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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHO oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PefepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qenepanvy, peaqu3yIOUMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOoJIO)keHM «CTpaTerun pas3BuTUS BocnuTanus B Poccuiickoit
Oenepauun Ha niepuon 10 2025 rona» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 xaccos.
W3yuyenue mpeamera, peanuzyeMoe B yclnoBusAX auddepeHunpoBaHHOTO,
npoduiabHOro OOyYeHMs, MpU3BaHO obOecrneunuTh o0Ie00pa3oBaTENbHYI0 |
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
ajanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
IIPOJIOJDKEHUST 00Y4YeHHUsT B OpraHu3aiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCA OAHOW U3 MPUOPHUTETHBIX TUCIUTIIUH.

B nporpaMmme mno XuMuM HazHayeHUE MpeaMera «XUMHUS» TOydaeT
noJpoOHYI0 ~ MHTEPIPETAlMi0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IICJICH, COACpIKaHMS,
pe3ynbTaToB OOyueHUs M TpeOOBaHWN K YpPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJIHSIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITUN:

e uH(}OpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
[OJIyYEHHE TNPEJCTABICHUS O LENsX, COAEpkKaHUM, OOLIel cTpaTeruu
o0y4yeHus, BOCIIUTAHUS U PAa3BUTUS O0YUAIOIINXCS CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast npeycMaTpuBacT
olpejiesieHNe: MPUHIMIOB CTPYKTYPUPOBAHHUS M IOCIEIOBATEIBLHOCTH
U3y4eHHus yueOHOro maTepuana, KOJUYECTBEHHBIX M KaYECTBEHHBIX €T0
XapaKTEepPHUCTHK; MOAXOJI0B K (OPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKHM 0Opa3oBaTENbHBIX IOCTH)KCHUH OOYyYaromuxcsi B
paMKax HWTOTOBOM arrectal B (opMe €IUHOrO TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma a1 yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpeniesieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHbIM JIMHUSIM/pa3iesiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIIYEMOIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIUYECKYIO0 MHTEPIPETAIMIO 1IeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEILHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJbTaTOB OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOMU
IPOTPaAMMBI CpeaHero o01ero oOpa3zoBaHus (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHus y4eOHOro mpeaMera
«XuMHs» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJDKHA OMNpPEAENSIThCS B COOTBETCTBHHM C HAINPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeTOB 0a30Boro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO O0yUEHHS Ha YpPOBHE CpEIHEro oOlIero oOpa3oBaHUS
XUMHUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H HA pealn3alHio
MPEEMCTBEHHOCTH €  MOCIHEAYIOIIUM  3TaloOM  TMOJYYEHHS  XUMUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBsA3M wm3yueHHe mnpeaMeTa «XUMH» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  PACIIUPEHUE U  YIIIyOJIeHWE  TEOPETUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYalONIUXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPIITH
oOydYeHwsl, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYICHUS XUMUYECKOTO
o0Opa3oBaHus B OpraHu3aIusax npodeccruonamsHOro oopazoBanus. Hapsmay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pE3yiabTaTaM OCBOCHHS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue rnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydarommxcs, Ha (OPMHUPOBAHHE Y HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMMEIOIMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH M3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckass XHMHS» COCTABJISET COBOKYIMHOCTh TMPEJAMETHBIX 3HAHUN W
YMEHUU, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMmera. JTa cuctema
3HAHUM TOJy4YaeT OMNpeaeEHHOEe TEOPETHUECKOe OMOJHEHHUE, IO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YriayOJ€HHOM YpOBHE H3Yy4YeHHUs IMpeAMeTa obecredyeHa
BO3MOXKHOCTb 3HAYUTEIBHOTO YBEIWYEHUS OO0BEMa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUU Ha OCHOBE PACHIMPEHUS] M YIIIyOJICHUS
NPEJICTaBIICHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHUs PeaKIIfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS] XMMHUYECKOW KUHETUKU
U TepMoauHamuku. W3yuenue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB O6azupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSICHACTCS C TOYKU 3PEHUSI IHEPTreTUUECKUX U3MEHEHUN mpu e€ o0pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUIIOB ~ PEAKIuH  JOMOJHSAeTCS  (QOpPMHUpPOBAHHMEM  MPEACTABICHUH 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJTIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUM ynemnseTcs 0co00e BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIni.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHHE CMEXHBIC MTPeAMEThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UYecKOro mpoduis O0binoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro marepuana mo obmeit xumuu. [lpu
M3YYEHUHU TpeAMEeTa B JIaHHOM CJIy4yae akleHT OyJeT cjAelaH Ha OOIIHOCTh
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPU B XMMHHU U B (PU3HKE: aTOMHO-
MOJIEKYJsipHasE Teopusi (MOJEKYJsipHAs Teopus B (PU3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpeMsa B COIEpKaHMUM MpeaMeTa Uil KJIACCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyaeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIeBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAaxX INpPEACTaBUTEINEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOLEeccoB (OTOCUHTE3A, IbIXaHMUs, TUILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
0OLIIEHAayYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3IX C Y4YEOHBIMH MpeaMETaMHU, BXOJISIIUMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeaMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOT'O M CpeJHero ooIiero oopazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHsS TMpeAMeTa Mpearnoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mnpeACTABIECHUN: O MaTepUATbLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHbIX HayK W €€ BeAylled poilu B oOecrneyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYEeCTBA: B  pELIEHUH  IpodiieM
HKOJIOTUYECKOM, PHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHUU
MEJIMIMHBI, CO3JaHNN HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00ecnevyeHny paroHaIbHOIO MPUPOJOINOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKAa, a TAKKE IKOJOTHYECKU
000CHOBAaHHOT'O OTHOILIEHHSI K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaAMEHTAITBHBIX
MOHATUM, 3aKOHOB M TEOPHM XHWMHUH, COBPEMEHHBIX MPEACTABICHUNA O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHWsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMAX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW MJI1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XHMHH, IJIs1 OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMCIOIINUX ECTECTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOHN JEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XAMHYECKUM  TIPOU3BOJICTBOM, HCIIOJIb30BaHHEM U  TepepaboTKOM
BEIIECTB;

e yrayOJeHWUE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SBJICHUW, HWMCIONIUX MECTO B
IPHUPOJIC, B MPAKTUUYCCKON JCATEITHPHOCTH U MTOBCETHEBHOMN KU3HH.

B rmuraHe peanmuzanmuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU WU3YUYECHUH
npeaMera «XuUMHs» Ha  yrAOyOJIEHHOM ypOBHE OCOOYIO  aKTyaJlbHOCTh
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIUTaHUE YOEKIEHHOCTM B TO3HABAEMOCTU SBJICHUA TPUPOJIBI,
yBaXEHUS K TIpolleccy TBOpYEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAlMM K OOYYCHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥  CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BAHHIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOTO TMPHUPOOTIOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbl, MPUOOPETEHNE OTBITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUW Ha YTITyOJIeHHOM
YpOBHE cpenHero obmiero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HeJENI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAUHEHUM.

DNEeKTpOHHOE CTPOCHHE aToMa YIiepoJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoAa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUAU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKUenTopHblil). TUNbl NepeKpbIBaHUS AaTOMHBIX OpOUTalleld, G- M T-CBS3M.
OnunapHas, nBoWHasE U TpoiHasi cBa3b. CrocoObI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM pajukane, HyKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. bBytiepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MoneKynsipHble W  CTPYKTYpHbIE  (HOPMYIIBI.
CtpykTypHble (OpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl wH30MepuM: CTPYKTypHas, IMPOCTPAHCTBEHHAS.
OnexTpoHHbIe YPDEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHaTue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa opranunyeckux coenuHeHuit (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobeHHocTy U KiIaccuUKAuUsl OpraHUYeCKUX peakiuid. OKHCIUTEIHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLCHUI:
O3HAaKOMJICHHE C OO0pa3laMyd OpPTraHMYeCKUX BEIIECTB M MaTepHallaMH Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omonmornueckuii psiji akaHOB, 001Iast GopMyIia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTasie yriepona, o-cBsi3zb. DU3MUECKHUE CBOMCTBA
AJIKaHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, IUKIM3ALMK, TUPOJIN3a, KpeKuHra, ropenus. llpencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMSI M XUMHUUYECKUX CBOMCTB MalbIX (IIUKIONpPONAaH, LIHUKIOOYTaH) U
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o601mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB, Sp*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMCILCHUS B O-TTOJIOKEHUE
Ipy JABOWHOM CBS3W, MOJIUMEpHU3auu U okucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHnHbIe peakiny Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MMPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHbBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMHYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JueHOB. CrIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaUCHOB.

Anxunbl. ['oMonorudyeckuii psj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHMHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepoga. dusnyeckue CBOWCTBA aTKHMHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaKIMU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA AIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIE peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOITydeHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBoAopoAbl (apeHbl). ['oMONOruyeckuil psii apeHoB,
obmrast opMmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJIbl OeH301a. PU3MYECKHE CBOMCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMEIIEHUSI B O€H30JIbHOM KOJIbLIE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOCANHEHUS, OKUCIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE AaTKUIBHBIX PpaTUKaIoOB, KapOOKCHIBHOM,
TUAPOKCWIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTUUYECKHUX YTIJIEBOIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KamenHnbliit yronp u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[IponykThl nepepabOTKU HEPTHU, UX TPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBMe Ha TaJoreHNpPOU3BOAHBIE BOJHOIO U CHUPTOBOTO
pacTBopa MIENoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOJbl HW3YUCHHS BEIIECTB M HX NPEeBpallCHUN:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHAa4YHBIM pacTBopoM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OITHICHA U
U3Y4YeHUE €ro CBOWMCTB, O3HaKoMjieHHe C KojulekuusmMu «Hedtb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOIOB U FaJOTr€HIIPOU3BOIHBIX YTIJIEBOIOPOIOB.

Kuciopoaconepxkamue opranudeckKue coeJHHEHHUA.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHona). ['omonoruueckuil psa, obmas Qopmyna, u3oMepws,
HOMEHKJIaTypa W kiaccuukanus. Dusnueckue CBONCTBA  MpeaeiabHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMM.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE 3TaHOa U METaHOJa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUIEHIVIMKOJNb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBnenne 0 MexXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHsS] W TPUMCHECHHE
MHOT'OaTOMHBIX CITIUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIbI U
O0eH3oapHOTO sAnpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrniocoObl ostydyeHus u npuMeHnenue penona. Genondopmanbaeruaas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOWMCTBAa  albJIETUJIOB W  KETOHOB:  PEaKIUHU
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepus u HoMeHKIaTypa. duznueckue CBOMCTRa
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepuUKaIUU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OCOOEHHOCTH CBOMCTB MYpaBbUHOW KHCJIOTHL. [loHSTHE O TMPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas (opMmyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKHE CBOWCTBA: THUIAPOJIW3 B KHUCIOH U
IEIIOYHOU CpeIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

OO6mast xapaktepuctuka yriaeBoaoB. Knaccudukamms yrieBoaoB (MOHO-, TU-
U Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3a. du3znyueckue CBONCTBA M HaXOXJeHHE B Npupoae. POTOCHUHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMU C YYACTHEM CHUPTOBBIX U aJIbJICTHUIHOU
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajbTo3a U
nakTo3a. BoccraHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoje u npuMmeHenue. [lonmmucaxapuasl: kpaxmai,
INIMKOTeH U 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MYECKHME CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmajia: TMAPOJIN3, KAa4eCTBEHHAs peaklus C HOJOM. XUMHUYECKHUE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3¢GupoB eitoo3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
pPacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ITAHOJA C HATPUEM,
OKHUCJIEHUE ATWJIIOBOI'O CIIUPTA B albJETH] HAa PACKaJIEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHa €
ruapokcuoMm Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmaya C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a/ad 1o teMam «CHUpThl U
denoinby, «KapooHoBbie KUCTOTHL. ClI0XKHbBIE A3UPBD».

A3oTcoaep:Kale OpraHudeckne coelMHeHnsl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kimaccudukaiuss aMUHOB:
anudaTUyecKue W apOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moiekyi, obmias dbopmyia, U30MepHsi, HOMEHKIaTypa U (pU3NYECKue
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeJACTaBUTE]Ib aMHUHOB apoMarudeckoro psga. CrpoeHue
aHwIMHA. B3auMHoOe BiMsIHUE TPYII aTOMOB B MOJeKyJse aHuiauHa. OcoOEHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauyecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpUMeHeHue anudaruyeckux amuHOB. [lonmydenue aHunmHa u3
HUTPOOCH30I1A.

AmMuHokucnoTel. Homenknarypa u nomepusi. OTnesibHble IPEACTABUTENH Of-
AMMHOKHCJIOT:  TJIMLUH, ajaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklus TMOJUKOHJEHCAUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benkn kaxk npuponHele nonuMepsl. llepBuuHas, BTOpHUYHAsT W TpETHUYHAs
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJIKOB: TUIPOJIW3, JEHATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX IPEBPAILLICHUI:
pacTBopeHUEe O€NKOB B BOJE, JA€HATypamusi OEJIKOB NMpPU HArpeBaHUU, LIBETHBIC
peakiuu Ha O€JKW, pEeIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3zoTtconepxamue OpraHu4eCcKue COEZIMHEHUS» " «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BricokoMoOJIeKYJISAPHbIE COCIMHEHUS.

OCHOBHbIE MOHATHSI XUMHUU BBICOKOMOJIEKYJSPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJEKYIISIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TOJUCTUPOJ, MOIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noMdTHICHTepedTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPOMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPHI, OMOpa3iiaraeMble IOJUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmoliekyaspHod (OpMyJbl OPraHMYECKOrO COCIMHEHHUS IO
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HaXOXJICHHUE
MOJIEKYJISIpHOU  (OpMYJIBl OPraHUYECKOrO COeAMHEHUsT 1Mo wmacce (00BEMY)
IPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIOCOOOB
NOJIyYEHUS, ONPENEIICHHE JOJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKONW XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIIUX €CTeCTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHUE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIUs,
Macca.

buonorusi: knmerka, opraHusM, OJKOcHUCTeMa, Owuocdepa, meTabomm3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUN NHUTaHUSA, OpPOXKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKOMaeMble, TOTIIUBO.

TexHonmorusi: MNUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHATBLHOTO THTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JOUEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIEeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNImaM W NEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHu4ueckass CBSI3b. BuAbl XHMHYECKOW CBSI3U: KOBaJCHTHAas, HMOHHasi,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BasieHTHOCTP W BaJICHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUraHAbl. 3HAYEHUE KOMIUIEKCHBIX COEAMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTtBopax. CrnocoObl BBIPAXKEHUSI KOHUEHTPALUH PAcTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellienHbie n
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIEeCTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEJIBbHBIX MPEACTABUTENEH HEOPTaHUUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PHeKThl XUMHUUYECKUX PEaKIIHil.
TepMoXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOpbl, BIUSIOMIME HAa TOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuibHbie U cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PacTBOPOB: KHUCJIOTHas, HEUTpasibHas,
menounas. Bomoponueiii nmokazatens (pH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHWUSI.
Baxneiimue OKUCIUTENIM W BOCCTAaHOBUTENIHM. MeToa 3JIeKTpoHHOTo OarnaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIIAaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3YUYCHMS BEIIECTB M WX MPEeBpaIlCHMUIA:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUTMYECKUX PEIIETOK, IPOBEJICHUE PeaKIuii HOHHOTO 0OMEHa, oIpe/elieHre
Cpelbl PacTBOPOB C IOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW pEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemeHToB [[.M1. MeHneneeBa 1 0OCOOEHHOCTH CTPOCHUS MX aTOMOB. DU3MYECKUE
CBOMCTBA HEMETAIJIOB. AJUIOTPOINHUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
METAJUIAMA UM HEMETaJUlaMHM, BOCCTAaHOBHUTEJIBHBIE  CBOWCTBA. ['mapunsl.
TonnuBHBIE IIEMEHTHI.

lamorensl. HaxoxneHue B mpupoje, COCOObI MOMydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOPOIACOIepKaIIUe
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne rajJoreHoB U UX COCTMHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJyUYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpupojJe, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoiictBa. CepoBomopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). CepHuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxaenue B mpUpoAe, CHOCOOBbI MONYYEHHs, (PU3HYECKHE WU
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIAbI. OKCHIBI a30Ta. A30THCTas U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl ToONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u dochun. Oxcunbl dochopa, dhochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(Il), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKu. [IprMeHeHne MpOoCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €T0
COE€IMHEHUM.

Kpemuuii. HaxoxnaeHue B mpupojie, CIOCcOObl TOJy4YeHHs, (Pu3nUecKue u
xuMuueckue cpoiictBa. Oxcua kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coequHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cuCTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOCHUS DJIIEKTPOHHBIX 000JI0YeK aToMOB MeTamuioB. OOmue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CriaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psif  HanmpspkeHuid MeTtawioB. OOmme  crnocoObl

MOJy4YECHUS METAJIOB: TUAPOMETAIITYPIHUS, APOMETAILTYPIusl,
anekTpoMeramutyprus. [lonsitue o koppo3un MetamuioB. CHocoOBbl 3alIMTHI OT
KOpPpO3UH.

Oo6mrast xapakrtepuctuka MeTawioB [A-rpynmsr [lepuognyueckoit cCUCTEMBI
XUMUYECKUX 23yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCTUHEHUM.

OO6mrast xapakrepuctiuka metamoB I[A-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJiydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUSI.



AJIOMUHUN: TIONTyYyeHue, GU3NYECKUe U XMMUYECKUE CBOMCTBA, TPUMEHECHHE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast  xapakTepucTuka MeTawioB moOouHblx mnoarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

®uU3NYECKHUE U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AuUXpOMaThl, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyyeHrne U NpUMEHEHUE XpoMa.

Ou3nyeckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COCAWHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat xanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu kenesza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Keie3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MeIU U €€ coenquHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHU M.

[Muuk: mnomydeHue, (PU3MYECKHE UM XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
LIMHKA U €TO COCITMHEHUM.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
U3ydyeHre oO0pa3loB HEMETaUIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHCJIOpOJE, M3YYEHHE KOJUIEKIMH «MeTamuisl W CIUIaBbl», B3aMMOJICHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETBHBIX METAUIOB C BOAOW (BO3ZMOYXHO HCIOJIb30BAHUE
BUJIEOMATEpUaIoOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOPaMU KHUCIOT U
1IEJI04€M, KAYECTBEHHbBIC PEAKIIMM HA HEOPTaHUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHOHbl METAJUIOB, B3aMMOJEUCTBUE THUIPOKCUIOB AIOMHUHUSA W I[UHKA C
pacTBOpaMu KHUCJIOT U IIEJIOYEH, PELIEHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeEMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaiubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumMuu B o0ecriedeHr yCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJaxX IIO3HAHHUSI M METOAOJIOTMA HAYYHOI'O0 WCCIEAOBaHMUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombliieHHbBIE
crocoObl MOYYEHHUs Ba)KHEUIIMX BELIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHUS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrieueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumusgs H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Poigb XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBKU. Poib xumuu B
oOecreyeHuu NUIIeBOi 0€30MacCHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MpPEeNaparoB OBITOBOM XUMUU B TOBCEAHEBHOMU
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BAKHEUIIINE CTPOUTEIIbHBIC MaTepHayibl (IIEMEHT,
OEeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHrnle 3agaun.

Pacuértel: Macchl BemecTBa Wi 00bEMa Tra3oB MO U3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WIM O00BEMY OHOTO M3 Y4YaCTBYIOIIMX B PEAaKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB MMEET MpPHUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJYKTA
peakuuu, €ecid OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaE¢HHOU
MaccoOBOM JoJie pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA TMPOJAYKTAa pEaKIuu OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanmst  MeXNnpeaMeTHBIX  CBA3€H TNpU  H3ydyeHUH oOmed u
HeopraHudeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHSITHH, MPUHATHIX B OTACIBbHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mme ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYUHBIN (DAKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCUpUKAIs, IEPUOJUIHOCTb, HAOIIOACHHE,
U3MepeHne, IKCIIEPUMEHT, MOJIEITh, MOJICTUPOBAHUE.

®usnka: Marepus, MHUKPOMHUp, MaKpOMHUpP, aTOM, DIJIEKTPOH, HPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUN YPOBEHBD,
BEILIECTBO, TEJIO, OO0BEM, arperaTHO€ COCTOSIHUE BEIECTBA, WJICAJIbHBIA Tra3,
¢du3nuecKkre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorusi: kneTka, opraHu3M, 3KOCHCTEMa, Onocdepa, MeTadoIn3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKICHMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pPECYPCBIL.

TexHoNmorus: XMMHUUYECKass MPOMBIIIJIEHHOCTh, METAJTYpPTHUsl, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOXO035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dbapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



mnmpemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, OSJICKTPOHHAA
IMPOMBIINIJICHHOCTD, HAHOTCXHOJIOTHMH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMUN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oOmero o0pa3oBaHUsl BBIIETEHBI CIEAYIOUIME COCTABJISIONIME: OCO3HAHME
0oOyJarolmUMHUCs POCCUMCKON TpaXJaHCKOW HJEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0oOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATEIMH B OOIECTBE TMpaBUJIaMM W HOPMaMH TIOBEJICHMS; HAJIMYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBHONM M TMPAKTHUYECKOW JIESITEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JeTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIBbHOCTH
oOydJaromuxcs B MPOLecCe peaau3alud 00pa3oBaTENbHONU N1EATENbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SI3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKIUNYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTH IMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3TMYHBIX BUJIOB YI€OHOU JEATEIHHOCTH;

2) NIaTPUOTHYE€CKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUH;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAaYKH €CThb PE3yibTaT
JUINTENbHBIX ~ HAONMIOEHUHM, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEJIIbHBIX MOTHBOB B TOJYYEHUU U TMOCIETYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIlMH, CBA3AHHBIE C XUMUUECKUMU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYTIKOB;

4) dpopmMupoBaHus KYJIbTYPBbI 310POBbS:

NOHMMAaHHUS IEHHOCTeW 370poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIFO/ICHUST TIpaBUJl OE301AaCHOr0 OOpallleHUs] C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JCATEIHLHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HMCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHW NPaKTUYECKUX 3a7ad
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPAKTHUYECKOMY U3YYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIAYAIBHOW TPaEeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MNPHUPOAE KaK HCTOUYHHKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMATILHOM CpEIbl;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOJOTNOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHUECKON KYJIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPY’KaroIeM MUpPE KaK O €IWHCTBE NMPUPOJIBI U YeJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIN3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBIECHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTEpPUANbHON KYyJIbTYpbl, B PEIICHUH TIJIO0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHMYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4jeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMaHUsl CYHIIHOCTH METOJ0OB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy4aeMble 3HAHMS JJIs aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHU JelaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIpyTHUE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEPCAJIbHBIE Y4YeOHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJbHbIe yUeOHbIe JeiiCTBUA

1) 6a30Bble JJOrHYecKHe JAeCTBUS:

CaMOCTOATENbHO  (OpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMHU LIEJISIMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHU;

BBIOMpATh OCHOBaHUS W KPHUTEPUU IS KIacCU(PUKAIMK BEIIECTB |
XUMHUYECKUX PEaKIUil;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJIICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSThH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XuUMHUuUeckas (QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4YeOHBIX MMO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB U XHUMHUYECKHUX
peaxkuuu;

dbopMyITUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHHUPOBAHHUS U TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000I1IeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJILTATOB MCCIICAOBAHUSA,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOperaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTHYECKUX 3a7a4, NPUMEHEHUIO pPa3InYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWHPoOpManuu (HAy4dHO-
NOMYyJsIpHAsl JUTEepaTypa XHUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTEepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAMMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM,;

CaMOCTOSAITETILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpadyKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4HBIM $3BIK B KayecTBE CpeAcTBa Mpu padbore cC
XUMUYECKOW MH(MOpMalMel: NpUMEHSATh MeXnpeaMeTHble ((dusuyeckue u
MaTeMaTUYEeCKre) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMBI B XO/I€ TUAJIOra U/Uiu
JMCKYCCHUH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPE/I0KECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IIPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH ITPU BBINOJIHEHUHU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alni y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUN B
X0J1e 00CYKJIeHHUsI 1 0OMEHAa MHEHHSIMH.

PeryasiTuBHbIC YHHUBepPCAJIbHbIC y4eOHbIE NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYUIECTBISTH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNroOpuTM JEHUCTBUHA TIpH
BBIMIOJTHEHUN Y4YeOHBIX M HUCCJIEIOBAaTEeIbCKUX 3a/lad, BBIOMpATh Haubosee
b (eKTUBHBIN Ccrmoco0 HX pemeHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIC pe3yabTaThl OCBOCHHS MPOTrPAMMBI [0 XUMUU HA yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oO0Imero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIC 3HAHMSI, YMEHHS U CITIOCOOBI ISHCTBUI
10 OCBOCHUIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JACATEIHHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUW B PA3THYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHeEil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaTbl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHMS Kypca «OpraHuyeckass XuUMUSI»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWH OPTaHMYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJM B OOECICUCHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTMUECKOM, IHEPreTUUeCKOr U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEpUAJOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrieyeHuu PalMOHAIIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHMM MHUPOBO33PEHUS U OOLIEH KyIbTYpHI
YeJIOBEKa, a TaKKe OJKOJIOTMYeCKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEJIE;

BJIAJEHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraroIINe NOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, SJIPO U DJIEKTPOHHAs
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO3OYXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajgukain, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHasi M MPOCTPAaHCTBEHHas (reomMeTpuueckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA PN, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCIIOPOJI- U a30TCOJEPIKAINE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHMS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon JI. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BemiecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPAIICHUS DSHEPrUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JEXKAIIUe B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MIPEACTABICHUS
0 MEXaHH3MaxX XHMHUYECKHX pPEaklHi, TEePMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30oMepHbIi b dekThi, opuentanTsl 1 u Il pona);
(akTONOTrMYEeCKHE CBEICHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30MacHOM
UCIIOJIb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  YeliOBeKa, OOMIMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE ITOHATHUS IPU
ONMCAaHUU COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COCTUHEHNUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

HCMOJIB30BATh XUMHUYECKYI0 CUMBOJIMKY JUISI COCTABJIEHUSI MOJIEKYISIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUS XWMHWYECKUX PEAKIMU U PACKPBIBATh UX CYLUIHOCTH:
OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEAKIMA  NOCPEACTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLTIOCTpAIun
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBoauTh TpUBHAIIBHBIC Ha3BaHUS IS OTACIBHBIX
MpeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITWJICH, alleTHJICH, TONYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJN, (QOpMaNIbIETU, alleTAIbJICTU, AalleTOH, MYypaBbUHAs
KHUCIIOTa, YKCYCHAs KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAaJbMUTUHOBAS KHUCJIOTHI,
TJIMIMH, aJlaHWuH, MajabTo3a, (PPYyKTO3a, aHWIIWH, TUBUHWI, U30TPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

chOpMUPOBAHHOCTh yMEHUSI OMNPENENsATb BUJ XUMHUUYECKON CBS3M B
OpraHUYeCKUX COCAMHEHUAX (KOBaJEHTHAs WM WOHHAas CBs3b, G- U T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa jyisi 00bICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3uYecKkue MU XMMHYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTENICH Pa3IMYHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QJIKWHOB, apPOMAaTUYECKUX YTIJIEBOJIOPOJOB, CIUPTOB, AaJbJIECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, 1H- W TIOJIMUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKIY  HUMH  YPaBHCHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHX PEAKIUH C MCIOJIB30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaThb HAa KOHKPETHBIX IpPUMEpPaxX
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYCCKUX COCTUHEHUN OT
KpaTHOCTH U TUIIA KOBAJEHTHOM CBS3H (OG- U M-CBSA3M), B3AUMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hOopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOYHUKHU YTIIECBOIOPOIHOTO
CeIpbsi (HedThb, MPUPOIAHBIM Ta3, Yyrojb), CHOCOOBI ero mnepepaboTKu U
MPaKTHIECKOE TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAaHWHW O €CTECTBEHHO-HAYYHBIX
MeTOJax IMO3HaHUS — HAOJFOJACHUN, U3MEPECHUH, MOJICIUPOBAHNUN, YKCIICPHUMEHTE
(peasibHOM U MBICJICHHOM ) U YMEHHUS IPUMEHSTh 3TH 3HAHUS;

c(hopMHUPOBAaHHOCTH YMEHHUS MPUMEHSTD OCHOBHBIC onepanuu
MBICIIUTEIILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyUYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUs CYIIHOCTH MAaTepUAIbHOTO €IMHCTBA MUDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMUU I OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJMUYECTBO BEIIECTBA), XapaKTepH3YIOIINX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: POTHO3UPOBATH, AHATM3UPOBATH U OIEHUBATH
C TMO3WIMH  DKOJIOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
MPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMHU YIIEBOJAOPOJOB Pa3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE IKCIEPUMEHTAIbHBIX
33/1ad 10 PACIO3HABAHWIO OPraHWYECKUX BEIIECTB) C COOJIOCHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1Aa0OPAaTOPHBIM O0OPYIOBAaHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIEPUMEHTA, AaHATM3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBUiIa SKOJIOTHICCKH 11eIIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3I0POBBS, OKPYKAIOIICH
NPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JIEMCTBUA Ha >KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazarens [IK;

aHAJIM3UPOBATH 11€JIECO00PA3HOCTh NMPUMEHEHUS OPraHUYeCKHUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHWH: OCYIIECTBJIATH IICJICHANIPABICHHBIA TIOMCK
XUMHAYECKOU MH(MOPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoil mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3MPOBATh XMMHYECKYI0 MH(OpMAIMIO, mepepadaTeiBaTh €€ M UCIO0JIH30BaTh
B COOTBETCTBHUU C MOCTaBJICHHON y4eOHOM 3agaueH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX MU TO3HABAEMOCTHU SBIIEHUM NOPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJOIOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl UEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIATAIONINE TOHITHS — XUMHUYECKHH DJIEMEHT, aToM, SApO aToma,

M30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAM, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUS aToma, THOpuaM3alius aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJJIMYecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPEHI€TKa, XUMHUYECKasi peaklusi, pacTBOP, JJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JHUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOU 3(deKT
XUMHUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKOW PEaKIUh, XUMHUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIUMU, TEPUOAUYECKUN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3AKOH COXPAHCHUS U
MPEBPAILCHUSI SHEPTUU NMPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOCHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJAMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUSI, O XUMHUYECKOM PAaBHOBECHUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(dbaKkTOJIOTHYECKHUE CBEJCHHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH W O€30macHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTraHWYECCKHUX BEIIESCTB B OBITY M MPAKTHYCCKOMN
NEATCIBHOCTA  4YEJOBEKa, OOMMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTepHbIC NMPU3HAKH TOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOIIME MOHATHS NPH
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUH XHMHUUYECKHX  PpEaKIHi,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BHUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEI[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU 0 Pa3TUYHBIM MIPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaliu3aTtopa H
JIPYTHUe); CAaMOCTOSITEILHO BBIOMPATh OCHOBAHMS M KPUTEPUU JJIsI KiIacCUDUKAIIUK
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XUMHUYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
COeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
WX DJICKTPOHHBIX 000JI0YECK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIMIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklnii MOHHOrO OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHbIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTH XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT pPa3IMYHBIX
(dakTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
o0lllue HayyHble TMPUHIUIBl XUMHUYECKHUX IPOU3BOJICTB; II€JIECOO0PA3HOCTh
MPUMEHEHHsS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJbI — HAOMIOACHUE, HW3MEpPEHHEe, MOJISTUPOBaHUE,
AKCTIIEPUMEHT (peajbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
yYMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOU JEeSATEILHOCTH YEJIOBEKA U B TTIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOT'O MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUYETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS;
MAaccChl BEIIECTBa WM 00bEMA Ta3a M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HAY€HHsS BOJOPOJHOrO IOKa3aTelisi pacTBOPOB KUCIOT M IIEJIOYEH C
U3BECTHOM CTEIMEHBIO JHUCCOIMAlMK; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUH, €CIU OJHO M3 MCXOIHBIX BEIIECTB AAHO B BUJIE pPacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JJAHO B H30BITKE
(MMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaU€CTBEHHOTO COCTaBa HEOPTAaHMYECKUX BEILECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbI0 HWHIUKATOPOB, H3YyYEHUE BIMSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ay 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 0€30mMacHOr0 OO0paIleHnus C BEIIECTBAMHU M J1A0OPATOPHBIM
obopynoBanueMm, (HopMynupoBaTh I€db HCCJICIOBAHUS, TPEICTABIATH B
paznuuHoON (PopMe pe3ynbTaThl AKCIEPUMEHTA, AHAIM3UPOBATHh M OICHUBATH MX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbIM 00OpyAOBaHHEM, OOpalleHHsl C BeElIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABAaTh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIMK B PA3JIMUYHBIX UCTOYHUKAX (Hay4dHas U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUYECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, iepepadaThiBaTh €€ U UCMIOIb30BaTh
B COOTBETCTBUH C MIOCTaBJICHHOU yaeOHOMU 3aj1adyeil.
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NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paszgea 1. Teopernueckne 0CHOBbI XUMHUH
Crtpoenue atoma. [lepuoandeckuii 3aKoH
1.1 n [lepnoanueckas cucteMma XUMUYECKUX 9
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1
' BEILECTB
1.3 XHWMHUYECKUE PEAKIIUU 19 1 3
Hroro no pazneny 39
Pasznen 2. Heoprannuyeckasi Xumusi
2.1 Hewmerannsl 31 1
2.2 Meramnibl 23 1 2
Hroro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertobl T0O3HaHUSA B XUMUU. XUMUS U 9
' KH3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaYEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3uu
OPraHWYECKHUX COECIMHEHHUU

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

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOMU CBSI3U, CITIOCOOBI pa3phbiBa
CBsA3EH

Teopust cTpoeHHsI OpraHu4eCcKUX
coenqunenuit A. M. byrieposa

Buasl nzomepun: CTpyKkTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEIMHEHUN

[IpencraBnenue o kiaccuukanuy u
cucremarnueckas HomeHkinatypa (IUPAC)
OpPraHMYECKUX BEILECTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUHU




CucreMmarusanus u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psl, oO1as
(dopmya, HOMEHKJIAaTypa 1 U30Mepus,
JJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOECHHE MOJIEKYJI

10

duznueckre 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl MosTyueHus: ¥ IpUMEHEeHne
AJIIKaHOB

12

Huxnoankansl: odmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOHCTB,
CTIOCOOBI IOJTYYEHUS U IPHMEHEHHE

13

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHUYECKOT0 BEIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISIIHNX B €r0
cocraB. CucreMarusanus 1 0000IIeHE
3HAHHH 10 TeME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas U LIUC-TPaHC-U30MEpHUs
aJIKCHOB

15

dusnuecKkrue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CriocoObl mosTyueHHs ¥ IpUMEHEHHE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue FTUIIEHA U U3yYEHHUE €T
CBOMCTB"
Pemrenne pac4€THbIX 3a1a4 Ha

18 onpe/iesieHue MOJIEKYIIpHON (GOPMYIIbI
OpraHMYECcKOro BEIIeCTBa
ANKaaueHbl: CONpsHKEHHBIE,

19 M30JIMPOBaHHBIEC, KyMYJIHPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKHE CBOMCTBA CONPSKEHHBIX
JTMEHOB

71 CrniocoObl nosTyueHHs U IPUMEHEHNE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psii, oO1as

2 (bopMmyna, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XHUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHbIe peakiii Ha TPOMHYIO CBSI3b

)5 CrniocoObl nostyyeHus U IpUMEHEHUe
AJIKMHOB

26 Pemenue 3angau: pacy€Tsl 0 ypaBHEHUIO
XMUMHMYECKON PEaKINU

7 Cucremaru3zanus 1 00o0IIeHNe 3HaHUH 110

TEMC




28

ApeHBI: TOMOJIOTHYECKUH psif, oOmIast
(dopmyna, HOMEHKIAaTypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30J1a ¥ TOJIyoJ1a, UX GU3NYECKUE
CBOMCTBA

10

29

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMelIeHUs

10

30

XHWMHUYECKHE CBOMCTBA aPEHOB: PEAKIUN
MIPUCOEAVHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oa

10

31

OCOoOEHHOCTH XUMHYECKUX CBOWCTB
CTHpOJIa

11

32

Pemenune pacu€rHbIx 3a1a4 Ha
oTpeieJICHUEe MOJICKYIISIPHON (hOPMYITbI
OPraHM4YeCcKOro BEIeCTBa

11

33

CriocoOblI mosTyueHus: U IpUMEHEHUe
apeHoB

11

34

I'enetnueckas cBI3b MCXKAY pa3iIndYHbIMHU
KiIacCaMHU yIrji€eBOOOPOI0B

12

35

Pacu€thl no ypaBHEHUSIM XUMHYECKUX
peaknuii. CucreMaruzaius u 00001eHne
3HAaHUH 110 TEME

12

36

[Ipupoaustii ras. [lomyrabie HeDTAHBIE
rasbl

12

37

KaMmeHHBIH yroib U NPOyKTHI €ro
nepepaboTKu

13

38

Hed1b 1 cniocoOsl e€ nepepaboTKH.
[TpumeHeHre NpoIyKTOB nepepaboTKu

13




HeTH

39

I'enetnueckas CBI3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijieBoaopoaoB

13

40

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

14

41

JleicTBue mienoyent Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiictue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

14

42

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
pazgeny "YrneBoaoposr"

14

43

KonTponbHas pabota no teme
"YrneBonopoier"

15

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCHU(HUKAIIHS,
(du3nveckue CBONWCTBA

15

45

XuMmudeckre cBolicTBa MMpCaACIbHBIX
OJJHOATOMHBIX CITUPTOB

15

46

CriocoOBbl MOJIY4YCHUS U IPUMCECHCHUC
OJHOATOMHBIX CIIMPTOB

16

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
n30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
XMUMHYECKUX CBOICTB

16

48

MHOroatoMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U
TJIULEPUH, UX (PU3UYECKHE U XUMHUECKUE
CBOICTBa

16




CrniocoObl mosryyeHus U NpUMEHEHNE

49 17
MHOTOATOMHBIX CIIUPTOB

50 ®deHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKUE 17
cBo¥icTBa. TOKCHYHOCTH (peHOTIa

51 Xumudeckue cBoicTBa (heHosa 17
CriocoObl nostydeHus: 1 IpUMEHEHUe

52 18
(dbenona
[IpaxTueckas padota Ne 2. Pemenue

53 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 18
"CrnupTsl U (heHobI"

54 CucreMaruzamys 1 0000IeHe 3HAHNUI 110 18
TEMe
AnbJIeruipl U KETOHBI: 3JIEKTPOHHOE

55 CTpOeHHUE KapOOHWILHOM PYIIIbL; 19
TOMOJIOTHUYECKHE PsJIbI, 001Ias popmyna,
M30MepHs U HOMEHKJIaTypa

56 Anblieruipl U KETOHbI: (GU3NYECKHEe 19
CBOICTBa; peaKkiuu IPUCOEAUHEHUS

57 Peakuuu okucieHus U KaueCTBEHHbBIE 19
peaKkuu albJIeruI0B 1 KETOHOB

53 CriocoObl MosTydeHus anbAEeTruI0B U 20
KETOHOB
OAHOOCHOBHBIE Mpe/ieNIbHbIE KAPOOHOBBIE

59 KHCJIOThI, 0COOEHHOCTH CTPOEHUS HX 20
MOJIEKYJ

60 N3omepus 1 HOMEHKJIaTypa KapOOHOBBIX 20

KHUCJIOT, UX (I)I/I3I/I‘-ICCKI/IC CBOMCTBA




61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KaPOOHOBBIX KUCIIOT

21

62

OcoOeHHOCTH CBOMCTB MypaBbUHON
KHACIOTHL. MHOT0OOpa3ue KapOOHOBBIX
KHCIIOT

21

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apoMaTH4YeCcKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBuTeny BbICIINX
KapOOHOBBIX KHUCJIOT

21

64

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

22

65

CriocoObl osTyueHus: ¥ IpUMeHEeHue
KapOOHOBBIX KHCIIOT

22

66

CrnoxHbIe Y()UPBI: TOMOJIOTHYECKUN PSJI,
obmas Gopmyrna, uzoMepus u
HOMEHKJIaTypa

22

67

dusnyeckre U XUMUYECKHE CBOMCTBA
a¢upoB

23

68

Pemenue pacu€THbIX 3a7a4: M0 YPaBHEHUIO
XMUMHYECKOHN peaklnu, Ha OpeieIeHHe
MOJIEKYISIpHOH (hOpMYIIbl OPraHUYeCKOTrO
BEIECTBA

23

69

[IpakTuueckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME
"KapOoHoBble kuciI0Thl. CrokHbIE 3pUpHI"

23

70

XKupsl: crpoenue, pusndeckue u
XUMHYECKHE CBOMCTBA (THAPOIIU3)

24




71

OCoOeHHOCTH CBOWCTB JKUPOB,
COACPpIKAUX OCTATKH HCHIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

24

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Morolee aecreue. Iloasarue o
CUHTETUYECKHX MOIOLIUX CPEACTBAX

(CMC)

24

73

['enernueckas cBsI3b YriIeBOJAOPOJOB U
KHCIIOPOICOAEP KAIIUX OPraHNYECKUX
BEIECTB

25

74

PacuéTel o ypaBHEHUSAM XUMUYECKUX
peakuui

25

75

Cucrtemarusanusa 1 0000IIeHNe 3HAHUH 110
TeME

25

76

OO0mas XxapakKTepUCTHKA YTIIEBOIOB U
Kiaccuukaiys yrieBo10B (MOHO-, TU- U
TOJIMCaxapy bl )

26

77

Monocaxapuabl: puznyecKue CBOMCTBa U
HaX0XJCHUE B IIPUPOJIC

26

78

HpI/IMeHeHI/Ie T'JIFOKO3EI, e€ 3HaUCHUE B
KUBHCACATCIIbHOCTH OpraHu3sMa

26

79

}:[I/Icaxapnnm: caxapo3a, MaJIbTO3a U
nakro3a. Haxoxaenue B IIpUpoJaAC U
IIPUMCHCHHUC TUCAXapHua0B

27

80

HOJ'II/ICEIXapI/II[LIZ CTPOCHUC MAKPOMOJICKYII,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHE CBOﬁCTBa,
NPHUMCHCHUC

27

81

[Mousitue 06 HCKYCCTBCHHBIX BOJIOKHAX

27




82

Pemrenne pacyeTHbIX 3aa4 Ha
OIIPEIECIICHUE J0JIMA BBIXOA IIPOTYKTa
peaKkuuu OT TEOPETHYECKH BO3MOKHOIO

28

83

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
pazueny

28

84

KonTponsHas pabora o teme
"Kucnopoaconepkaiye opraHudecKkme
coeMHEeHUS"

28

85

AMUHBIL: K1accu(UKalus, CTpoeHUE
MOJIEKYJI, 001mast popMysia, U30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

29

86

XUMHUYECKUE CBOMCTBA alHPaTUUECKUX
aMUHOB

29

87

AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMMHYECKHUX CBOMCTB aHUJIMHA

29

88

CriocoOblI MosTyuyeHus: ¥ IpUMEHEHUe
anudaTuyecKux aMMHOB

30

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa U
nuzoMmepusi, pusnveckre CBONCTBA.
OTtnenbHBIE MTPEICTABUTENH O-
AMUHOKHCIIOT

30

90

XHUMHUYECKHE CBOMCTBA AMHWHOKMHCJIOT, UX
OHOJIOrMYECKOE 3HAUYEHIE aMUHOKHCIIOT.
Cunre3 n IruapoJin3 MICrTuaoB

30

91

benku kak mpupoIHbIE TOJIUMEPHL;
CTPYKTYpPBI OEIIKOB

31

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

31




93

A30Tc0;[ep>1<aume reTCPOUUKINICCKUC
COCAMHCHUS. HyKJICI/IHOBBIG KHUCJIOTBI:
COCTaB, CTPOCHHUEC U Ouosoruyeckas POJIb

31

94

[Ipaktuyeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTAIBHBIX 33134 110 TEME
"A30TcoiepKalue OpraHndecKue
coenuHeHus"

32

95

[IpakTueckas padota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
"Pacnio3HaBaHne OpraHUYECKUX
coenuHeHni"

32

96

KonTponbHas pabota no teme
"A30TCOIepKaIINEe OPraHUIECKHE
coequueHus"

32

97

OCHOBHBIC TIOHATHUS XUMHHI
BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ n
MECTOJbI UX CUHTE3a —IIOJIMMEPpHU3allua 1
IIOJIMKOHACHCAIIUA

33

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IlacTUKa

33

99

DnacToMephbl: HaTypalbHBIH
CHUHTETHYECKUE Kayuyyku. Pe3nna

33

100

Bonokna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMCPBI CIICOuaJIbHOI'O
Ha3Ha4YCHUA

34

101

IIpaktuyeckas padota Ne 6. Perenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME
"Pacno3HaBaHuUe ILIACTMACC ¥ BOJIOKOH"

34




O0001IEHHUE U CUCTEMATU3 AL

102 M3y4YEHHOI'0 Marepuasa I0 TeMe 1 34
"BbicOKOMOJIEKYsIpHBIE COeTMHEHUS"
OBULIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KoanuecTBO 4acoB " DJIeKTPOHHBbIE
eneas
Ne undposbie
Tema ypoka Konrpoabubie | Ilpakruyeckue | H3YyUC€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI A
pecypchl
| Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM | 1
aJIeMeHT. M30Tomn!
) CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, | 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMHUYECKUX 3JIEMEHTOB (S-, 1 1
p-, d-, f-amemenThI)
4 Pacnipenenenue >meKTpOHOB IO ATOMHBIM 1 5
opOuTasam
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 2
COCTOSIHHH
6 DNeKTpOHHBIC KOH(PUTYpAITUU HOHOB. | 5
DIEeKTPOOTPUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 cucTeMa XMMHU4YecKux 3jeMeHToB /. 1. | 3
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
8 XMUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU | 3
MPOCTHIX M CIOKHBIX BEHIECTB MO TPYIIaM U
nepuoam
9 CucreMaru3anus 1 0000IIeHUEe 3HAHUH 10 1 3




TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
Bonopoanas cBsa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUYECKHUM CTPOCHHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO U
HEMOJIEKYIISIPHOTO CTpOeHHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJUIOUIHBIX pacTBOPAx

15

HcTunHble pacTBOPHI: HACBIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

16

CriocoObl BbIpasKeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOIB30BaHUEM TOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTra',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HoMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/ISaHI/IH u O606H_ICHI/IC 3HAHMUH 110
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menpneneesa", "Crpoenue
BemecTBa. MHOToOOpa3ue BemecT"”

21

Knaccugukamms XuMIHUECKUX peakunii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUUECKUX PEAKITHIA.
TepmoxumMuyeckue ypaBHEHHs

23

Brruncnenus mo ypaBHEHHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKHM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3IMYHBIX (aKTOPOB.
KaTtanu3 u karaimn3atopsl

25

I'omorennsie u IreTECPOrcHHbIC pCaKIn

26

[IpakTrueckast padota Ne 1 mo teme
"BnustHue pa3nudHbIX GaKkToOpoB HA
CKOPOCTb XUMHYECKON peakiuu"

27

OO6paTumbie U HEOOPATUMBIE PEaAKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTuueckas paborta Ne 2 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
MI0JIOKEHHE XMMHYECKOT0 paBHOBecHs"

10

29

3J'IeKTpOJ'II/ITI/ILIeCKa$[ AUcconualusi. CunbHbIC
U ciia0Oble QJICKTPOJIUTHI. Crernenb

10




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii nokaszarens (pH) 10
pactBopa

31 I'maposns coneil. Peaknuu, nporekaroniye B 1
pacTBOpax dJIEKTPOJIUTOB
[Tpaktuueckast pabota Ne 3 o Teme

32 "XUMHUYECKHE PEaKIii B pacTBOpax 11
AIEKTPOJUTOB"
OKHUCIUTETBHO-BOCCTAHOBUTEIILHEIE

33 peakuuu. BaxxHeume oOKucaIuTeny u 11
BOCCTAHOBHUTEIIN

34 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO) 1
Oamanca

35 DIIEKTPOJIN3 PACTBOPOB U PACTIABOB 12
BEILECTB

36 Pemenue 3a1a4 pa3auyHbIX TUTIOB 12

37 Pemenue 3a1a4 pa3auyHbIX TUTIOB 13

18 Cucremaruzanusa 1 0000IIeHNe 3HAHUN 110 13
teme "XuMHUYeCKre peakiuun"

39 KonTtponpHas padoTa o teme "XuMuueckue 13
peakuun"
[Tonoxxenne Hemetaiio B [lepuoanueckoi

40 CHCTEME XMMHUYECKUX 3y1eMeHToB JI. H. 14
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atroMoB. ®u3nyecKkue CBOMCTBAa HEMETAIIJIOB

41 ANIOoTpomnus HEMETAJUIOB (Ha puMepe 14




KHCIIopoa, cephl, Gocdopa u yriepoaa)

Bogopox: nony4yenue, pusndeckue u

42 . 14
XUMUYECKHEe CBOUCTBA. [ uapu bl
["asiorensl: HaX0XAEHUE B PUPOJIE, CITOCOOBI

43 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE 15
CBOICTBA
lNanorenoBonopoasl. Baxunelmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS 15
raJIOreHOB
JlaGopaTopHbIE U TPOMBIIICHHBIE CTIOCOOBI

45 MOJTy4eHUs rajoreHoB. [lpumenenue 15
TaJIOT€HOB U UX COSTMHEHUH
[Tpaktuueckas padota Ne 4. Permenue

46 SKCIICPUMEHTAIBLHBIX 3a74a4 110 TEME 16
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHbIE CLIOCOOBI TIOJTYUYESHHUS, 16
(buznueckue U XuMu4yeckue cBoiictra. O30H.
[IpuMeHeHne Kuciaopoaa U 030Ha

48 OKcubl ¥ IEPOKCHIBI 16

49 Peurenue 3agau pa3nauyHbIX TUIOB 17
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE 17
CBOMCTBA

51 CepoBosiopo, Cynb(u bl 17

50 Kucnoponaconepkaiue coelMHEHNs! CEpBI. 18

OCOOGEeHHOCTH CBOUCTB CEPHOM KUCIIOTHI




[Ipaktudeckas padora Ne 5. Pemenue

53 SKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u 18
e€ coequHeHus"
A30T: HaX0Xk/I€HUE B IPUPOJIE, CTIOCOOBI

54 MOJTy4eHuUs1, GU3NIECKUE U XUMHUECKHUE 18
CBOMCTBA. AMMUAK, HUTPH/IBI

55 Kucnopoacoaepxaiiue coeTuHEHHs a30Ta. 19
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHue a30Ta ¥ €ro COeIMHEHUH. 19
A30THBIE y10OpEeHUS
®dochop: HaxXOXKIEHHE B IPUPOJIE, CLIOCOODI

57 noJtyueHusi, GU3NYECKUue U XUMUYECKHE 19
cBoiictBa. ®ocdunpl u pochun

58 Oxkcunbl hochopa, pochopcoaepxarniue 20
kuciothbl. Cost pochopHOI KUCTOTHI

59 [Ipumenenue pocdopa u ero coeMHEHUIN. 20
dochopubie yanoOpeHus
[Ipaktuueckas padota Ne 6. Permenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U 20
dhochop u ux coenuHeHU"
Yrnepo: HaXxoKIeHUE B PUPOJIE,

61 IIOTPONHbIE MOIUUKALNY; HU3HUUECKUE U 21
XMUMHYECKHE CBONCTBA, MPUMEHEHUE

2 Oxcup yrnepona(Il), oxkeun yrnepona(1V), ”
yroJibHAsi KUCIIOTa U €€ COMH

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 21

64 KpemHuii: HaxoeHue B pUpoJie, COCOObI 22




MOJTy4eHUsl, GU3HUECKUE U XUMUICCKHEC
CBOICTBa

Oxcup kpemuusi(1V), kpeMHueBast KucioTa,

65 22
CHJIMKAThI

66 [IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM. 9y
CrexkJi0, €ro nojryueHue, BUAbI CTEKIIA

67 Pemrenne 3a1a4 pa3nu4HbIX TUIIOB 23

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

69 KonTtponbras padota no teme "Hemerammsr" 23

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI, »
KOPPEKIHsI OIHO0K
[Tonoxenue metamios B [lepuoanyeckoit

71 CUCTEME XMMHUYECKHUX 2JIEMEHTOB. ”
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000JI0YEK aTOMOB METAJUIOB

7 O6uue ¢puznyeckue cBOMCTBa METAILIOB. ”
[IpumeHeHre METaIOB B OBITY U TEXHHUKE

73 Cmuael MetaiioB. Koppo3ust MmeTaioB 25

74 Pemenue 3aaau pa3nuyHbIX TUIIOB 25
DNEKTPOXUMHUUECKUN Psi/l HAMIPSDKEHUN

75 MeTaiuioB. OO01IHe crnocoObl MOIy4eHUS 25
METaJJIOB
OO1ast xapakTepuCcTHKa MeTayloB [A-

76 rpynns! [leproauueckoit cucTeMbl 26

XUMHUYECKHUX IEMEHTOB. HaTpuil n kanuii:
noJtyueHue, GU3NYeCKue 1 XUMUIECKHEe




CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U
UX COEIUHEHUN

77

O6mas xapakrepuctuka MetayioB [1A-
rpymsl [leppoandeckoi cucTeMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u
KaJIBLIMI: TIoJTydeHue, pusndeckue u
XUMHYECKUE CBOMCTBA, MIPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUN

26

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

26

79

AnroMuHMIL: onydyeHue, Gpuznyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

27

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA AJTFOMUHMS,
TUAPOKCOKOMILIEKCHI AIFOMUHUS, UX
IIPUMCHECHHE

27

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

27

82

[Ipaktrueckas padota Ne 7. Permenue
AKCIEPUMEHTAJIbHBIX 33a4 10 TeMe
"Metauibl 1aBHBIX OATpymmn"”

28

83

OOm1ast XxapakKTepUCTHKA METAJIOB
no6ounsIx noarpynn (b-rpymm)
[leproandeckoi CHCTEMbI XUMHUYECKUX
AJIEMEHTOB

28

84

duznyeckre U XMMHUUECKHE CBOMCTBA XpoMa
n €ro COGﬂHHCHHﬁ, HUX IPUMCHCHUC

28

85

Baxwuelimume coeqMHEHNs Mapradia.
[Iepmanranar kanus, €ero OKUCIUTEIbHbIE
CBOICTBA

29




dusznueckue 1 XUMUYECKUE CBOMCTBA JKeje3a

86 u ero coequHenui. [lonyuenue u 29
MIPUMEHEHHE CILJIAaBOB XkKeje3a

37 DU3NYECKUE U XUMUYECKUE CBOMCTBA MEIH U 29
€€ COCIMHEHM, UX IPUMEHEHUE
DU3NYECKUE U XUMUYECKUE CBOMCTBA IIMHKA

88 Y €r0 COSMHEHUH, X IPUMEHEHHE. 30
'1ApOKCOKOMITIEKCHI IIMHKA
[IpaxTnueckas padota Ne 8. Pemenue

89 SKCIIEPUMEHTAJBHBIX 3aJ1a4 I10 TEME 30
"MeTaibl TOOOYHBIX MOATPYHH"”

90 Pemenue 3aga4 pa3auyHbIX TUIIOB 30

01 O06o01enre u cucTeMaTru3aIs H3y4eHHOTO 31
Marepuana no teme "Metamib"

92 KonTponsHas pabora no teme "Mertasmibr" 31

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI, 31
KOPPEKILHsI OIHO0K
Ponp xumun B o6ecrieueHuN YCTOMUHUBOTO

94 pa3Butus yenoBeuecTBa. [lonsTue o 32
Hay4HbIX METO/IaX UCCIIEIOBAHUS BEIIECTB
Hayunble npuHUUIIBI OpraHUu3alu

95 XUMHUYECKOTO MMPOU3BOJCTBA. -
[IpompInuieHHBIE CIOCOOBI TOTYYCHHUS
BOKHEMILIKX BEUIECTB

96 XUMHUYECKOE 3arps3HEHNE OKPYXKarolen -
Cpelibl ¥ €ro MoCieICTBUS

97 XHMHUA U 30POBbE YEIIOBEKA. 33




JlexapcTBEHHBIE CpEACTBA

Xumus mui. Poiabs xuMuu B o0ecrieueHnu

98 . 1 33
IMUILEBOM 0E30I1aCHOCTH
KocMmernueckue u mapproMepHBIE CpEACTBA.

99 1 33
BbriToBag xumug
XHMHS B CTPOUTENBCTBE. BakHeimme

100 CTPOUTEIIBHBIE U KOHCTPYKIIHOHHBIE 1 34
MaTepuabl

101 XHUMHA B CEILCKOM XO3SIHCTBE. 1 34
Opranndeckre 1 MUHEPAIbHbBIE YI00peHUs
CucreMaruzamys 1 0000IIeHe 3HAHNI 110

102 H - 1 34
TEME

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH
A.H., Axunonepnoe obuectBo «M3natensctBo «IIpocsemenne»
Xumus. 10 knacc. YriuyoseHnsii ypoBeHsb : yueoHuk / O.C.I'abpuensiy,

N.T". Octpoymos, C.1O. ITonomapes- M.: Jlpoda

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YUUTEJIA
Xumus 10 knacc. Yruyosennsiid ypoBeHs : yaeoHuk / O.C.I"'aGpuensH,

N.T". Octpoymos,C.1O. ITonomapes - M.: JIpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubnuoteka I{OK https://myschool.edu.ru/

bubmuoreka LIOK https://myschool.edu.ru/
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