. CrocoObl MOTyYeHUs: U
NpUMEHEHUE apOMAaTUYECKUX YTIEBOJIO0POJIOB.

[Ipuponnsiii Ta3. [lomytHeie HedTAHBIE Ta3bl. HeTh u €€ nmpoucxoxacHue.
KameHHbIl yrosib ¥ IpOyKTHI €ro nepepadoTku. CrocoObl nepepaboTKu HeTH:



MEePETOHKa, KPEKUHT (TEPMUYECKUN, KATATUTHYCCKHI), pU(POPMUHT, TUPOIIU3.
[IponykThl nepepaboTku HEPTH, UX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXK/y Pa3JIMYHBIMU KJ1acCaMH YIJIEBOIOPOIOB.

DIJIEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJHBIX YTIEBOJIOPOAOB. Peaknuun
3aMEUICHUs] TajoreHa Ha THAPOKCOTPYIIY, HUTPOTPYNIly, LHAHOTPYMIY,
amuHOrpynny. JlelicTBMe Ha TaJOre€HIPOU3BOAHBIE BOJHOIO M CHUPTOBOIO
pactBopa miénoun. B3auMoaelncTBHE NUTAIOTCHAIIKAHOB C MAarHue€M W IIUHKOM.
[TonsTne 0 METaJIIOOPTraHUYECKUX COEAMHEHUSX. Hcnonp3oBanue
TJIOTeHIPOU3BOJIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHUKE UM TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB M HUX MPEBpalllCHUMN:
n3ydyeHue (PU3MYECKUX CBOMCTB YriIeBOAOPOJOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peakuuii yrieBoJOpOJIOB pa3IMYHBIX KiaccoB (oOecuBedyrBaHUE OpPOMHOM WIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJlus, B3aWMMOJCICTBUE alleTUIIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHapy>KEHHE
yriaepoja M BOJOPOJa B OPraHMYECKHMX BEIIECTBAX, MOJYYEHUE OTUICHA U
U3Y4YEHUE €ro CBOMCTB, O3HaKoMJeHUE ¢ Kojulekuuamu «Hepte» u «Yromby, ¢
oOpasllaMu  IUIacTMacC, KaydyKOB U PE3MHBI, MOJCIUPOBAHUE MOJEKYI
YIJIEBOAOPOIOB U TAIOTEHIIPOM3BOHBIX YIIEBOAOPOIOB.

Kucnopoaconepxanue opranniecKue coeIMHeHUsI.

[IpenenbHbie OHOATOMHBIE CUPTH. CTpoeHHE MOJEKYNl (Ha TpuMmepe
MeTaHona W A3TaHoja). ['omonormueckuii psg, odOmwas Qopmyna, u3oMepus,
HOMEHKJIaTypa M  kiaccupukamuss. @DuU3nyecKkre CBOMCTBA  MpPEAeNIbHBIX
OJIHOATOMHBIX CIHHUPTOB. BoaopoaHble CBA3M MEXAY MOJEKYJIaMHU CIUPTOB.
XHUMHUYECKHE CBOWMCTBA: pEAKUMM 3aMEUIEHUs, AeTHApaTaluy, OKHCIICHHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKUMH W  HEOPraHMYECKMMHU  KHCIOTaMH.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CIIUPTHI. J[eMCTBUE 3TaHONA U METaHOJIa
Ha opranu3M uenoBeka. CrmocoObl TOMyYeHUS W TPUMEHEHHE OHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEeHKIaTypa U n3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XMMHUYECKUX CBOWCTB.

MHoroaToMHbI€ CIUPTHI — STWICHIJIUMKOAbL W TiMIepuH. Dusnyeckue u
XUMHUYECKHE CBOMCTBA: pEaKlUy 3aMEIIEHUs, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHCIIOTaMH, KAUYE€CTBEHHAs PEaKiusi Ha MHOrOaTOMHBIC
cupThl. [IpencraBienne o MexaHWU3ME peaKIui HYKJICO(DUILHOTO 3aMEIICHHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl TOJNyYeHHS] W NPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHME MOJEKYJbl, B3aMMHOE BIUSHHE THAPOKCOTPYINbl H
O6eHzonbHOrO sAapa. dusznueckue cpoiicTBa (peHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (enona. KauectBennsie peakuuu Ha ¢GeHosl. TOKCHYHOCTH (peHomna.
Cnioco6bl ostydeHus v npuMenenue penona. Genondopmanbaeruanas cMoia.

KapOoHunbHbIE COETUHEHUS — abJACTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOW Tpynmbl. ['OMOJOrHUecKue psijibl alibJIETU0B U KETOHOB, OOIIast
dbopmyna, mzomepuss U HoMeHKIaTypa. Du3MUecKkue CBOWCTBA albJACTUIIOB U
KETOHOB. XHMMHWYECKHE CBOMCTBA  albJIETUJOB U  KETOHOB:  pPEaKLHH
npucoeanHeHnsa. OKUCIEHNE albJeru0B, KAYECTBEHHBIE PEAKIMN HA aJIbICTUIbI.
Cnoco0bl MoJy4eHUs U MPUMEHEHUE aTbJETUA0B U KETOHOB.

OmHOOCHOBHBIC TIPEACIIbHBIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepust 1 HOMeHkarypa. Ousndeckrue cBOMCTBA
OJIHOOCHOBHBIX TPEJCIbHBIX KapOOHOBBIX KHUCIOT. BogopoaHbie CBA3M MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTRA,
peakius ATepudUKaAlUUA, PEaKIUH C YyYacTHEM YIJIIEBOJOPOJIHOTO pajauKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [lOHSITHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HEMPENETbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICHINX
KapOOHOBBIX KHUCJIOT: CTEAapUHOBAs, MNAJIbMUTHUHOBAS, OJICUHOBAS, JUHONEBAS,
NUHOIeH08as KUCIOThl. CIocOOBI MOIYyYeHHS U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxunbie 3¢upsl. ['oMonoruueckuit psia, obmas (opmyna, uzoMepusi u
HOMeHKJIarypa. dPuznueckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW U
HIETIOYHOM Cpefe.

Kupsi. Ctpoenue, Gpu3ndecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIION U 11enoyHon cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPIKAIIUX OCTATKU
HETPEAEIbHBIX JKUPHBIX KUCIOT. JKUphI B IPUPOJE.

MBbIIa KaK COIM BBICHIIMX KapOOHOBBIX KHCIOT, MX MOIOIIee JeiCTBHE.

O6mas xapakrepuctuka yrieBoaoB. Knaccudukaims yrieBoaoB (MOHO-, 11-
U monucaxapuabl). MoHocaxapuiapl: TJHOKo3a, (pyKTO3a, rajakro3a, puodo3a,
ne30Kkcupu003a. PU3NYECKUe CBOMCTBA W HaxOXJACHUE B Ipupoje. PoTocHuHTE3.
XUMHYECKHE CBOWCTBA ITFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJACTUAHON
IpylI, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpumeHeHue TiIoKo3bl, €€
3HAYEHHE B JKU3HEACATEIBPHOCTH OpraHu3Ma. Jucaxapuasl: caxaposa, MajabTo3a U
nakTo3a. BoccraHaBiMBarMe ¥ HEBOCCTAHABIMBAIOIINME Tucaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuasl: kpaxmadn,
[JIMKOTEH U 1eiuiono3a. CTpoeHHuEe MakKpOMOJIEKYJ Kpaxmalia, TJIUKOTeHa |
HeJUTr0JI03bl.  DU3MUYECKUE CBOWMCTBA Kpaxmaiaa W ILEJUTION03bl. XHUMHUYECKHUE
CBOIMCTBAa Kpaxmaja: THIPOJIM3, KaYECTBEHHAas PEAKLMSl C HOJOM. XHUMHUYECKHUE
CBOMCTBA IEJUIIOIO3bI: THAPOJIN3, TOMydeHne 3(UPOB IMeUTion03bl. [loHsTue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).



OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB W HMX MPEBPAILECHUMN:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJE, B3aMMOJIECHCTBUE 3TAHOJA C HATPHUEM,
OKHMCJICHUE 3TWJIOBOTO CIMPTa B AJbACTH] HA PACKAJICHHOW MEIHOW IPOBOJIOKE,
OKHMCJICHUE STHJIOBOTO CIUPTA JUXPOMATOM Kaus (BO3MOXHO MCIIOJIb30BaHHUE
BHUJIEOMATEPHAIIOB), KAUYECTBEHHBIC PEAKIMH Ha albACTUIbl (C THIPOKCHUIOM
nuammuHcepeOpa(l) wu  ruapoxkcupom  meau(Il)), peakmus raunepuHa
rugpokcunoM Meau(ll), xumuyeckue CBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJIEMCTBUE pacTBOpa TIJIOKO3bl ¢ rujapokcunom menu(ll), BzaumopeiicTeue
Kpaxmaia ¢ MOJIOM, PEHIEHHE SKCIEPUMEHTAIBHBIX 3a/1a4y 1no teMam «ChupTel u
denomns», «KapdonoBsie kucaoThl. ClioKHbBIE 3QUPBD).

A3oTcoaepxalniue OpraHnyYecKue cCoeIMHeHusl.

AMUHBI — OpraHMyYecKue NMpou3BojHble ammuaka. Kiaccuukanus aMUHOB:
anu(paTUYeCKue M apoMaTUYECKUE; MEPBUYHbIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenue MoiieKys, obOmas gopMmyiia, U30MepUs, HOMEHKIATypa U (U3UUYECKUE
CBOMCTBa. XMMHUUECKOE CBOMCTBA alnu(PaTUYECKUX aMHUHOB: OCHOBHbBIE CBOWCTBA,
ANKWIMPOBAHNUE, B3aWMOJCHCTBHE IEPBUYHBIX AMHHOB C A30THUCTON KHCIIOTOW.
Conu ankuIaMMOHMUS.

AHWUIIMH — TpeACTaBUTENb AMHUHOB apomaTudeckoro psnaa. CrpoeHue
aHWIMHA. B3auMHoOe BIMsHUE TPYII aTOMOB B MoJieKyJse aHWIMHA. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHblEe peakuuyd Ha aHuiauH. CrocoOsbl
MOJIyYeHUs] UM TpUMEHEHUEe anudaTUyeckux amMuHOB. llonyueHuwe aHwIMHA U3
HUTPOOEH3071a.

Amunokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE IPEICTABUTENH OL-
AMUHOKHCIIOT:  IVIMIMH, anaHuH. @Pu3nyeckue CBOWCTBA  aMHHOKMCIIOT.
XUMUYECKHE CBOMCTBA AaMMHOKUCIOT Kak aM(pOTEpPHBIX  OpPraHMYECKUX
COCIMHEHMM, peakuusi TMOJUKOHAEHCAlluu, O0Opa3oBaHUE NENTUIHOW CBS3M.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 M TUIPOJIU3 MENTHU/IOB.

benku kak npuponHeie nonumepsl. [lepBruHas, BTOpUYHAs W TPETHYHAs
CTpyKTypa OenkoB. XHUMHUYECKHE CBOWCTBAa OENKOB: THIPOJIM3, JEHATypalus,
KaueCTBEHHbIE PEaKIMH Ha OEIIKU.

OKCNEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBPAILCHUMN:
pacTBopeHHre O€NKOB B BOJIE, JeHATypalusi OCJKOB NpH HArpeBaHUU, I[BETHHIE
peakiuu Ha OENKH, pellleHHe HKCIEPUMEHTAIbHBIX 3aJa4 MO0 TeMaM
«A30TCOlEpKAIIME  OpPraHUYECKWE  COCIUHEHUSD» U «Pacno3HnaBanue
OPraHUYECKUX COCITUHECHUI.

BbicokoMouieKy IsIpHbIe COeIUHEHNS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
[IOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMEPU3ALUN, CPENHSS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIWHEHUNA —
NOJIMMEPHU3ALMS U TTOJIMKOHAEHCALIHS.

[Tomumepuble Mmatepuanbl. [lmactMacchl  (MOJUATHIECH, MOJIMIIPOIMWIIEH,
MOJIMBUHWIXJIOPUA, TOJUCTHPOJ, TMOJUMETHIMETaKpHIaT, MOJIUKapOOHATHI,
noJidTUIeHTepeTanar). Y THiIn3aius 1 nepepadoTka miacTuka.

DI1acTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(6yTaIMeHOBBIN, XJIOPOIPEHOBBIN, U30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypaiabHbIe (XJIONOK, MIEPCTh, MIENK), HICKYCCTBEHHbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HA4YECHUS (TeduioH, KeBJap,
AJIEKTPONPOBOIAIIMIE ITOJTUMEPBL, OMOpa3IaraeMble OJUMEPBI).

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W WX MPEBPALLCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MNPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHHE OJKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Pacno3HaBaHue
IUIACTMAcC U BOJIOKOHY.

Pacuérnrple 3amaun.

HaxoxaeHue MoJekyasipHOd (OpMyJIbl OpPraHUYECKOTO COEIUHEHUs II0
MacCOBBIM  JIOJISIM ~ 3JIE€MEHTOB, BXOASIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJISIPHOM  (hOpMyJIbI OPraHMYECKOro COEAMHEHHs 10 Macce (00bEMY)
OPOAYKTOB CTrOpaHMs, MO KOJMYECTBY BellecTBa (macce, 00bEMY) MPOIYKTOB
peakuuu W/WIM HUCXOIHBIX BELIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (HOpMYIIbI
OpraHUYEeCKOr0 BEIIECTBA HA OCHOBE €ro XMMHYECKUX CBOWMCTB WIJIM CIOCOOOB
MOJIyYeHUs], OMpEAeSIEHUE AO0JM BBIXOAA MPOAYKTAa PEaKUUh OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanunst MeXIpeIMETHBIX CBSA3EM MPU U3YYEHUU OPraHUYECKOW XUMUU B
10 ximacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSATUWA, TaK W MOHSATUW, NPUHATBIX B OTAEJIBHBIX IpeAMETax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (DakT, runoresa,
TEOpHUsl, 3aKOH, aHalu3, CUHTE3, KiIaccupuKauus, HaOIOACHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJI€Ib, MOJICTUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYa,
SHEPreTUUECKU YPOBEHb, BEIIECTBO, TelO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBa, (PU3MUECKHE BEIUYUHBI, €AMHMIIBI U3MEPEHHs, CKOpPOCTb, IHEPTus,
Mmacca.

buonorusi: kjieTka, opraHu3M, OJKOcUCTeMa, Ouocdepa, MeTadbO0JIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIN U TeTepOTPODHBII THII MUTAaHUs, OPOKEHUE,



doTocuHTE3, nNBIXaHWE, OCNTKH, YTIAEBOABI, KHUPHI, HYKICHHOBBIC KHCIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hple HCKOMAaeMble, TOIUIHBO.

TexHoNOTHS: THINEBbIC TMPOIYKThI, OCHOBBI pPAlMOHAIBHOTO THTAHUA,
MOJOIIIHNE CPEJICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX I CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIIAA N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siep. XuUMUYeckuil 3neMeHnt. M3otonsl. CtpoeHue
AJEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIE YHCJA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccudukarus XuMUIeCKUX 2JIEMEHTOB (S-, P-,
d-, f-asnmementsl). PacmpenencHue 5SJICKTPOHOB [0 AaTOMHBIM — OPOUTAISIM.
DJIeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOrO MEPUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(PUTYpaIlMd HMOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
J.1. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOoHA U lleprmonnueckoil CHUCTEMBI
XUMHUYECKUX DAJIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX M CJOHBIX BEIIECTB MO TIpynnaM U [epuojaM. 3HAYCHHE
nepuoanueckoro 3akona /.M. Menneneena.

XuMHUecKass CBsI3b. BHIbI XMMHUYECKOM CBS3M: KOBAJICHTHas, HWOHHAas,
MeTajinyeckas. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA. JHEPTHUs U JJUHA CBI3U. [lonsIpHOCTD, HATTPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHeie cBa3u. BopopoaHas cBs3b.
MexMONEKYIIApHBIE B3aUMOICUCTBHS.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXKHOCTA aTOMOB. CBS3b AJIEKTPOHHOMN
CTPYKTYpPbl MOJICKYJI C UX TEOMETPUUECKUM CTpOCHUEM (Ha IpUMEpe COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTesib, JUTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIUHEHUH.
[TonsiTHE 0 KOOPAUHAIMOHHOW XHUMUHU.

BemectBa  MOJEKYJSApHOTO M HEMOJEKYJSIPHOTO  CTpOCHMsS.  Turbl
KPUCTALTNYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsatne o nucnepcHbix cucremax. Mctunuble pactBopsl. [IpencraBnenue o
KOJUTOMTHBIX pacTtBopax. CrmocoObl BBIPAKEHHUS KOHIIEHTPAIMd PaCTBOPOB:
MAaccoOBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHUEHTpanus. Hacelennsie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTtamnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHAIbHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTEIECH HEOPTAHNYECKUX BEIIECTB.

Knaccudukanus XMMUYECKHX peaklnii B HEOPraHMYECKONW U OpPTaHUYeCKOM
XUMUHU. 3aKOH COXPaHEHHUs MacChl BEILECTB; 3aKOH COXPAHEHHUS W MPEBPALLECHUS
SHEPTUU MPU XUMHUYECKUX peakiusxX. TernoBble 3Q(PEeKThl XUMUUYECKUX PEaKIUu.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XUMHYECKOH peakluu, €€ 3aBUCUMOCTb OT Pa3INYHbIX (DaKTOPOB.
I'omorenHsIe U reTeporeHnble peakuuu. Katanus u katanu3aTopsl.

OOpatumMbie U HEOOpaTUMbIE peakuu. XUMHUUecKoe paBHoBecue. KoHcTaHnTa
XUMHYECKOTro paBHOBecUsA. (DAKTOPBI, BIMSIOMIME HA IMOJOKEHHE XUMUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AABJICHUE U KOHIIEHTPAIMX BEIIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle laTtense.

Onextponutnyeckass jauccounanus. CunbHble U cla0ble  3IEKTPOJIMTHI.
Crenenp nuccoumanuu. Cpena BOIHBIX PAcTBOPOB: KHUCJIOTHAsl, HEWTpasbHas,
mienovyHas. Bomopoansiii mokazatens (pH) pactBopa. I'maponus coneit. Peakuuu
MOHHOI0 OOMEHa.

OKMCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTeneHb  OKHMCIIECHUS.
Okucnaurens M BOCCTaHOBUTENb. [Ipomeccsl OKUCIEHUS UM BOCCTAHOBIICHMS.
Baxkneiimye OKMCIUTENM M BOCCTAHOBHUTEIM. METOZA 3JIEKTPOHHOIO OaliaHca.
DIEeKTpOoJIN3 pacTBOPOB U PACILJIaBOB BEILECTB.

OKCIIEpUMEHTAIBHBIE METOJBl M3Yy4YEHHUS BEIIECTB W UX MPEBPALLICHUI:
pa3IOKEHHE TNEPOKCHIA BOJOPOJA B TMPUCYTCTBUM KaTaau3aTropa, MOJEIH
KPUCTAJUIMYECKUX PELIETOK, TPOBEACHUE PEAKIIUH HOHHOTO OOMEHa, OIpe/iesieHre
Cpeabl PacTBOPOB C MOMOUIBIO HMHAMKATOPOB, W3YyUYECHUE BIUAHUS PA3JIUYHBIX
(akTOpOB Ha CKOPOCTh XUMHYECKOW pEaKIMM U TMOJOKEHHE XUMHYECKOIO
PaBHOBECHSI.

Heopranuuyeckast XuMusl.

[lonoxxenne HemetaiuioB B llepuoanueckoil cuUCTEME  XHMHYECKHX
sanemenToB J[.M. MeHneneeBa 1 0COOCHHOCTH CTPOCHHUS MX aTOMOB. Du3nuecKue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MPUMEpPE KHUCIOPOJA, CEPBHI,
docdopa u yrieposa).

Bonopon. Ilonydyenue, ¢uzmdeckue M XUMHUYECKHE CBOMCTBA: PEAKIMH C
METaZIlaMAd W HEMETAJUIaMH, BOCCTAHOBHUTEIIbHBIE CBOMCTBA. [ 'Mapumbl.
TonavMBHBIE SIIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, CocoObl MOMy4deHHs], (PU3HUECKUe M
XUMHYECKHE CBOWCTBA. ['asioreHoBoAOpoAbl. BaxkHelne KUCIOPOACOAECPKAILINE
COeIMHEHHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOTYYEHUS
rajgoreHoB. [[pumeHeHune ragoreHoB U NX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIIUICHHBIE CHOCOOBI TOTYYEHUS
kuciopona. dusnyeckue U XUMHUYECKHE CBOMCTBA U MPUMEHEHHE KUCIOpOAa U
030Ha. OKCUbI U TIEPOKCHUIBI.

Cepa. HaxoxaeHue B Tpupoje, CHOCOOBI TMONy4YeHus, (Qusnyeckue u
xumudeckue cBoictBa. CepoBogopona, cyiabhuasl. Oxcun cepsi(IV), okxcua
cepri(VI). CepHucrtas ¥ cepHas KUCIOTBI U uX coidu. OCOOEHHOCTH CBOWCTB
CEepHOU KUCIIOTHI. [[prMeHeHne ceppl U €€ COCTUHEHN.

A3zor. HaxoxneHnue B mpupoje, CHocoObl TOJydeHHs, (PU3UUECKHE WU
XUMUYECKUE CBOMCTBA. AMMMAK, HUTpUIbl. OKCUIBI a30Ta. A30THUCTas U a30THAs
KHUCJIOTHI U X cofu. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHIL. [IpuMenenue azora
Y €ro COeIMHEHMI. A30THBIE yI00pEHHS.

®ocop. Haxoxnenue B mpupojae, CrnocoObl MOJNyuyeHUs, (U3NYECKUE U
xuMuueckue cpoiictBa. Pochunpr u dochun. Oxcuanl ocdopa, pochopnas
kuciaora u e€ conu. Ilpumenenue docdopa u ero coegunenuit. PochopHbie
yI00peHus.

VYrinepon, HaxoXAeHME B IpUpoje.  AJUIOTPONHbIE  MOJU(UKALNU.
du3znyeckrue M XHUMHUYECKHME CBOMCTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcup yraepona(ll), oxcun yrimepona(IV), yronbHas kuciora u eé
COJIM. AKTHUBUPOBAHHBIA YTOJb, agcopbuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHne MpocThIX BEIIECTB, OOPA30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHU.

Kpemunii. Haxoxnenne B mpupoe, CHOCOObI MOMy4YeHHUs, (PU3NYECKHE U
xumuyeckue cpoiictBa. Oxcun kpemHus(IV), KpemHHEBas KUCIOTa, CHUIUKATHI.
IIpuMeHeHne KpeMHUs U ero coeuHeHnii. CTeK0, ero nNoJiy4eHue, BUIbl CTEKJIA.

[Tonoxenne MetamwioB B Ilepuoandeckon cUCTEME XUMHUUYECKUX DJIIEMEHTOB.
OcCo0OEHHOCTH CTPOEHHS DJEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOr1ue
¢usnueckue cBoicTBa MeTawioB. IIpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CmutaBel METAIIIOB.

DNEKTPOXUMHUUYCCKUN Pl HanpsbkeHuid  MetamuioB.  OOmme  cmocoOb

MOTYYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHsl, MAPOMETAIUTYPIus,
anektpoMmeraiuryprus. Ilonarue o koppo3uu metaioB. CrnocoObl 3alIUThl OT
KOPPO3HUHU.

OO6mast xapakrepuctuka MetamioB |A-rpynmer [lepuogmdeckoit cucTemsl
XUMHUYECKUX dJieMeHToB. Harpuit u kanmuit: mnomydyenue, Qusudeckue WU
XUMHYECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUN.

O6mast xapakrepuctuka metawioB |IA-rpynmer [lepuoandeckoil cucTeMbl
XUMUYECKUX DJEMEHTOB. MarHuii W KajdblUi: TMOJydeHue, (Qu3nueckue Hu
XUMHYECKUE CBOWCTBA, INPHUMEHEHHWE TMPOCThIX BEIIECTB M HUX COCIUHEHMHII.
XKécTtrocTb BOABI U CTIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHWI: TTOTy4YeHue, Pu3ndecKkne u XMMUIECKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIlleCTBA M €ro coequHeHuH. AM@OTepHbIE CBOICTBAa OKCHIA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUA.

OOmiast  xapakTepuCTHKa MeETaIOB 1moOouHbiXx noarpymnn (b-rpymnm)
[Teproauyeckoil CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3znyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKkcuabl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U nuxXpomatbl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

@u3nyeckue W XHUMHYECKHE CBOWCTBA MapraHila WU €ro COCIUHEHUHN.
Baxueiimue coegunenuss wapranna(ll), wmapranuna(IV), wapranuna(VI) wu
mapranua(VII). Ilepmanranat kanus, €ro OKUCIUTEIbHbIE CBONCTBA.

dusnyecKkue U XMMHUYECKUE CBOMCTBA jKelie3a M ero coequHeHuil. OKCUbI,
ruapokcuanl u conu xxene3a(ll) u xenesza(Ill). Ilonmyyenue u npuMeHeHHe xee3a
U €0 CIUIABOB.

du3nyecKkre U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHuid. [lonyuenue n
NPUMEHEHHUE MEU U €€ COCTMHEHUM.

[{uHk: momydyeHue, (u3Myeckue M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa M TUAPOKCH/IA ITUHKA, TUAPOKCOKOMILIIEKCHI LIMHKA. [IprmeHeHne
MHKA U €r0 COEUHEHHUI.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB W MX MPEBPAILICHHI:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, (docdopa, Keiaeza, MarHus B
KUCJIOpOJAE, H3Y4YeHUE KOJUIeKuMH «MeTamuibl W CIUIaBb», B3aUMOJICHCTBUE
IIEJIOYHBIX U MIEJIOYHO3EMEIBHBIX METAVIOB ¢ BOJOW (BO3MOXXHO HMCIOJIb30BAHUE
BUICOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M Keje3a C PacTBOpPAMH KHCIOT U
HIeJI0YEel, KaY€CTBEHHBIE PEAaKIIMU Ha HEOPTAHMYECKUE aHWOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJIJIOB, B3aUMOJICUCTBUE THUIPOKCUIIOB QJIIOMUHHMS U IIMHKA C
pacTBOpaMM KHUCIIOT U IIEJI0YeH, pellieHue IKCIEPUMEHTANIbHBIX 3a7a4 M0 TeMaM
«l"amorennly, «Cepa u e€ coeauHeHUs», «A30T U (Pochop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYIID», « MeTallibl TOOOYHBIX TOATPYIIID.

XuMHUS U )KU3Hb.

Ponp xumuu B o0ecrieueHnr yCTOMYMBOTO pa3BUTUS desioBeuecTBa. [loHsaTre
O Hay4YHBIX METOJaX TO3HAHUS M METOAOJIOTMM HAYYHOI'O HCCIICIOBAHMUS.
HayuHnble npuHIMIBI OpraHU3aliid XMMUYECKOTO MPOU3BoACcTBA. [IpoMBITIICHHBIE
CIOCOOBI MOTYYCHHS] BaKHEUIINX BEIIECTB (HA MpUMEpe MPOU3BOJICTBA aMMHUaKa,
CEpPHOU KHUCJIOTHI, MeTaHoa). [[pomMbIsIeHHBIE CIOCOOBI TIOMYYECHUS] METANIOB U
CIJIaBOB. XMMHUUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpelbl U €ro MOCIEIACTBHUS.
Ponb xumMuu B 00ecrieueHr IHEPTETUUECKON OE30ITaCHOCTH.

Xumuss W 340pOoBbe denoBeka. JlekapcTBeHHble cpenctBa. lIpaBuia
HCIIOJB30BaHUA JIEKAPCTBEHHBIX NpenapaToB. Pojib XuMuUM B pa3BUTHH MEAUIUHEI.



XvMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
oOecrieuyeHn MUIIeBOI 0€30MacHOCTH.

Kocmernueckue u mapgromepusie cpenactBa. beiToBas xumus. [lpaBuna
0€30MacHOTr0 MCHOJb30BAaHUS IMpernapaToB OBITOBOM XMMHHU B TOBCEIHEBHOM
KU3HU.

XuUMHSI B CTPOUTEIHCTBE: BAKHEWILIME CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XUMHS B CEIIBCKOM XO03siicTBe. OpraHMYecKrue U MUHEpaIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKLUMOHHBIE MaTepualbl, KPAaCKU, CTEKJIO, KEpamHKa.
Marepuaiel 1 31eKTpoHUKU. HaHoTexHoIorum.

Pacuérnrble 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKLUUH BEIIECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEAKIMH, €CIU OJHO U3
BEIIECTB HMEET MpuMecH, Macchl (00bEMa, KOJWYECTBA BEIECTBA) IMPOJYKTa
peakuMM, €ClIM OJHO W3 BEIIECTB JaHO B BHJE pacTBopa C ONPEAEIEHHOU
MAacCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM M MOJSIPHOU
KOHLIGHTpallul BEIIECTBa B PAacTBOpPE, JOJM BBIXOJA NPOAYKTAa pPEAKUUU OT
TEOPETUYECKHA BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpW  HM3yYeHUH OOmed u
HEOpPraHn4ecKo XuMuM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
o0IIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHSITHH, MPUHATHIX B OTJEIBHBIX
peAMETax €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mMe ecTeCTBEeHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, rumoTesa,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KJIACCHU(PUKALHUS, MEPUOJAUYHOCTh, HAOIIOJCHHE,
MU3MEPEHNE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHP, MaKpOMHUpP, aTOM, DBJEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb,
BEIIECTBO, TEJO, O0BEM, arperaTHOE COCTOSHHUE BELIECTBA, WJCANbHBIN Ta3,
dbu3nYecKre BETUYNHBI, €IUHUIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

buosnorus: kierka, opraHusm, 3KocucTeMa, ouocdepa, MmeTadoaU3M, MAKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOMAeMbI€, TOTLIIMBO,
peCypcHl.

TexHoNOorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUTYPIHsi, CTPOUTEIIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUINEBAsI MPOMBIILICHHOCTD,
dapmarneBTHUYECKas MPOMBIILIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKUX



mnpernaparoB, IMMPOU3BOACTBO KOHCTPYKIOHOHHBIX MATCPUAIIOB, JSJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTrcTBUM C CHUCTEMHO-JIEATENLHOCTHBIM TMOJIXOJ0OM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsl BBIJCICHBI CIEAYIOUIME COCTABJAIONIME: OCO3HAHUE
OOYyYaIOIMUMUCA POCCUHCKOM TpakIaHCKOM MACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAaMOOIPEIEIICHUIO; HaJTMYie MOTUBAIIUU K
0oOy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOyYaromuxcsi pPYKOBOJCTBOBATHCS
NPUHATHIMK B OOIECTBE MpaBWJIaMU UM HOPMaMH T[IOBEJACHUS;, HaIU4YUe
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ydbTaThl OCBOCHUS TpeaMeTra «XHUMUS»  OTpaxkaroT
c(hOpPMHUPOBAHHOCTh OMbBITA TMO3HABATEIILHON U MPAKTUYECKON JEATEIHbHOCTH
00yyJaroImuxcs B MPoIiecce peain3alui 00pa3oBaTeIbHON EATEIbHOCTH.

JInyHOCTHBIE pE3ydbTaThl OCBOCHHS TMpeaMera «XHMUS» OTpakaroT
c(hOPMHUPOBAHHOCTh OTBITa I[TO3HABATEIILBHOW W MPAKTUYECKOM JEeSATEIHHOCTU
o0yyJaromuxcsi B MpoIecce peain3alur 00pa3oBaTeIbHON NEATeIbHOCTH, B TOM
YuCJe B YaCTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS:

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U ITPABOMOPSIIKY;

NPEACTABJICHUSI O COLMAIBHBIX HOPMAaX M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TMPH CO3AaHUU
Y4€OHBIX MPOEKTOB, PEIICHUH YYEOHBIX U TMO3HABATEJIBHBIX 3a/1a4, BBIMOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHAIM3E PA3TMYHbBIX BHJIOB YU€OHOU NEATEIIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHHUS:

LIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY UM HAYYHOMY HACIIEJIUIO0
OT€YECTBCHHON XMMUH;

YBOKEHHSI K TIPOIIECCY TBOpYECTBA B O0JACTH TEOPUU W MPAKTHUUECKOTO
NPUIOKEHUSI XUMHUHM, OCO3HAHMUSI TOTO, YTO JaHHBbICE HAyKHW €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPy/ia YYEHBIX U MPAKTUKOB;



WHTEpeca M TI03HABATEIhHBIX MOTHBOB B TOJYYCHHH W TOCIEAYIOIMIEM
aHanu3e MHQPOpPMaIUU O TEPEIOBBIX JOCTUKEHUSX COBPEMEHHON OTeUeCTBEHHOU
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XUMHUCCKIUMU SIBJICHUSIMH,
Y NMPUHUMATH OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE M TMOCTYIKH CBOUX TOBapHIIECH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUM
MTOCTYTIKOB;

4) popmMupoBaHHS KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHHsl C BelleCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJAOBOM JEATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI HWHAWBUAYATLHOTO W  KOJUICKTHBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUsX, YTPOXKAIOUIUX 30POBBIO U YKU3HU JIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOIICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOT0 BOCIIUTAHUSI:

KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIeOBATEIHCKON
NeSTEeIbHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPUYECKOW U JIPYTUX  BUJAX
NeSTeTbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacTHe B PEIICHUH MPAKTHYECKHX 3a7ad
COIIMAJIbHOM HAIMpPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY M3YYCHHIO MPOPECCHil pa3IudHOTO POja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUWU;

YBAXEHUS K TPYyHAy, JIOJIAM TpyJa U pe3yJbTaTaM TPYAOBOW NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAJTBLHON TPACKTOPUHU
oOpaszoBaHusi, Oyaymied npodeccuu U peanu3aliud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIecTBa;

6) IK0I0THYECKOT0 BOCTIHTAHMS:

IKOJIOTUYECKH 1EIeCO00Pa3HOT0 OTHOMICHUSI K MPUPOAE KaK UCTOUYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOIO XapakTepa KOJOTUYECKUX MPOOJeM, BIUSHUS
AKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJIHON U COLMATBHOMN Cpebl;



OCO3HAHHUS HEOOXOIUMOCTH WCIIONB30BAHUSA JOCTIDKCHUNW XUMHUH  JJIS
peLIEeHNs BOIPOCOB PAllMOHAIIBHOTO MPUPOAOTIOIb30BaHNS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCSIIIMX BpEI  OKPYKAIOLIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATH HEOJIATOMPUSATHBIE SKOJIOTMYECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX IEUCTBUH U MIPEAOTBPAIIATH UX;

HaJM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATHUBHOM U COLMAIBHOU
MPaKTUKE, CIOCOOHOCTH ¥ YMEHUS aKTHUBHO TMPOTHBOCTOATH HICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 TMO3HAHUSI:

MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH ¥ OOIIECTBEHHON NPAKTUKU;

MOHMMAaHUSl CHenU(PUKA XUMUU KaK HayKd, OCO3HaHHMS €€ poJilu B
(GbopMHpPOBAaHMN PALMOHATBHOTO HAYYHOTO MBIINUICHUS, CO3/IaHUU IIEJIOCTHOTO
IPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B  0OCOOOM 3HAYUMOCTHM XUMHUHU JUIsI COBPEMEHHOM
UMBWIN3alUA: B €€ TyMaHUCTHYECKONW HANpaBIEHHOCTH M BaXXHOW pOJU B
CO3/JaHUM HOBOW 0a3bl MaTepUAIBHOM KYJBTYPhl, B PEIICHUU TJI00ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUYECKOM,
MUIIEBOM M IKOJIOTUUYECKON O€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHENIHOTO TPYJla U IKOJOTHYECKH KOMMDOPTHON KU3HU KaXKJIOTO WICHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOAO0B
MO3HAHUS, UCTOJB3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JIJISl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MIPOUCXO/ISIIINX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHbBIC 3aKTIOYCHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOIHUXCSA JAHHBIX C IEJNbI0 TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
perieHus MpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K MO3HAHUIO, UCCIIEA0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO |
caM0oOOpa30BaHMIO, K AaKTHBHOMY TIOJIyYEHHIO HOBBIX 3HAaHMM 110 XUMHHU B
COOTBETCTBUH C )KM3HCHHBIMHU TTOTPEOHOCTIAMU;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax nmpodeccruoHambHOMI
NEATEIIBHOCTH.



METAINIPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAMMBbI IO XMMHUHM Ha YPOBHE
CpenHero oo01ero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIi  (OPMHPOBAHUS  MHPOBO33PEHHS  OOyHaronIuXcs
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIeHAYYHbIE MOHATHUSA, OTPaXKaIoIIne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEUGUKY METOAOB IIO3HAHWS,
HCTIONb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, DHEPTHUs, SBJICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEIOBAHNE, HAOIIOCHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaIbHbIe y4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIE,

PEryJISTUBHBIE), o0ecreunBaroye (dbopmupoBaHue (yHKUIHMOHATBHOU
TPaMOTHOCTH M COIIMATIEHOM KOMITETEHITMH 00YJaroIInXCs;
CHIOCOOHOCTb oOyyaromuxcst UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JNEUCTBHUS B ITO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH UM  PETYISTUBHBIMHU
JICUCTBHUSIMU.

Ilo3naBaTenbHbIe YHUBEPCAJIbHbBIE YUeOHbIE /1eiicTBUS

1) 6a3oBbIe JJOrHYecKHe IeHCTBHUS

CaMOCTOATENbHO  (OPMYJIHPOBATh W aAKTyalH3UpoOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpENENATh 1LENu JeATebHOCTH, 3a/iaBasi TapaMeTpbl M KPUTEPUU HX
JOCTKEHHUSI, COOTHOCUTD PE3yJIbTAThI IEITEILHOCTH C MIOCTABJICHHBIMH IICIISIMH,

WCITOJIB30BaTh TMPH OCBOCHHWM 3HAHWN TPUEMBI JIOTHYECKOTO MBIIIJICHUS:
BBIJICNIATh XapaKTepHbIE MPU3HAKW TOHSITHM W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIONINE TTOHATHUS I OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUI;

BBEIOMpPATh OCHOBAaHWS M KPUTEPUH A KiIacCU(PUKAIIMM BEUIECTB U
XAMUYECKUX PEAKIUM;

yCTaHABIMBATh TMPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIAY HM3Y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTHBHBIC, JCIyKTUBHBIC, II0
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pacCMaTPHBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh B MPOIECCE MO3HAHMS HCIIONh3YEeMbIE€ B XMMHUH CHUMBOJUYECKUC
(3HAKOBBIC) MOJIEININ, TPEOOPA30BLIBATH MOICIIbHBIC TIPEICTABICHUS] — XUMUYECKHM
3HAaK (CMMBOJ) 3JIEMEHTa, XUMUYecKas (popmylia, ypaBHEHUE XUMUYECKOM



peakiuu — MpU pEIIeHWH Y4YeOHBIX MO3HABATENbHBIX M MPAKTHUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJICNIbHBIC MPECTABICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB M3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IEHCTBHUS:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOTO TMO3HAHUS BEIIECTB U XMUMHYECKUX
peakuuii;

dbopMynupoBaTh LEIH U 331a4U UCCIICJOBAHUS, UCIIOJIB30BATh TOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KadecTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJIs1 (DOPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS U IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOII0IATh 332 XOIOM
MpoIecca, CaMOCTOSITENIbHO IPOTHO3MPOBATH €ro pe3yibTaT, (OpMYIUPOBATH
00001IEHHS U BBIBObI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIIEI0BAHUS,
COCTaBJISATh OOOCHOBaHHBIN OTUYET O MPOAETaHHON padoTeE;

npuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHOU
NEeATENbHOCTH, TMPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
IOUCKY METOJIOB PpELIEHUS MPaKTHUYECKUX 3a7ad, NPUMEHEHUIO pa3IU4HbIX
METOJI0B ITO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPUEHTHPOBAThCSI B PA3IUYHBIX MCTOYHMKAX MHQOpMaluu (HAy4dHO-
MOMyJisipHasi JIUTepaTypa XHUMHYECKOrO COJEpXkKaHUs, CIPAaBOYHbIE MOCOOUS,
pecypcbl HTEpHeTa), aHaNIM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
HpeICTaBICHHUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HENPOTHBOPEYHBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHbIE METOJbI MPU MOUCKE U
orObope wuH(pOpMaIMK, HEOOXOAMMOW Jisi BBINOJHEHUS Y4YEOHBIX 3adad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJIB30BaHUS HWH(GOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  TIpelncTaBICHUS
uHdopmaruu (cxembl, rpaduKu, TUarpaMMbl, TAOIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KaueCTBE CpeIACTBa Ipu pabore ¢
XUMUYECKON uH(pOpMaIMel: NpPUMEHATh MEXIpeaMeTHble ((pusnueckue u
MaTeMaTUYECKHE) 3HAKKU U CUMBOJIBI, OPMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIUYCCKUC CPCACTBA HAT'TIAAHOCTH.

KoMMmyHHMKaTHBHBIE YHHBepCcaIbHbIe yueOHbIe 1eliCTBUS:



3a1aBaTb BOIIPOCHI I10 CYIICCTBY O6CY)KI[&€MOI>1 TCMBI B XOA€C Auajiora /M
AUCKYCCHUH, BBICKA3bIBATh UICH, Q)OpMYHHpOBaTL CBOMH IIPCIJIOKCHHA
OTHOCHUTCIIbHO BBITIOJIHCHHA HpCI[HO)I(CHHOﬁ 3aJa4u,

BBICTYIIaTh C MPE3CHTAlMENl pe3yJIbTaTOB IO3HABATEIbHOM JIE€ATEIbHOCTH,
HOJyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, pean3alui Y4eOHOTrO MpoeKTa, U GOPMYyITUPOBATH BHIBOIBI
O pe3yibTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN IyTEM COTJIACOBAHHUS MO3HULMN B
X0J1€ 00CyX/1eHNsI 1 OOMEHa MHEHUSMHU.

PeryasiTuBHbIC yHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

CaMOCTOATEIIBHO IIJIAHUPOBATh M OCYILECTBIIATH CBOK II03HABATEIBHYIO
NEeATENbHOCTh, OIpeneisas €€ Lelu W 3aJadd, KOHTPOIMPOBAaTb U IO MeEpE
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpPEAJIAraéMblii  ajaropuT™M JIEWCTBHA MpH
BBIMIOJJHEHUHM YYE€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CIMOCOO UX peuleHHs] C Y4YETOM MOJIY4YEHHs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISITh CaMOKOHTPOJb JICATEILHOCTH Ha OCHOBE CcaMOaHalnu3a |
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3yIbTaThl OCBOSHHUS MTPOTPAMMBI IO XUMHUH Ha Yri1yOJEHHOM
YpOBHE Ha YPOBHE CpeAaHEero oOImero oOpa3oBaHHUs BKJIIOUYAIOT creru(uueckue
JUIsl yaeOHOTo mpenMeTa « XMMUs HaydHbIC 3HAHUS, YMEHUS B CTIOCOOBI JICHCTBUIMA
10 OCBOCHHUIO, MHTEPIPETANHA U MPEeOOpa30BaHUIO 3HAHWMA, BUIBI IEATEIHLHOCTH
10 TIOJYYCHHUIO HOBOTO 3HAHMS W NMPUMCHEHUWIO 3HAHWUU B Pa3IMUHBIX YUCOHBIX
CUTYaIHsIX, a TAKXKE B PEaTbHBIX )KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX ¢ XUMHel. B
mporpaMme M0 XHMHH TPEAMETHBIC PEe3ylbTaThl MPEJCTABICHBI IO TOJaM
W3Y4YCHUS.

10 KJIACC

[IpenmeTHble  pe3ynbTaThl OCBOEHUs Kypca «OpraHuyeckas XHUMHS»
OTPAXKAIOT:

c(OpPMHPOBAHHOCTh TPEJCTABICHUN: O MECT€ U 3HAYEHUH OpPraHUYECKON
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poJii B 00ECNEeYEHUU YCTOMYMBOTO
pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOIEM IKOJIOTUYECKOM, IHEPTeTHUECKON U



MUIIEBONH O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3AHUU HOBBIX MaTepUasOB,
HOBBIX MCTOYHUKOB HHEPTUH, B oOecrieueHun palMOHAIBHOTO
IPUPOAOIIOIB30BaHUSA, B (POPMHUPOBAHUM MHUPOBO33PEHUS M OOIIEH KYyJIbTYphI
YeJIOBeKa, a TaKXKE OJKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJE;

BJIAJCHUE  CHUCTEMOM  XMMHUYECKHX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIArarIINe NOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
obojiouka aroma, S-, P-, O-aToMHBIC OpOWTAa M, OCHOBHOE W BO30YKIEHHOE
COCTOSIHMSI aToma, THOpUIu3alMs aTOMHBIX OpOWTalield, HOH, MOJEKya,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIEHUS, XUMUYECKAsl CBS3b,
MOJIb, MOJIIPHASI Macca, MOJISIPHBIM O0BEM, YIIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAsS
rpynmna, pajadkall, CTPYKTypHble (QopMyibl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHBIE), HM30MEpHsS CTPYKTypHas U TMPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKas), H30MEPBI, TOMOJIOTMYECKHI PsJ, TOMOJIOTH, YIJIEBOJOPOJIBI,
KHCIIOPOJ- M a30TCOJIEpKAIUEe OPraHUYECKHE COCIMHEHHUS, MOHOMED, MOIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHS; TEOPUU, 3aKOHBI
(nepuonnueckuit 3akoH JI. M. MenzaeneeBa, Teopusi CTPOCHHsS OPTaHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpallCHUs] DHEPrUU TMPU XUMHUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIHEe B OCHOBE
MMOHUMAHUSI TPUIMHHOCTU U CUCTEMHOCTH XMMMUYECKUX SIBICHUM; MPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX pEeaKUui, TEPMOJMHAMUYECKUX W KHHETUYECKHUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMs], O B3AUMHOM BJIMSIHUM aTOMOB U IPyNI aTOMOB
B MOJIEKYyJIaX (MHAYKTUBHBIA U Me30MEpHbI 3 dekTsl, opueHTanTsl 1 u Il pona);
(haKTOJIOTMYECKHUE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MaCHOM
WCIIOJIb30BaHUM BAXXKHEMIIMX OPraHWYECKHUX BEIIECTB B OBITY U MPAKTHUYECKOU
NESATEIPHOCTH  YEJIOBEKAa, OOIMMX  HAYYHBIX  MPUHIUIAX  XUMHYECKOTO
IPOU3BOJICTBA (HA TPUMEPE MPOU3BOJICTBA METAHOJIA, IEPepadOTKU HeDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIC MPU3HAKU TOHSITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAaHUYECKUX COCIMHCHUN;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIi COCTABIICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX M CKEJIETHBIX) (HOPMYIT OpTaHUYECKUX
BELIECTB;

COCTaBJISAITh YPAaBHEHUSI XMMUYECKUX PEAKIUH U PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUUid  MOCPEACTBOM  COCTABJICHMS
ANIEKTPOHHOIO 0OanaHca O3TUX peaklud, peakuid HMOHHOro oOMeHa NyTEM
COCTABJICHHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUMN;



W3TOTABINBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAIUH
UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHU: yCTaHABIMBATh MPHHAICKHOCTh HU3YYCHHBIX
OPTaHWUYECKUX BEMIECTB 10 HMX COCTaBy W CTPOCHHIO K OIpPEACIEHHOMY
KJIAcCy/Tpynne COeAUHEHUM, JaBaTb WM Ha3BaHUS 1O CHUCTEMaTHYECKOM
HomeHknatype (IUPAC) u nmpuBoAWTH TpUBUAJIbHBIE HA3BaHUS JIs OTIEIbHBIX
IpeCTaBUTENIed OPraHUYECKUX BEIIECTB (ITHIICH, alleTUJICH, TOJIYOJI, TIUIEPHH,
STUJICHTIUKOIb, (eHON, (OpMaTbIETHa, aleTalbIerua, areToH, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCJIOTa, CTEApPUHOBAsI, OJICMHOBAS, TAJIbMUTHHOBAS KUCIIOTHI,
[VIMIMH, aJaHuH, MaJlbTo3a, (PPyKTO3a, aHWUIIUH, AUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

COPMHPOBAHHOCTh YMEHHUS OMNPEACIATh BHJ XHUMHYECKOW CBS3U B
OPTaHUYECKUX COCAMHCHHSIX (KOBAJICHTHAS W HWOHHASA CBS3b, O- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

chOpPMHUPOBAHHOCTh, YMEHHUS TPUMEHSATHh TOJIOXKEHHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCT, ~ yYMEHHH  XapaKTepHU30BaTh  COCTaB, CTPOCHHE,
du3nueckue M XMMUYECKHE CBOMCTBA THUIHYHBIX MPEJCTABUTEICH pa3IMUHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, AJIKAJIMCHOB,
QIKWHOB, apOMAaTUYECKHX YIJIEBOJOPOAOB, CIHPTOB, ajbJCTHUIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX W CJIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUN 1
aMUHOB, AMHUHOKHCIIOT, OCJIKOB, yTJEBOJIOB (MOHO-, JHW- U TMOJUCAXaPHUIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b ~ MEXIYy  HUMH  YpPaBHEHUSIMH
COOTBETCTBYIOIUX XHUMHYECKUX PpEAKIM C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHPOBAHHOCTh, yMEHHUS TOATBEPKIATh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHWYECKUX COSAMHEHUN OT
KPaTHOCTH M THUIA KOBAJICHTHOU CBSI3U (G- U T-CBSI3U), B3AMMHOTO BJIMSHUS aTOMOB
Y TPYMI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (HeTh, NOPUPOIHBIA Ta3, YroJjib), CIOCOOBI €ro MepepadoTKu W
PAKTUICCKOE TIPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMHPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHUN O E€CTECTBEHHO-HAYYHBIX
METO/JaX TO3HAHUS — HAOIIOJACHUH, U3MEPEHUH, MOJICIUPOBAHUH, IKCIICPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS IPUMEHSTh OCHOBHBIE orepanuu
MBICIIUTEIILHON JESTENbHOCTH — aHAJM3 M CUHTE3, CpaBHEHUE, 0000IIeHHE,



CUCTEMATHU3ALMIO, BBISIBIEHUE MPUYUHHO-CIECICTBEHHBIX CBSI3€M — JJIA U3y4YEHUs
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUI;

c(OpPMUPOBAHHOCTh YMEHUII: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHHUM C
MOHATUSAMUA M TPEICTABICHUAMH APYIHMX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO MMOHUMAHHUS CYUIHOCTH MAaTepHAIIbHOTO €IMHCTBA MHDA,
UCIIOJIb30BaTh CHUCTEMHBIEC 3HAHUS MO OPraHUYECKOW XUMHUU ISl OOBSICHEHUS U
IPOTHO3UPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOLY;

C(OPMUPOBAHHOCTh yYMEHMIA: TPOBOAUTH PaCUYETBl MO XUMHUYECKUM
dopMysiaM U ypaBHEHUSIM XHUMHUECKUX PEAKIMHA C UCIMOJIb30BaHUEM (DU3HUECKUX
BEIMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAaCUEThl IO HAXOXKICHUIO XUMHYECKON
(opMynbl BEHIECTBA MO HM3BECTHBIM MACCOBBIM JOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHus, MJIOTHOCTU Ta3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHUI: TPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATH
C TMO3ULIMHA  HKOJOTMYECKOHM  O€30MacHOCTH  MOCHEACTBUSL  OBITOBOM U
POU3BOACTBEHHON JEATEIBHOCTH YEJOBEKa, CBA3aHHOM ¢ mepepaboTKOiM
BEILIECTB, UCMHOJb30BATh MOJIYYEHHbIC 3HAHUS JJI1 IPUHITHUS TPAMOTHBIX PEIICHUN
po0JIeEM B CUTYaLMSIX, CBSI3aHHBIX C XUMUE;

C()OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIbHO IUIAHUPOBATh U IMPOBOIUTH
XUMHUYECKUN 3KCHEPUMEHT (TOJyYyeHUE U HU3Y4YEHHE CBOWMCTB OPTraHUYECKUX
BELIECTB, KAYECTBEHHBIE pEAaKIHUH YIJIEBOJOPOAOB pPAa3IMYHBIX KJIacCOB H
KHCIIOPOJCOIECPKAIIMX OPraHMYECKUX BEIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3alady MO PACIO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIOJECHUEM MPaBUII
O6e3omacHOro oOpalieHusi C BEIIECTBAMH U JTAOOPATOPHBIM O0OPYJIOBAHHEM,
(GopMynupoBaTh ILE€b HCCIENOBAaHUS, NPEICTaBIATH B pas3aMuHOil (dopme
pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTD;

chOpMHUPOBAHHOCTh YMEHUIA:

cOOJII01aTh MPaBUJIa IKOJIOTMYECKHU 11eJ1eCO00pa3HOro MOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B LIEJSAX COXPAHEHHUS CBOETO 3J0POBbs, OKPY’KaOLIEH
MIPUPOJHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCUYECKOrOo JACHCTBUSL Ha >KUBbIE OpPraHU3MbI
ONPEAECTEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAas cMbIch ntokazarens [1IK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS] OPraHMYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3pEHUS] COOTHOIICHUSI PUCK-TIONb3a;

C(OPMUPOBAHHOCTh YMEHHUW: OCYIIECTBIATH IIEJICHANIPABICHHbBIN MOMCK
XUMUYECKON MH(GOPMAIIMU B Pa3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JuTEpaTypa, CpeAcTBa MaccoBoM MH(popManuu, IHTEpHET U Ipyrue), KpUTUYECKH
aHAIM3UPOBATh XMMHUYECKYI0 MH(POpMalMIO, TiepepadaThiBaTh €€ U MCHOJIb30BaTh
B COOTBETCTBUU C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KJIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHUS Kypca «OOImas W HeopraHuyeckas
XUMHUSD» OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TIPEJICTABICHUNA: O MaTepUATbHOM €AUMHCTBE MUDPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTH SIBJICHHM MPUPOJBI, O MECTE U 3HAYCHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B 00eCleueHUH yCTOWYHUBOTO
pa3BUTHUSI, B PEUICHUHU MNPOOJIEM 3KOJIOTHYECKOW, HPHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PAa3BUTUM MEIUITMHBI, CO3JAHUU HOBBIX MAaTE€pUAJOB, HOBBIX
HUCTOYHUKOB SHEPIHH, B OOECIEYEHUU PAlMOHAIBHOTO MPHUPOONOIL30BAHUS, B
GbopMHpOBAaHMM MHUPOBO33PEHHUS U OOIIeH KyJIbTyphl 4eJIOBEKa, a TakKkKe
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U MPUPOTHOM

cpene;
BJIQJICHNEC  CHUCTEMOH  XUMHUYECKHMX  3HAaHWH, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIONIUE TIOHATUS — XUMHYSCKHW DJJIEMEHT, aToM, SApO aTroMma,

M30TOIIbI, JICKTPOHHAsI 000JI0UKa aTOMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE H
BO30YKJIEHHOE COCTOSIHUSI aToMa, TuOpuau3aius aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa, BAJEHTHOCTb, JJEKTPOOTPULIATEIBHOCTh, CTEIEHb  OKHUCJIECHUS,
XUMUYECKass CBA3b (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas, BOJOPOJIHAs),
KpUCTAINIMYECKAs] PEIIETKA, XHUMUYECKass pEaKUus, PacTBOp, DIJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAs [HUCCOLMAIUSA, CTENEHb JIHUCCOLMAINHY,
BOJIOPOJIHBIN TOKa3aTellb, OKHUCJIHUTENb, BOCCTAHOBUTENb, TEIUIOBOU 3(PdEeKT
XUMUYECKOUN peakIuu, CKOPOCTh XUMUYECKON PEaKIMi, XUMHUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHUSl SIEKTPOIUTUYECKOW NHCCOLMAIUU, MEPUOTUYECKUI
3akoH JI.11. MenzaeneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUSI U
MPEBpAIlCHUs] SHEPTUU TIPU XUMHUYECKUX PEaKIMSIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MacC), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKHUMN SI3BIK
XUMUHU, MHUPOBO33PEHUYECKHE 3HAHUA, JIKAIIME B OCHOBE  IMOHHUMAHUS
OPUYMHHOCTH U CHCTEMHOCTM  XMMHYECKUX  SIBJICHUH;  COBPEMEHHBIC
MPEJCTABICHUS] O CTPOCHHM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSAX; TMPEACTaBICHUS O MEXaHM3MaX XUMHUUYECKUX
peakiui, TEPMOJUHAMUYECKMX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUSI, O XUMUYECKOM PABHOBECUHU, PACTBOpAX W JAUCIEPCHBIX CHUCTEMaX;
(dakToorNYecCKue CBEACHHUS O CBOMCTBaxX, COCTaBe, MOJYYCHHH M OE€30MacHOM
WCIIOJIb30BAaHUN BAXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUYCCKOU
NEATeIbHOCTU ~ YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHIMIAX  XUMHYECKOTO
IPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBaTh MX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOUIME IMOHATHS MPH
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIOIb30BaTh XUMHUYECKYIO CHUMBOJHKY JUIS
cocraBiieHUs: (OpMyJ BELIECTB W ypaBHEHHH XUMHYECKUX pEaKLui,
cucremarnueckyro HomeHkaatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTAEJIBHBIX
BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTb U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHUSIX, BUJ XUMHUYECKOW CBSA3M (KOBaJECHTHAs,
WOHHAs, METaNINYEeCKasl, BOJOPOJHAS), THUI KPUCTALIMYECKON PEIIETKH
KOHKPETHOTO BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHYECKOW CBSI3M W THUINA KPUCTAUIMYECKOM pemETKH, OOMEHHBIM u
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c()OPMHPOBAHHOCTh ~ YMEHMI:  KJIacCU(UUUPOBATh:  HEOPTraHUYECKUE
BEILIECTBA 10 UX COCTABY, XHMUYECKUE PEAKIIUH MO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(DEKTy peakuuu, U3MEHEHUIO
CTENEHEW OKMCIEHUS JJIEMEHTOB, OOpaTMMOCTH, YYacTHIO KarTajau3aTropa H
ApYTHE); CAMOCTOATENBHO BBIOMPATh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPHIBATH CMBICT MEPUOANYECKOro 3aKkoHa J1.
W. MenneneeBa u AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XHMHYECKHX 3JIEMEHTOB IEPBOrO—4ETBEPTOrO MEPUOIOB
Ilepnonuueckoint cucremsl .M. MenneneeBa, nCnoyb3ysl MMOHATHS
«IHEPTeTHYECKHE YPOBHHY», «IHEPreTUYCCKUE MOIYPOBHH», «S-, P-, O-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YXIEHHOE HSHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB M HUX
coeAuHeHnd mno mnepuonaMm U rpymmam llepmoamueckon cucremer . .
MeHnpneneeBa, Bal€HTHBIE BO3MOKHOCTA aTOMOB DJIEMEHTOB HAa OCHOBE CTPOCHMS
UX DJICKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~yYMEHMH: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHME
XUMUYECKME  CBOWCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  MOJATBEPXKAATh
CYILIECTBOBAHNE T€HETUYECKOM CBSI3U MEXKIY HEOPraHMYECKHUMH BELIECTBAMU C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

C(OPMUPOBAHHOCTh ~YMEHHUSI PAacKpbIBaTh CYIIHOCTb: OKHCIIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOIro OanaHca
ATUX pEeaklUWi; peakuuid HMOHHOro oOMeHa MyTEM COCTaBJIEHUS HX IMOJHBIX H
COKpAIIEHHBIX  MOHHBIX  YpPaBHEHMM;  peakUWil  TUOpOiIu3a;  peakuuu
KOMIUIEKCO00pa30oBaHus (Ha IpUMepe r’UAPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUS);



C(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSA
XUMHUYECKUX PEaKUui C y4y€TOM HX SHEPreTHUYECKHX XapaKTEpUCTHUK, XapakTep
MU3MEHEHUSI CKOPOCTHM XHMMMUYECKOH pEakIUM B 3aBUCHUMOCTH OT pPa3jIM4YHbIX
(akTOpOB, a TAaKKE XapaKTep CMEIEHUS XMMUYECKOIO PaBHOBECHSI 10| BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpunHiun Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHMHUUYECKHE PEaKIuH,
JeXallhie B OCHOBE MPOMBIIUIEHHOTO IOJYYEHHUS CEpPHOM KHUCJIOTHI, aMMHAKa,
oOlIye HayyHble MPUHIUIBI XUMHUYECKUX IPOU3BOJCTB; LEIECO00PA3HOCTH
IPUMEHEHUSI HEOPIaHWYECKUX BEILECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BIJIAJICHUS CUCTEMON 3HAaHUH O METOJaX Hay4YHOIO
MO3HAHUS SIBJICHUN TPUPOABI — HAONIOACHUE, H3MEpPEHUE, MOJACIUPOBAHUE,
AKCIIEPUMEHT (pEeabHbIA U MBICJIECHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU SKCIIEPUMEHTAILHOM UCCIIEJOBAHUN BEIIECTB
U Uil OOBSICHEHUS XUMHYECKHX SBJICHHUHA, MMEIOIIUX MECTO B MPUPOJE,
MPaKTUYECKOMN AESTEIbHOCTU YEJIOBEKA U B IOBCEIHEBHOW KU3HU;

c(OpPMHPOBAHHOCTh YMEHHUSI BBIABIISTH B3aUMOCBA3b XMMHUYECKUX 3HAHHUUA C
MOHATUSMUA M TPEICTABICHUAMH APYTHMX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
00J1ee OCO3HAHHOTO IOHMMAaHUSI MaTepUaIbHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUETHL: C HCIOJIb30BAaHHEM
HNOHATUH «MaccoBasi JI0JIsl BEILECTBA B PACTBOPE» M «MOJISIpHAs KOHLIEHTPALMs»;
Macchl BELIECTBA UM 00bEMA raza Mo M3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE
I 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKLMH BEUIECTB; TEIJIOBOTO 3(dekrta
peakuMy; 3HA4C€HHs] BOJOPOJHOIO IOKAa3aTesisi PACTBOPOB KUCIOT W ILIEJIOYEH C
M3BECTHOW CTENEHBI0 JIUCCOIMAINK; MacCchl (00BbEMa, KOJUYECTBA BEIIECTBA)
MPOJIyKTa PEaKUru, €CIM OAHO U3 HMCXOJHBIX BEIIECTB JJAHO B BUJE pacTBopa ¢
OTpeIeIEHHON MacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT mpHUMECH); JOJM BbIXOAA NPOAYKTa pPEaKUUU; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHUU: CaMOCTOSITENIbHO IUIAHUPOBATH U IMPOBOIUTH
XUMUYECKUNA  DIKCIIEPUMEHT  (MPOBEAEHUE  peaKlUii  HOHHOTO  OOMEHa,
NOJTBEPKIACHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEUIECTB, OINpPEACIICHUE
Cpelbl PpacTBOPOB BEUIECTB C IOMOLIbIO HWHIMKATOPOB, H3YyYEHHUE BIIUSHHUS
pa3aMuHbIX  (PAKTOPOB HA  CKOPOCTh XHMHUYECKOM  peaklMH, pelieHue
AKCIIEPUMEHTAJbHBIX 3a7au 1o TeMaM «Mertamiby u  «Hemeramne»y) c
COOJII0/IEHUEM TpaBUil O€30MacHOro OOpalleHus ¢ BEIECTBAMU M JIA0OPAaTOPHBIM
obopynoBaHueM, (GoOpMyJIUpOBaTh IeJb HCCIEIOBAaHMS, TMPEJACTaBIATh B
pa3nuuHoil opMe pe3ynabTaThl SKCIEPUMEHTA, aHAJTU3UPOBATH U OLEHUBATh UX
JOCTOBEPHOCT;



c(OpPMUPOBAHHOCTh YMEHUI: COOIOAATD MTPaBUJIa MOJIb30BAHUS XUMUUYECKON
nocyaod u 1a0OpaTOpHBIM O0OpYJIOBaHUEM, OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIUSMHU [0 BBIIOJHEHUIO J1a0OpAaTOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKH LEJIECOOOpPa3HOro TOBEIEHUS B OBITY M TPYyIOBOU
NEATEIBbHOCTH B LENSX COXPAHEHUS CBOETO 3[0POBbs, OKPYKAIOIIEH MPUPOIHON
cCpenbl M JIOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh OMNACHOCTH
TOKCHUYECKOI'0 JAEHCTBUSI Ha KMBBIE OPraHU3Mbl ONpPEACIEHHBIX HEOPraHUYECKUX
BELIECTB, NOHUMasl cMbIci okazatens [1/1K;

C()OPMUPOBAHHOCTb YMEHHUMN: OCYIIECTBJIATh ILEJICHAIIPABICHHbBI MOMCK
XUMHUYECKON MH(POpPMALIMU B Pa3IMUHbIX UCTOYHUKAX (Hay4dHast U y4eOHO-HAy4YHAs
JuTEpaTypa, CpeAcTBa MaccoBOM MH(popMalnu, IHTEpHET U Ipyrue), KpUTHYECKH
aHAJIM3UPOBATh XMMUYECKYI0 MH(OpMaLMIo, epepadaThiBaTh €€ U MCIOJIb30BATh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHO 3a/1aueH.
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Ne n/m P Konrpoabubie | Ilpakruueckue (wipp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazjnen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue aroma. Ileproanueckuii 3aKoH
1.1 u [lepuonueckas cicTeMa XUMHYECKHX 9 1
anemenToB . . MeHaeneeBa
12 Ctpoenue BemniecTBa. MHOrooopasue 11 1
BEILIECTB
1.3 XHUMHYECKUE pPEeaKITUU 19 1 3
Hroro no paszneny 39
Pazgen 2. Heopranuyeckasi XumMust
2.1 Hemeramnsl 31 1 3
2.2 MerTamisl 23 2
Hroro no paszneny 54
Pazgen 3. XuMus v JKU3Hb
31 MeTtoapl NO3HAHUA B XUMHUH. XUMUS U 9 1 1
KM3HB
Uroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 9




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XHUMUH, TIPEJICTABIICHHE O MHOTOOOpa3uu
OPraHMYEeCKUX COCTUHEHUHN

DJEKTPOHHOE CTPOCHUE aTOMa yIIIepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BajieHTHBIC BOBMOKHOCTH aTOMa yriiepoja

BxoaHast koHTpOJbHAs padoTa.
XUMUYECKas CBS3b B OPraHUYECKUX
COeTMHEHUSIX. MexaHu3Mbl 00pa3oBaHus
KOBAJIGHTHOM CBSI3H, CTIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHenuilt A. M. bytiepoBa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE

3¢ (exTs B MOJIEKyIaX OpraHu4ecKUX
COEMHEHUI

[IpencraBnenue o knaccuukanuu u
cucremarnyeckas Homenkiaatypa (IUPAC)
OpraHWYECKHUX BEIIECTB

Knaccudukanus peakiuii B opraHu4eckoit
XUMHUN




Cucremarusanus U 0000ILIEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTHYECKHUH PsijI, 001Iast
dbopMyIna, HOMEHKIIATypa ¥ U30MEpHs,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI

10

duznueckre U XMUMHUYECKHAE CBOICTBA
aJIKaHOB

11

HaxoxeHue ankaHoB B IIPUPOJIE.
CriocoObI mosTydeHus 1 IpUMEHEHNE
aJIKaHOB

12

[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa M U30MepHsi, 0OCOOCHHOCTH
CTPOEHUS M XUMHUECKHUX CBOWCTB, CIIOCOOBI
MOJTyYCHUS ¥ IIPUMEHEHHE

13

Pemenne pacu€THbIX 3a1a4 Ha
OTIpeIeTICHUE MOJICKYJISIPHOM (hOPMYITBI
OpPraHUYECKOI0 BELIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOASIINX B €TI0
coctaB. CucteMaTH3anus U 0000IIeHne
3HAHWH 110 TEME

14

AJKEHBI: TOMOJIOTHYECKUN psijl, 0011ast
dopmyna, HOMEHKIJIATypa, YIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrpyKTypHas ¥ uC-TpaHC-U30MEPHS
AJIKEHOB

15

dusnuecKue U XUMUYECKHE CBONCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CriocoObI nostyueHus 1 IPUMEHEHNE

16
AJIKEHOB
[TpakTuueckas padora Ne 1 mo teme

17 "[lonyuyeHue 3THIIEHA U U3YYEHHE €TO0
CBOMCTB"
Pemenue pacu€THbIx 3a1a4 Ha

18 oTpeieieHne MOJIEKYIISIPHOHN (hopMyJIbI
OpraHMYECKOI0 BEIIECTBA
AJKagueHbl: CONpPsKEHHDIE,

19 U30JIMPOBaHHbIE, KyMYJIMPOBaHHbIE.
OCOOEeHHOCTH JIEKTPOHHOT'O CTPOCHUS

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

21 CrniocoOblI 1osty4eHus U IpuMeHEeHne
aJIKaJINCHOB
AJKVHBI: TOMOJIOTHYECKUHN Psil, 001as

29 bopmyna, HOMEHKIJIATypa, SIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢duznyeckue cBoncTBa

23 XVMHYECKUE CBONCTBA AJIKUHOB

24 KauecTBeHHbBIE peakiny Ha TPOWHYIO CBSI3b

o5 CrniocoOblI MostydeHus U IpuMeHEeHue
AJIIKUHOB

26 Pemrenne 3amau: pacyé€rel 0 ypaBHEHUIO
XUMUYECKON peaKknu

97 CucreMmarusanus 1 0000IeHNE 3HAHUH 110
TeMe

28 ApeHBI: TOMOJIOTHYECKUH PsijI, 001ast




dopmyna, HOMEHKIAaTypa. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT
OeH30J1a U TOJIyoJ1a, UX (PU3HUECKHUE
CBOMCTBa

XUMHYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMelleHUs
XHUMHYECKUE CBOMCTBA apEHOB: PEaKIINKU

30 IPUCOECTUHEHNUS, OKUCIIEHUE FOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB
CTHpOJIa
Pemenue pacu€THbIxX 3a1a4 Ha

32 oTIpeieIICHUE MOJICKYISIPHON (POPMYJIBI
OpPraHMYECKOI0 BEIIECTBA

33 CriocoObI nostyueHus 1 IpUMEHEHNe
apeHoB

34 ['eHeTnyeckas CBsI3b MEXY Pa3IMUYHBIMU
KJIaCCaMHM YIJIEBOAOPOJIOB
Pacu€rsl 0 ypaBHEHUSAM XUMHUECKUX

35 peakiuii. Cucremaruzaius u 00001IeHNEe
3HaHUH 110 TeME

36 [Tpupoanstii ra3. IlonytHsle HedTsAHBIE
rasbl

37 KameHHbI#1 yronb 1 IpoAyKThI €r0
nepepadoTKu
Hedtb 1 cioco6s! e€ nepepaboTKH.

38 [IpumeHeHne NpoayKTOB NepepaboTKU

HeTH




39

I'enernueckas cBsI3b MCKAY pa3]IM4YHbIMHA
KJlacCaMH yrijieBoaopoa0B

40

FaJ’IOFeHOHpOI/I?)BOI[HBIe Yrii€eBOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHUS rajlor¢Ha

41

JlewicTBue 1menoyei Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicTere
JIATAJIOTCHAJIKAHOB C MarHUEM U LIMHKOM

42

Cucremarusanus U 0000IEHUE 3HAHUN 10

pazneny "YrieBoaopoasr"

43

KonTponbsHast pabora o teme
"YraeBogopobr"

44

[IpenenbHbBIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUH psifi, o01ias opmyna,
CTPOEHHE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, Kiaccudukanus,
du3nUecKue CBOMCTBA

45

XHUMHYECKHE CBOMCTBA NpEACIIbHBIX
OIHOATOMHBIX CITMPTOB

46

CriocoObI nostyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CITUPTOB

47

[TpocTeie 3¢upbl: HOMEHKIIATypa U
U30MepHsl, 0COOEHHOCTH (PU3UYECKHUX U
XUMHYECKHUX CBOICTB

48

MHoroaroMHBIe CIIMPTHBIL: OSTUJICHIJIMKOJIb U

TIIALEPHUH, UX PU3UYECKIE U XUMHUECKUE
CBOMCTBA

49

CriocoObI osTyueHus 1 MPUMEHEHNE




MHOI'0OAaTOMHBIX CITMPTOB

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE

50 .
cBoiicTBa. TOKCHYHOCTH eHOIIa

51 XuMH4ecKue CBOMCTBa (heHoIa

59 CriocoObI moTydeH s U IPUMEHEHNE
denona
[TpakTuueckas pabota Ne 2. Pemenue

53 IKCIEPUMEHTAJIBHBIX 33124 [0 TEME
"Cnuptsl U peHosbr"

54 Cucremaru3zaius u 00001IeHUE 3HAHUH 110
TeMe
AJBIIETUIBI M KETOHBI: 3JICKTPOHHOE

55 CTpOCHHUE KapOOHUIIBHOM TPYIIIIHI,
TOMOJIOTHUYECKHE PsiIbI, 001as hopmyra,
HU30MepHs 1 HOMEHKJIaTypa

56 Anbaeruibl U KeTOHBI: GU3NYECKUE
CBOICTBa; peaKkIuu MPUCOCTUHEHUS

57 Peakiuy okucIeHNs U Ka4eCTBEHHBIE
PEaKIuu albJeTUI0B U KETOHOB

58 Croco0blI TOTyYeHUSs aTbJACTUIOB U
KETOHOB
OaHOOCHOBHBIE MPeIeTbHBIE KAPOOHOBBIS

59 KHCJIOTHI, 0OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

50 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3MUECKHE CBOMCTBA

61 XUMHUYECKUE CBOMCTBA MPEAETbHBIX

OJHOOCHOBHBIX Kap6OHOBI>IX KHCIIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIOTHL. MHOTOOOpa3ue KapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOMCTB: HENPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucinort. [IpeacraBurenu BeICIIMX
KapOOHOBBIX KHCIIOT

64

[TonaTne o MPOU3BOJHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl nostyyeHus 1 IpUMEHEHNE
KapOOHOBBIX KHCIIOT

66

CrnosxHble 3(Upbl: TOMOJIIOTUYECKUH A/,
o0mas popmyna, H30MepHs U
HOMEHKJIaTypa

67

dusnyeckne 1 XUMUIECKUE CBOWCTBA
3¢upoB

68

Pemienue pacu€THbIx 3a/1a4: MO0 YpaBHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJISIPHOM (POPMYJITBI OPTaHHUECKOTO
BEIIeCTBA

69

[Mpaktudeckas padora Ne 3. Pemenne
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"Kap6onossie kuciaotel. Croxxnble 3¢upsr”

70

Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THAPOIIH3)

71

OcoOeHHOCTH CBOWCTB JKUPOB,
COJIEpIKAIINX OCTATKH HEIPEIeIbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUPOLE

MBpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moroliee AcicTaue. [lonsaTue o

72 CHHTETHUYECKUX MOIOIIUX CPEICTBAX
(CMC)
['eneTnueckas CBA3b yrJI€BOAOPOIOB U

73 KHCIJIOPOJICOACPKAIINX OPTaHUYECKUX
BEIIIECTB

74 Pacuérel IO ypaBHEHUSIM XUMHYECKUX
peakuuii

75 Cucremaru3zaius u 0000IIeHNE 3HAHUH 110
TeMe
OO0m1as XxapakTepUCTUKa YIJIE€BOJIOB U

76 KJaccu(uKaus yriaieBoJoB (MOHO-, U- U
MoJIMcaxapuabl)

77 MoHocaxapuabl: (pu3nyeckre CBOWCTBA U
HaXOXXJCHHE B IIPUPOJIC

78 [TpuMeHeHue II1I0KO03bI, €€ 3HaUeHHUE B
KHU3HEIEATEIILHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MallbT03a U

79 nakTo3a. HaxoxaeHnue B npupoje u
IpUMEHEHHE IMCaxapuI0B
[Toncaxapuapl: CTpOSHHE MAKPOMOJICKYII,

80 ¢du3nueckre 1 XMMHUYECKHUE CBOMCTBA,
pUMEHEHHE

81 [TonsiTe 00 MCKYCCTBEHHBIX BOJIOKHAX

82 Pemienue pacueTHsIX 3a7a4 Ha

OTIpeIeJICHUE IO BBIXO/1a MTPOIYKTa




pCakru OT TCOPECTHUICCKHU BO3MOKHOI'O

83

Cucremarusanus U 0000IEHUE 3HAHUN 1O
paszneny

84

KoHnTtponbHas pabota 1o Teme
"Kucnopoaconepsxaiiye opraHudecKue
coequuenusa”

85

AMuHBL: K1accupUKaLys, CTpPOSHUE
MOJIEKYJI, 0011as hopmyia, H30MepHs,
HOMEHKJIaTypa U (PU3NIEeCKHe CBOHCTBA

86

XvMHYeCcKue CBOMCTBA alu(aTUIECKUX
aMHUHOB

87

AHWIVH: CTpOEHHE aHWJIMHA, OCOOCHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

88

CrniocoObl 1osty4eHus U NpUMeHEeHue
ann(paTUIEeCKuX aMUHOB

89

AMUHOKHCIIOTBI: HOMEHKJIATYpa U
nu3zomepusl, (pusnveckre cBONCTBA.
OTI[CJ'II)HI)IC npeacCTaBUTCIIN O~
AMUHOKHCIIOT

90

XUMHYEeCKHE CBOMCTBA aMHUHOKHCIIOT, X
OMOJIOrMYECKOe 3HAUEHUE aMUHOKHCIIOT.
CuHTE3 ¥ THIPOJIN3 NENTHAOB

91

benky xak npupoaHbIE TOIUMEPHI;
CTPYKTYpHhI O€JIKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A3oTcoaepIKaIme reTeporuKINIECKIe
coenuHeHus. HykIeMHOBBIC KUCITOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKast POIIh




94

[IpakTuueckas padora Ne 4. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"A30TcoAepKallie OPraHUYECKUE
coeauHeHHS"

95

[IpakTuueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacno3HaBaHue OpraHu4eCcKux
coenuHeHun"

96

KonTtponpsHast pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

97

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOIJICKYJIIPHBIX COG,Z[PIHCHPIfI u
METOJbI UX CUHTC3a —IIOJIMMEpU3alus 1
MNOJIMKOHACHCAIIUA

98

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

99

OnacToMepsl: HaTypalbHbIH
CUHTETHUYECKHE KayuyKku. Pesuna

100

BomnoxkHna: HATypaJbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMCpBI CII€IuaJIbHOI'O
Ha3HAa4YCHUA

101

[MpakTudeckas padora Ne 6. Pemenne
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Pacrmio3HaBaHue IJIaCTMAacC X BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3 AL
M3Y4YEHHOT0 MaTepHasa 1o TeMe
"BBICOKOMOJIEKYIISIPHBIE COEAMHEHNS"




Hrorosas koHTposbHas 3a Kype 10 kmacca

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH
3eMeHT. 130Tonsl

CtpoeHue 3J1eKTPOHHBIX 000JI04Y€K aTOMOB,
KBaHTOBBIC YuCiIa. BXoHAsS KOHTPOJIbHAS
pabora.

Krnaccudukanus XMMUYECKUX 3JIEMEHTOB (S-,
p-, d-, f-amemenThI)

PacnipeneneHue 371€KTPOHOB 110 AaTOMHBIM
opouTansim

DNeKTpOHHBIE KOH(PUTYPALIUU aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30Y)XJIEHHOM
COCTOSIHUH

DNeKTPOHHBIE KOH(UTYpAIIH HOHOB.
DNeKTPOOTPUIIATETLHOCTh

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTeMa XUMHYECKHUX daeMeHToB /. .
MeneneeBa, CBsI3b C COBPEMEHHOM TEOpUEN
CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWMCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU
IMPOCTBIX U CJIOKHBIX BCUICCTB I10 I'pyIIiaM U
nepuoiam

Cucremaruzanus 1 0000LIEHUE 3HAHU 10




TEMC

10

Buapl xumMudeckoit cBsa3u. Mexanu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexxMoIeKyIsipHbIE
B3aNMOICHCTBUSI

11

BaneHTHOCTh U BalleHTHBIE BO3MOXKHOCTHU
aToMOB. CBS3b 2JIEKTPOHHOHN CTPYKTYpbI
MOJIEKYJ C UX FEOMETPUUECKUM CTPOCHUEM

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIIATypa

13

BemecTBa MoOneKyasspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTAJNIMYECKUX PELIETOK U CBOICTBA
BEIIECTB

14

IlonsTue o AUCTICPCHBIX CUCTEMAX.
Hpe,[[CTaBJ'ICHI/IC 0 KOJUIOUJHBIX paCTBOpax

15

HcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

CriocoObl BbIpaKeHUsI KOHIIEHTPALIH
pacTBOpOB

17

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITUN
"MaccoBas J10J11 pacCTBOPEHHOIO BeniecTsa',
"MoJIIpHasi KOHIIEHTpaus'"

18

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHMUYECKUX BEIIECTB

19

CI/ICTeMaTI/I3aI_II/I${ u O606IJ_I€HI/Ie 3HAHUH 110
TEMC




20

KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenTtoB [l. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BeniecTn"

21

Kiaccudukanus XuMuaeckux peakiui B
HEOPraHWYeCKOM M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHHUS MACChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPALLCHUS SHEPTUH TIPU
XUMHUYECKUX PEAKIUAX

22

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
Tepmoxumuyeckne ypaBHEHUS

23

Brraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUUCCKHUM YPABHCHUAM

24

CKopocTh XMMHUECKOHN peakuuu, e€
3aBUCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Karanu3 u xaTanuszatopbl

25

I'omoreHHsIe 1 TeTCPOrcHHBIC pCaKIINU

26

ITpakTuyeckas pabora Ne 1 o Teme
"BnusiHue pa3nuyHbIX (PaKTOPOB Ha
CKOPOCTh XUMHUYECKON peakuun"

27

OObpaTumble U HEOOpATUMBbIE PEaKLIUU.
XUMHYECKOE PAaBHOBECHE

28

[IpakTuueckas pabora Ne 2 o Teme
"BiusiHue pa3nuyHbIX (aKTOpPOB Ha
ITOJIOYKEHNE XUMHUYECKOTO PAaBHOBECHS"

29

ONeKTpoIuTHYECKast JUCCOLMALUS.
CunbHble U cna0ble 3JeKTpouThl. CTeneHb




JUucconranumn

Nonnoe npoussenenue Bojsl. Cpea BOJHBIX

30 pactBopoB. Bogoponnsiii nmokaszarens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, npoTekaroniye B
pacTBOpax AJIEKTPOJIUTOB
[IpakTrueckas padora Ne 3 o Teme

32 "XUMHYECKUE pEeaKIuu B paCTBOpPax
3JEKTPOJIUTOB"
OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

33 peaknuu. BaxxHenme oKucImTeNu u
BOCCTAHOBUTEIHU

34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
OanaHca

35 DNEeKTPOJIN3 PaCTBOPOB M PACILIABOB
BCIIECTB

36 Pemrenue 3a1ay pa3inyHbIX TUIIOB

37 Pemrenune 3a1ay pa3inyHbIX TUIIOB

38 CucreMaru3anus 1 0000IIeHNE 3HAHUI 10
TeMme "XuMuueckue peakiuu'

39 KonrponbHas padora no teme "Xumudeckue
peakuun"
[Tonoxenne Hemerawios B [lepnonnueckoi

40 CHCTEeME XMMHUYECKUX dmeMeHToB []. U.
MeHeneeBa 1 0COOCHHOCTH CTPOEHUS UX
aToMoB. OU3NUYECKHE CBOMCTBA HEMETAJIOB

41 AnnoTponusi HeMeTauIoB (Ha IpuMepe

KHCIIOpo/ia, cepsl, pocdopa u yriepona)




Bopopona: nonydyenue, pusndeckue u

42 XMMHYECKHE CBOMCTBA. ['uapuabl
["anorensl: HaXOX/A€HUE B IPUPO/IE,

43 CHOCoObI MOTyYeHUs, PUINYECKUE U
XMMHYECKHUE CBOMCTBA
l"anorenoBonopoasl. Baxkneiue

44 KHUCJIOPOJICOACPIKAIINE COSTUHEHUS
TaJIOTeHOB
JlabGopaTopHbIe ¥ IPOMBIIIUICHHBIE CITOCOOBI

45 noJiyueHus rajgoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCIUHEHHIA
[IpaxTnueckas padbora Ne 4. Pemenue

46 AKCIIEPUMEHTATIbHBIX 3334 110 TeMe
"Tanorensr"

Kucnopon: nabopatopHsie u

47 MIPOMBIIIIJICHHBIE CTIOCOOBI MOTYYEHUS,
¢dusnyeckre 1 XuMuyeckue cBoiicta. O30H.
[IpuMeHeHne Kucnopoia u 030Ha

48 Okcubl U NEPOKCUIBI

49 Pemrenune 3a1ay pa3inyHbIX TUIIOB
Cepa: HaXOXKJICHUE B MIPUPOJIE, CITOCOOBI

50 MOJTyYeHUs, PU3NICCKUE U XUMHYCCKHE
CBOMCTBA

51 CepoBoaopo, CyIbpuasl

59 Kucnopocoaepkaiiue COeMHSHHS CEePHI.
Oco0eHHOCTH CBOMCTB CepHON KUCTIOTHI

53 [TpakTuyeckas padora Ne 5. Pemenue

SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u




eé coenquuenus"

A30T: HaX0XJIEHUE B IPUPOJE, CLIOCOOBI

o4 MOJIy4yeHus, PU3NYECKUE U XUMHUECKUE
CBOMCTBAa. AMMHUAK, HUTPU]IbI

55 Kucnoponcoaepxaiiue coequHeHHs a30Ta.
OcoOeHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 [IpumeHneHue a30Ta v €ro COeTMHEHUH.
A30THBIE y10OpEeHHS
dochop: HaxOkKICHHUE B TPUPOJIE, CIIOCOOBI

57 noJiydeHus1, GU3NYECKUEe U XUMUUECKHE
cBoiictBa. Dochuas u hochun

58 Oxcunst hocdopa, hochopcoepxariue
kucnotel. Conu pochopHON KUCTOTHI

59 [Ipumenenue ocdopa u ero coeTMHEHUH.
dochopubie yIoOpeHus
ITpakTryeckas pabora Ne 6. Pemenue

60 AKCIEPUMEHTANIbHBIX 3a7a4 10 TeMe "A30T 1
dbochop u ux coenuHeHU"
VYraepo: HaxoXAEHUE B IPUPO/IE,

61 AJIJIOTPOIIHBIE MOAUPUKALNY; GU3NUECKUE U
XUMHYECKHE CBOMCTBA, TPUMCHECHHE

62 Oxkcun yraepona(1l), O.I‘<CI/I,11 yraepona(lV),
yrojibHasi KUCIIOTa U €€ COoNn

63 Pemrenue 3amaq pa3muaHBIX THITOB
Kpemawnii: HaxoXaeHHE B IPUPOJE, CIIOCOOBI

64 MOJIy4eHus, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcun kpemuans(IV), kpeMHUEBast KUCIOTA,




CHJIMKAThI

IIpuMeHeHrne KpEMHUS U €70 COCIUHEHUM.

66 CrekJ10, ero nojgy4yeHue, BUJIbI CTEKIIa

67 Pemenue 3amay pa3iMuHbIX TUIIOB

68 CucreMaruzanys 1 00001IeHe 3HAHUHT 10
teme "Hemeramibr"

69 Kontposbnas padora o teme "Hemeramibr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOPPEKILHUSI OITHOO0K
ITonoxenne metamwios B [lepnoanueckoit

71 CUCTEME XMMHUYECKHUX IJIEMEHTOB.
Oco0eHHOCTH CTPOCHUS IITEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB

7 O6mue ¢pusznyeckue cBOMCTBa METAIIOB.
[IpuMeHeH1ne METaIJIOB B OBITY U TEXHUKE

73 Cnnasel MetaiioB. Kopposust metannoB

74 Pemrenune 3a1ay pa3inyHbIX TUIIOB
DNEeKTPOXUMHUECKUN Psii HAPsSKEHU N

75 MeTaioB. O01re crnocoObl MONTydeHus
METaJIJIOB
OO1m1ast xapakTepucTHKa MeTaylIoB [A-
rpynisl [leppoaudeckoit cuctemsl

76 XMMHYECKHUX 31eMeHTOB. HaTpuit n kanwmii:
MoJTy4eHue, PU3NICCKUE K XUMUICCKIE
CBOWCTBA, IPUMEHEHHUE TIPOCTHIX BEIIECTB
UX COeIMHEHUH

77 OOmas xapakrepucTika Metauion I1A-

rpynusl [leppuoguyeckoit cuCTEMBI




XUMHUYECKHUX 3JIEMEHTOB. Maruum u

KaJIbIIUI: OTydeHHne, (PU3HIECKUe U
XUMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCAMHEHUMN

78

JXécTkocTb BOJBI M CIIOCOOBI €€ yCTpaHEHHUSI

79

AJIOMUHHI: TTIOTydeHue, (PU3NIecKue 1
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE

80

AMdoTepHbIe CBOWCTBA OKCHIA U
TUIPOKCH/IA ATFOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHHMS, UX
MIPUMEHEHHE

81

Pemenne 3aa4 pa3jIMuYHbIX TUIIOB

82

[IpaxTuueckas padora Ne 7. Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeMe
"MeTaJibl TIaBHBIX oArpymnm"

83

OO6m1ast XxapakTepruCTUKa METAIIJIOB
no6ouHbIX noarpynn (b-rpymnm)
Ileprognueckoi cCHCTEMbI XUMHUYECKHUX
2JIEMEHTOB

84

dusznuecknue U XUMHIECKHUE CBOMCTBA Xpoma
" €ro COGHHHGHHﬁ, X IPUMCHCHUC

85

Baxnerime coeTMHEHUs Maprasiia.
[Iepmanranat xKanusi, €r0 OKUCIUTENbHBIE
CBOICTBa

86

OuU3NYECKNE U XUMUYECKHE CBOMCTBA
JKenesa v ero coequHeHui. [lonydyenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

duznueckre U XUMHUYECKHUE CBOIICTBA METN




U €€ COCIMHEHUM, UX IPUMEHEHUE

duznueckre 1 XUMUYECKUE CBOUCTBA [IMHKA

88 U €T0 COCMHEHUH, X MPUMEHEHHE.
I'mapoKCOKOMILIEKCHI IUHKA
[IpakTrueckas padota Ne 8. Permenue

89 9KCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"Mertasuiel TOOOYHBIX TTOArpyI"”

90 Pemenue 3aay pa3iMuHbIX TUIIOB

01 O06o0mIeHne 1 cucTeMaTH3anus H3y4YeHHOTO
Marepuania mno teme "MeTaysr"

92 KontponbHas padota mo teme "Mertamibr"

93 AHanus pe3ynbTaToB KOHTPOJIbHON paboThI,
KOPPEKIIHs OIIHO0K
Poinb xuMum B obecrieueHH yCTOMYMBOTO

94 pa3BuTHs yenoBeuecTBa. [loHsATHE O
HAYYHBIX METO/IaX UCCIICOBAHMS BEIIECTB
Hay4nple mpUHIIUTIBI OpraHU3aIuN

95 XMUMHUYECKOT0 IPOU3BO/ICTBA.
[TpomsblnIeHHbIE CIOCOOBI TOTYYEHUS
BaXHEUIIINX BEILIECTB

96 XUMHUUECKOe 3arpsi3HeHHe OKpY Karomien
Cpeabl H ero IMOCIIeACTBUS

97 XUMUS 1 370pOBbE YETOBEKaA.
JlexapcTBeHHBIE CPEACTBA

08 Xumus nuiy. Poib xumuu B o0ecieyeHun
MUIIeBON O€30MacHOCTH

99 Kocmernueckue u napdroMepHbie CpeacTBa.

BriToBasg xumus




XuMHS B CTPOUTENBLCTBE. BaxkHenmme

100 CTPOMUTEINIbHBIE U KOHCTPYKLIMOHHbIE 1
MaTepHuabl

101 XuMus B CEIIbCKOM XO3SIICTRE. 1
Oprannueckre U MUHEPAIbHBIC YI0OPCHUS
CucreMmaruzanys 1 0000IIeHre 3HaHUT 3a

102 Kypc 11 knmacca. UToroBast KOHTpOJIbHAS 1
pabora.

OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

» Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Craakos C.A., JIEBkuH
A.H., Axunonepsoe o6mectBo «M3natensctBo «IIpocBemienner

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET






