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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpa3oBaTeIbHOM IPOrpaMMmbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMUMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO  JIJIst
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamme mno XMMHM Ha3Hau€HUE TNpeaAMeTa «XHUMHUS» MOJydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JIOCTHKEHUH OOydarommxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAEIbHBIX mpoduiei, mnpeaycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS YYEOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJAEPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IPEeIMETA.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHUs y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIIIyOJIEHHOTO YpOBHEM B cUCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BHIOPABIIMX ONpPenenEéHHbIN npoduiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBbHON MPOTpaMMBbI  CpPeAHEro 00Imero o0pa30BaHHS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHnn noaxon0B K 0TOOPY M CTPYKTYPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHS» COCTaBJISET COBOKYHNHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs IpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX IMTPOLIECCaX U NEKTPOIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEeT TO, YTO Ha COJepkKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIACCOB XUMMKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHas Teopusi B (U3MKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonornyeckoro npoduiast OOJIBIINI yAENbHbIM Bec OyleT MMETh OpraHudecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIEBOJbI, HYKICHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mnumane ¢GopMHpoBaHHMS OCHOB HAy4YHOIO MHUPOBO33PEHHS, OCBOEHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCSI (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MaTepUaJIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON O€30MaCHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX PEAKLUH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MMOHUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHUH, UMEIOIMINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPAaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrioyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHCTEMBI CPEIHEro oOuiero o0pa3oBaHUs NpPHU U3YUEHUH
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O00JIACTH TEOPETHYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TIOTPECOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9nCiIo 4acoB, MPETYCMOTPEHHBIX JIJIsI U3YYCHHUS] XUMHUH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[IpenMer W 3HAaYEHHWE OPraHUYECKOM XHMMHUHU, MPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BalleHTHbIE BO3MOXHOCTM aToMa YIjiepoja. XHMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3AMA AaTOMHBIX —OpOUTasei
yraepoja. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOH CBsI3M (OOMEHHBIN W JOHOPHO-
aKLENTOpHBINA). THUNBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNeH, G- U T-CBS3W.
OnuHapHasi, ABOMHAs U TpolHas cBsi3b. CrocoObl pa3phiBa CBsI3€d B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukane, HykiIeopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHUYECKUX COENMHEHUH. MONeKyJIsipHblE U  CTPYKTypHblE  (HOpMYIIBI.
CtpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHA,
ckenetHass. M3omepus. Buabl wu3omepuu: CTPYKTypHasi, MPOCTPAHCTBEHHAs.
OnextpoHHbIe Y(QPEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BeriecTB. [loHaTtue o
bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEJIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHUYeCKuX peakuuid. OKUCIUTETbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYecKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMNBITHI 110 MNPEBPALIEHUIO OPraHWYECKUX BELIECTB IPH HarpeBaHUU
(mnaBieHue, OOyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmyeckne cBONCTBA
AJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMEUICHUs, W30MEpHU3aLuH,
JNETUIPUPOBaHMs, LUKIN3ALNK, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasienue o
MEXaHU3ME PeaKIMi paJuKaIbHOIO 3AMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI M XHMMHMYECKHX CBOMCTB MasbIX (LMKIONPONAH, LMKIOOYyTaH) H
OOBIYHBIX (IIMKJIONEHTaH, MUKJIOIeKCaH) LUKIOAJIKaHOB. CrocoObl MOIy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankenpl. ['oMoyioruaeckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3anysi aTOMHBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (UMc-TpaHc-) u3oMepus. Pusznyeckue CBONCTBAa AJIKEHOB.
XHWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3AMEIICHUS B O-IIOJIOKECHHE
IIPU JBOMHOM CBSI3M, NOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CrIOCOOBI MOJIYUYEHHUS] U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, NU30JIMPOBAHHBIE,
Kymynauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUEHOB. CrIoCOOBI MOJIyYEHUs U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpHS. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuan3anysi aTOMHbIX opOuTaneil yriepoaa. dusmyeckue CBOWCTBA aJKUHOB.
XUMHYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIUWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
obmiast popmyIa, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMeUICHUs] B OEH30JIbHOM KOJIbLIE U
YTJIEBOJIOPOJAHOM pPaJuKalle, PEaKUWd NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIHOM, aMHUHO- W HUTPOTPYIIBI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbI# yroas u npoAyKThl ero nepepadbotku. CrocoObl nepepadboTku HedTu:
NEPETOHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHil), PU(POPMUHT, MHUPOIIU3.
[TpoaykTsl nepepabOTKU HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.



['eneTrueckas CBA3b MEXY PA3TMUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHNPOM3BOJIHBIX YIJIeBOAOPO0OB. Peakiuun
3aMeIleHHUs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJOoreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wIENOYHd. B3auMoaencTBUe IUTaIOTEHAIIKAHOB C MArHUEM WU LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
u3ydeHue QU3NIECKUX CBOMCTB YTIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOpOoJIOB Pa3IMYHBIX KJIaccoB (oOeciBeynBaHHEe OpPOMHON WU
WOJHOM BOJbI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHJIEHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, MOJY4YEHUE HTUICHA U
U3Y4YEHHUE €ro CBOMCTB, O3HaKoMJeHHe ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpa3llaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FAJIOT€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOATOMHBIE CHUPTHL. CTpoeHUE MOJIEKYJ] (HAa MpUMEpPE
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas QopMyna, H30MepHs,
HOMEHKJIaTypa u kinaccudpukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpoIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PpEAKIUM 3aMEIIeHUs, JAerujipaTallid, OKHUCIIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKMMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUMYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas pEaKlus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3oapHOTrO spa. duszndeckue cpoiicTBa (PeHona. OCOOCHHOCTH XUMHYECKHUX
cBoiicTB (penosna. KadectBeHHble peakuuu Ha (eHos. ToxcuyHOCTh GeHona.
Crnioco6b1 mosrydenust u npuMenenue penona. Genondopmanbaeruanas cMoma.

KapOoHunbHbIE COEIMHEHNS — JIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMooruyeckue psijpl ajlbJIETHA0B U KETOHOB, 0OIas



dbopmyna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJErHIOB U
KETOHOB.  XMMHYECKHME CBOWCTBA  albACTHMJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIIUN HA aJIbICTUIbI.
CriocoObI IOTydeHHS ¥ PUMEHEHHE aTbJICTHIOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCIOT. BoIOpojHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakiusi dTepuUKaMM, peakuud C YYacTHEM YIIEBOJOPOIHOTO paJHKaa.
OcoOEHHOCTH CBOWCTB MYypaBbUHON KHUCIOTHL. [lOHSATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEeHHOCTH CBOMCTB HENPENCIbHBIX UM aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJEUHOBAs, JUHOJEBAS,
JuHONeH08as KuciaoTel. CriocoObl MOTyYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUEe W XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3n4ecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 11esnoyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAILIUX OCTaTKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/IE.

MpbLT4 KaK COTM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBUE.

OO01as xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaos (MOHO-, -
U nonucaxapunbl). MoHOcaxapuabl: TIIIOKO3a, (PYyKTO3a, rajgakrosza, pudosa,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA W HaxXOXXJICHHE B Ipupojie. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYACTUEM CHUPTOBBIX U aJIbJIETUIHOU
Ipynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaroIMe U HEBOCCTAHABIIMBAIOIINE AUcaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [lonucaxapuapl: Kpaxmall,
[NIMKOTeH W 1enono3a. CTpoeHHe MakKpOMOJIEKYJl Kpaxmania, IJIMKOreHa W
HeUoNo3bl.  PU3WYECKHe CBOWCTBA KpaxMalla W IEJUIIOJIO3bl. XUMHUYECKHe
CBOMCTBa Kpaxmaja: THAPOJN3, KAaYeCTBEHHas peakius ¢ HOAO0M. XUMHUUYECKHE
CBOMCTBA IEJUTIOIO3bI: TUAPOJIU3, MOdydeHue 3(upoB 1emumono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIEIK).

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
PacTBOPUMOCTH PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBHE ATAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIUPTA B albJETHJ Ha PACKAJIEHHOM MEIHOM IPOBOJOKE,
OKHCIIEHHE ATUJIOBOTO COUPTA JUXPOMATOM Kayusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albAeTH/ibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memu(ll)), peakmus raunepuHa



runpokcuiom meau(ll), xumuueckue cBOHCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJEICTBHE pacTBOpa INOKO3bl ¢ ruapokcunom menu(ll), Bzaumoneiicraue
Kpaxmayia ¢ MOJOM, PEIICHHE JKCIIEPUMEHTAJIBHBIX 3a1a4 1o TeMaMm «CrupTel U
denons», «Kapoonossie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOU3BOJHbIE amMmmuaka. Kiaccugukanys aMUHOB:
anndaTuyeckue W apoMaTUYECKUE; IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenne moiekyn, oOmas (Gopmyiia, U30MepHs, HOMEHKIATypa U (U3HUECKHEC
CBOMCTBa. XMMHYECKOE CBOWCTBA al()aTUIECKUX aMUHOB: OCHOBHBIEC CBOMCTBA,
AIKWJIMPOBAHNE, B3aMMOJACHCTBHE NEPBUYHBIX AMHUHOB C a30THUCTOM KHUCIOTOW.
Conu aJIKWIIaMMOHHSL.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomarudeckoro psga. CrpoeHue
aHwIMHA. B3anMHoOe BiMsSHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJly4YEeHUs U TNpUMEHeHHe anupaTHdecKux amMuHOB. [lomydyeHue aHWIMHA U3
HUTPOOEH30Ia.

AmuHOKHCIHOTEL.. HOMeHKaTypa u nzoMepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHUCIIOT:  TJIMUMH, ajJlaHuH. @OU3WYecKue CBOMCTBA AMHUHOKHUCIOT.
XYWMHYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpPHBIX OpPraHUYeCKHX
COCMHEHUM, peakuus MOJMKOHACHCAllUKM, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MIENTHIOB.

benku kak npupojHbie nosumMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOIH3, JACHATYpaLMs,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi O€NKOB NpPH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€NKH, pEelIeHUWEe OHKCICPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3oTcolepKallue ~ opraHuyeckue — coeauHeHus» U «Pacmo3naBanue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouIeKy/IsIpHbIE COeIMHECHUS.

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
NOJINMEPHU3ALUS U MOJUKOHIEHCALUSI.

[TonmumepHble Mmatepuansl. IlmacTMaccbl  (MMONMMATUIIEH, MOJUIIPOIUJIEH,
NOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJvdTUIeHTepePTanar). Y Thin3aius u nepepadoTka miacTuka.

D1acTOMEPHI: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4qyKH
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCAH).



[Tonumepnl CHEIUaTBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPHI, OMopa3naraeMple MOJTUMEPHI).

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJICHUE C 0o0Opa3liaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KaydyKOB, pEIICHHE OJKCICPUMEHTAIbHBIX 3a7ad 1o Teme «Pacmo3naBanue
MJIaCTMAcC U BOJIOKOH.

Pacuérurle 3amaun.

Haxoxnenue MonekysipHOH (OpMybl OPraHMYECKOTO COCAMHECHHS I10
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXONSAIIMX B €r0 COCTaB, HaXOXICHHUE
MOJICKYJIIPHON (DOPMYJIBI  OPTraHUYECKOTO COCOWHEHUs To0 Macce (00béMy)
MPOJIYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakMy W/UIUM MCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOpMYJIbI
OpPTraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XWMHUYECKHX CBOWCTB WJIM CIIOCOOOB
TIOJIYYCHUS, OMpPENeNIiCHHe JOJM BBIXOJAa MPOIYKTAa PEAKIIMH OT TEOPETHUCCKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXIpeaMETHBIX CBsI3el MPU U3yYCHUH OPraHUYECKONW XUMHUU B
10 kmacce OCYIIECTBIISCTCS 4Yepe3 HCIIOIb30BAaHWE KaK OOIIMX eCTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHUH, TPHUHATHIX B OTACIBHBIX TMIPEIMETax
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CHHTE3, Kiaccuukaius, HaOIOJACHUE, H3MEPCHHE,
AKCIIEPUMEHT, MOJIEITb, MOJICTTUPOBAHHE.

dusnka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEWUTPOH, MOJIEKyJa,
OPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3WYECKUE BEIUYUHBI, C€IUHUIIBI WU3MEPEHHs, CKOPOCTh, IHEPTHS,
Macca.

buonorusi: kjeTka, opraHu3M, JKOcHUCTeMa, Ouochepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOXKEHUE,
dboTocuHTE3, nbIXaHWE, OENKHU, YIJIEBOJIbI, >KUPBI, HYKIECHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

["eorpadus: moye3HbIe HCKOMMaeMbIe, TOTUIHBO.

TexHONOTHs: TNHIIEeBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO ITHTAHMS,
MOIOIIUE CPENICTBA, MAaTEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



11 KIIACC

OBIIASA U HEOPTAHNUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpPOMTAJISIM.
DOneKkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, 3JEKTPOHHbIE KOH(HUIYpallMH HOHOB.
DNEeKTPOOTPUIIATETLHOCTD.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XMMHAYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOoHA U llepronnyueckoil cucTembl
XUMHYECKUX JJEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEHNIECTB IO TpynmaM W NOepuojaM. 3HAYCHUE
nepuoauueckoro 3akoHa /[.M. Meuneneesa.

XUMHUYECKasi CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. JHEPTUsl U JIJIMHA CBSI3H. [10NSpHOCTD, HAITPABIEHHOCTh U
HACHIIIAEMOCTh KOBAaJICHTHOW CBsi3u. KpaTHbele cBs3u. BogoponHas CBA3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T'€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COCAMHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemecTtBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHUA.  THUIBI
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JOJisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLIEHTpanus. HacellieHHbIe 1
HEHACBILLEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukarys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUAIBLHEIC
HAa3BaHUs OTJEJIBHBIX MPEACTABUTEIICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanmsa XuMHYECKUX peakluuii B HEOPTraHUYECKOW M OpraHUYeCcKOn
XUMHH. 3aKOH COXPAaHEHHUS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernaoBbie 23 (HEKThl XUMUYECKUX PEaKIU.
TepMoXuMUYECKUE YPaBHEHUS.



CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (haKTOPOB.
['oMoreHHbI€ U reTeporeHHbie peakuuu. Karanus u katanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbl, BIUSIONIMEC HA TOJIOKEHHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpPa, AABJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuyueckas aucconuaiusi. CuibHble W clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounasi. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS BEUIECTB W HX NPEBpALICHUN:
pa3oKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIii HOHHOTO OOMEHa, OnpeiesieHUue
Cpelbl pPacTBOPOB C TMOMOIIBI WHIWKATOPOB, W3YYCHUE BIMSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEAKIUU M TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHS.

Heoprannuyeckas xummusl.

[lonoxxenne HemeTtaioB B Ilepuoandeckod CUCTEME  XMUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHUSI HEMETAIJIOB (HAa MpUMEpPE KUCIOpPOAa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. ['Wapuisbl.
TonaMBHBIE AJIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, crocoObl ModydeHus, (QU3NYEeCKUue |
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxkHeWe KUCIOpOACOACpIKAIIUE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
kuciopoaa. @U3NUECKUEe U XUMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUJIBI.

Cepa. Haxoxnenue B TpupoJie, CIOCOOBI MOJy4eHUs, (U3NUECKue u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepri(VI). CepHucrtas u cepHasi KUCJIOTHI U uUX coyid. OCOOEHHOCTH CBOICTB
CEpHOU KUCIOTHI. [[prMeHeHne cepol U €€ COeTUHEHNN.

Azor. Haxoxxaenume B mpupoe, CHocoObl NOMydYeHHUs, (QU3UUecKHe u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas



KHUCIIOTBI U UX coiii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [Ipumenenue azora
U €r0 COEAMHEHUN. A30THbBIE YJOOpPEHMS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIy4YeHHs, (pu3Mueckue u
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl (ochopa, dochopuas
kuciota u e€ comu. I[lpumenenue ¢ocdopa m ero coemuHeHuit. DocdopHbIE
yao0peHus.

VYrinepon, HaxoXAeHHWE B NpUPOAE. AJUIOTPONHBIE  MOAHU(DUKAIH.
dusnvecke W XUMHUYECKHE CBOICTBAa MPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepogoMm. Okcua yraepoaa(ll), oxcun yraepona(lV), yroneHas kucimora u €€
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DyimnepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €T0
COeJIMHEHUM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMuusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[TpumeHeHne KkpeMHUs U ero coeuHeHnil. CTeK0, ero noxy4eHue, BUabl CTEKIA.

[Tonoxxenue meramnoB B Ileprognueckoil cucteMe XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYeK aToMOB MeTauioB. OOrue
¢usznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTa/ioB B OBITY W TEXHHKE.
CruiaBel METAIIOB.

ONEeKTPOXUMHUUYECKUN psAJ HampsDKkeHUd MetauioB.  OOmme  crnocoObl

MOJTY4eHUS METaJJIOB: TUIPOMETAILTYPIHs, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpuii u kamuii: mnomydeHue, (QU3MYECKUE U
XUMHUUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COECAUHEHHU.

Oo6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHEe U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCTHIX BEIIECTB M HX COEAUHEHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHWI: TTOTydeHue, GU3nYecKrue U XUMUIECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIECTBAa M €ro coeauHeHUW. Am@oTepHble CBOMCTBA OKCHAA U
TUAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI AIFOMUHUSI.

OOmasi xapakTepucThka MeTauioB To004HBIX moarpynm  (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nYeCcKrne U XMMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u auxpomatsl, HX
OKHCIIUTENIbHBIC CBOMCTRA. [lomyueHne u npuMeHeHue xpoma.

®u3nyeckne M XUMHAYECKHE CBOMCTBA MapraHla M €ro COEAWHECHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIE CBOMCTBRA.



@u3nuecKue U XUMUYECKHE CBOMCTBA KeJie3a U €ro coeaquHeHuil. OKCupl,
ruapokcuanl U conu xkeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHne xKenesa
Y €r0 CILIABOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COSUHCHUM.

[Muuk: momydyeHue, (U3MUYECKUE U XUMHUUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCH/Ia U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
[IAHKA U €TI0 COeANHCHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
u3ydyeHne oOpasloB HEMETaJUIOB, TOpeHue cepbl, docdopa, xkene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHUE KOJUIEKIMH «MeTtalulbl M CIUIaBbD», B3aUMOJICWCTBUE
HICJIOYHBIX U IIET0OYHO3EMENIbHBIX METAJIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJI€3a C pAacTBOpaMU KHUCIOT U
nieI0oueid, KaueCTBEHHbIE PEaKIIMy Ha HEOPTraHUYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHUCJIOT U LIEIOUYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensr», «Cepa u €€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYIII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS yeiaoBedecTBa. [loHsaTue
O Hay4YHbIX METOAaxX IIO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIEIOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIii XMMHUYECKOTO MPOU3BOACTBA. [I[poMbIlieHHbIE
CrocoObI TTOTYYEHHUsI BXKHEUIIIUX BEIIECTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbITIIIEHHBIE CITOCOOBI MOJMYYEHUSI METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIIE/ICTBUS.
Ponb xuMuu B 06ecniedeHNH SHEPTeTHUECKOM 0€30MaCHOCTH.

XuMusi ®W 3A0pOBbe uesnoBeka. JlekapcTBeHHble cpencTtBa. IlpaBunia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUN MEIUIIUHBI.

XUMHMSI THIIKA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xumuu B
o0ecrieueHnH NHIEeBOM 0€30MaCHOCTH.

Kocmetnueckne u mapdromepHbie cpenactBa. beitoBas xumwus. [IpaBuia
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOU
YKU3ZHU.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTE€pUasbl (ILIEMEHT,
OCTOH).

XuUMUs B CEJILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE YI00PEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepuansl 11 2IEKTPOHUKHA. HaHOTEXHOI0THK.

PacuérHble 3anaumn.

Pacuétei: Macchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WU OOBEMY OJIHOIO W3 YYacCTBYIOUIMX B PEAKIMU BEIECTB,



Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB HMMEET MpuMecH, Macchl (00BbEMA, KOJIMYECTBA BEUIECTBA) NPOJIYKTa
peaKkuuu, €ciau OJIHO M3 BEIIECTB JaHO B BHUAE pPacTBOpA C OMNPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEMIECTBA, MACCOBOM JIOJM © MOJIAPHOU
KOHLIEHTpallMi BEUIECTBA B PAcTBOpPE, AOJIM BbIXOAA MPOAYKTA PEAKIHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzamust  MeXOpeaIMETHBIX  CBsI3ed MNpu  M3ydeHUH  oOmeil u
HEOpraHW4ecKor XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIONIb30BAaHUE Kak
O0IUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ TIOHATHHA, MPUHATHIX B OTIACITBHBIX
MpEAMETax €CTECTBEHHO-HAYYHOT' O IIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTe3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KJIacCU(PUKalUs, MePUOJIUYHOCTh, HAOJIIOIECHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETHUECKUN YPOBEHb,
BEIIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HJICAJIbHBIN Ta3,
(dbuznyecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, 3KocucTema, ouocdepa, MeTaboIMU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIUBO,
pECypCHlI.

TexHoorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTyPTHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmarneBTUUECKas MIPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
npenapaTtoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJIEKTPOHHAs
MIPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

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



UHTEpeECAa M I03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M TMOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

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

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY HWHIUBUIYAJIbHOW TpPAEKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IIEJIE€COO0PA3HOTO0 OTHOUICHHMS] K MPUPOJE KaK HCTOYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAlMOHAIBHOTO NPUPOIONIOIb30BAHUS,

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

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOJbLI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMAaHHCTUYECKON HAIPABICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOW 0a3bl MaTepUadbHOM KYJIBTYPhl, B PELICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'pPaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCHOHATBHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe MOHSTHS, OTPaKaroIlInue
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeq0BaHUE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCII0JIb30BATh OCBOEHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJATHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHATHS 1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHUE XUMHYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHNS U BBIBOJBI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS MPAaKTUYECKHX 3a/1ad, IPUMEHEHUIO pa3JInYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaau3upoBaTh MH(GOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIA #A3BIK B KadecTBe CcpeAcTBa Mmpu pabdoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



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

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBINOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM IMyTEM COTJIACOBAHUS MO3UIIMHA B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh IIpe/laraéMblil alroput™M JCHCTBUM mpu
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIPETALMU U MPEeoOpPa30BAHUIO 3HAHUMN, BUABI JESITEIBHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUM MPOOJEM SKOJIOTHYECKON, SHEPTEeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aToMHbIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeNleT, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMysbsl (pa3BEpHYThIE, COKpaIIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs] DHEPrUM TPH XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHUMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHHUs, O B3aUMHOM BJIMSIHUA aTOMOB U T'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJoBeKa, OOIWX  HAYYHBIX  MPUHIUIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh MX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE MOHITUA MPU
OIMCAaHUM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHNUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

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



M3TOTABIMBATH MOJEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB ISl WILTFOCTPAITUN
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATUYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAas CBs3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CJIOXKHBIX 3()PUPOB, KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPHU30BaTh UCTOYHHUKH YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJFOJCHHUH, U3MEPCHUH, MOJICTUPOBAHHUH, SKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYUMHHO-CJIECJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHI MO XUMUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJTU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOJTHOM CPEAbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(]OpMaIuio, nepepadbaTriBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U IPUPOJIHOU

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKJEHHOE COCTOSIHHMSI aToMa, TUOpUAN3alus aTOMHBIX OpOWTayieil, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JHUCCOLMALMA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallie B OCHOBE IMOHUMAaHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CHUCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATeIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHLIUMNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(hOpPMHPOBAHHOCTh YMEHHSI HCIOJIB30BATh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBnansHble Ha3BaHUsS OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSIX, BUJI XUMUYECKON CBS3M (KOBAJECHTHAS,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUU 10 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnu», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKHUE COCTOSIHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

cOPMHPOBAHHOCTh YMEHHUS PACKphIBaTh CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCO0Opa3oBaHus (Ha MpUMEPe TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; I11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peaibHbIA U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH,

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSITUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuu; 3HAYEeHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJIYKTa peaKiuH; OOBEMHBIX OTHOIICHHIM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TIOMOIIBI) HWHIWKATOPOB, W3YyYCHUE BIUSHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
o0opynoBanueM, (opmMyaupoBaTh I€Jb HCCJCIOBAHUS, TPEICTABISATh B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
MocyzIol U j1abopaTopHBIM O0OpyJOBaHWEM, OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXEHUS €€ YCTOWYMBOIO pPa3BUTHUSI, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMUUYECKYIO0 MHGPOpMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Paznen 2. Heopranuueckasi xummusi
2.1 Hemeraiisl 31 1 3
2.2 MerTamisl 23 2
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HL
31 MeToAab!I TO3HAHUS B XUMUH. XUMHAA U 9
' KU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

IIpeameT 1 3HaUeHUE OPraHUYECKON XUMHH,
MpeJICTaBICHHE O MHOT000pa3uu
OPraHUYECKUX COCTUHEHUI

SJIGKTpOHHOC CTPOCHUEC aTOMa yriiepoaa

(ocHOBHOE U BO30YXIEHHOE COCTOSHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa YIiiepo/ia

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTHyeckue
padoTshI

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHYECKasi CBSA3b B OPraHUUECKUX
coeMHEHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsA3eH

Teopust cTpoeHUs OPraHUuYECKUX
coenuHeHuii A. M. Bytieposa

Buasl nzomepuu: CcTpykTypHas,
IIPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (HEKTHI
B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN
[IpencraBienue o KinaccuGpuKauy u
cucrematrueckas Homernkiaarypa (IUPAC)
OpPraHMYECKUX BEILECTB

Knaccudukanus peakiuii B opraHn4ecKoin
XUMHUHU

CucreMmarusanys 1 0000IeHNEe 3HAHUI 110
TEME

ANKaHbI: TOMOJOTHYSCKUH pAan, 06]].[3.5{




dopmyna, HOMEHKIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

10

11

duznyeckre 1 XMMHUYECKHE CBOIICTBA
aJIKaHOB

Haxosxnenue ankanoB B nmpupoe. CriocoOsl
MOJIYyYEHHS U IPUMEHEHHUE aJIKaHOB

12

Huknoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOHCTB, CIIOCOOBI
HOJTyYEHHS U IPUMEHECHHUE

13

Pemenue pacuéTHbIX 3a7a4 Ha OIpe/IEIICHHUE
MOJIEKYJISIPHOM (HOPMYJIIBI OPTaHUIECKOTO
BEILIECTBA [10 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJALINX B €0 COCTAaB.
Cucremaru3zanus 1 00001IeHUE 3HAHUH 110
TeMe

14

15

AJIKEHBI: TOMOJIOTUYECKHIA PsiJl, 001as
bopmyna, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TpaHC-U30MEpUs
aJIKEHOB

®u3nyecKue 1 XUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHUKOBa

16

17

CrniocoObl nosy4eHus U NpUMEHEHUE aJIKeHOB
[TpakTuyeckas padora Ne 1 mo Teme

"I[lonyuyeHue sTUIEHA U U3yUYEHHUE €T
CBOMCTB"

18

Pemenne pacuéTHpIX 3a7a4 Ha OIpeieIeHHe
MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO
BELIECTBA




19

AJIKa[[I/IeHBI: COHpSI)KéHHBIe, HU30JIMPOBAHHBIC,
KymyiupoBaHHble. OcoOeHHOCTH
9IIEKTPOHHOTO CTPOCHHS

20

21

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JIMEHOB

CriocoObI nostyyeHus 1 IpUMEHEHNE
aJIKaJINCHOB

22

AJKUHBI: TOMOJIOTHYECKHHA psijl, 001as
dbopMyia, HOMEHKIIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
buznueckue cBoiicTa

23
24

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHnbIe p€aKiuu Ha Tp0171Hy10 CBA3b

25

CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKWHOB

26

27

Pemenue 3agau: pacuy€Thl MO0 ypaBHEHUIO
XUMHYECKON peaKkuu

Cucremarusanus 1 0000IIeHIE 3HAHUH 110
TEME

28

ApEHBI: TOMOJIOTHYECKUH PsiJI, 00mIast
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30I1a U TONIyoua, UX (pU3NYEecKue
CBOMCTBa

29

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMeIeHNS

30

31

XVMUYECKUE CBOWCTBA apEHOB: PEAKITUI
MPUCOSAMHCHHUS, OKUCIICHHE TOMOJIOTOB
Oensoia

OCo0eHHOCTH XUMHUYECKHUX CBOIMCTB CTHpOIIa




Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE

32 MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BEILIECTBA

33 CriocoObI nostyueHust 1 IpUMEHEHNE apEeHOB

34 ['eneTnueckas cBs3b MEXAY pa3IMUHBIMU
KJIaccaMH YIJI€BOJOPOOB
Pacuérbl o ypaBHEHUSIM XUMUYECKHUX

35 peakuuid. Cuctemarusanus u 06001eHne
3HaHW 110 TeMe

36 [Ipupoanstii ras. IlonyTHbie HEPTAHBIE Ta3bl

37 KameHnHsli1 yroias ¥ IpOayKThl €T0
nepepaboTKu

38 Hedb 1 criocoOb! €€ mepepaboTKH.
[TpumeneHne NpoayKTOB NepepadOTKU HEPTH

39 ['eneTnueckas cBs3b MEXAY pa3IMUHBIMU
KJIacCaMM YIJIEBO0POIOB
["ajoreHonpou3BOHbBIE YTIEBOJOPOIOB:

40 3JIEKTPOHHOE CTPOEHUE; PEaKIIMH 3aMeIeHUs
rajoreHa
JlewicTBue 1ienouei Ha

41 raJoreHnpous3BoAHbIe. BzanmoneicTeue
JTUTaJIOr€HAIIKAaHOB C MarHWEM M IUHKOM

42 Cucremarusanus 1 0000IeHNe 3HAHUHN 110
pazneny "YrieBonopoasr"

43 Konrponbnas pabora no reme
"Vranesonopoast"
[IpenenpHBIE OJHOATOMHBIE CITUPTHI:

44 TOMOJIOTHYECKUH psif, oOmmas popmyna,

CTPOCHUC MOJICKYJI, U30MEPpU,
HOMCHKIJIaTypa, KJ'IaCCI/I(bI/IKaI_II/ISI, (I)I/I3I/I‘-ICCKI/IG




CBOMCTBA

XUMHUYECKUE CBOMCTBA MPEAETbHBIX

45 OJIHOATOMHBIX CIIUPTOB

46 CriocoObI mostyueHus 1 IPUMEHEHNE
OJIHOATOMHBIX CIIUPTOB
[IpocTeie 3¢hupbl: HOMEHKIATYpa U

47 U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKHX CBOMCTB
MHoroaromMHbie COUPTHI: STUICHIIIUKOIb U

48 TIIMIEPUH, UX (pU3HYECcKre U XUMUYECKHE
CBOMCTBA

49 CrniocoOblI MoTy4eHus U IpUMEHEHUe
MHOTOaTOMHBIX CIIUPTOB

50 @DeHOII: CTPOCHUE MOJICKYIIBI, (PU3UIECKHE
cBoiicTBa. TOKCHYHOCTH PeHOTA

51 XuMH4ecKue cBoicTBa (heHoa

52 CrniocoOblI noy4eHus U npuMeHenue ¢pexomna
[IpakTuyeckas pabora Ne 2. Pemenue

53 IKCTIEPUMEHTATBHBIX 33/1a4 110 TeMe
"CnupTtsl U (peHobl"

54 Cucremaru3zanus 1 00001IeHNe 3HAHUH 110
TeMe
AJbJIerupl ¥ KETOHBI: 3JIEKTPOHHOE

55 CTpOEHUE KapOOHUIIBHOM IPYTIIIBI;
rOMOJIOTHUECKHUE psifbl, 00mIast popmyina,
U30MEepHs U HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: (U3HYECKUE
CBOWCTBA; peaKIy MPUCOECTUHEHUS

57 Peaknnu okuciieHust 1 KayeCTBEHHBIE

PEaKru aJIbACTUAOB U KETOHOB




58

Crioco0bI MOTy4eHUs albJACTHI0B U KETOHOB

59

60

OIHOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBBIC
KHCJIOTBI, 0COOCHHOCTH CTPOSHUS UX
MOJIEKYJT

W3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOMCTBa

61

XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT

62

63

64

OcoOEHHOCTH CBOMCTB MypPaBbHHOM
KUCIOTHI. MHOT00Opa3ue KapOOHOBBIX
KHUCIIOT

OcoOeHHOCTH CBOWCTB: HENPEIENIbHBIX U
apoOMaTH4YeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BeICIIAX
KapOOHOBBIX KUCIIOT

Ilonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCIIOT

65

CrniocoObl Mosy4eHus U NpUMeHEHNe
KapOOHOBBIX KUCIIOT

66

67

CrnoxHnble 3(hUpBI: TOMOJIOTUYECKUN PAI,
oOuras popmysa, U30Mepusi 1 HOMEHKJIaTypa

dusnyeckne 1 XMMHYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacu€THbIX 3a/1a4: 0 YPaBHEHUIO
XAMHUYECKOW PEaKIMU, Ha ONPEICTICHNE
MOJIEKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIeCTBA

69

[TpakTuueckast padorta Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3aa4 IO TEME




"KapOoHoBsie Kuciotsl. CroxkHbie 3¢pupsr”

70

71

Kupsr: ctpoenue, puzndeckue u
XUMUYECKHE CBOWCTBA (THUAPOITU3)

Oco0eHHOCTH CBOICTB KUPOB, COJIEPKALINX
OCTaTKH HEIPEIeJIbHBIX JKUPHBIX KUCIIOT.
JKupsl B mpupoje

72

MBpbi1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCIIOT, UX Morolee Aeiicteue. [lonsatue o
cuHTeTHYeCKuX Moronux cpeactBax (CMC)

73

74

75

I'enernueckas cBsA3b yIriI€BOJOPOAOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX
BEIIECTB

Pacuétpl o ypaBHEHUSM XUMHUYECKUX
peakui

CucreMmarusanys U 0000IIEHUE 3HAHUN 110
TEME

76

77

78

OO0m1as XxapakTepucTUKa YrjIeBOJIOB U
KJIaCCU(UKAIUS yIIIEBOJOB (MOHO-, IU-
MoJIMCaxapuabl)

MoHocaxapuapl: pU3NUECKUe CBONCTBA U
HaxO’KJICHUE B IIPUPOJIE

HpI/IMCHeHI/IC TJIFOKO3H5I, ¢€ 3HaUCHHE B
KU3HCACATCIIbBHOCTH OpraHnu3mMa

79

Jucaxapunpl: caxapo3a, MaabTO3a U JIAKTO34.
Haxoxnenue B nmpupoie 1 IpuMEHEHNe
JMCaxapuioB

80

81

[Tonucaxapuasl: CTpoeHUE MAaKPOMOJIEKY!L,
buznyeckne 1 XuMHUYeCcKre CBONCTBA,
IIPUMEHEHHE

[Tousitue 00 HCKYCCTBCHHBIX BOJIOKHAX




82

Pemenune PACUCTHBIX 3a4a4 Ha OIMPCACIICHUC
A0JIM BbIXOJa MPOAYKTA pCaKIIUU OT
TEOPECTUUCCKH BO3MOXHOI'O

83

84

85

CucreMaru3anus 1 0000IeHE 3HAHUI 110
pazzaeny

KoHnTponbHas pabota 1o Teme
"Kucnopoaconepsxaniye opraHui4ecKue
coenuHeHus"

AMUHBL: KI1acCUPUKAIS, CTPOCHUE
MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa 1 (PU3HYECKHE CBOWCTBA

86

XUMHUYECKHE CBOMCTBA ann(pPaTHIeCKuX
aMUHOB

87

88

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTHU
XUMHYSCKHX CBOMCTB aHHJIMHA

CriocoOsbl MMOJIY4YCHHA U IPUMCHCHUC
aJ'II/I(l)aTI/I‘-IeCKI/IX AMHUHOB

89

AMUHOKHUCIOTBI: HOMEHKJIATypa U U30Mepus,
¢uznueckue cBoiictea. OTAEIbHbIE
MIPEACTABUTENH O-AMUHOKHUCIIOT

90

91

92

XHUMHUYEeCKHE CBOMCTBAa aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B

benku kak nmpUpoaHbIE TOJIMMEDHI;
CTPYKTYpHI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

94

A30Tcoz[ep>1<amne TCTCPOUUKIINICCKUC
COCOAMHCHUS. HYK.]'IGI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHUE U OroJiornyeckas POJb

[IpakTuueckas padora Ne 4. Pemenue




HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"A3oTcoaeprKalye opraHu4ecKue
coenuHeHus"

95

96

97

98

[IpakTuyeckas padora Ne 5. Pemenue
SKCHICPUMCHTAJILHBIX 3a/la4d 110 TCMC
"Pacnio3zHaBaHue OpraHUYeCKUX COeAMHEHUI"

KoHnTponbHas pabota 1o teme
"A30TcoAepKallle OPraHUYECKUE
coequuenusa”

OCHOBHBIC TTIOHATHS XUMHHU
BBICOKOMOIJICKYJIIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CHUHTC3a —IIOJIMMCPHU3aAlA U
IIOJIMKOHACHCAII U

[TnactMaccel. YTunuzanus u nepepadoTka
IIacTUKA

99

100

101

DnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE
Kay4yyku. Pe3una

Bonokna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIICIuaJIbHOI'O
Ha3HAa4YCHUA

[Tpaktuyeckas padora Ne 6. Pemenue

SKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
"Pacmio3HaBaHue mjacTMacc U BOJIOKOH"

102

O06o011eHre U cucTeMaTu3aIus N3y4eHHOTO
MaTepuaia 1o reMe "BbICOKOMOJIEKyIsIpHbIE
coequHeHuA"

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Kontpoabnbie IIpakTunyeckue 06pazoBaTebHbIE
padoThI padoTshI pecypenI
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
a5ieMeHT. M30Torm!
5 CrtpoeHue JIIEKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YK CIIA
3 Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacnipenenenue 3;eKTpOHOB IO ATOMHBIM 1
opOuTaIIM
DNEeKTPOHHBIC KOH(UTYpAIIIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUH
6 DNeKTpOHHbIE KOH(UTYpaIli HOHOB. 1
DNeKTPOOTPUIIATETFHOCTh
[Tepuonnueckuii 3akoH u [leprnoanueckas
7 CHCTeMa XUMHYeCKuX dnemMeHToB /. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
3 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMU 1
MPOCTHIX U CIOKHBIX BEUIECTB MO IPYIIAM U
Tepuoiam
9 CucreMaru3anus U 0000IIeHNE 3HAHUH 10 1

TEMC




10

Bunnl xumudeckou cBsi3u. MexaHUu3MEI
00pa3oBaHMs KOBAJCHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKysspHbIe
B3aHUMOJICUCTBU

11

BaneHTHOCTP U BaJIEGHTHBIE BOZMOXKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOHN CTPYKTYpPbI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

12

13

14

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTAaB U HOMEHKJIaTypa

BemectBa MOJICKYIISIDHOT'O U
HEMOJICKYJIIPHOTO CTPOCHUS. Turmsr
KPpUCTAJUIMYCCKUX PCHICTOK U CBOMCTBa
BCIICCTB

ITonstue o JAUCIICPCHBIX CUCTCMAX.
Hpe,[[CTaBJ'IeHI/IC O KOJJIOMZIHBIX paCTBOpax

15

HcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

17

18

CriocoObl BbIpayKE€HUS! KOHIIEHTPALlUU
pacTBOpOB

Pemenne 3aga4 ¢ MCONb30BaHUEM MOHSATHI
"MaccoBast 107151 paCTBOPEHHOTO BelecTna",
"MossipHast KOHUEHTparus'"
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

19

20

Cucrematusanus 1 00001eHIE 3HAHUN 110
TEME

KonrtponsHas pabora o temam "Ctpoenue
aroMma. [lepuoanueckuii 3aKOH U




[lepuoanueckas cucTeMa XMMHUYECKUX
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs] SHEPTUU IPU
XUMHYECKHUX PEAKLMIX

22

23

24

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyeckre ypaBHECHHS

Boruncnenus no ypaBHEHUSIM XUMHUECKUX
peaKiuuii 1 TEePMOXUMUYECKIM YPABHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, eé

3aBUCUMOCTD OT Pa3JIMYHBIX q)aKTOpOB.
Karanus n KaTaJIu3aTOPhbI

25

26

27

['oMOreHHbIe ¥ reTepOreHHbIE peakuu

ITpakTruyeckas padora Ne 1 mo teme "BnusHue

pa3nMYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakuun"

OO6patuMble 1 HEOOpaTUMBbIE PEAKLIUH.
XHMMHUECKOE PAaBHOBECHE

28

[IpakTuueckas padora Ne 2 o reme "Bnusinue

pa3NUYHBIX (DAKTOPOB HA MOJIOKEHUE
XUMHUYECKOTO paBHOBECUSA"

29

30

DnexTpoiauTHdecKas auccoruanus. CUibHbIe
1 ciabpie AIeKTpoauThl. CTeneHb
JFCCOTIHAITIHT

HNonnoe npousseaenue Boasl. Cpena BOAHBIX
pactBopoB. Bogopoansiii mokaszarens (pH)




pacTBOpa

I'maponus coneit. Peakiuu, nmpoTekaronye B

31 pacTBOpax 3IEKTPOJIUTOB
[IpakTrueckas padota Ne 3 o Teme

32 "XHUMHYECKUE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"

33 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.
Bakneiime oKuCIUTENN U BOCCTAHOBUTEIH

34 MeTo/ 371IeKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
Oananca

35 DNEeKTPOIN3 PACTBOPOB U PACILIIABOB BEILIECTB

36 Pemrenue 3a1a4 pa3inyHbIX THIIOB

37 Pemenue 3ana4 pa3nuyHbIX TUIIOB

38 Cucremaru3zanus u 0000IIeHNe 3HAHUH 110
Teme "XuMuueckue peakiuu'

39 KontponbHas padota nmo teme "XuMudeckue
peakuun"
[Tonoxenue Hemeramios B [lepuoanueckoit

40 cUCTEME XUMHUYECKUX 351eMeHToB /. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. Pu3NYeCcKre CBONCTBA HEMETAJIOB

41 ANIOTpONHs HEMETAIIOB (Ha IpUMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

42 Bonopon: nonydenue, puznueckue u
XMMHYECKHE CBOMCTBA. ['uapu bl
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE, CIIOCOOBI

43 NoJTy4eHus1, GU3NYECKUe U XUMUUYECKHE

CBOWCTBA




44

lManorenoBonopoasl. Baxxnenmue
KHCIIOPOJICOACPKAIIUE COCAMHEHMUS
rajloreHoB

45

JlabopaTopHbie 1 IPOMBIIIIICHHBIE CTIOCOOBI
MOJy4eHUs ranoreHoB. [Ipumenenne
rajJIoreHOB U UX COCIUHEHUN

46

47

48

[IpakTrueckas padota Ne 4. Permenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"Tanorensr"

Kucnopos: mabopaTtopHbie U IPOMBIIILJICHHBIC
CHOcoObI MOTy4YeHUs, PU3NYECKUE U
xumudeckue cBorictBa. O30H. [IpumeneHue
KHCIIOPOJIa U 030HA

OKcHIbl ¥ IEPOKCHIBI

49

50

51

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: HaxO0XKJICHHE B IPUPOJIC, CITOCOOBI
MoJTydeHus1, GU3NIECKUe U XUMUIECKHE
CBOMCTBA

CepoBoaopo, Cyab(uabt

52

53

54

Kucnopozconepxaiiye COeITMHEHUS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KUCIOThI

ITpakTruyeckas pabora Ne 5. Pemenue
AKCIEPUMEHTANIbHBIX 3aa4 1o Teme "Cepa u
eé coequHeHnsa"

A30T: HaXx0X/IeHHE B IPUPOJE, CIIOCOOBI
NoJTy4eHus1, GU3NUECKUEe U XUMUUYECKHUE
CBOWCTBA. AMMHAK, HUTPUIbI

55

Kucnopoacoaepxaniye COeTUHEHUS a30Ta.
Oco00EHHOCTH CBOWCTB a30THOM KHUCIOTHI




[IpumeHneHue a30Ta U €ro COeIMHEHUM.

56
A30THBIE y10OpEHUS
dochop: HaAXOKICHHUE B IPUPOJIC, CIIOCOOBI

S7 MoNy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
cBoricTBa. @ochuas! u hochun

58 Oxkcuapl hocdopa, pochopconepxanime
kucioThl. Comu hochopHOM KUCTOTHI

59 [Ipumenenne pocdopa u ero coenMHEHUIA.
dochopubie ynoOpeHus
[IpaxTuueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33124 110 TeMe "A30T u
dbocdop u ux coequHeHUS"
Yrnepos: HaxoXJIeHUE B IPUPOJIE,

61 JUIOTPOTHBIE MOU(UKAIUK; pU3HYecKue u
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxcup yrnepoga(ll), Of(CI/I,I[ yraepoaa(1V),
yrojibHasi KUCII0Ta U €€ coNu

63 Pemrenue 3a1a4 pa3InyHbIX THIIOB
KpemHuuii: HaxoaeHue B pupoJie, CocoObl

64 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHUeBast KMCIIOTa,
CHJIUKATHI

66 [IprMeHeHne KpeMHUS U €T0 COEIMHEHMIA.
Crexi1o, ero moJy4eHue, BUIbI CTEKIIa

67 Permienue 3a1a4 pa3inyHbIX THIIOB

68 Cuctemaru3zanus 1 00001IeHNe 3HAHUH 110
teme "Hemeramibr"

69 KonTponbras padota mo Teme "Hemeramer"




70

AHanu3 pe3yiabTaToB KOHTPOJILHON PabOTHI,
KOPPEKLHUS OMNO0K

71

ITonoxenune Merawuios B [lepuoguyeckon
CHUCTEMC XUMHUYCCKUX JJICMCHTOB.
OCOOEHHOCTH CTPOCHUS SJCKTPOHHBIX
000JI0YeK aTOMOB METAJLJIOB

72

73

OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY U TEXHUKE

CIu1aBel METAIIOB. KOppOSI/IH MCTAIJIOB

74

75

76

77

78

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

DNEKTPOXUMHUYECKUI Pl HAPSIKEHUI
MeTaiioB. O61ue crnocoObl NOMyYeHUS
METaJIJIOB

OOm1ast xapakTepucTiKa MeTaiuioB |A-rpymrbl
Ileproanyeckoi CUCTEMbBI XUMUYECKUX
aneMeHToB. Hatpuil u kanuii: nomyuenue,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE ITPOCTHIX BEIIECTB U UX
COECIMHEHU I

Oom1as xapakrepucTtrka Metayuion |1A-
rpynisl [leppoaudyeckoin cucTemsl
XUMUYECKUX JJIEMEHTOB. MarHui U KajbLUn:
noJjry4eHue, pU3n4ecKue 1 XUMUYECKHe
CBOMCTBA, IPUMEHEHHUE IIPOCTHIX BEIIECTB U
HUX COeIUHEHNN

XKe€ctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHHUs

79

AnroMuHuU: nony4yeHue, Gusndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE

80

AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHUIA




AIIOMUHUA, THAPOKCOKOMIIJICKCHI AJIIOMUHUA,
X IPUMCHCHUEC

81

82

Pemrenue 3aiay pa3nuyHbIX TUIIOB
[IpakTrueckas padota Ne 7. Permenue
AKCIIEPUMEHTAJBHBIX 3a7a4 110 TeMe
"MeTauibl TJIaBHBIX oArpymnmn"

83

OO01mas xapakTepuCcTHKa METaNIOB TTIOOOYHBIX
noarpymnm (b-rpymm) [leprnoandeckoit
CHCTEMbl XUMUYECKUX JICMECHTOB

84

85

86

DU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U
€ro COCIMHEHUN, UX IPUMEHEHUE

Baxneiimme coefMHEHUST MapTaHIia.
[TepmaHTaHaT Kaaus, €ro OKUCIUTEIbHBIC
CBOMCTBA

dusnueckue 1 XUMHUYECKHE CBOMCTBA JKele3a
u ero coeauHenuii. [Tonmyuenue u npumMeHeHune
CILIABOB JKeje3a

87

dusnueckye U XUMUYECKHUE CBOMCTBA MeIU U
€€ COeIMHEHN, UX IPUMEHEHUE

88

89

90

duznyeckre 1 XUMUYECKUE CBOMCTBA [IUHKA U
€ro COCIMHEHUM, UX TPUMEHEHUE.
' apOKCOKOMILIEKCHI IMHKA

ITpakTruyeckas pabora Ne 8. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTaibl TOOOYHBIX MOArpyHH"”

Pemenue 3amaq Pa3JINIHbIX TUIIOB

91

92

O0600111eHrEe U cUCTeMaTU3allls U3YYEHHOTO
Marepuana o teme "Mertanisr"

KonrtponsHas padorta no reme "Metasibr"




AHanu3 pe3yabTaToB KOHTPOJIBHON paboTHI,

93 1
KOPPEKIHs OIIHNOO0K
Poinb XxumMun B obecrieueHIH yCTOMYNBOTO

94 pa3BuTus 4yesoBeuecTsa. [lonsaTHE O HAYYHBIX 1
METOZaX UCCIIENOBaHUs BEIECTB
Hayunble npuHIHKIIBI OpraHUu3aluu

95 XUMHUYECKOIO MMPOU3BO/ICTBA. 1
[TpombIIITIEHHBIE CITOCOOBI MOTYYeHUS
Ba)KHEHUIIINX BEIIECTB

96 XHUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen 1
Cpelibl ¥ €ro MOCIeACTBUS

97 XHMHS U 310pOBbE YeJIOBEKA. JIeKapCTBEHHBIE 1
cpencTBa

98 Xumus ruiy. Poins XxuMun B o0ecrieueHnu 1
MUIIEBON O€30MMaCHOCTH

99 KocMmeTrnueckue u napdroMepHbie cpeacTBa. 1
briToBas xumus
X¥MHs B CTpOUTENBCTBE. BakHelmue

100 CTPOUTENBHBIE U KOHCTPYKIIHOHHBIE 1
Marepuabl

101 XuUMHS B CEJIbCKOM X03siiicTBe. Opranuyeckue 1
Y MUHEpaJbHBIE YI0OpEeHUs

102 Cuctemaru3zanus 1 00001IeHHe 3HAHUH 110 1
TEME

OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102




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

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumus, 11 xmace/ IN'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA
Metoaunueckoe nmocodue. YriryoneHuslit ypoesb. 10 kiacc (aropsl O. C.
[Mabpuensy, U. I'. Octpoymon). 208 c.

Mertoauueckoe nocodue k yueonuky O. C. ['aOpuensina, I'. I'. JIsicoBoii

«Xumust. YriayOsieHHbI ypoBeHb. 11 kimacey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoreka IIOK https://m.edsoo.ru






