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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
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON U3 MPUOPUTETHBIX AUCITUTIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOTMOJIATaroIIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHS O0YyJaIOIIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNIbHBIX JOCTHXKEHHM OOydJaromuxcs B
paMKax HWTOTOBOM arrecTtanud B (OpME EIUHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJEp)KaHUE, 00s3aTEeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
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 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LEJICH U 3aa4 U3ydeHHUs IpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ koHuentyanbHbIMH nosnoxkeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TalnoM  MOJYYEeHHS]  XHUMHUYECKOTO
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 HAa pacllUpeHHe U  YIUIyOJIeHHe TEOpeTHYeCKOl u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yJbTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHMHA pallMOHATU3alMU y4eOHOro Tpyaa |
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCA YIUIyON€HHbIE Kypcbl — «Opranudeckas xumus» U «OOmas wu
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxxaHusa KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OojbIMii  00BEM  (PAKTOIOTUUECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPENCTABICHU O CTPOEHUM BEILECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUAX O CTPOECHUU aToMa. XHMMHUUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (GOPMUPOBAHMEM  MPEACTaBICHUH 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIiii.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHbIE MpeAMETHI. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHIl B XMUMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XHWMMKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpPUMEPY, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH MpOLEeccOB (POTOCUHTE3A, IbIXAHMUS], TUILEBAPEHHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMUMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «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 ooumiero odpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YIIayOJEHHOM YpOBHE M3y4YEHHUs IMpeaMeTa Mpernojaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U 00IIeH KyJIbTyphl 4YE€JIOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIUIIAX XUMUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHUTaHUE YOEXKAEHHOCTH B TI0O3HABAEMOCTH SIBJICHUM TIPUPOIBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO HAa  OCHOBE  YCBOECHHS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHMIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCcCHOHATBHON U OOIIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKasl CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHas cBaA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MIPEICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HaUYEHUE TEOPUU CTPOEHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie QPEKTH B MOJIEKYIaX OPraHUYECKUX COCAMHEHHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKNaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnaiibHbIE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJIENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AIKAHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKEHOB, Sp°-
ruOpUaM3alysl aTOMHBIX OpOUTalleld yriepoaa, - U m-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIECHHS B (-TIOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanmvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. llonumepuzamnus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

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

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJeKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX IpEeBpallleHUil:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kauecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasnamMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJTHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uejoBeka. CrnocoObl TOJYy4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMEIICHMS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust u mpuMeHnenne perona. Genondopmanbaeruanas cMoa.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  peaKUuu
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepus u HOMeHKIaTypa. Pu3nueckrue CBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakTepucTrka yriaeBoaoB. Knaccudukarus yrieBogoB (MOHO-, -
¥ monucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajiakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJACTUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIH3, MOJyYyeHHEe >PHUPOB LeUT0a03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMO/JICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIIUPTA B aJBJIECTHJ HA PACKAIEHHOW MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakuus raunEpuHa €
ruapokcuiom Meau(ll), xumuyeckne cBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bI ¢ TuapokcuaoMm meau(Il), BzaumoneicTBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A3oTcoaep:xalye OpraHn4ecKue coeJuHEeHH .

AMUHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHwiInHA. KauecTBeHHbIE peakiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTENN Ol -
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pEIICHHE OKCICPUMEHTAJIbHBIX 3aJa4 I1I0 TeMaMm
«AzoTcoaepxamue OpTraHUYECKUe COCJIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHBbIE COeTUHEHMS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALINU, CPEIHSS MOJICKYJISIPHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJMBUHWIXJIOPHU, TMOJIMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nojgudTHIEHTepedTanar). Y tunuzanuus u nepepaboTKa MIacTHKa.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHUHTETUYECKHE (KAllpOH U JaBCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJICKYJIIPHON  (DOPMYJIBI  OpPraHWYECKOro COEIMHEHUS 1o Macce (00bEMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHHS], ONpPENENICHUE JOJM BBIXOJAa NPOAYKTAa PEAKLUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IMOHATUN, MPUHATBIX B OTHEJIBHBIX IpEeAMETaX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, arToM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (s-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(PUTYpallud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3Mbl 00pa30oBaHUS KOBAJIEHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexMoneKynsapHble B3aUMOECHCTBHS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XMMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



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

Knaccudukanms XuMUYeCKUX peakinii B HEOPraHMYECKOH U OpPraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoOXUMUYECKUE YPABHEHUS.

CKOpOoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHUCHTPAIIMN BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

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

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PACTBOPOB M PACIIIIABOB BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C TMOMOILIBI) HHIWKATOPOB, H3YYEHUE BIMSHUS PA3TUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIUS HEMETAIJIOB (Ha MpUMEpPE KUCIOPOIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoie, COCOOBI MOJydeHHs, (GU3UYECKUE U
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunie KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W TPOMBINIIEHHBIE CIIOCOOBI TMOYYCHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xumudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepbui(1V), oxcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBAa. AMMHMaK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI ¥ UX cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [Ipumenenue a3ora
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeaunenuil. docopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yronbHas kucimota u e€
COJM. AKTHBUPOBAaHHBIA yroiyb, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpeMHueBas KHUCIOTa, CHUIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢usnyeckue cBoiicTBa MeTawioB. IlpuMeHeHue MeTayuioB B OBITY M TEXHUKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MetamuioB [A-rpynmer [lepuomnueckoit cUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuil W Kajdblui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE IMPOCTBIX BEIIECTB W HX COEIUHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[leproauyeckol CUCTEMbI XUMHUYECKHUX AJIEMEHTOB.

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

@u3nuecKkue W XUMHYECKHE CBOMCTBAa MapraHlla U €ro COEIUHEHMHII.
Baxneiimme coeaunenuss wMapranna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCupl,
ruapokcusl U conu xeneza(ll) u xeneza(Ill). [lonyuenue u npuMeHeHHE Keje3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COCUHEHHM.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJIOYHO3EMENIBHBIX METAJUIOB C BOJOM (BO3MOXKHO HCITOJIB30BAaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
U KAaTHOHbl METAJIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUS M IIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTUA denoBedyecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJ1a). [IpoMblliIeHHbIE CTIOCOOBI MOTYYEHUSI METAJIIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €ro MOCIJIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NIpenapaToB. POk XMMUM B pa3BUTUHA MEAULMHBI.



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

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpenapaToB OBITOBOM XHMHU B TOBCEIHEBHOU
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHONIOTUH.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpuUMecH, Macchl (00bEéMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

du3nka: Marepus, MHUKPOMHpP, MaKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
pPECYPCHL.

TexHoNorus: XUMUYECKasi TPOMBIILIEHHOCTb, METAJLUIYPIUs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
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 pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU 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, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU NEATEIHLHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUSI XHMUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTh PE3YJbTAaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEIAEHUE M IOCTYIKHM CBOMX TOBAapHUILIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOLUIUX 30POBBIO U )KU3HU JIIOJIEH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NEeSATETbHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPUECKOW W  JPYruX BHUAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIBI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
OPUPOIHON cpesie, YMEHHsI TPOTrHO3UPOBATh HEOJIArOMpUSTHBIE IKOJOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHONW M COLIMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUSl CHeUUPUKA XUMUU KaK HAyKd, OCO3HaHUs €€ poid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHUECKOM 0€3011acCHOCTH, B Pa3BUTUM MEIUIIUHBI, 00ECIIEYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HCIIOJH30BAThH
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO MCIOJb30BaTh XUMHYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHNIO, K AKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHUW MO XUMHUH B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBIICHHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue () YHKIIMOHATIbHOMN
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
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
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB 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), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS HUCIIOIB3YEMbIE B XMMUM CHUMBOJMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



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
peaxkuuu;

dbopMynupoBaTh LIETH U 331a4U UCCIIEOBAHUS, UCIIOJIb30BATh MTOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M MPOBEIACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTABJISITh OOOCHOBAHHBIN OTYET O MPOJAEIAHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCA B PA3JIMYHBIX HCTOYHHUKAX MHPopMaluu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTH;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHUH, BBICKA3bIBATb UICH, (I)OpMYJ'II/IPOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKON PabOThI MO HCCIEIOBAHUIO CBOKCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHWHU Y4YeOHBIX U HCCIICIOBATCIIbCKUX 3aj7ad, BBIOMpaTh HambOojee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ysIbTaThl OCBOSHUS MPOTPAMMbI 10 XUMUH Ha Yri1yOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHUM B PA3IMYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEAUIIMHBI, CO3JaHHUH HOBBIX MaTEpUaJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHHE  CUCTEMOM  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, s-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), H30MEPhbl, T'OMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTaHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBJICHUW; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTsl I u Il poga);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U 0OE€30MaCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IOHATHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsi COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBIIMBATh MOJIEIN MOJIEKYJI OPraHMYECKUX BEUIECTB ISl WIUTKOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATUYECKOU
HomeHknatype (IUPAC) u npuBOIUTh TPUBHAIBHBIC HA3BAHUS MJI OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAas CBs3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJbJACTUIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CJIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKJAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBSI3M (G- M T-CBSI3M), B3AMMHOTO BJIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOIOPOJHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HAHUS — HAOJIOJACHUU, U3MEPEHUH, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE omneparuu
MBICIUTETILHON JCSITEIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AILIUI0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XUMHH JJisl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JieM B CUTYyaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BELIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX
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;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

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

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYIO WH(pOpMaIuio, nmepepadaTsiBaTh €€ U MCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJICHUW NPUPOJbI, 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, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B O0ECNEYEHUH PAlMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEelH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JICKTPOOTPUUATEIBHOCTh, CTENEHb OKUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU TIPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTUYECKHE CBEACHHUS O CBOWMCTBAX, COCTaBe, IMOIYYCHUU U 0O€30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHBIC MPU3HAKN TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUIl KPUCTAJUIMYECKOW  PEETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh  yYMEHMIl:  KJIAcCU(PHUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH JJIA Kiaccu(uKanuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTrO MEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLUN;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  ypaBHEHHWW;  pEakUud  TUAPOJIN3a;  peaKuui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKaIlMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOJACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHHS XUMHUYECKHX SIBJICHUH, MMEIOIMIMX MECTO B TPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeIeIEHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B HM30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKACHNUE KaUeCTBEHHOI'O0 COCTaBa HEOPTraHUYECKUX BEIIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUil 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIATh TTpaBUIa TOJb30BAHUS XUMHYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHHS CBOETO 3/I0POBbS, OKPYKAOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIINK B PA3IMYHBIX UCTOYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIKIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYECKOH XMMUM
[Tpenmet opranndeckoii xumuu. Teopus
1.1 CTPOCHHS OpraHuYecKuX coenuHeHuit A. M 8 bubmmorexa LOK
' P P A T https://m.eds00.ru/d69df650
byrneposa
Htoro no paznemny 8
Pasnen 2. YraeBonopoabt
51 [IpenenbHbIe yriIeBOAOPOALI — AJKAHBI, 5 bubnnoreka [JOK
' [MKJIOATKAHBI https://m.eds00.ru/d69df650
99 HernpenenbHble yriaeBogopoabl: alKeHBI, 14 1 bubnnoreka [JOK
' aITKaJIMeHBI, AIKUHBI https://m.edsoo.ru/d69df650
bu6nmoreka [JOK
2.3 A 8
POMATHHCCKHE YIICBOAOPOAB! (apeHBI) https://m.edsoo.ru/d69df650
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB H 4 bubmuorexa [JOK
' uX repepaboTka https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.5 r 4 1
IOTEHIIPOMSBOAIHE YIIIERON0POAOB https://m.eds00.ru/d69df650
Hroro no pazneny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cnuptsl. @enon 11 1 bubmuoreka [IOK
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapOoHunpHBIC COCTUHEHUS: AJIbICTHIIBI U

bu6mmoreka [IOK
3.2 ketoHbl. KapOoHoBbIe KUCIOTHI. ClIOKHBIE 21 httos://m.edsoo.ru/d69df650
a¢upsL. XKupsi
bubmuorexa [JOK
33 Yraesonet 3 https://m.eds00.ru/d69df650
Htoro no pazneny 41
Pa3nen 4. A3zoTcoaep:kaiue OpraHivYecKue coeJHHeHHs
bubmuoreka [JOK
4.1 AMUHBI. AMHMHOKHCIIOTHI. beaku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMHEHU S
5.1 BricokoMoIeKyIsIpHbIE COCTMHECHUS 6 bubmorexa [JOK
' y P A https://m.eds00.ru/d69df650
Hroro mo pazueny 6
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11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Kourpoubnbie  IIpakTuyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKon
1.1 u Ilepuoanueckas cucTeMa XUMHYECKHAX 9 bubnmorexa LOK
' P https://m.edsoo.ru/2dd57f24
sneMenToB /. 1. MenneneeBa
12 CtpoeHnue BemiectBa. MHOrooopasue 11 1 bubnuotexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
MMITACCIE peaidiy https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6mmoreka [JOK
2.1 H 1 1
eMeTaLIE 3 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
22 Meransi 23 1 2 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3znen 3. Xumus u Ku3Hb
31 Mertoabl MO3HAHUS B XUMHH. XUMUS U 9 bubnmoreka [JOK
' YKHM3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



https://m.edsoo.ru/2dd57f24
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne Hara DJIeKTpOoHHbIe U pOBbIE
Tema ypoka Konrpouabusie | Ilpakruyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE Pecypchbl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
1 [IPEJICTABIIEHUE O 1 bubnmorexa LHOK
p https://m.eds00.ru/3686e6f5
MHOT000pPa3uu OPraHuYEeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoJa (OCHOBHOE U
2 3}3’2361) z[él({Hoe COCTOSTHHS ) 1 bubmorexa HOK
a ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH
aToma yriepoja
XuMuyeckas CBs3b B
OPTaHUYECKUX COCTMHECHHSIX.
3 Mexaau3mMbl 00pa3oBaHUS 1 bubmorexa HOK
. P https://m.eds00.ru/8d39f5c8
KOBaJIEHTHOM CBSI3HU, CIIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus
4 OpraHNYEeCKUX COeOUHEHUN A 1 bubmmorexa [TOK
P ' https://m.edso00.ru/9e595ch8
M. byrneposa
Buasl uzomepuu: cTpykTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bubnuorexa [IOK
OnexTpoHHbIe 3P (PEKTH B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPraHu4EeCKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COCIMHEHUN

IIpencrasienue o
Kiaccuukanuu u

6 cUCTeMaTh4yecKas bubmmorexa [TOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPTaHMYECKUX BEIICCTB

7 Kiaccudukanus peakiuii B bubnnoreka [JOK
OpraHNYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa

8 Cucremaru3anus 1 0000IICHUE bubmuorexa [JOK
3HAaHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYCCKHH PsijI,
obmras popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [HOK
JJIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 dusznvecKkue U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxxaenue aqkaHoB B

11 npupoze. CriocoObl noyyeHus bubmmorexa LIOK

https://m.edso0.ru/259b0a5b
Y TIPUMCHEHUE aJTKAaHOB
[uknoankansl: o0IIast
dbopmysa, HOMEHKJIATypa 1

12 U30MepHUst, 0COOEHHOCTH bubnuorexa [IOK
CTPOEHUS U XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MPUMEHEHUE

13 Pemenue pacuéTHbIX 3a1a4 Ha bubnuorexa [IOK



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
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https://m.edsoo.ru/25a14636
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ornpeiesieHuEe MOJICKYJIIPHOM
(bopMYyJIbI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JIOJIIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero cocras. CucreMaTu3aius
1 0000IIIeHIE 3HAHHUI 110 TEME

https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyina,
HOMECHKJIATypa, JJICKTPOHHOE U

bu6mmorexa [IOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Monekyn. CTpyKTypHas U uc-
TpaHC-U30MEPHsI ATKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBoOMcTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CniocoObI ony4eHus u bubnmnoreka [JOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
[Tpaktuyeckas padora Ne 1 o
17 teme "[lonydyenue sTuieHa u bubmmorexa LIOK
v N https://m.edso0.ru/0941eed8
W3y4YEHHUE €r0 CBOMCTB
Pemenune pacu€THbIx 3a/1a4 Ha
18 OnpeAeIeHue MOJIEKYIIIPHOU bubnmuorexa [JOK
(bOopMyITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEILECTBA
ATnKanueHbl: CONPsHKEHHBIC,
M30JIMPOBAHHbIE,
bu6mmorexa [IOK
19 KyMYJUPOBaHHBIE.

OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
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20 XUMHYECKUE CBOMCTBA bubmuoreka [JOK
CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

21 CniocoOslI nosy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE AJIKAUECHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKUH P,
obmas popmyna,

99 HOMEHKJIaTypa, SJIEKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edso0.ru/68b6cc4c
MOJIEKYJ, (PU3HYecKue
CBOMCTBA

23 XUMUYECKUE CBOWCTBA AJIKUHOB bubmmorexa LOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakiuu Ha bubnunoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CniocoObI ony4eHus u bubnunoreka [JOK
IIPUMEHEHNE aJIKNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YPaBHEHUIO XUMUYECKON bubmmorexa LIOK

https://m.edsoo.ru/5db8e526
peakiuu

97 Cucremarusanus 1 00001eHne
3HAHUU TI0 TeMe
ApEHBI: TOMOJIOTHYECKUH PSI,
obmas popmyna,

78 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYyO0JIa,
uX (pu3uveckre CBONCTBA

29 XVMHYECKUE CBOKCTBA apPEHOB! bubnuoreka [IOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
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pP€aKknuu 3aMCIICHUSA

https://m.edsoo.ru/a44alae4

30

XUMHUYECKUE CBOMCTBA apEHOB:
PEeaKIMK MPUCOSANHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

bubmuoreka [JOK
https://m.edsoo.ru/a44alae4

31

Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIa

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenune pacu€tHbIX 3a1a4 Ha
ONpeIeTICHUE MOJIEKYJISIPHOI
(hopMyITBI OPraHUIECKOTO
BEIIlECTBA

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObI mosTyueHust 1
NPUMCHEHHE apCHOB

bubmuoreka [JOK
https://m.edso0.ru/6f717d09

34

I'eneTnyeckas cBsA3L MCKOY
PAa3IMYHBIMHA KJIaCcCaMU
YTIJIEBOAOPOIOB

35

Pacuérel no ypaBHEeHUAM
XUMHUYECKHUX PEAKIIHIA.
CucreMmaru3anus 1 0000IIeHne
3HAHUM 10 TeMe

36

ITpuponusrii ras. [lomyrHsle
HE(TSHbIE ra3bl

37

KamMeHnHbIit yroib U npoIyKThI
ero nepepaboTKu

bubmuorexa [JOK
https://m.edso0.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepabotku. [Ipumenenune
MIPOJIYKTOB TiepepaboTku HePTH

bubmuorexa [JOK
https://m.edso00.ru/21f9de78

39

I'ereTmueckas CBA3b MCKIY
Pa3siINYHbIMHA Ki1acCaMU



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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YTJIEBOJIOPOIOB

40

FaJ'IOFeHOHI)OI/ISBOI[HBIC
YIJII€BOAOPOAOB: JICKTPOHHOC
CTPOCHUE, pCAKIIMU 3aMCIICHUA
rajJorcHa

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

41

JleWicTBue miemouei Ha
raJOreHIPOU3BOIHBIC.
BsaunmoneiicTeue
JIMrajJoreHajJKaHoB ¢ MarHUeEM
1 [IUHKOM

42

Cucremaruzanusg U 00001IeHne
3HaHUH 10 pa3zeny
"YraeBogopobr"

bu6mmoreka [IOK
https://m.edsoo.ru/20e89f22

43

KonTponbsHas paboTa o teme
"VYraeBogoposst"

bu6mmoreka [IOK
https://m.edso00.ru/95c9e298

44

ITpenenbHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUN psif,
oOmas ¢popmya, CTpoeHue
MOJIEKYJI, U30MEPH,
HOMEHKJIaTypa,
KJlaccupukanus, GpuznyecKkue
CBOMCTBa

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XUMHYECKHE CBOWCTBA
MPEACIbHBIX OTHOATOMHBIX
CIIUPTOB

bu6mmorexa [IOK
https://m.edsoo.ru/26ee34fe

46

CrniocoOsl nosydeHus u
IPUMEHEHHE OJTHOATOMHBIX
CIHPTOB

bu6mmorexa [IOK
https://m.edso00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
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[Ipocteie 2pupsi:
HOMEHKJIATypa U U30MepHs,

bu6mmoreka [IOK

47
0COOEHHOCTH (PU3UYECKUX U https://m.edso0.ru/c2c788b2
XUMHYECKHX CBOMCTB
MHoroaromMHbie COUPTHI:

48 ATUJICHIJIMKOJIb U TIIMUEPUH, UX bubnnoreka [HOK
¢du3nvecKkre 1 XUMHYECKHIE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI mosryueHust 1

49 MPUMEHEHUE MHOTOATOMHBIX bubmorexa LHOK

p https://m.edsoo0.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOEHUE MOJIEKYJIBI,
50 (bu3HYECKHEe CBONCTBA bubmorexa HOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH PeHomna
bu6mmoreka [JOK
51 Xumuueckue cBoicTBa (heHomna
¢ https://m.edso0.ru/037ca5f9

59 CnocoObI oTy4YeHus u bubnmnoreka [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepuMeHTaIBHBIX bubnnorexa [JOK
3a1a4 1o teMme "CrupTsl U https://m.edsoo.ru/fdOced09
benonsr"

54 Cucremaru3zanus 1 000011eHne bubmmoreka [IOK
3HaHUH 110 TEME https://m.eds00.ru/1810ch9b
AnbAeTUuAb U KETOHBI:

55 AJIIEKTPOHHOE CTPOCHUE bubnmnoreka [JOK

KapOOHMJIBHOM TPYTIIIbI;
TFOMOJIOTHYECKHUE PsAbI, 0011ast

https://m.edsoo.ru/b139beaa
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dbopmyna, uzomepus u
HOMEHKJIaTypa

Anbaeruapl 1 KETOHBI:

56 (dU3HYEeCKHEe CBONCTBA; pEaKIINU bubmorexa LHOK
» peart https://m.eds00.ru/c887425c
MIPUCOCTUHCHHS
Peakuuu okuciaeHus u
57 KauyeCTBEHHEBIE PEaKIINU bubmnorexa [IOK
peart https://m.edsoo.ru/a393baa9
albIETUI0B U KETOHOB
58 Crioco0sbI MoTydeHus bubnnoreka [JOK
albIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIEC KHCIIOTHI, bubmmoreka [IOK
59
OCOOEHHOCTH CTPOCHHUSI UX https://m.edsoo.ru/fec0b113
MOJIEKYIT
H3oMepus u1 HOMEHKIIAaTypa
60 KapOOHOBBIX KUCJIOT, UX bubmorera [TOK
P o https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XHUMHUYECKHEe CBOMCTBA
61 MpeaenbHBIX OJHOOCHOBHBIX bubmmorera [TOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0EHHOCTH CBOICTB
62 MYpPaBbUHOMN KUCJIOTHI. bubnuorexa [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
OCco00EHHOCTH CBOMCTB:
63 HEIpPEACIBbHBIX 1 bubnnoreka [JOK

apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
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https://m.edsoo.ru/700cc87b
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FI/IIIPOKCI/IKap6OHOBBIX KHCJIOT.
HpCI[CTaBI/ITCJ'II/I BBICIIIHUX
Kap6OHOBBIX KHCJIOT

ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [IOK

64
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CniocoOslI nosy4eHus u
65 PUMEHEHHE KapOOHOBBIX bubmmorexa LIOK
P P https://m.edso0.ru/7c065c9d
KHCIIOT
Crnoxnble 3¢upsl:
TOMOJIOTUYECKHH psJl, oO1as bubnnoreka [JOK
66
dbopMmyna, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMCHKJIATypa
67 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
CBOIicTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU
68 peaxkuuy, Ha ONpeeIeHUue
MOJIEKYJISIPHOM (OPMYIIBI
OpPTaHHYECKOT0 BEIIecTBa
[TpakTuueckast paborta Ne 3.
69 Pemenne skcnepruMeHTATBHBIX bubnmoreka [JOK
3amay o Teme "KapOoHoBbIE https://m.edsoo.ru/486671fb
KkucaoThl. CrioxxHbIe 3pUphI”
Kupsr: crpoenne, puzndeckue
70 u XI/II)MquT(I:)KHe CBO(fil)CTBa bubmmorexa [OK
https://m.edso00.ru/al19c5nb98
(rumposnus)
7 OcoO6eHHOCTH CBOWCTB JKHUPOB, bubmuotexa [JOK

COACPpKAINX OCTATKH

https://m.edso00.ru/b0331922
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HENpPEeIeIbHBIX KUPHBIX
kucaoT. JXKupel B mpupoze

Mp11a KaK COJIM BBICHIHX
Kap6OHOBBIX KHCJIOT, UX

bu6mmoreka [IOK

72 Morolee aecteue. [lorstue o
Hee https://m.eds00.ru/3c566565
CUHTETUYCCKHUX MOIOIIUX
cpeactax (CMC)
I'eneTnueckas CBsI3b
YIJIEBOIOPOAOB U bubnnorexa [HOK
73
KHMCIIOPOJCOAEPKALINX https://m.eds00.ru/56790c96
OpPTaHMYECKUX BEIICCTB
74 Pacuérel no ypaBHEHUsAM
XUMUYECKHUX PEaKIuid
Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
75 .
3HAHUU 10 TEME https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepuCcTHKa
76 YTJIEBOOB M KJIaccH(pUKanus bubnnoreka [JOK
yIIeBOJIOB (MOHO-, T~ U https://m.edso0o.ru/7a9693al
MOJIMCaXapHUIbl)
Monocaxapubl: GU3HIECKUE
77 CBOICTBA If Haxox(? EHHE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
IpHUpoJIe
[IpumMeHeHne TIIIKO3bI, €€
78 SHAYCHIE B bubnmoreka [JOK
https://m.edsoo.ru/5e61122d
YKU3HEICATSIIbHOCTH OpraHu3Ma
HcaxapuIbl: caxaposa,
A P P bu6mmorexa [IOK
79 MajbTO3a U JIAKTO3a.

Haxoxnenue B mpupoae u

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
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IIPUMEHCHUEC AUCaxapruiaoB

[Tonucaxapuabl: CTpoeHHE
MaKpOMOJIEKYJ, pU3NYECKUe U

bubmuoreka [JOK

80
XMMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
pUMEHEHHE
81 [TonsiTHe 06 UCKYCCTBEHHBIX bubnnoreka [HOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHsIX 3a1a4 Ha
82 ONpeAeseHUE JOJIM BbIX0a bubnnoreka [JOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECCKH BO3MOXKHOTO
Cucremaru3anus 1 0000IICHUE bu6mmorexa [IOK
83 .
3HaHUH 10 pa3zeny https://m.eds00.ru/08d4364c
KonTposnbnas pabora no teme
84 "Kuciopoacomepikalue bubmmorexa LHOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKUEe COCTUHEHUS
AMUHBI: K1accudukarms,
CTpOCHUE MOJIEKYII, 001IIas
85 (b(f) MyJia I/ISOMeyI/ISI bubnuorexa LIOK
PMyd, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOICTBA
86 XuUMHUYECKue CBOMCTBA bubmuorexa [JOK
anu@aTuyecKux aMMHOB https://m.edso0.ru/1bc5cf80
AHUWJINH: CTPOCHUE aHUIINHA,
87 0COOCHHOCTH XUMHUYICCKUX bubmmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOWCTB aHHJIMHA
88 CnocoOsI ToTy4YeHus 1 bubnmoreka [JOK

pUMEHEHHE anu(paTUIeCcKuX

https://m.edsoo.ru/eal38763
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AdMHHOB

AMUHOKHUCIOTBI: HOMEHKJIATypa
U u3omepus, GpuznyecKkue

bubmuoreka [JOK

89
cBolicTBa. OTOelbLHbBIE https://m.edsoo.ru/d1773e80
MIPEACTABUTENH O-aMUHOKHCIIOT
XHUMHYECKHE CBOMCTBA
aMHHOKHCIIOT, UX
90 OMOJIOTMYECKOE 3HAUYECHUE bubmorexa [IOK
https://m.edsoo.ru/77df705a
aMuHOKuCIOT. CHHTE3 U
TUIPOIIU3 TICTITHIOB
01 benku kak npupoaHbIe bubnnorexa [HOK
MOJIUMEPBI; CTPYKTYPhI OCJIKOB https://m.eds00.ru/429e9899
bu6mmoreka [IOK
92 XHUMHUUECKUE CBOIICTBA OEIKOB
https://m.edsoo.ru/6237306d
A3zoTtcoaepikaiue
TeTePOIMKITHIECKIE
93 coequHenusa. HykinenHossie bubmorexa [IOK
8 e https://m.eds00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornueckas poib
[IpakTuueckas padbora Ne 4.
Pemenne skcriepuMeHTATBHBIX
94 3aj7a4 1Mo TemMe bubmorexa HOK
| % https://m.edso00.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHus"
[IpakTuueckas padora Ne 5.
95 Pemienne skcnepuMeHTAIbHBIX bubnmnoreka [JOK

3a7a4 o TeMme ""Pacrio3zHaBanue
OpPraHNYEeCKUX COCTUHEHUM"

https://m.edsoo.ru/bde3fdf6
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KonTponbhas pabota no teme

bubmuoreka [JOK
96 "A 1
30TCOACPAAILHC " https://m.edsoo.ru/ce561bc?
OpPTraHUYECKUE COCAMHEHUS
OCHOBHBIE TIOHSTHS XUMHH
BBICOKOMOJICK YIS PHBIX
97 COCTMHCHHUI M METOJIbI HX 1 bubmorera [JOK
g A https://m.edsoo.ru/7aa63ebd
CUHTE3a —TIOJIUMEPU3AIIHS U
MOJIMKOHICHCAIIUS

08 [Imactmaccel. YTunuzamnus u 1 bu6mmoreka [IOK
nepepadoTKa MIacTUKa https://m.edso00.ru/82242e0f
DnacToMepbl: HaTypaJlbHbIN

99 CUHTETUYCCKHE Ka u 1 bubmorexa [JOK

YAV https://m.edso0.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

100 UCKYCCTBEHHBIE, 1 bubnnoreka [JOK
cuHrernyeckue. [lonumepst https://m.eds00.ru/5963a601
CHEIHMAIbHOTO Ha3HAYCHUS
[TpakTuueckast pabota No 6.

101 Pemenue skciepuMeHTalIbHBIX 1 bubnuoreka [IOK
3a7a4 o teMe "Pacrio3nHaBanne https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O00011eHNe U CUCTEMATU3 AL

102 M3Y4YEHHOT0 MaTepHala o Teme 1 bubnnoreka [JOK
"BBICOKOMOIEKYIISIpHBIE https://m.edsoo.ru/6a22b1e8
coenuuenus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | I[IpakTnueckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 AtoMm. CocTaB aTOMHBIX sJIEP. 1 bubmmoreka [JOK
XuMuuecKkui 37eMeHT. M30Tornbl https://m.edsoo.ru/59c112ee
5 CrtpoeHne 3IIeKTPOHHBIX 000JI0YeK 1 Bbu6moteka [JOK
aTOMOB, KBaHTOBEIC UMCJIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bubnunoreka LIOK
9JIEMEHTOB (s-, P-, d-, f-ameMenTHI) https://m.edso0.ru/61294af9
4 Pacrnipenenenue 371€KTpOHOB MO 1 bubmmoreka [JOK
aTOMHBIM OpOUTAISAM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 3neMe£T0B B OCHO];II)-ION}III:I)/I 1 bubmmorexa [IOK
. https://m.edso0.ru/8149e846
BO30YKIAEHHOM COCTOSIHHH
5 OJeKTPOHHbIE KOH(PUTypaIlii HOHOB. 1 bubmuoreka [IOK
DIIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
Ileproanueckuii 3aK0H U
[Teproawdeckas cuCTeMa XUMHUIECKUX
7 snemenToB JI. 1. Menpeneena, cBsI3b C 1 bubnnorexa [JOK
N ’ https://m.eds00.ru/16957c01
COBPEMEHHOM TeOopuen CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
3 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 bubnuotexa [JOK

VMU TIPOCTBIX U CIOXKHBIX BEILECTB IO
rpynmnam u nepuojam

https://m.edsoo.ru/f8468927
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Cucremarusanysa U 0000IeHNE 3HAHUN

bubnunoreka LIOK

d 10 TeMe https://m.edsoo.ru/8fad2942
Buner xumnueckoul cBsa3u. MexaHu3MEbl

10 00pa3zoBaHus KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MeXxMOeKyIIIpHbIE B3aUMOICUCTBUS
BaneHnTHOCTh 1 BaJ€HTHBIE

11 BO3MOKHOCTH aTOMOB. CBS3b bubnuoreka [{OK
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUECKUM CTPOCHUEM

12 [IpencraBiaeHust 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEMHEHMSX: COCTaB M HOMEHKJIATypa https://m.edso0.ru/8c66b12a
BemecTBa MOJIEKYIIIPHOTO U

13 HEMOJIEKYJIAPHOTO CTPOEHHUs. THIIbI bubmmnoreka HOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIL[ECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 ITpencraBieHne 0 KOJUIOUIHBIX brbmmorexa [JOK

https://m.edsoo.ru/da2c70e4

pacTBOpax
HcTrHHBIE paCTBOPHI: HACBILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmmorexa [JOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparsl

16 Crioco0ObI BEIpaXCHUST KOHIIEHTPAITUH bubmmoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3a1ad ¢ ucnoyib30BaHUEM

17 MHOHATHH "MaccoBas JOJIA but6mmorekxa [IOK

nn

pacTBOPEHHOTO BemecTra", "MoIApHas
KOHLeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccudukanus u HoMeHKIaTypa bubnmoreka [JOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/bf9e108d
CuctemaTu3zanusi 1 0000ITICHUE 3HAHUIA bubnuorexa [{OK

19
0 TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Ctpoenue aroma. [lepuonuueckuii
3akoH u Ilepuonnueckas cucrema bubnuoreka [IOK

20
XUMHYECKHX 3eMeHToB /l. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BelecTna.

MHuoroob6pasue BemecT"
Kiaccupukanust XMMHUYIECKUX PeaKIIHid
B HEOPraHUYECKOW U OpPraHu4eCKOn

21 XUMHUHU. 3aKOH COXPaHEHUsI MaCChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPAHEHUS U https://m.edso00.ru/6335cdd2
MIpEBPAILCHHS SHEPTUU TIPU
XUMUYECKUX PeaKIUsIxX
TennoBble 3¢ (HeKThl XUMUYECKUX

22 eakui. TepMOXUMHUYECKIE bubnmorexa [JOK
P F P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHEHUSIM

23 XAMHYECKHUX PeaKIuii u bubmorexa HOK

peart https://m.eds00.ru/87b13954
TEPMOXUMHUYECKUM YPABHCHUSIM
CKOpOCTh XUMHUYECKOHN peakinu, e
24 3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB.
Karann3 u katanuzaropsl
25 ['oMoreHHbIC U TETEPOTECHHBIC PEAKITIT
26 [TpakTnueckas padorta Ne 1 o reme bu6muoreka [JOK

"BausiHMe pa3NUYHbIX (GaKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOpPOCTbh XUMHYECKOU peakiuu"

OO6patumbie 1 HEOOpAaTUMBIE PEAKITHUH.

bu6nunorexa LIOK

27
XUMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[TpakTrueckas padora Ne 2 o Teme
28 "BimsiHue pa3nudHbIX GakToOpoB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHHUE XMMHYECKOTO PAaBHOBECHS
DIEKTPOIIUTHYECKAS JUCCOLTHALIMA.
29 CI/IJ‘ILHII):Ie U ciia0ble 3JII[eI<T (I)_[J'II/IfLI bubnnorexa [JOK
p ’ https://m.edso00.ru/5f766bdf
CreneHp auccoyanuu
HMonnoe npousseaenue Boasl. Cpena
30 BOJIHBIX :CTBO (I)IB Bomo I{o HI)II:?I " bubnnorexa [JOK
s p POB. BONOPOL https://m.eds00.ru/3966cag89
nokazatenb (pH) pactBopa
I'maposns coneit. Peakuuu,
31 MIPOTEKAIOIIKE B PACTBOPaAx bubnmorexa [IOK
p p p https://m.edsoo.ru/09d5a9bd
JIIEKTPOJIUTOB
[IpakTuueckas padbora Ne 3 o Teme
32 "XHUMHUECKHE PEAKIIUHU B PacTBOPaX bubnmorexa [IOK
P " P P https://m.edsoo.ru/2e3daeb0
AIEKTPOIIUTOB
OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE
33 eaKkIUH. BaxkHeille OKUCIUTEIN U bubnmorera IOK
PCAKIIHHT. https://m.eds00.ru/56226060
BOCCTAHOBUTEIH
34 MeTto/1 3IeKTPOHHOTO (IJIEKTOHHO- bubnunorexa LIOK
HMOHHOT0) Oananca https://m.edso0.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Penrenne 3ama4 pa3InyHbIX THIIOB buGnnorexa [JOK
Aatp https://m.edsoo.ru/5a859d16
37 Pemienue 3agau pa3auyHbIX TUIOB bubmmoreka [JOK
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https://m.edsoo.ru/5afa265d

CucremaTtu3sanus 1 0000IICHUE 3HAHUMA bubmuorexa [IOK

38 n n
1o TeMe "XHUMUYECKUE peaKIIuU https://m.edsoo.ru/c161eb85
KontponpHas pabora o teme bubmunoreka [JOK

39 n "

XHUMHUYECKHUE PEeAKLUU https://m.edso0o.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproauieckoll CUCTEME XUMHUYECKHIX
40 anemeHToB J[. . MenpeneeBa u bubmorexa HOK
o https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®dusnyecKkue CBOMCTBAa HEMETAIIOB
AnoTponusi HEeMETauIoB (Ha IpUMeEpe
41 KHCJIOPOJIa, cepbl, hocdopa u bubmmorexa [IOK
POAd, CEpEL, P https://m.edsoo.ru/ef92c91c
yriaepoaa)

42 Bonopona: nonydyenue, Gpusndeckue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA. [ 'napubl https://m.edsoo.ru/0aa8f613
["anoreHsl: HaXOXKACHHUE B IPUPOJIE,

43 CHOCOOBI TTOTyYSHHS q)nanpecine u bubmmorexa LIOK

yi L https://m.edso00.ru/4e223795
XUMHUYECKHE CBOHCTBA
l'anorenoBomopoasl. Baxuermue
44 KHCIJIOPOJICOIEPKAIINE COSTUHEHUS brbmmorexa [JOK
POACOACPHAI A https://m.edso0.ru/6b3255e6
TaJIOTEHOB
JlaGopaTopHbIe U TPOMBITIUICHHBIC

45 CIOCOOBI TIOJTYYEHHUSI TaJIOTEHOB. bubnuotexa [JOK
IIpuMmeHeHue rajJloreHoB 1 X https://m.edso00.ru/6971aca4
COEMHEHUI
[IpakTuueckas padora Ne 4. Pemenue

but6mmoreka [IOK
46 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME

"T"amoreusr"

https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CIIOCOOBI MOTYYESHHUS,

bu6nmoreka IIOK

47 ecKue ecKue 7! .
(PU3HICCKHC 1 XHMHHECKHE CBOHCTBA https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeneHue kucnopoaa u
030HA
bubnunoreka LIOK
48 Oxc €pOKC
1T H TIEpOKCHIET https://m.eds00.ru/5c8816a0
49 Pemenue 3amay pa3inuHbIX THIIOB Bubmiorexa OK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxO0XKIEHUE B IPUPOJIE,
50 CH(I))0061)I TTOJTY9ICHUS qf)nslleqecxne " bubmmorexa [JOK
YHACHI, https://m.edsoo.ru/46afae16
XUMHUYECKHE CBOMCTBA
bubnunoreka LIOK
51 C
CPOBOZIOPOA, CY b pH LI https://m.edsoo.ru/7c875999
Kucnopoaconepxainue coeuHEHUs
52 cepel (130066HH12)CTI/I CBOICTB CEpHOIT bubnmorexa [JOK
PBL p https://m.edsoo.ru/8cfa2548
KUCJIOTBI
[IpakTuueckas padbora Ne 5. Pemenue

53 SKCIHEPUMEHTAIBHBIX 3a/1aY 10 TEME Bubmiorexa OK

" P . fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHHS
A30T: HAXOXKJACHUE B IPUPOJIC,

54 CIOCOOBI OJTydeHUsI, PU3NUECKHE U bubnuotexa [JOK
XHMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnopoaconepxaliue coeInHEHUs

55 asora pOCO6eHIfI)OCTI/I CBOMCTB a30THOM bubmmorexa TIOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
. bub6 OK
56 [IpumeneHue a30Ta U €ro COeAMHEHUH. ubnmorexa I

https://m.edso0.ru/129f5059
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A3oTHBIE yioOpeHus

docdop: HaXOKIACHUE B IPUPO/IE,
CIOCOOBI MOJTydeHHUsI, PU3UUECKHE U

bubnunorexa LIOK

57
XUMUYECKHEe cBoricTBa. Dochuibpl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,

58 (’1000(1)?) c((l)) e(bxci ne kuciotel. Conu bubmmorexa [JOK

p If prratll ' https://m.edsoo.ru/c7a2d429
dbocdopHOIT KHCITOTHI

59 [Tpumenenne dhocdopa u ero bubnuorexa [IOK
coequaenuii. @ochopHsie ynoopeHus https://m.edsoo.ru/a218070a
[IpakTuyeckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
https://m.eds0o.ru/8175ac3f
"A30t u pochop 1 ux coenuHeHH"
VYriiepo: HaxoXKJIeHUE B IPUPOJIE,

61 AJUIOTPOITHBIE MOAU(PUKAIINH; bubmuoreka [JOK
dbuznyecKkrue 1 XUMHUYEeCKHe CBONCTBA, https://m.edso0.ru/1eb19f9e
MpUMEHEHNE
Oxcup yriaepoaa(ll), okcu

62 ne I([)YZ(I\I;) ; (OJ'I)bHa}I KfICHOTa ueé brbmmorexa [TOK
YHIepon 24 https://m.edsoo.ru/dba58adf
conu

63 Pemenue 3a1a4 pa3mTumIHBIX THIIOB bubmmorexa [JOK

AP https://m.eds00.ru/6029b609
Kpemnnii: HaxokaeHIE B IPUPOJIE,
64 0500061;1 0JT elfml (bl/lmzefmfe u bubnmorera LHOK
i L https://m.eds00.ru/143558ab
XUMHUYECKHE CBONCTBA

65 Oxkcua kpemuus(IV), kpemuueBas bubnuotexa [JOK
KHCJI0Ta, CUIUKAThI https://m.edsoo.ru/3170e7b1

66 [IpuMeHeHnne kpeMHUs U €ro bubmmoreka [JOK
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coequHenuit. CTeKJo0, ero nojgy4eHue,
BHJIBI CTEKJIa

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Pemenne 3amaq pa3IinyHbIX TUIIOB bubnnorexa HOK
Aatp https://m.edsoo.ru/b624f801
68 CucremaTtu3anus 1 0000IICHUE 3HAHUMA bubnuorexa [{OK
o teme "Hemeramner" https://m.edso0.ru/6e864db5
69 KonTtponpsHas pabora o Teme Bbu6moteka [JOK
"Hemerauisr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON bu6mmoteka [JOK
paboThI, KOPPEKIIHS OMHUOOK https://m.edsoo.ru/2b7e9510
ITonoxkenne MeTaJIOB B
[Tepuonueckol cucTeMe XUMHUYECKHUX
71 351eMeHTOB. OCOOECHHOCTH CTPOEHUS buGnuorexa [IOK
' p https://m.eds00.ru/9839c16¢c
AIEKTPOHHBIX 000JI0UEK aTOMOB
METAJLIOB
O6mue ¢puznueckre cBOcTBa
72 MmeraioB. [IpuMeHeHne MeTaNIOB B bubnuorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmuiaBsl MetasuioB. Kopposust bubnmnorexa [JOK
METAJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3agad pa3IngyHLIX TUIIOB bubmorexa LIOK
a1 p https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYECKUN DA HAIPSHKEHUH
75 MeTaJ'IJl'jOB Oo6mue cnolz:oﬂ6m H(I)jn €HUS bubnnorexa [JOK
- oot i https://m.eds00.ru/94eb377a
METAJLIOB
OOm1as xapakTepucTiKa MetTayios [A-
. bubmuorexa [{OK
76 rpynnsl [Teproauaeckoit cucTeMbl

XUMHYECKUX 31eMeHTOB. HaTpuii u

https://m.edsoo.ru/el12c26b3
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KaJuii: mojay4yeHue, Gusndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCTMHEHUN

OO6mias xapakrepucTuka MeTayioB I1A-
rpynmnsl [lepuoandeckoi cuctembl
XAMHUYECKHUX 3JIEMEHTOB. Maruui u

bub6nmoreka [IOK

77
KaJbIMI: TIOTy4YeHue, Gu3nyeckue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUI
78 JK&cTKOoCTh BOJEI U CIOCOOBI €€ bubnunoreka LIOK
YCTPaHEHHUs https://m.edsoo.ru/c74bfae9
79 AIOMUHUN: TIOTy4YeHHe, (pU3ndecKkue u Bbu6moreka [JOK
XHMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edso0.ru/0e79b266
AmMpoTepHbIe CBOICTBA OKCHIA U
80 TUIPOKCHUJIA ATTFOMUHHS, bubmmoreka IIOK
TUIPOKCOKOMIUIEKCHI aJIFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 Pemienue 3a1au pa3auyHbIX TUIIOB
[Tpaktuyeckas padora Ne 7. Pemenue
82 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubmmorexa [IOK
P https://m.edsoo.ru/27a4af43
"Mertausl TJ1aBHBIX OArpymm"
OO01mas xapakTepuCTHKa METAJIOB
no0ouHbIX noarpynn (b-rpymm) bubmuoreka [IOK
83 .
[Teproanyueckoil CUCTEMbI XUMHYECKUX https://m.edso00.ru/610d7431
2JIEMEHTOB
Du3nYECKUe U XUMUYECKUE CBOMCTBA
. bubnuotexa [JOK
84 XpoMa M €r0 COSTMHEHUH, HX

IIPUMEHEHHUE

https://m.edso00.ru/9911bef3
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Baxnelive coeMHeHUs Mapratiia.

bubnunoreka LIOK

85 IlepMaHranar Kajaus, ero
p g https://m.edso0.ru/039d69c8
OKHUCJIUTENLHLIE CBOMCTBA
dusznueckre 1 XUMHUYECKHE CBOIICTBA
86 J)kese3a u ero coenuaennii. [lonyuenne Bubmaorexa ITOK
' i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUIaBOB KeJe3a
dusuyeckue U XUMUYECKHUE CBOMCTBA
87 MEIN U €€ COeIUHEHN, UX bubnnorexa [JOK
a s ’ https://m.edsoo.ru/2bc0f954
IPUMCHCHUE
dusuyeckue U XUMUYECKHUE CBOMCTBA
LIMHKA U €ro COeAUHEHUH, NX bubnunoreka LIOK
88
IIpUMEHEHNE. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[Tpaktuyeckas padora Ne 8. Pemenue
89 JKCIIEPUMEHTAIBHEIX 3a/1a4 110 TEME bubmorexa HOK
" P 8 " https://m.edsoo.ru/a6e352ea
MerTannsl TOOOYHBIX MTOATPYIIT
90 Pemenne 3amaq pa3InyHbIX TUIIOB bubnmorexa [JOK
At p https://m.edsoo.ru/a8b83d83
O00011eHNe U CUCTEMATU3 AL
91 W3YYEHHOI'0 MaTepualia o TeMe bubnmorexa IOK
| v " P https://m.edsoo.ru/e91fe975
Mertamnsl
92 KonTponbhas pabota no teme bu6muoreka [JOK
"MeTtanns!" https://m.edso0.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIBHON bu6muoreka [JOK
93
paboThI, KOPPEKIIUS OIUOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B 00ecIieueHUN
. bubnuotexa [JOK
94 YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA.

ITonsarue o HAay4YHBIX MCTOAaxX

https://m.edso0.ru/080fel1f0



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

HCCICa0BaHUs BEIICCTB

Haquble IMPUHIUIIBI OpraHu3anuu
XUMHYCCKOI'0 IMpOrU3BOJACTBA.

bubnunorexa LIOK

95 1
[TpombIlIIEHHBIEC CITOCOOBI TTOJTYYCHHS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
96 OKPYIKAIOIIICH CPeIbl U €ro 1 bubmmorexa [JOK
Py Hien cped https://m.edso0.ru/9f11bf51
MTOCJICACTBHS
97 XUMUA U 300POBbE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/a6552721
08 Xumust nmuny. Posib xuMuu B 1 bubmuoreka [IOK
oOecreueHnH MUIIEBON 0€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue n napdromepHbie 1 bubnnoreka [JOK
cpeacta. beiToBas Xxumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BaskHenmme
100 CTPOUTEIIbHBIC U KOHCTPYKIIMOHHBIC 1 bubmorexa LHOK
p pyK https://m.eds00.ru/61e69003
MaTepuabl
XuMHUS B CETLCKOM XO3SMCTBE.
101 Opranuueckue 1 MUHEpaJIbHbIE 1 brbmmorexa [TOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucremaTu3zanus 1 0000IICHUE 3HAHUIA 1 but6mmorexa [IOK
10 TEME https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

1

Biianenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPask BKJIKOYAET:

11

OCHOBOITOJIATAIOLINE TOHATHS (XUMHYECKUH 3JIEMEHT, aToM, H30TOIIbI,
3IIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-dIEKTPOHHBIC OPOHUTAIIH ATOMOB,
OCHOBHOE ¥ BO30YXJEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATEIILHOCTD, CTENEHb OKHCJICHUS,
XMMUYECKas CBS3b (OG- M T-CBA3b, KpaTHbIE CBS3M), TI'MOpHUIU3ALMS
aTOMHBIX OpOWTasIel, KpHCTaNIM4ecKas pewmeéTka, Mojb, MOJIApHast
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHIEHTPAIMsS, PacTBOPEI
(MCTHHHBIE, IUCIEPCHBIE CUCTEMBI), KPUCTAIUIOTUIPATHI, YIIIEPOIHBIN
cKeneT, (yHKIMOHANbHAs TpyIIa, pajuKal, H30Mepbl, CTPYKTYpHas
dopmymna,  u3zomepuss  (CTpyKTypHas,  Treomerpuueckas  (Luc-,
TPaHCU30MEpHS), TOMOJOTHYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHUCIIOPOJI- U a30TCOAEpkKalllie COCAUHEHMs, OMOJIOrMYeCKU aKTHUBHbIE
BellecTBa (YIJIeBOMAbI, XKUPbI, OEIKN), MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XUMHUYECKUX PpEaKIHUi (OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEaKLMd HOHHOIO OOMEHa, TOMO- U T'€TepOreHHbIE,
oOpaTtumble U HEOOpAaTUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTEHI,
AIIEKTPOJIUTUYECKAs] AUCCOIUAIINS, CTETIEHb UCCOLMALUU, OKUCINUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTh XUMHYECKOW peaKiuH,

XHUMHYECCKOC paBHOBeCI/Ie)

1.2

TEOPUM U 3aKOHBI (TEOpUS XMMHYECKOTO CTPOEHUSI OpPTraHUYECKHUX
BemectB A.M. BytiepoBa, Teopus AIEKTPOIUTUYECKON TUCCOLMAINU,
[Tepuonnueckuii 3akon J[.M. MeHneneeBa, 3aK0H COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUH, MHPOBO33PEHUECKHE
3HaHMS, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYMHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBIICHUW, COBPEMCHHBIC TMPEACTABICHUS O CTPOCHHUH

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIAPHOM YPOBHSX

1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHUYCCKUX peaKuHﬁ,

TEPMOIAUHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMEPHOCTAX nux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAxX

14

(dakToNOrMUecKue CBEACHHS O CBOWCTBAaX, COCTaBE, IOJYYCHHH U
0€e30IIaCHOM  HCIIOJIb30BAHMHM  BAXKHEWIINX  HEOPTraHUYECKUX U
OPraHWYEeCKHX BEIIECTB B OBITY W TPAKTHYCCKON EATEIbHOCTH

YCJIOBCKA

1.5

o0lIMe Hay4HbIE NMPUHIMUIBI XMMUUYECKOTO IPOU3BOJCTBA (HA MpUMEpe
IPOM3BOJICTBA CEPHOM KHCIOTHI, aMMMakKa, MeETaHoja, IepepaboTKH

HeTH)

CdopMupoBaHHOCTb YMEHUI BHISBIIATD:

2.1

XapaKTCPHBIC IMPU3HAKN u B3aNMOCBA3b N3YUYCHHBIX HOHﬁTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMEC IIOHATHUA IIPpHU OIMMCAHUH CTPOCHHA U

CBOMCTB HCOPraHUYCCKUX U OPraHUYCCKUX BCHICCTB U UX HpCBpaH_[CHI/Iﬁ

2.2

B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C TOHATUSIMH WM TPEICTABICHUSIMHU
JIPYTuX MPEAMETOB JUIsi 00Jiee OCO3HAHHOTO TMOHUMAaHUSI U OOBSICHEHHS

CYIIHOCTU MAaTCPUAIbHOI'O €AUHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

HAaUMEHOBAHUS XHUMHYECKHX COCIMHEHHUM MCKAYHAPpOAHOI'0 COHO3a
TeopeTquCKOﬁ u HpHKHaZ{HOP’I XUMHUU W TpPHUBUAIIBHBIC HA3BAHUA
BCIICCTB, OTHOCAMNIUXCA K M3YUCHHBIM KJIaCCaM OPraHu4CCKux U

HEOPraHWYECKUX COCIUHEHUI

3.2

XMMUYECKYI0 CUMBOJMKY JUIl COCTaBICHHUS (POPMYNT HEOPraHUYECKHUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJETHBIX) (POpMYJT OpraHMUYECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS:

4.1

HCOPTraHNMYCCKUEC BCHICCTBA, CaMOCTOATCIIBHO BLI6HpaTB OCHOBAaHHA H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnvdcCKrue BCIICCTBA, CaAMOCTOATCIIBHO BLI6I/IpaTB OCHOBaHHUsA U

KPUTEpUU IS KIacCU(DUKAIIMY U3y4aeMbIX XMMUYECKUX OOBEKTOB

4.3

M0 Pa3NUYHBIM TPU3HAKaM (YHCIY W COCTaBY pPEarupyrolidX BEIIECTB,
TerioBoMy A(pdEeKTy peakiud, W3MEHEHHUI0 CTENeHEeW OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaIn3aTopa)

CdopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHMM) U HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonoB [lepunoanueckoit cuctemsr J[.H.
MeneneeBa 1 UX BaJ€HTHbIE BOBMOXXHOCTH, UCIIONb3Ys MOHITHS S-, p-,

d-3JeKTpOHHBIE OPOUTAIH, JHEPIrETUIECKUE YPOBHU




CdopMupoBaHHOCTh yYMEHHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMM COECIUHEHHH IO

IIEPUOJIaM U IpyIIIaM

CopMUpOBaHHOCTh YMEHHSI COCTAaBJISITh YPaBHEHHS XHUMHUYECKUX

peaklMii U paCKpbIBaTh UX CYLIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ MMOCPCACTBOM COCTABJICHUA

SJICKTPOHHOI'O OajaHca 3THX pCaKHI/Iﬁ

1.2

YPAaBHEHUsl pEaKkUMil pa3IMYHbIX THIIOB;, IIOJHBIE W COKpAIlEHHbIC
YpaBHEHHSI pEaKkIii HOHHOTO OOMEHa, YUUTHIBAs YCIIOBUS, IPH KOTOPBIX

9TU p€aKlMu UAYT 4O KOHIA

7.3

peakuuii THAPOIM3a, PEaKlUil KOMILIEKCOOOpa3oBaHHUs (HAa MpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCHUMOCTH pPEaKIIMOHHOU
CHIOCOOHOCTH OPraHUYECKUX COEIMHEHMH OT KpaTHOCTM U THUMa
KOBQJICHTHOH CBSI3U (G- U M-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOEHHOCTEH peann3aluuy pa3IuyHbIX

MEXaHU3MOB IPOTEKAHUS pPEAKIUN

8.2

XapaKTCPHBIC XUMHUUYCCKUC CBOICTBa BEIIIECTB COOTBCTCTBYHOIIMMHU

DKCIIEPUMEHTAMM U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMupOBaHHOCTh YMEHHUS XapaKTepU30BaThb COCTaB M BaKHeWIIHe
CBOMCTBA BELIECTB, IPUHAUICKAIIUX K ONPEAEICHHBIM KilaccaM H
rpymnmnam coeMHEeHUM (IIPOCThIe BEIECTBA, OKCU/bI, TUAPOKCUIBI, COJIH;
YIII€BOIOPOAbI, IPOCThIE 3(UPBI, COIUPTHI, (EHOIIBI, aTbJAETH/IbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIOXHBIE 3(QUpPBI, >KUPBI, YIIEBOJbI, aMHHBI,

AMUHOKHUCIIOTBI, OCITKN)

10

ChopMHpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO XHUMHUYECKUM
dbopMynaM W ypaBHEHHUSIM XHUMHUYECKHUX pEaKIUN C HCMOJIb30BaHHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

10.1

Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIA OJTHO
W3 UCXOJHBIX BEIIECTB JJAHO B BUJIE PACTBOpA C OMPEACIEHHON MaCCOBOM

JIOJIeH pacTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOM WM 00BEMHOM JT0JIH, BRIXO/1Aa TIPOITYKTA PEAKIIUN

10.3

TEIUIOBOTO P QeKTa peaKkiuii

10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYEeCKOH (pOopMyIIbl BeliecTBa




11

Brnanenue cucremoil 3HaHMM O METOJAX HAyYHOTO TMO3HAHUS SIBJICHUU
MPUPOJBIL, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE NIPUMEHATh
3TU 3HAHUA HpI/I 3KCHepI/IMeHTaJILHOM HCCIICAOBAHUU BCUICCTB U IJISA
OOBSICHCHUS XUMHUYECKUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTH YC€JIOBEKAa U B HOBCC,I[HGBHOﬁ KHN3HU

12

ChopMUpOBaHHOCTh YMEHHUS TPUMEHSTH (MCIOJB30BATh) 3HAHUS O
COCTaB€ U CBOMCTBaX BEIIECTB Uil OSKCIEPUMEHTAIbHOM MPOBEPKH
TUIIOTE€3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XHUMHUYECKUX
peakuuii M TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHBIC XMMHUYECKUE 3HAHUSA JUISI OOBSACHEHUS W TPOTHO3MPOBAHHS
SBIICHUM, MMEIONIMX €CTECTBEHHOHAYUYHYIO NPUPOAY; JUIS TPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XUMHUEH

13

CdopMUpOBaHHOCTh YMEHHS IUIAHUPOBATH M MPOBOAWTH XUMHYCCKHIA
OKCIEPUMEHT (IOJIyYCHHE M HW3YYCHHE CBOWCTB HEOPraHWMYECKUX WU
OpPraHWYeCKHUX BEIICCTB, KAYECTBCHHBIC pEAKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOACPIKAIIUX OPraHUYECKHX BEIICCTB,
pelieHue IKCIIEPUMEHTAIBHBIX 3aaq o pacro3HaBaHUIO
HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJCHHUEM IMPaBUII
Oe3omacHoro  oOpalleHuMs C  BeMIeCTBaMH H  JIaOOpaTOPHBIM
obopynoBanruemM; GOpMYIUPOBATH IIEJIM HCCIIECOBAHNUS;, TIPEICTABIATh B
pa3nuaHON  (opMe pe3ynbTaThl dIKCICPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATHL UX NOCTOBCPHOCTH

14

CdopMHUpPOBaHHOCTh YMEHHSI OCYIIECTBIISATH LIEIEHANPABICHHBIM MOMCK
XUMHUYECKOW MH(POpPMALIUU B Pa3IMYHbIX UCTOYHHMKAX (HaydHas U y4eOHO-
Hay4dHas JIUTepaTypa, CpeAcTBa MaccoBoi MH(poOpMaIuu, cetb IHTepHeT U
Jpyrue), KPUTHYECKH aHAIM3UPOBAaTh XUMUYECKYI0 HH(opMaluio,
nepepabarbiBaTh €€ M HCIOJIB30BaThb B COOTBETCTBUU C IOCTaBJICHHOM

y4eOHOM 3a1aueit

15

CchopMHpOBaHHOCTh ~ yMEHHUsSI NPOTHO3UPOBATh, AHAIU3UPOBATH U
OLIEHMBAaTh HH(OPMAIMIO C TO3UIMKA 3KOJIOTHUECKOH Oe30MmacHOCTH
MOCJIEICTBUIM OBITOBOM M NPOM3BOJICTBEHHOHN AEATENIbHOCTU 4YeNIOBEKa,
CBSI3aHHOW C TmiepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh yMEHUI
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS  HA  JKHUBBIE  OPraHU3MBI
ONpPEACIEHHBIX BEILECTB, IIOHUMAass CMBICI II0Ka3aTels IpeAeiIbHON
JOIYCTUMOW KOHILIEHTpalluM, M TMOACHATh Ha IpHUMepax CHOCOObI
YMEHBLIEHUS U NIPEIOTBPAILEHUS UX BPEIHOIO BO3/ICHCTBHSI HA OPraHU3M

YCJIOBCKA




INEPEYEHDb 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenne BemecTBa. CoBpeMeHHass MOJIENb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukamuss XUMHUECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIEHHOEC COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe QJICKTPOHBI

1.2

Ilepuonuueckass cucrema xumuueckux a3nemeHtoB J[.M. Mengeneena.
Ousnyeckuit cmbicn [lepuoanueckoro 3akona .M. MenneneeBa. [lpuunnbl 1
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUN IO
epuoJaM U TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHMHM CBOWCTB IPOCTBIX

BCHICCTB, BOAOPOAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

BaneHTHOCTD. BJICKTPOOTPI/II_IEITCJIBHOCTB. CreneHb OKHUCIICHUS

1.4

Buapl xumudeckoit cBs3u (KOBaJeHTHAs!, MOHHAs, METAINTMYECKAsl, BOJOPOIHAs)
Y MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKYIsIpHbIe B3auMo/ieiicTBus. BemecTra
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMsS. THIBl KPUCTAUIMYECKUX

peI_HéTOK. 3aBUCHMOCTH CBOMCTBA BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ peH_IéTKI/I

1.5

Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMUYECKHX — peaklMil B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUH. 3aKOH COXpPaHCHHUA MACChl BCHICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TemnnoBbie 3¢ dexThl XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHUs

1.8

OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLUIUME Ha

COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.9

3J'ICKTpOJ'II/ITI/I‘-ICCKa$I JUucconuanus. CunbHbIC U cla0bie SJICKTPOJINUTHI. Cpe;[a
BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaHBHaﬂ, oieja0o4Has. CrenecHb

nucconuanuu. Peakimn noHHOTO 0OMEHa

1.10

I'unponus coneit. Monnoe mpousBenenue BoAbl. Bogopoausiii nmokaszarens (pH)

pacTBopa

1.11

CnocoObl BBIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasA J0JIA paCTBOpéHHOI‘O
BCIICCTBA, MOJISIpHAd  KOHLCHTpALU:. HaCLIH_IeHHI:Ie 1N HCHACBIIICHHBIC

pacTBOpPBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKknuu. HOBGI[GHI/Ie BCIICCTB B Cpcaax C

pa3HbIM 3HaueHueM pH. MeTobl 31eKTpoHHOr0 OanaHca




1.13

DIIEKTPOJIN3 PACTBOPOB U PACIIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccudukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHmuecKux

BCIICCTB

2.2

XWMHYECKHE CBONCTBA BAKHEWIIMX META/UIOB (HATPUM, KaJIMHA, KaIbIUH,
MarHvii, aJTFOMUHHA, IIUHK, XPOM, JKeJIe30, MeAb) U UX coenuHeHuil. OOme

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

XUMHUYECKUE CBONCTBA BaXXHEWIIMX HEMETAIOB (TaJOreHOB, CEpbI, a30Ta,
dochopa, yrmepoga M KpEeMHHS) HW  UX  COSAWHCHHMN  (OKCHJIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNI )

2.4

I'eneTnyeckas cBs3b HCOPraHMYCCKHUX BCUICCTB, IMPHUHAIJICKAIINX K PA3JIMYHbIM

KJj1accaM

2.5

#HHHPartH#H# I nenTruKaus HEOPraHUIECKUX coeIMHeHN. KadecTBeHHbBIE

PCaKMy Ha HCOPIraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTaHMYECKON XUMUU

3.1

OCHOBHBIE TMOJIOKEHHUSI TEOPUM XHUMHUYECKOTO CTPOCHHUS OpPraHUYEeCKUX
coenunennii A.M. ByrtnepoBa. YriaepoaHblil CKEIET OpraHUuYECKON MOJICKYJIBI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBS3H. SP3-, SP2-, SP-rTHOpHAM3ALUU
opOuTaseit aTOMOB yriepoaa. 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMHUYECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'omonoruueckui pAA. I/ISOMepI/I}I H U30MCEPhbI

3.2

[lonsiTue o  QyHkumoHanbHOM  rpynmne.  OpueHTanMOHHBIE 3 (EKThI

3aMEeCTUTEIEN

3.3

[IpencraBnenne o kiaccu(UKAaMU OpraHMYeckux BemiecTB. HomeHknaTypa
OpPraHMYECKUX COEIMHEHUHN (CUCTeMaThyecKas) W TpUBUAIbHBIE Ha3BaHUS

BOXHEUIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykineoguie u anekrpoduie. [pasuno Mapkosuukosa. [IpaBuso 3aiiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3NoKeHUE, KPEKUHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pa3MepoMm 1uKIiIa. Peakiuy npucoeIMHeHUs U paauKaIbHOTO 3aMENIEHUS

3.6

AnkeHbl. XUMHUECKHE CBOICTBA: peakIMM MPUCOETUHEHHUs (raJOreHUpPOBaHUE,
TUIPUPOBAHUE, TUAPOTrAJOr€HUPOBAHUE, TUApATAlLlUs), TOPEHUs, OKUCIEHUS WU
noauMmepu3anuy. IIpoMblluIeHHBIE M J1a0OpaTOpHBIE CIIOCOOBI  MOJIyYCHMS

AJIKCHOB

3.7

AJKagueHbl. XHMMHUYECKHE CBOWCTBA aJKaJUEHOB: pPEAKIUU MPUCOCTUHECHUS




(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U noiaumepuszauuu. IlomyueHue

AJIKaAUCHOB

3.8

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCTUHEHUs (IaJOreHUpPOBaHUE,
TMJIpUPOBAaHUE, THJpAaTalysi, TMIPOraJoreHHpOBaHUE) KaK CIOcO0 MOIyd4eHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peakiuu 3amemenus. I'openue
aleTUICHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHM IS CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMCHeHI/Ie allCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOMCTBa O€H30JIa: PEAKIMH  AICKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (THApUpOBaHME, TajloreHupoBanue). Peakuus
roperusi. OCOOEHHOCTH XHMHUYECKUX CBOWCTB Tonyona. [lomyuenue OeH3ona.
Oco0OeHHOCTH XMMHYECKUX CBOHCTB crtupona. [lonmumepusanus crupona.

Crioco0bl MoTy4eHHs! ¥ IPUMEHEHUE apOMaTUUYECKUX YTIIEBOJI0POIOB

3.10

Cnuptel.  IlpenenbHble  OAHOATOMHBIE CHUPTHL. XUMHUYECKHME CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CI0COO  YCTaHOBJICHMS — HalU4us
TMJIPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMH  KaK  CIHOCOO  MOJNyYeHMS
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakiuus ropexus.
Ilomyyenue orTaHONa: peakuuss OpPOKEHUS IUIIOKO3bI, TUApATALlUs 3TUIICHA.
OTUJEHITIMKOIb W TIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HIPOKCHIIOM

HaTpusi, Opomom). [lomyuenue peHomna

3.12

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpCACIIBHBIX AJbACTUAOB: THAPHPOBAHUC,
KaueCTBCHHBIC PEaKIMM Ha KapOOHWIIbHYIO TpyMImy (peakuusi «cepeOpsHOro
3epkanay, B3aumozeiicteue ¢ ruapokcuaoM meau (II). [Momydenue nmpenenbHBIX
QNbJIETHJIOB: OKHCIEHHE CHOUPTOB, THApATallMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHnHoCcTH PEaKIU OKHUCJICHWA allcTOHAa

3.13

Kap6OHOBBIe KHUCIOThl. XHUMHUYECKHE CBOMCTBa OpCACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX KUCI0T. OCOOEHHOCTH XUMMHUYECKUX CBOMCTB MypaBLHHOﬁ KHUCJIOTHI.
HonyquHe OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KHUCJIIOT: OKHCICHHUE
AJIKaHOB, AJIKCHOB, INCPBUYHBIX CIIMPTOB, aJIbACTHUOOB. Bricme MNpEaACIbHBIC U

HCIIPCACIILHBIC Kap60HOBBIC KHCJIOTBI

3.14

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CrIoOXHBIX 3(PUPOB B
MUIIEBOH W TMapIOMEPHONW TPOMBIIUICHHOCTH. JKUpPBI Kak CIOXKHBIE A()HUPHI
TJIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBONCTBA >KHPOB:
TUAPUPOBAaHUE, OKHCIeHHe. ['Maponus3, WM OMBIJICHHE, >KUPOB Kak CIoOco0
MIPOMBIIIJICHHOTO TOJIYYCHHSI COJIEH BBICIIMX KapOOHOBBIX KHCJIOT. MpUTA Kak

COJIM BBICHINX Kap60HOBI:IX KHCIIOT




3.15

XUMHUYECKHE CBOMCTBAa TJIOKO3bl: PEAKUUMU C YYaCTUEM CHUPTOBBIX MU
QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YEeHUE B KU3HEAEATEIILHOCTU OpraHu3Ma. Jlucaxapuisl: caxapo3a, MajJbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOIIME Aucaxapuiabl. ['maponus
nucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHE MaKpOMOJIEKYII
KpaxMaya, IJIMKOreHa U uLenono3bl. dusnyeckue CBONCTBA Kpaxmala U
LEJII0NIO3bl. XMMHUYECKUE CBOMCTBA KpaxMaya: THAPOIM3, KaueCTBEHHas
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIOJIO3bl: TUAPOJIM3, MOJIyYEHHUE
3¢upoB Uemwnono3bl. I[loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

alleTaTHBIN MIENK)

3.16

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHUIMH Kak IPeICTaBUTENIb apOMATHUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aWMOJCHCTBHME C KHCIOTaMHu, OPOMHOMU
BOJIOM, oOkucieHue. [lonydeHne aMHHOB aIKWIMPOBAHMEM aMMHaka |

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMMHOKHUCIIOTBI U O€NKHu. AMHUHOKHCIOTHI KaK aM(OTEpHBIE OpPTaHHYECKHE
coequHeHUsl. OCHOBHBIC aMHHOKHCIIOTBI, OOpasyromiue OelKku. XHUMHUYECKUE
CBOMCTBa OENKOB: THUAPONIN3, JEHATYpallvs, KadyeCTBEHHbIE (IIBETHBIE) PEaKIUU

Ha OenKu

3.18

CrpoeHne u CTpPYKTypa NOJUMEPOB. 3aBUCUMOCTb CBOMICTB IOJIMMEPOB OT
cTpoeHHust MoiieKyld. OCHOBHBIE CIIOCOOBI TOJYyYEHHUS BBICOKOMOJEKYJISPHBIX
COEAMHEHUI: peakuuy MOoJIMMEepHU3allid U NoJuKoHJeHcaruu. Kinaccudukarys

BOJIOKOH

3.19

#H#HPar### nentudukanus opraHnuecknux coequHeHui. Permenmne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNUEC OPraHUYCCKUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKIY KilaCCaMU OPraHNu4YCCKUX Coe)II/IHeHI/Iﬁ

XUMUS U )KU3Hb

4.1

Xumusi B moBcenHeBHOM xku3HU. [IpaBuna Oe3zomacHOi pabOTBl C €IKUMHU,

TOpHOYMMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITLCKOE XO3SMCTBO. XUMUSA B
MIPOMBIIUIEHHOCTH. XUMHS M SHEPreTHKa: MPUPOIHBIA M MOMYTHBIA HeTAHOM
rasbl, X COCTaB U ucnoib3oBaHue. CoctaB HedTH U e€ nmepepaboTka (IPUPOIHbIE

HCTOYHHUKH YTJ'ICBO,Z[OPO,Z[OB)

4.3

XUMUA W IKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpelbl U €ro
nocnenctBus. Oxpana rugpocdepsl, MOUBBI, atMocdepsl, GIopbl U (GayHbl OT
XUMHYeCcKoro 3arpsisHeHus. IIpobrema oOTXO0J0B M MOOOYHBIX TPOIYKTOB.

AJ'IBTepHaTI/IBHBIC HUCTOYHHKU SHEPTHUU




O6HII/IG MNpEACTABICHUA O IPOMBIINIJICHHBIX crocodax IMOJIYYCHHUA XHUMHYCCKHX

BEILIECTB (HA IpHUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). U€pHas u

4.4 uBerHas — Meramnyprus.  Crexkiio M CWIMKAaTHas  NPOMBILUIEHHOCTb.
[IpombinenHast  opranuueckas  xumus. Cplpp€ 11  OpraHUYEcKOi
MIPOMBIIIJICHHOCTH

5 HHHPar### Tunbl pacuETHBIX 38129
###Par###PacuéTel Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MACCe MM 00BEMY OJJHOTO U3 YUACTBYIOUINX B PEAKIIUH
BELIECTB

5.2 #H#HPar##Pacuérel TeroBoro 3pQexra peakuun

5.3 #H##Par###PacuéTsl 00BEMHBIX OTHOIICHUH ra30B ITPU XUMHYECKUX PEaKIIUIX

5.4 HiHPar#H##Pacu€rsl Maccsl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB

' peaxiuu, eciiy OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 #HiHPar#H##Pacu€Tsl MaccOBOM MM 0OBEMHOM TOTU BBIXO/1a MPOAYKTA PEAKIIUU
' OT TEOPETHUYECKH BO3ZMOMKHOIO
#i#HPar#H##PacuéTol Macchl (00bEMa, KOTMUECTBA BEIIECTBA) IPOAYKTA PEAKIUH,

5.6 €CJIM OJTHO M3 BEIIECTB JaHO B BUJE PACTBOpA C ONPEIEIEHHON MaccOBO 1oJen
PacTBOPEHHOTO BEIIECTBA

57 HH#HParf##Pacu€Thl ¢ MCIIOIB30BAaHUEM MTOHATUI «MacCOBast 0JIs1», «MOJIIpHAst

' KOHIIEHTPALUA», «PACTBOPUMOCTH)
#i#HPartH#HaxoxaeHre MoJIeKyISIpHON (popMyJIbl OpraHMUECKOI0 BELIECTBa 110

5.8 €ro INIOTHOCTH ¥ MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOAAIIMUX B €r0 COCTaB, UM 110

MPOAYKTaM CrOpaHus




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






