MMWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKON ®EJIEPALIUNA

Komurer 00mero n npogeccuoHaabHOro 00pasoBanus JleHmHrpaackoi

obdJiacTH

MynununaabHoe od0pazoBanue "'Boidooprekuii paiion" JleHunrpaackoi

obdJiacTH

MBOY "COHLI Ne 7"

PACCMOTPEHO YTBEPXJIEHO
MCTOAJUYECCKHUM COBETOM JUPCKTOP HIKOJbI
[Tporoxoi Nel ot «31» 08 Bbespyuenkona O.B.
2023 r. ITpuka3z Ne283 ot «31» 08
2023 .
PABOYAS ITPOTPAMMA

(ID 3543274)

yueOHoro npeamera « XuMus. Yr1y0JIeHHbIN YPOBEHb»

st ooyyatrormumxest 10 —11 kiaccos

r. Beioopr 2023



MOSICHUTEJIBHASA 3AIIUCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deaeparnu», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mnpeameTra «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIO’)keHUM «CTpareruu pa3BuTHs BocnuTaHusi B Poccuiickoil
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XrMHUsl Ha YpOBHE YINIyOJIEHHOTO H3Y4YEHHsl 3aHMMAaeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHHKOB UIIKOJbI, HEOOXOAMUMYIO IS
aJanTayy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHu3anusx mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISIETCS OJHOU U3 MPHUOPUTETHBIX AUCIIUTIIINH.

B mnporpamme mno XMMHM Ha3HAaY€HUE TMpeaMeTa «XUMHUS» MOIy4aeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIHH:

e uH(POPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJlyuY€HUE NPEJCTaBICHUS O UeNsIX, COJIEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHs 00ydaroUIUXcsl CpeICTBaMH MpEeAMETa,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTeIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yriayOGn€HHOTO U3yUeHUsI XUMUU:



e YCTAaHABIMBAE€T HMHBAPHUAHTHOE MPEIMETHOE COJEp>KaHHE, 005A3aTesIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSL U3yYEHHUSI OTAEIBbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4EHHUs IIpeaMeTa
Ha yriIyOJIEHHOM YpOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TakXke C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM TO3UIUSM B MPOrpaMMe MO XUMHH TMPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpeleiaMyd YCTAaHOBJIEHHOW MporpaMMod 1O XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentyaimbHbIMH mnosiokeHuamu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M YIIIYyOJEHHOIO YpOBHEW B CHUCTEME
nudpepeHIpoBaHHOTO OOyYEHHMSI Ha ypPOBHE CPEIHEro o0miero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIUM  3TanoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclldpeHHe W  YIUIyOJIeHHe TEOpPEeTHYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mMmIaHUPYEMBIM pe3yJIbTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETo 001ero o0pa3oBaHUS
U3yyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydaroumxcs, Ha (GopMHUpoOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxkaHusd KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIiyOJieHus
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMbl  XMMHUYECKUX  DBJEMEHTOB  0Oa3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUIIOB ~ peakuuMid  JomojHseTcs  (GOpMUpOBaHHEM  MpeACTaBiIeHUHM 00
AIEKTPOXUMHUYECKUX IpOLEccax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUI yaenseTrcs oco0oe BHUMaHKWE BOpPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIEC MpeAMEThl. Tak, Hanpumep,
B COJEpPKaHUM IperMeTa JUIsl KJIacCOB XUMHUKO-(PU3N4YecKoro mnpoguius 0osblioe
3HaYeHHe OyIyT UMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YeHUU TMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHU B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJIsipHas Teopusi B (PU3MKE), 3aKOHbI COXpPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAHMM IMpeaAMeTa ISl KIACCOB XHUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpPUMEPY, TaKUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KUCJIOTHl U Apyrue. Ilpu 5ToM 3HaHUA O COCTAaBe M CBOMCTBAX IMPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEeIMETaMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaremaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YIIIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M cpeAHero ooimiero odpazoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJIEHHOM YpOBHE H3yu€HHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOTO  pa3BUTHUsSI  YEJIOBEUECTBA: B  pEIICHUH  MpoOJeM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI M O0IEH KyJbTypbl YEIOBEKa, a TAaKXKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (GyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIHX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XAMHYECKAM  TIPOM3BOJACTBOM, HCIIOJIb30BAaHMEM U  IEepepadOTKOU
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M Pa3BUBAOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
npUOOPETAIOT TaKue 1eNU U 3a1a4H, KakK:

BOCIIUTaHHE YOEKJAEHHOCTH B IIO3HABACMOCTH SIBJICHHH IPHUPOJIBI,
YBOXCHHS K TMIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHWIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIEYETIOBEYECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH W HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIBTYpbI, MPUOOPETEHHE OIbITA OOIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO6miee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpemHero obmiero obpasoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henneno), B 11 kimacce — 102 gaca (3 gaca B Heaemio).



COAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DJEeKTPOHHOE CTPOCHHWE aToMa YTIIepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbI THOpUIU3ALMM aTOMHBIX OpOHuTaneu
yriepojia. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTanel, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COoeAUHEHUN. MOoNeKyaspHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Buuabl u30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnextpoHHbie FQPEKTH B MOJIEKYIaX OPraHUYECKUX COCTMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHui (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKUX BEIIECTB W MarepuajaMd Ha WX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['omomornueckuil ps ankaHoB, oOmast ¢hopMmysa, HOMEHKIIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
QJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3AUHI, TMPOJIN3a, KPEKNHra, ropenus. IIpencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MalbIX (IUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLMH IPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMEpU3aluuu U okucieHusa. [IpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKMHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XWUMUYECKHE  CBOICTBA:  pEaKUUU  NPUCOCAUHEHUs, JUMEpU3ALUU U
TpUMEpHU3aluU, OKUCIEHNs. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIINX KOHLIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMysa, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJeKyIbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomyTtHsle HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHM), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHOrpynmy. /JleficTBue Ha TaJIOT€HIPOM3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa wWIENOYnd. B3auMoOaelcTBUE TUTaIOTEHAIIKAHOB C MAarHuE€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M WX IMPEBpalICHUIL:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcupa cepedpa(l)), kadecTBeHHOe OOHapyKEHHE
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM  TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJIEBOJOPO/IOB U TAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MoJekya (Ha mpumepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBME C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKLUK 3aMEIICHUs, B3AaUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHue o MexaHu3Me peakuuid HYKICO(PUIHHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0s! TosTydeHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKHME  CBOMICTBAa  aIbJErMJAOB W  KETOHOB:  pPEaKUuU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTy4eHUs1 U IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonornueckuit psia, oOwmas dopmyna, U30MEpHUs H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOWMCTB YKUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwras xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaXOoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHHE B KU3HEAEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxapos3a, MajlbTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTeH W Hemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUT003bl.  PU3NYecCKne CBOMCTBA Kpaxmana M ULEJUIK0JIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEeakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHUS BEIIECTB W HMX NPEBpaICHUN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC pPEaKIMU Ha albJAeTHbl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxcuaom  wmemu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm memau(ll), Bzaumoneiictue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomwly, «KapooHoBbie KHCIOTHI. CII0KHBIE YPUPHDY.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHHIEC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHHUSL.

AHUIMH — TIPEICTaBUTEIbL aMHMHOB apoMaTrudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJse aHminHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUsT U TpuMeHeHue anudaruyeckux amMuHOB. [lonmydeHue aHwiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TOJMKOHJEHCAuM, OOpa3oBaHWE TENTUIHOW CBS3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJIbI M3yYEeHHUS BEIIECTB W MX IIPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALUS U MOJUKOHEHCALUS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypasbHbIe (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CIEUATIBbHOTO Ha3HAYCHMUS (Tedmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEPUMEHTANIbHBIE METOJbl HW3YUYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHMYECKOTO0 COeAUHEHHS 1Mo Macce (00béMy)
IPOIYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMu W/WIM HCXOIHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUs], ONPENEICHUE JIOJM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kiacce OCYLIECTBIISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX EeCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO I[UKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



doTtocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHomorusi: mNUIIEBBIE TPOIYKTBI, OCHOBBI PAIIOHAIBLHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHune
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKiux 3JIeMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CBsA3b nepuoanyuecKoro 3akoHa u llepuoanueckoi cuCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBSI3b. BUIBI XMMHYECKON CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JauHa CcBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexMOoneKyIapHbIE B3aUMOIAEHCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHCHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  THUIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunublie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALIMM PaCTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIBLHEIC
Ha3BaHUS OT/ICJbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUUYECKUX peakuusx. TeruoBbie 3G(HEKThl XUMUYECKUX PEaKIUu.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatuMble U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecUs. DAKTOpHI, BIUSAIOIIME HA MOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCJIOTHAs, HEUTpanbHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHSI W BOCCTAHOBJICHUSI.
BaxnHelme OKHCIMTEIM W BOCCTAHOBUTENIHW. METOH 3JIGKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJA BOJAOPOJa B NPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUTMUECKUX PEHIETOK, MPOBEICHUE PEeaKIuii IOHHOTO 0OMEHa, OTpe/iesiCHNe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckast xuMmusi.

[Tomoxenne HemeraiwuioB B llepmogmueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckne M XUMUYECKHME CBOWMCTBA: PEAKIUU C
MeTaJJIaMHU M HEMETaJJIlaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ 'WIOpUIBI.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxknenue B mpupoje, crnocoObl MOodydeHus, (U3NYECKUEe U
XAMHUYECKUE CBOMCTBA. | asloreHOoBOAOpOAbl. BaxkHeunire KuciopoacoaepKaline
COCIMHEHHUS TajoreHoB. JlabopaTopHble W MPOMBIITUICHHBIE CTIOCOOBI MOTYUYEHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxpaenue B npupoje, CHOcoObl TONy4YeHUSs, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. Haxoxaenue B TMpupoje, CHocoObl MOdydeHus, (u3HUecKue u
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOThL. [Ipumenenue a3ora
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u pochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogom. Okcua yriaepoaa(ll), oxcun yrmepona(lV), yronenas kucimora u e€
colii. AKTUBUPOBAHHBIA YyTroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKuU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupone, crocoObl MoydeHus, GU3N4ecKue u
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O000J0YEeK aTroMoB MeTauioB. OOmue
dbusnueckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUThl OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBONCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COSAUHEHUM.

Obmas xapakrepuctuka metauioB |IA-rpynmer [lepuoguueckoit cuctembl
XUMHUYECKHX JJIEMEHTOB. MarHuii W KajublUi: TMoOJlydeHue, (u3nYecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE MPOCTBIX BEIIECTB W HMX COEIUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AroMuHUI: TIONTy4YeHue, PU3ndeckiue 1 XMMHUUECKHE CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB T1o0ouHbIX mnoarpynn (b-rpymm)
[leproguyeckoi CUCTEMbI XUMHUYECKUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxmneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUpbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Tlonyuenue u npuMeHeHHUE xeme3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMAPOKCH]IA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[pumeHeHne
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCIIOPOAE, H3y4YEHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOAOH (BO3MOYKHO HCIIOJIb30BAHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEMCTBUE THUJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEeIIEHNE 3KCIEPUMEHTAIBHBIX 33/1a4 M0 TEMaM
«T"anorensr», «Cepa u €€ coeAMHEHUA», «A30T U (HOocPop U UX COEAUHEHUS»,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl HOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAy4YHbIX METOJax II0O3HAHHWS W METOAOJOTHMH HAYyYHOTO HCCIEIOBaHUS.
Hay4Hble NpuHIUITBEI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CIIOCOOBI MOIYYeHUSI METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT © 340pOoBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XVMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCeTOH).

XuMHS B CEILCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaabHbIe YAOOPEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuaisl 1iis 31eKTpoHUKU. HanoTexHoIOTNH.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO M3 yYaCTBYIOIIUMX B PEAKLUU BEIIECTB,
Maccel (00bEMa, KOJIMYEeCcTBa BEIIECTBAa) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEM PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIW W MOJAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4ecKol XuMuM B 11 Kacce ocylIECTBISETCS Yepe3 MCIIOIb30BaHHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEeOpHUsl, 3aKOH, aHAJIU3, CUHTE3, KiIacCU(PUKaLUs, MePUOAUYHOCTh, HAOIIOACHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarHoe COCTOSHHE BEIIECTBA, WUACAIbHBIA TIa3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK SHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX



npeaaparoB, IMPOU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-AEATEILHOCTHBIM TOAXOJAOM B CTPYKType
JUYHOCTHBIX PE3YJbTaTOB OCBOCHUS TpeaMeTa «XHUMHs» Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHMs BBIJIEIECHBI CIEIYIOINIME COCTABJSIIOIIME: OCO3HAHUE
OOy4aroIMMHUCS POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTb K
CaMOpPa3BUTHIO, CAMOCTOATEIFHOCTH U CAMOOTIPEACIICHUIO; HATMYHE MOTHUBAILIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd M HOpPMaMH TIOBEJEHUS; HaJIHune
IIPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYPbI; CIIOCOOHOCTh CTABUTH LIEJIU U CTPOUTH
YKU3HEHHBIE TIJIaHBbI.

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
c(OpPMUPOBAHHOCTh OTBITA TO3HABATETLHOM W TIPAKTHUYECKOW IEATEIBHOCTH
oOyuaromuxcs B IpoLecce peaan3anuu 00pa3oBaTeIbHON AESITENbHOCTH.

JIMYHOCTHBIE pe3ydbTaThl OCBOCHMSI TMpeaAMeTa «XHUMHs» OTpa)karoT
C(OPMUPOBAHHOCTh OIbITA TMO3HABATEIBHOM W TPAKTUYECKON JeATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3anuu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYILMOHHBIX NPaB U 00S3aHHOCTEM,
YBOKCHUS K 3aKOHY U MPABOTIOPSIKY;

NPEJCTaBICHUS O COIMAIbHBIX HOPMax M TPaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPH CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 3a7ay, BBIMOJTHECHUH
XUMHYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIU3€ PA3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY W HAYyYHOMY HACJIEIUIO
OTE€YECTBEHHON XUMUMU;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUM W MPAKTUYECKOTO
NPUJIOKEHUSI XUMHH, OCO3HAHHMsI TOTrO, 4YTO JaHHbIE HAyKH €CTb pe3yJbTar



JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHanu3e WH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUM, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUI
IIOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYI0BOU AECATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAHOBKA Ha AaKTHUBHOE YYacTUE€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIbHOM HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IMIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECcCUuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXXEHUS K TPYyLy, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBUAYaJIbHOM TPAaEKTOPHUH
oOpazoBaHus, Oyayuiedl mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, UHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTUYECKU IEI€COO00Pa3HOr0 OTHOLIEHUS K MPHUPOJEe KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIe;



MOHMMAHMS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHUA HEOOXOJUMOCTH HCIOJb30BAHUSA JIOCTHXKCHUM XUMHU IS
pelIeHus BOIPOCOB PaAllMOHAIBLHOTO IPUPOI0TIOJIb30BaAHNS;

AKTUBHOTO HENPUATUS JCHUCTBUM, NPUHOCIIIUX BpEld OKpYyXKaroulen
MPUPOIHONU Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMUYECKOTO MBIIIJICHUS, YKOJIOTMYECKON KYIbTYPHI,
OIIbITA JIEeSITeIbHOCTH AKOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAThCSI MMM B MO3HABATEJIbHOM, KOMMYHUKATHBHON M COI[MAJIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSTH HJEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKPY’KalolleM MHPE KaK O €IWHCTBE MPUPOJIBI M YCIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHUH MpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IUBUJIM3AIMM: B €€ TYMaHMCTHYECKOW HAIpaBJIC€HHOCTM W BaXXHOM pOJM B
CO3/JaHMM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpHl, B PEIICHUHU TIJI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIMHBI, 00€CTICUCHUN
YCJIOBUHM yCHENTHOTO TPYJia U SKOJIOTMYECKU KOMGOPTHOM JKU3HU Ka)JA0ro 4YjieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro Mupa u
MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHUS JeaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TIOMyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
pelieHus Ipo0sIeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEPECA K O3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;



UHTEepeca K 0COOEHHOCTSIM TpyJa B pa3iUYHbIX cdepax mpodheccHoHaTbHON
JEATEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero o0pa3zoBaHus BKIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOydarouIuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0oBaHUE, HAOTIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIE NEWUCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pETYJISATUBHEIC), 00€eCIeunBaOIIE dbopMHpoBaHUE (GyHKIMOHATBHOU
I'PaMOTHOCTH M COITHAIbHOM KOMIICTCHITUH O0yYarOIIMXCS;
CHOCOOHOCTH 00yJaroImXxcsl HUCIIOJIb30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSTHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LENH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU 1EISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUUN MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M yCTaHABJIMBATh WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS J1JI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCHU(PHUKAIIMU BEIICCTB M
XUMHYECKUX PEaKIIU;

YCTAHABJIUBATh IPUYUHHO-CIIC/IICTBEHHBIE CBA3M MEXAY HU3y4a€MbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;



IPUMEHATH B IMPOLIECCE MO3HAHUS HCIIOJIb3yEeMbIE B XUMUU CHMBOJIHYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICTBHBIC MTPEICTABICHHS — XUMHUECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYecKas (opMmyrna, YpaBHEHHE XUMHUYECKOU
peakuy — TMpU PEIICHUH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3aj1ad,
NPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKIIUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEHIECTB U XUMHYECKHUX
peakuuit;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsi (DOPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEIACHHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
mpoIecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (OpMyIUpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YyIbTAaTOB HCCIIETOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JESTEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB PpELICHUS TPAKTUUECKUX 3a]ad, NPUMEHEHHUIO Pa3IMYHBIX
METO/IOB IMO3HAHUS.

3) padora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4HO-
NOMyJIsIpHAsl JUTepaTypa XHMHUYECKOTO COJICpP)KaHWsA, CIPABOYHBIC IOCOOUS,
pecypebl HTEpHETa), aHAIM3UPOBaTh MHPOPMALIUIO PA3NMYHBIX BUAOB U (opM
MPE/ICTaBIICHNUS, KPUTHYECKU OLICHUBATH e JOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope wHPOpMAIMK, HEOOXOAMMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIICIIEHHOTO TUTIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIONb30BaTh HAYUYHBIM SA3BIK B KayecTBE CpeAcTBa mpu paboTe ¢
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe HeCTBHSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNIATh C TIPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHON ACSATEIHHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO HJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUHT
XUMHUYECKOT0 KCIIEPUMEHTa, MPAKTHYECKOM PpabOThI MO HMCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaau3aluu YyueOHOTo MPoeKTa, U (OPMYJIMPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIASAOBAHUM IyTEM COTJIACOBAHMS TMO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISITH CBOIO ITO3HABATEILHYIO
JEATEIIbHOCTh, OMpenensas €€ [eau M 3ajadyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN  TpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3aj7ad, BbIOMpaTh Hambojee
3¢ (}eKTUBHBIN Ccrmoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBIJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE cCaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUU Ha yTyOIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs BKIIOYAIOT CreudUUecKre
JU1s1 yaeOHOro mpeaMeTa « XUMUsH Hay4dHbI€ 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUM
M0 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHUM, BUJBI JIEITEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUI0 3HAHWM B PA3IMYHBIX yUeOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
[porpaMMe II0 XWMHUU NPEAMETHBIE Pe3yJbTaThbl MPEACTABICHBI 10 TIOJaM
V3y4ECHUS.

10 KJIACC
[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXaroT:



c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, SHEPTETUUECKON U
MUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpHUaJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieueHun PalMOHAIBHOTO
MPUPOOIIOIL30BaHNs, B (OPMHUPOBAHWH MHUPOBO33PEHUS W OOIIEH KYJIbTYpPbI
YeJIoBeKa, a TaKKe »OKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOEC W BO30YXIEHHOC
COCTOSIHUSI aToMa, TuOpuau3alusi aTOMHBIX oOpOuTanel, HOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YTIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMynsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpPbl, TOMOJIOTHYECKUN psJ, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. WM. MenneneeBa, Teopus CTPOEHHUS OpPTraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalieHUs] DHEPrHUM TIPH XUMHUYECKHUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBICHU; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aHMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdexThi, opueHTanTsl | u Il pona);
(bakToJIOTHYECKHE CBEACHHUS O CBOWMCTBAX, COCTaBe, MOJTYYEHUU U 0O€30MacHOM
WCIIOJB30BAaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MPOU3BO/JICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePa0OTKU HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIME MOHSATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

WCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAMIEHHBIX W CKEJIETHBIX) (POPMYJT OPraHUIECKUX
BEILIECTB;



COCTABJISITh YPABHEHUSI XMUMHYCCKUX PEAKIUA U PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMi  MOCPEACTBOM  COCTaBICHHS
AIIEKTPOHHOTO ©OajaHca »dTUX peakluil, peakuuil HOHHOrO OOMEHa WyTEM
COCTABJICHMSI X TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: YCTAHABJIMBATH MPUHAICKHOCTh H3YYCHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy M CTPOCHUIO K OIpEACIEHHOMY
KJacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIbHBIE HA3BaHUS I OTIEIbHBIX
IpECTaBUTENICH OPraHNYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHUH,
ATUJICHTJIMKONb, (EeHOJ, (opMalbACTUll, aleTadbACTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAsA, OJICMHOBAs, MaJIbMUTHHOBAS KUCIIOTHI,
[JIMIWH, ajJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpPraHUYECKUX COCAMHEHHAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh yMEHHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHMUS
opranuueckux BeniectB A. M. byTiepoBa st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

chOpMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
AJIKUHOB, apOMAaTHYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJEBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIUd C MCIOJb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(OPMHPOBAHHOCTh, YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
Coipbsi (HEe(Th, TPHUPOAHBIA Ta3, YyTojdb), CIOCOOBI €ro NepepadoTKu U
MPaKTHYECKOE MPUMEHEHHUE MPOAYKTOB NepepadoTKy;



c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSITh OCHOBHBIE onepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICACTBEHHBIX CBA3CH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHUI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUS CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

cOPMHUPOBAHHOCTh YMEHHI: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMmysaM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C MUCIOJIb30BaHUEM (HU3MUECKUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEeJIOBEKa, CBS3aHHOW C MepepaboTKoOU
BEILIECTB, UCMOJb30BaTh MOJIYUYEHHbIE 3HAHUS JUISl IPUHSITUSL TPAMOTHBIX PELICHUN
po0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJy4YeHHUE W MU3YUYEHHE CBOWCTB OPraHMYECKHUX
BEILIECTB, KAyeCTBEHHBIC PEAKIUU YIJICBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPABHII
O0e3omacHOro oOpalieHusi ¢ BEUleCTBaMU M J1A0OPATOPHBIM O0OPYIOBAaHUEM,
dbopMyIHpoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIATh B pazIMuyHou dopme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKH I1eJIeCO00pPa3HOTO TOBEACHUS B OBITY H
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MIPUPOIHOM CPENBI U TOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HA >KUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbIc nokaszaress 1K

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS! PUCK-TI0JIb3a;



c(hOpPMHPOBAHHOCTh, YMEHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUIHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HAydHAS
JauTepaTypa, CpecTBa MaccoBoi uHbopmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(}OpMaIuio, repepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHONW y4eOHOH 3a1auei.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas w HeopraHmdeckas
XUMUSD» OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIICYCHUU YCTONYMBOIO
pPa3BUTHS, B PEUICHUU TPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM U MHUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTyphl YEJIIOBEKa, a TakKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 370pPOBbIO M IPUPOHOMN

cpene;
BJIaJICHHUE CUCTEMOU XMMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarolINe TOHSATHS — XUMHYECKHM DJJIEMEHT, aToM, SIpO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE H
BO30YKJIEHHOE COCTOSIHMS aToMa, THOpHUAM3alMs aTOMHBIX OpOuWTalel, HOH,
MOJIEKYJIa, BAJICHTHOCTb, JJEKTPOOTPHUILIATEIIBHOCTh, CTEIEHb  OKHCJICHHS,
XMMHUYECKasi CBs3b (KOBAJEHTHAs, HWOHHAs, MeETAUIMYECKas, BOJOPOJIHAs),
KPUCTAJUIMYECKAST PEHIETKA, XUMHYECKas peakuusi, pPacTBOP, JJIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XAMHUYECKON PEaKIUM, CKOPOCTh XUMUYECKON PEAKIINH, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TCOPHS DJICKTPOJIMTHUYECKON IHUCCOIMALIMM, MEePUOIUYECCKUM
3akoH [[.1. MenpneneeBa, 3aKOH COXPaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
MPEBpPAIICHUS] SHEPTUM MPU XUMUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XAMHH, MHPOBO33PCHUYECKHUE 3HAHMS, JIEeKalMe B OCHOBE MOHHUMAaHMS
NPUYUHHOCTA W CHCTEMHOCTH  XHMHUYECKUX  SIBJICHUM;  COBPEMCHHBIC
MPEJICTABJICHUSI O CTPOCHHWM BEIIECTBA HA ATOMHOM, MOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TPEJACTABJICHUS O MEXaHU3Max XUMHYECKHUX
peakuuii, TEPMOAMHAMUYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTSAX  MX
MPOTEKAHUs, 0 XMMHYECKOM PaBHOBECUM, PACTBOPAX M JUCIIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIb30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM



NEATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX NPUHOUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TOHITHUS MpU
OMKMCAHUK HEOPTAHUYECKHUX BEILIECTB U UX MPEBPAILCHUN;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
cocTtaBieHuss (GOpMysl BEHIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
BEIIECTB;

Cc(OPMUPOBAHHOCTh YMEHHUSI ONIPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJuInYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOW pEETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBSACHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh  yMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHYECKHUE PEAKIMH 10 PA3JINYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS »HJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTajiu3aTopa M
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUI;

Cc(OPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPHUOJUUYECKOrO 3aKoHa /[l
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHUPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTrO MEPHUOIOB
Ilepuonnueckoinr  cucremsl  J.M.  MeHnngeneeBa,  ucnoyib3ys  IOHSTHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNnu», «OCHOBHOE U BO30YXIEHHOE JHEPreTUYECKUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOWCTB XMMHUYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgam u rpynnam Ilepuonnueckou cucremsr J[. U.
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTH)  OOIIWE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE T€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLUN;



cOPMHPOBAHHOCTh, yYMEHUS PACKpPhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEaKIMil MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OanaHca
ITUX PEAKIUH; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3d;  PEaKUIHMU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMHPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX PEAKIUU C YYETOM HX IHEPre€TUUECKUX XAPAKTEPUCTHK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW PpEAKUHH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3zeicTBuid (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE PEaKIIHH,
JIeKAIUE B OCHOBE MPOMBIIIJICHHOTO IOJIYYEHUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlue Hay4yHble TMPUHIUINBI XUMHYECKHUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABI — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHBIN U MBICJICHHBIN ), UCTIOJIH3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSThH 3TH 3HAHUS MPU IKCIIEPUMEHTATIBLHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATENBbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUSI BBISIBIISATh B3aMMOCBSI3b XUMUUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSITUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» M «MOJISIPHASI KOHLIEHTpALUs»;
MaccChl BeIIeCTBa WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
i 00bEMY OJHOTO W3 YYaCTBYIONIUX B PEAKIIMU BEIIECTB; TEIJIOBOro 3 dexra
peaKlMu; 3HAYEHUs] BOJAOPOJHOrO IMOKAa3aTeNsl PACTBOPOB KUCIOT W IIEJIOYEH C
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA MUIM JAHO B M30BITKE
(MuMeeT TpHWMECH); JOJIM BBIXOJA MPOAYKTa PEaKInu;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(OpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBATh U TMPOBOAUTH
XUMHYECKUA  JKCIepUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
MOATBEPKICHNE KAYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEILIECTB, ONPEACICHUE
Cpeapl pacTBOPOB BEHIECTB C IOMOIIBI0 HWHIAWKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3MyHbBIX  (PAKTOPOB HA CKOPOCTb XHMHUYECKOW pEaKIMu, peIlIeHue



OKCMEPUMEHTANIBHBIX 3afad 1o Temam «Mertamney u «Hemeramib») ¢
COOJII0IEHNEM TTpaBUJI O€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a0OpaTOPHBIM
oOopynoBanueM, (HOpMyIUpOBaTh II€db HMCCIICIOBAHUS, TMPEIACTABIATH B
paznuyHOi dopMe pe3yJbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpPMHPOBAHHOCTh YMEHUI: COOJIOIATh TTPaBUIa TIOJIb30BaAHUS XHMHUYIECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAaIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JESATEIIBHOCTH B IIEJIIX COXPAHEHMsI CBOETO 370POBbsI, OKpPY:KAIOIIEH HPUPOTHON
Cpelbl M JOCTHXKEHHS €€ yCTOWYMBOIO Pa3BUTHs, OCO3HABAThb ONACHOCTb
TOKCHUYECKOTO JACHCTBHSI Ha KMBBIC OPTaHU3MBI OMPEACIEHHBIX HEOPTaHUYECKHUX
BEIECTB, MOHUMas cMbIci nokazatesns [1JIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATH LIE€JICHANPABICHHBIA IOUCK
XUMHYECKON HGOpPMAIIMHU B Pa3IMYHBIX UCTOYHUKAX (HaydHas U yaeOHO-HAYyIHAS
JUTEpaTypa, CpeicTBa MacCoBOM MH(popMauuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaLuio, nepepadarbiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHUU C ITOCTABIICHHOM YyUeOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHUS OPTaHUYECKUX coeMHEHUN A. M. 8 0 0 OI'MC "Mos mkona"
bytneposa
Hroro mo pazneny 8
Pa3znen 2. YrieBoaopoabl
I _
2.1 PEACIBHBIC YIICBOAOPOAB — IKAHEL 5 0 1 https://m.eds00.ru/88650924
[UKJIOAJTKAHbBI
H :
2.2 CHPCACIBLHRIC JTICBONOPO/IRL- AIIKCHEL 14 0 1 https://m.eds00.ru/88650924
aJKaJUEHbI, aJIKUHbI
2.3 Apomatnyeckue yrieBo0po/bl (apeHbl) 8 0 0 https://m.eds00.ru/88650924
IT
24 PHPOAHBIC HCTORHMIH YIJICBOAOPOAOB H X 4 0 0 https://m.eds00.ru/88650924
nepepaboTka
2.5 l"asnoreHnpor3BoAHbBIE YTIEBOAOPOI0OB 4 1 0 https://m.edso0.ru/88650924
Hroro o paznueny 35
Paznen 3. Kuciopoacoaep:kamnue oprannyeckue coeinHeHust
3.1 Cruptel. denon 11 0 1 https://m.eds00.ru/88650924
Kap0 :
3.2 EPOOHILILHAIC COSANHCHIDL QlIb/ICTHAR M 21 0 1 https://m.eds00.ru/88650924
keToHbl. KapOoHoBBIe KUCTOTHL. CIOKHBIE
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ileproamueckasi cucTeMa XUMUYECKUX 9 0
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Hewmerast 31
2.2 Mertabl 23 1
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoxka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

IIpenmer u 3HaYeHUE OPraHUYECKOU
XHMHH, TIPEJICTABIEHHUE O MHOTOOOpa3uu
OpPraHUYECKUX COCIMHEHHUN

DJIEKTPOHHOE CTPOCHHE aTOMa yIiepoa
(ocHOBHOE M BO30YXIEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepo/ia

XuMHUYecKasi CBsI3b B OPraHMYECKHUX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenuHenuit A. M. bytneposa

Buasl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE

3¢ }exTs B MONIEKYIax OPraHuYeCKUX
COEMHEHU I

[IpencraBnenue o KIaccuPUKANA U
cucrematrueckas Homernkinarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUH

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




TEMEC

10

11

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopMyIia, HOMEHKIIATypa ¥ H30MEpHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

duzndyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

HaxosxieHne aqkaHoB B IPUPOJIE.

CriocoOsbl MMOJIYy4YCHUA U IPUMCHCHUC
aJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB, CITOCOOBI
HOJTyYEHHsSI U PUMEHEHHUE

13

Pemenne pac4€THbIX 3a1a4 HA
ornpeziesieHue MOJIEKYJIIpHOU (popMyIIbl
OpPraHUYECKOI0 BEIIECTBA I10 MACCOBBIM
JIOJIAM aTOMOB 3JIEMEHTOB, BXOJALIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

14

AJKEHBI: TOMOJIOTHYECKHM psif, oO1as
¢dbopMyIia, HOMEHKJIATypa, dJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CrpyKTypHas ¥ LUC-TpaHC-U30MEpUs
AJIKEHOB

15

dusnyeckue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CriocoObI nostyueHus 1 IpUMEHEeHNe




AJIKCHOB

17

18

19

[TpakTuueckas padora Ne 1 mo teme
"TlosrydyeHune 3TUIIEHA U U3YYEHHE €r0
CBOMCTB"

Pemenne pacuéTHbIX 33134 Ha
orpeziesieHue MOJIEKYJIApHOM (popmyIbl
OpPraHMYECKOT0 BEIIeCTBA

ATKagueHsl: COnpsKEHHbIE,
U30JIMPOBAHHbBIE, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

20

XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JIMEHOB

21

22

23

CrniocoOblI MoTy4eHus U IpUMEHEHUe
aJIKaJCHOB

AJIKMHBI: TOMOJIOTUYECKHH psiJl, oO1as
dbopMyIna, HOMEHKIIATypa, dSJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
dbuznyeckue cBoiicTa

XMUMHYECKHE CBOMCTBA AJIKUHOB

24

25

KauecTBeHHBIE peakiiuu Ha TPOUHYIO CBA3b

CriocoObI nosTyueHus 1 IpUMEHEHNe
QIKMHOB

26

27

28

Pemrenne 3anad: pac4€Tsl 10 YpaBHEHHIO
XUMUYECKON peaKuu

Cucremaru3zaius 1 0000IIeHHE 3HAHUH 110
TeEME

ApEeHBI: TOMOJIOTHYECKUH s, oO1Iast
dopmyra, HOMEHKIATypa. DIEKTPOHHOE U




MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
OcH301a B TOTyoJa, UX (PU3UYECKHE
CBOMCTBa

29

30

31

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEIlCHUS

XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH
MPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOTOB
OeHsona

Oco0EHHOCTH XUMUYECKIUX CBOMCTB
CTUpOJIa

32

Pemenne pac4€THbIX 3a1a4 HA
OIIpeIeTICHNE MOJIEKYIISIPHON (popMyIIBI
OpPraHMYECKOI0 BEIIECTBA

33

34

CriocoObI moTyueHus 1 IpUMEHEHNE
apeHOB

['eHeTnyeckas CBS3b MEXAY Pa3INYHBIMU
KJIaCCaMHM yIJIEBOJOPOOB

35

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX
peakiuii. Cucremaruzaius u 00001IeHNEe
3HAHUHU II0 TEME

36

37

38

[Ipupoansiii ra3. [lonyTHeie HeDTAHBIE
rasbl

KameHHbI#1 yroap ¥ IPOyKThI €10
nepepadoTKu

Hedts 1 ciocoOw1 €€ mepepaboTKu.
[IpumeneHne NpoayKTOB NepepadoOTKU
HePTH

39

I'ereTmueckas CBI3b MCKIY pPa3siInYHbIMU




KJlacCaMH yIJICBOJOPOJ0B

40

41

42

["ajioreHonpoOn3BOIHBIC YTIIEBOIOPOIOB:
AJIIEKTPOHHOE CTPOCHUE; PEAKIINHI
3aMCIICHHS TajoTrcHa

Jle¥icTBue 1Iemouei Ha
rajoreHInpou3BoAHbIe. B3auMmopeiicTeue
IUTaJIOTeHAIKaHOB C MarHUEM M IIUHKOM

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
pazneny "Yriesogopoas”

43

44

45

46

KonTtponpsHast pabora o Teme
"VYrneBonopozs"

[TpenenbHble OJHOATOMHBIE CIIUPTHI:
TrOMOJIOTHUECKUH psf, oOmmas popmyia,
CTPOEHHE MOJIEKYJI, HU30MEpHH,
HOMEHKJIaTypa, KilacCu(pHuKamus,
¢buznyeckue cBoicTBa

XUMHUECKUE CBOICTBA MPEEeTbHBIX
OJTHOATOMHBIX CIIHPTOB
CrniocoOblI Mosty4eHus U IpUMeHEHue
OJTHOATOMHBIX CIIHPTOB

47

[IpocTsie a¢upbl: HOMEHKIATYpa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB

48

49

MHOroaroMHbl€ CHUPTHI: FITUICHTIUKOIb U
FJ'II/II_[epI/IH, 1704 q)HSquCKI/Ie N XUMHNUYECCKHUEC
CBOWCTBA

CriocoObI nostyueHus 1 NpUMEHEHNe
MHOT'OQTOMHBIX CITUPTOB




50

@DeHoII: CTPOCHUE MOJIEKYJIbI, (hU3UYECKHe
cBoicTBa. TOKCHYHOCTH (heHOIIa

o1

52

XuMu4eckue cBoiicTBa (heHoa

CriocoObI MoTydeHus U IPUMEHEHNE
denona

53

[IpakTuueckas padora Ne 2. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"CrnupTtsl U heHobl"

54

55

56

Cucremarusanys U 0000IEHUE 3HAHUN 10
TEME

Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
CTpOoeHHE KapOOHUILHOM IPYIIIBL;
TOMOJIOTHUYECKHUE Psi/ibl, 001as hopmyia,
M30MEpHUs U HOMEHKJIaTypa

AJ'IB,I[GFI/II[H 1 KCTOHBI: (i)I/I3I/I‘leCKI/IC
CBOﬁCTBa; peaKknuuu IMpuCoOCANHCHUS

57

58

59

PeaKIII/II/I OKHCJICHUS U KAYCCTBCHHBIC
PCaKru aJIbACTUAOB U KETOHOB
CnocoObl MOJIYUCHU aJIbACTUIOB U
KETOHOB

OI[HOOCHOBHBIG MMPEACIIbHBIC Kap6OHOBLIe
KHUCJIOTHI, 0COOEHHOCTHU CTPOCHUA UX
MOJICKYJI

60

N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOCTBa

61

62

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OJHOOCHOBHBIX Kap6OHOBI>IX KHCJIIOT

OcoOeHHOCTH CBOWCTB MypaBbUHON




KUCIOTHI. MHOT000Opa3ue kKapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIINX
KapOOHOBBIX KHCIOT

64

65

[TonsiTHE O IPOM3BOAHBIX KAPOOHOBBIX
KHCJIOT

CriocoOsbl MMOJIYy4YCHU U IPUMCHCHUC
Kap6OHOBLIX KHCIIOT

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
oOuras popmyna, U3oMepust 1
HOMEHKJIaTypa

67

68

69

70

DduU3nYeCcKue U XMMUYECKUE CBOMCTBA
3¢upoB

Pemienne pacu€THbIX 3a71a4: IO YPABHEHUIO
XUMUYECKON PeaKluy, Ha ONpeeIeHUE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUUECKOTO
BEIIleCTBA

[TpakTuueckast pabota Ne 3. Pemienue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"Kap6onoBsie kucnoTbl. CinoxHbIe YPUphI"
Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THAPOIU3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpKAIMNX OCTATKH HETIPCACIIBHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOE




72

Mpbi1a Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoolIee AcicTue. IlonsaTue o
CHHTETUYECKHX MOIOIIUX CPEICTBAX
(CMO)

73

I'eneTnueckas CBSI3b YIIIEBOJAOPOIOB U
KHCJIOPOICOIEPKAIINX OPTaHUYECKIX
BEIIECCTB

74

75

Pacuérel o ypaBHEHUSIM XUMHUYECKHUX
peaKuuit

CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TeMe

76

OO0m1as XxapakTepucTUKa YIJI€BOJIOB U
KiIaccu(uKalus yrieBoaoB (MOHO-, IU- U
TIOJTCaXapH/Ibl)

77

78

79

Mounocaxapupl: (U3HUECKUe CBOMCTBA U
HaxXO0XJAEHUE B MPUPOJIE

IIprMeHeHue rIrKo3bl, €€ 3HaUEHUE B
JKU3HEEATENIbHOCTH OpraHu3Ma
Jucaxapupl: caxapo3a, MajabT03a U
nakTo3a. Haxoxnenue B mpupoe u
MIPUMEHEHUE JUCaXapuJIOB

80

[Tonucaxapuael: cTpoeHNE MAaKPOMOJIEKY!I,
¢duznyecKkue 1 XuMHUYECKHE CBOMCTBA,
IPUMEHEHNE

81

82

ITonsTHe 00 HCKYCCTBCHHBIX BOJIOKHaxX
Pemenne PACUYCTHBIX 3aa4 Ha
OMMPCACIICHUEC JOJIM BhIXOAA MPOAYKTa
pCakiuu OT TCOPECTUICCKHU BO3MOKHOTI'O




83

Cucremarusanus U 0000IEHUE 3HAHUN 1O
paszneny

84

85

86

KontponbHast pabora o Teme
"Kucnopoacoaepaiiie opraHu4eckue
coeuHeHus"

AMUHBL: KIacCUPUKAIS, CTPOCHUE
MOJIEKYJI, o01mas popmyiia, usoMepus,
HOMCHKJIaTypa U (U3NIECKUE CBOWCTBA

XHUMHUYECKHE CBOMCTBA aJII/I(I)aTI/I‘IeCKI/IX
AdMHHOB

87

AHWINH: CTPOEHUE aHWINHA, OCOOEHHOCTH
XUMHYECKHUX CBOMCTB aHUIMHA

88

89

90

CrniocoOblI MoTy4eHus U IpUMEHEHUe
am(aTHIECKUX AMHHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa U
uzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH O
AMUHOKHCIIOT

XHUMHUYEeCKHE CBOMCTBA aMHUHOKHCIIOT, HX

OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHres u TUAPOJIN3 MENITUA0B

91

benku kak npupoaHbIe TOIUMEPHI;
CTPYKTYpbI O€IKOB

92

93

XHUMHUYECKHE CBOUCTBA OEIIKOB

A3oTcoaepKaIre reTepouKInIecKIe
coenuHeHUs. HykIienHOBBIE KUCTOTHI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKas POJIb

94

[TpakTuueckast padbota Ne 4. Pemenue




HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"A30TcoAepKalre OpraHn4ecKue
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Pacrio3HaBaHu€ OPraHUYECKUX
coenuHeHun"

96

97

98

KonTtponpsHast pabora o Teme
"A3oTcoiepKaliie OpraHu4ecKue
coeuHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOJICKYJISAPHBIX COGI[I/IHeHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPU3al A U
MOJIMKOHACHCAIIUA

[TnactMaccel. YTunuzanus u nepepadoTka
TIacTUKa

99

OnacToMepbl: HaTypaJlbHbBIN
CHUHTETHYECKHE Kaydyku. Pesuna

100

101

102

Bomnokna: HatypasibHbI€, HUCKYCCTBEHHBIE,
cunternueckue. [loaumeps! crienuanTbHOTo
Ha3HAYCHUS

[Tpaktuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"Pacnio3HaBaHue MaacTMacc M BOJIOKOH"

O000111eHUE U CUCTEMATU3ALMS

W3Y4YEHHOI'0 MaTepuaa 1o TeMe
"BBICOKOMOJIEKYJIIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kontpoabusie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁ[()l)al;osaTenLHue
padoThI padoThI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
anemeHT. M30Torbl
5 CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAHTOBBIE YHUCIIA
3 Kitaccudukanust XMMUYEeCKHX JIEMEHTOB (S-, 1
p-, d-, f-a;memeHTHI)
4 Pacripenenenuie 31€KTPOHOB 110 ATOMHBIM 1
opOuTaIsIM
DNEKTPOHHBIC KOH(UTYpAITIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YKJIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [leprnonnueckas
7 cucTeMa XMMu4ecKkux 3nementos /1. U. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIOKHBIX BEIIECTB MO IPYIIaM U
nepuoiaM
9 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO 1




TEMEC

10

11

12

Bunnl xumnueckou ¢Bsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKyJIspHbIE
B3aUMOJICUCTBUS

BaneHTHOCTE U BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THmbl
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

15

16

[IoHsATHE O IMCIIEPCHBIX CHCTEMAX.
IIpencraBneHne 0 KOJJIOUIHBIX PaCTBOPAX
VlcTUHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

CriocoOb! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4 ¢ MCOIb30BaHUEM TTOHATHI
""MaccoBast J10J1s1 pacTBOPEHHOTO BelecTra',
"MossipHas KOHUEHTpaus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BELIECTB
Cucremaru3zanus 1 00001IeHHE 3HAHUH 110
TeEME




20

21

22

KontponsHas pabora no temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
aneMmeHnToB JI. 1. Menpneneesa", "Crpoenne
BelecTBa. MHOrooOpasue BemniecTn"

Knaccudukanus XUMHYECKUX pPEeaKInii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMHUU.
3aKOH COXpaHEHHMs MacChl BEILIECTB; 3aKOH
COXpaHEHUs U TIPEeBPAICHUS SHEPTUU TTPU
XAMUYECKAX PEAKIUAX

TernoBbie 3 (HEKTh XUMUYECKUX PEaKIii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenus mo ypaBHEHUSIM XUMHUYECKUX
peaKIuii 1 TePMOXUMUYECKUM YPABHEHUSIM
CKOpOCTh XMMUYECKOH peakuuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanu3 u katanuzaropsl

I'omoreHHsIe U IFeTCPOrcHHBIC PCAKIINHN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMUYECKOH peakiuun"

OOpatuMble 1 HEOOpaTUMBbIE PEAKIINH.
XHUMHUYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GakTOpPOB Ha
M0JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

OnexTponauTHueckas aqucconuarus. CuibHbIe
U cinabpie IeKTpoauThl. CTeneHb




JUucconruanu

HNonnoe npounsseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoansrit mokazarens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, mpotekaronue B
pacTBOpax AJIEKTPOIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMHYEeCKHE peakllui B PaCTBOPax
3JIEKTPOJIUTOB"
OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxxHe#mme OKUCIUTEN! U
BOCCTAaHOBUTEIHN

34 MeTto/1 311eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIEKTPOIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3a1au pa3auyHbIX TUIOB

38 CucreMmarusanus 1 0000IeHNE 3HAHUHN 110
teMe "XuMuyeckue peakuuu”

39 KonrtponsHas padorta no Teme "Xumuueckue
peakiuu"
[Tonoxenue Hemeramios B [lepuoanueckoi

40 cucTeMe XMMu4eckux 3nementos /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIIIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMepe

KHCTIOpoJia, cephl, (hocdopa u yrieposaa)




Bopopoa: nmonyuenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
l"amorensl: HAXOXKICHHE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBA
I"anorenoBoopoabl. Baxkuerue

44 KHCJIOPOJICOICPKAIINE COSTUHEHUS
TaJIOTCHOB
JlabopaTopHble U MPOMBIIITICHHBIE CTIOCOOBI

45 nosrydeHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M X COCIUHEHHI
[IpakTuueckast padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Tasnorensr"
Kucnopon: naboparopHeie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHS,
¢buznueckue U xuMudeckue ceorctra. O30H.
[TpuMmeHeHne KUCIopo/ia U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvyHbIX TUTIOB
Cepa: HaxO0XJIEHHUE B MPUPOJIE, CTTOCOOBI

50 MOJTyYeHUsI, PU3NICCKUE H XUMUICCKHEC
CBOICTBA

51 CepoBoaopo, CyabhuIbI

59 Kucnopoicoepkaniiue COSMHSHHS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

53 [TpakTrueckas padota Ne 5. Pemenue

JKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe "Cepa u




eé coequHeHus"

A30T: HaX0XKJICHHUE B TIPUPOJIE, CITOCOOBI

54 NOJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnopoaconepxkaiue coeluHEHHs a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeneHne a30Ta U €ro COSAMHEHUH.
A30THBIE yA00pEHUS
docdop: HAXOKAEHUE B IPUPOJIE, CIOCOOBI

S7 NOJy4YeHHs, PU3NICCKUE U XUMUYECKHE
cBoiictBa. Pochuast u Gochun

58 Oxkcunsl pocdopa, pochopcoaepxaiiue
kucnotbl. Conu pochopHO KUCTOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUI.
®Dochopubie y1oOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXxoXIeHHE B IPUPOJIE,

61 AJIOTPOMNHbIE MOAUUKALNY; (PU3HUECKHUE U
XUMHYECKHE CBOWCTBA, IPIMEHEHHE

62 Oxcun yraepoaa(ll), okena yriepoma(1V),
yroJjibHasi KUCIIOTa U €€ CoNn

63 Pemenne 3a1a4 pa3nuyHBIX THIIOB
Kpemuuii: HaxoeHue B IPUPOJIE, CIIOCOObI

64 NOJy4YeHUs, GPU3NUECKUE U XUMHUYECKHUE
CBOMCTBA

65 Oxcun kpemuus(l1V), kpeMHUeBast KMCIOTa,




CHJIMKAThI

[IprMeHeHre KpEMHHUS U €r0 COSTMHEHUH.

66 CrekIi0, ero MoJiy4eHue, BUIbI CTEKIIa

67 Pemenue 3a1ay pa3nuM4HbIX TUIIOB

68 CucreMmaru3anus 1 0000IeHNe 3HAHUI 110
teme "Hemeramsr"

69 KoHnTtposnbhas padora mo teme "HemeTamnsr"

70 AHanm3 pe3yJabTaToB KOHTPOJIBLHON PaObOTHI,
KOPPEKIIHsI OIUO0K
[Tonoxenune metamios B [lepuoguueckoit

71 CHCTEME XMMUYECKUX JJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB

79 OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MmetaioB. Kopposust metannon

74 Pemenne 3a1a4 pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTansoB. O0IKe crnocoObl TOMyUeHUs
METAaJIJIOB
OO6mas xapakrepuctruka metaiion |A-
rpynnsl [leproandeckoit cucTeMbl

76 XMMHUYECKHX dJIEMEHTOB. HaTpuii u kanuii:
nosydeHue, GU3NIecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COeIUHEHUU

77 O6mras xapakrepucTtrka MetayioB |A-

rpynnsl [lepuoguueckoit cucTeMbl




XUMHYECKHX DJIEMEHTOB. Maruuim u

KaJIBIIMIA: TTOJTy4yeHue, GU3ndecKkue u
XMMHYECKHE CBOMCTBA, MPUMEHECHUE
MPOCTBIX BEIIECTB U UX COCTUHEHUMN

78

79

80

JKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS

AOMUHUN: TIOJTyYeHHUE, PU3NUECKHE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIEKCHI aTFOMUHUS, UX
pUMEHEHHE

81

Pemenne 3aa4 pas3s/IM4YHbIX TUIIOB

82

83

84

[TpakTuueckast pabota Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTaJibl TJIaBHBIX oArpynn"

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHsIx noArpymnn (b-rpymm)
[Tepuonuyeckoil cuCTeMbl XUMHUYECKUX
3JIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COC,Z[I/IHGHI/II\/'I, HUX IPUMCHCHUC

85

Baxueiire coenMHEHNs] MapraHia.
Ilepmanranat kanus, €ro OKUCIUTEIbHbBIE
CBONCTBA

86

87

duznueckre 1 XUMHUYECKHE CBOIMCTBA JKejle3a
u ero coenuHeHui. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

dusnyeckrue U XMMHUYECKHE CBOMCTBA MEIH U




€€ COCIMHEHM, UX IPUMEHEHUE

duzndyeckre U XUMHUYECKHE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe
"Mertasuipl TOOOYHBIX TTOATPYIIT"

90 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

01 O06001IeHre U CUCTEMAaTH3AIMS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

92 KoHTposbHas padota mo teme "Mertaibr"

93 AHanm3 pe3yJabTaToB KOHTPOJIBLHON PaObOTHI,
KOPPEKIHs OMUO0K
Ponb xumun B o6ecrieueHuu yCTOMYUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsaTue o
HAYYHBIX METO/IaX UCCIICIOBAHUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN

95 XMUMHUYECKOTO IIPOU3BO/ICTBA.
[TpomsblIIeHHbBIE CITOCOOBI MOTyYeHHS
BaXXHEUININX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKpYKaroIei
CpeZbl M €ro MOCIEICTBUS

97 XWUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCTBA

08 Xumus . Ponb xumun B o0ecrieueHuN
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumug




XuMHS B CTPOUTENBLCTBE. BakHeimme

100 CTPOUTEIIbHBIE U KOHCTPYKITHOHHBIC 1
MaTepHuabl
101 XuMHUS B CEJILCKOM XO3SMCTBE. 1
Opranudeckne U MUHEpAIbHBIC YI00peHUs
102 CucreMmarusanys 1 0000IeHNE 3HAHUHN 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpozmos A.A., JIyaun B.B.;
noA penakiueit Jlyauna B.B., O01iecTBo ¢ orpaHM4eHHOM OTBETCTBEHHOCTHIO
«JIPODA»; AknnonepHoe obmectBo «M3aaTenscTtBo «IIpocBemennes
Hopoubkun B.H. EI'D Xumus. 3a1anusi BEICOKOTO YPOBHS CII0KHOCTH

Jleruomn, 2022

B.H.Joponbkun, EI'D Xumus bonbiioit cripaBoYHUK 1J1s1 HOATOTOBKH K EI'D,

Jleruomn, 2022

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HoponbkrH B.H. EI'D Xumus. 3aganus BBICOKOTO YPOBHS CII0KHOCTH
Jleruon, 2022

B.H.Joponbkun, EI'D Xumus bonbiioit cripaBouHuK 11t HOATOTOBKU K EI'D,
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HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
sites.google.com/site/himulacom/3BoHok-Ha-ypok/10-KIacc-TpeTHA-TO-

oOyueHus






