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HOACHUTEJBHAASA 3AIINCKA

Pabouast mporpamMMa mo XMMHUH Ha ypOBHE CPEIHETO OOIIEro 0O0pa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
benepanbHOR oOpa3oBaTeIbHOM IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POII COO), npencrabinennbix B denepanibHOM TOCyIapCTBEHHOM
obOpazoBarenbHOM cranaapre COO, c¢ yu€rom KoHuenuuu mnpenogaBaHus
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoii
QOenepanvy, peanu3ylOIIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOTpamMMbl, U
OCHOBHBIX TMoyioxkeHuM «CrtpaTeruu pa3BuTus BocnuTaHusi B Poccuiickoit
Oenepanuu Ha niepuoj 10 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMHSI Ha YpPOBHE YINIYOJIEHHOTO M3y4Y€HHS 3aHUMAET BaXXHOE MECTO B
CHUCTEME ECTECTBEHHO-HAy4yHOTO oOpa3oBanus ydammuxcs 10-11 kmaccos.
WN3yuenune mnpeamera, peanuzyemMoe B yCIOBHSAX AuGGEepeHIIMPOBAaHHOTO,
npoduibHOro 00y4YeHHs, MPU3BAHO OOECHEUYUTh O00Ie00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMMYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO JIJIf
aJanTalui UX K OBICTPO MEHSIIOIIMMCS YCIOBHUSAM U3HU B COLIUYME, a TaK¥Ke JJIs
MPOJIOJKEHUST 00yYEHUs B OpraHu3alusIX NpodeccCHOoHambHOro oOpa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISICTCS OJTHOM M3 IPUOPUTETHBIX AUCIUTLIIUH.

B mporpamme no XuMuUM Ha3HAuY€HHE MpeaMeTa «XUMHUS» MOIy4aeT
NOAPOOHYI0O  HMHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIIOJAraroliMU
nonoxenusimu AGI'OC COO o B3anMOOOYCIOBJICHHOCTH 1I€JIeH, COJepKaHusl,
pe3yabTaToB OOy4YeHUs W TpeOOBaHWNW K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJSIFOTCSL CJEAYIOIIME BBINOJHIEMbIE MPOrpaMMON MO
XUMUU QYHKIIUH:

e HMHPOPMAIMOHHO-METOJIMYECKAs, pealnu3alusi KOTOpOoll oOecreurBaeT
MOJIyYCHHE TIPEACTABICHUS O IENSIX, COJCPKaHWM, OOIIEeH cTpaTeruu
00yueHUsI, BOCIIUTAHUS U PA3BUTHS O0YUYAIOIIUXCS CPEICTBAMU MPEIMETa,
M3y4aeMoro B paMKaX KOHKPETHOTO Mpopuis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpeNIeJICHUE: MPUHLUIIOB CTPYKTYPUPOBAHUSI M MOCIIEIOBATEIBHOCTH
M3y4deHUsl y4eOHOro MaTepHuayia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTePUCTHK; TOAXO0J0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKHM O0pa30BaTeNIbHBIX JOCTHXKEHHM O0O0y4aromuxcs B
paMKax HWTOTOBOM arrectaniuud B (OpMe eIMHOTO0 TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma ayist yriyOn€HHOTO U3YICHHS] XUMUH:



e yCTaHaBIMBAaeT WMHBAPHMAHTHOE MPEIMETHOE COJAEpKaHHEe, 00s3aTeNIbHOE
JUISIT W3Y4YeHUsT B paMKaX OTHCNbHBIX MpoQuiei, mnperycMaTpuBaeT
pacupenesieHue W CTPYKTYPUPOBAaHHME €ro IO KJaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pasiesiaM Kypca;

e na€T MPUMEPHOE pachpelielieHne y4eOHOTO BPEMEHH, PEKOMEHIYeMOTO
JUISl UBYUYEHUSI OTJICNIbHBIX TEM;

e TIIpenjaraeT MPUMEPHYIO TIOCIEAOBATEIbHOCTh M3YYEHHUS Yy4eOHOTO
Marepuajia ¢ y4ETOM JIOTUKU MOCTPOCHHSI Kypca, BHYTPUIPEIMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e JIaéT METOAMYECKYIO MHTEPIIPETAIMIO 1eJe U 3a7a4 U3ydeHUus IpeMeTa
Ha yriyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmiero o0pa3oBaHMs, COJEPKATEIBLHON XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3yJlbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTebHOU
IPOrpPaMMBI CPEIIHETO oO1ero oOpazoBaHuUs (JINYHOCTHBIX,
METaINpeIMETHBIX, MPEIMETHBIX), a TaKXke C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENIBHBIX  JIEUCTBUNA  OOydaromierocsi IO OCBOCHHIO
coJiep KaHus IpeIMETa.

ITo BceM Ha3BaHHBIM MO3ULUSIM B MPOrpaMMe MO XUMUH MPETyCMOTPEHa
MIPEEMCTBEHHOCTh € OOy4YE€HHEM XHMHUHM Ha YpPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TMpeaelaMd yCTAaHOBJIEHHOW MporpaMMod MO  XUMHUHU
00s13aTeIbHONM (MHBAPUAHTHOM) COCTABJISIFOIICH CoJlepKaHUsl y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHOM COCTABJISIONIEH,
KOTOpasi JIOJbKHA OMPEAENSIThCA B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduiist 00ydeHus.

B coorBerctBuM ¢ KOHuenTyanbHeiMH monoxeHusmMu PI'OC COO o
HAa3HAYEHUU TPEAMETOB 0a30BOro u YMIYOJIEHHOTO YPOBHEH B CHCTEME
muddepeHupoBaHHOTO OOYYEHHsI Ha YPOBHE CpeaHero oOIero oOpa3oBaHMs
XUMHUSL Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HalpaBl€H Ha pealu3aluio
OPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  3TaloM  TMOJYy4YEHUS  XUMHYECKOIro
oOpa3oBaHMsI B paMKax U3Y4YEHHUS CIEUHUAIBHBIX E€CTECTBEHHO-HAYYHBIX W
XUMUYECKUX UCIUIUIMH B By3aX W OpraHU3alUSIX CPEIHETO MPOdeCcCHOHATBHOTO
oOpa3zoBanusi. B 3Toi CBsS3W u3ydeHHE mNpenMera «XUMHUS» OPUEHTUPOBAHO
OPEeUMYIECTBEHHO Ha pacUIMpeHHe U  YIUIyOJIGHHE TEOpETUYECKOW |
MPaKTUYECKON MOJATOTOBKU OOYYarOUIUXCs, BBIOPABIIMX ONpEaeaEHHbIN MPoduiib
oOyuYeHus1, B TOM YUCIIE C MEPCIEKTUBOM MOCIETYIOIIEro MOTyYeHHsSI XUMUYECKOTO
o0pa3oBaHMs B OPTaHU3AIUAX MTPOPECCHOHATBHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBere TpeboBanuii PI'OC COO k muIaHHpyeMBIM pe3yjibTaTaM OCBOCHHUS
dbenepanpbHOll 00pa3oBaTEIBbHON MPOrpaMMbl CpPeIHEro oO0IIero o0pa3oBaHUS
U3y4YEeHHUE MpeaMeTa « XUMHUs OPUEHTUPOBAHO TaKKe Ha pelieHue 3aaad



BOCIUTAHUSA U COLIMAIBHOIO Pa3BUTHUS OOydaroumxcs, Ha (GOpMHUpPOBAHUE Yy HHUX
OOIIEMHTEIIEKTYaIbHbIX YMEHHUM, YMEHHUI palMoHalIU3aluil y4eOHOro Tpyjaa u
00OOIIEHHBIX  CHOCOOOB  JICSITENIBHOCTH, UMEIOIIUX  MEXKIUCIUIUIMHAPHBIH,
HaAAMNPEIMETHBIN XapakTep.

CocraBnsromuMu  mipeaMera «XUMHsS» Ha YpPOBHE YIiyOJIEHHOTO U3YyYEHHUS
ABISIIOTCS  yriIyOnéHuele Kypcbl — «Opranmueckas xumus» U «OOmas u
HeopraHuveckas xumus». [Ipu onpeneseHUH NOIX0I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allMi COJEP’KaHMUsI ITUX KypCOB B IporpamMme MO XUMHH 32 OCHOBY
npusaTel nonokeHuss GI'OC COO o paznmuumsx 06a30Boro u yriyOI&HHOTO
YPOBHEHU N3yUYEHHUS IIPEAMETA.

OcHoBy cojaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmass u
HEOpraHWYecKass XUMHS» COCTaBISIET COBOKYINHOCTb MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS IpeAMeTa. JTa CUCTEMA
3HAHUM TI0JIy4aeT ONIPENEIEHHOE TEOPETUUYECKOE JOIOJHEHNE, I03BOJIAIOIICE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIMK 00BEM  (HaKTOJIOTUUYECKOTO
Marepuana. Tak, Ha yrayOJNE€HHOM YpPOBHE H3YYEHHMS NpeaMeTra obOecredeHa
BO3MOKHOCTh 3HAaUUTEIBHOTO YBEIMYEHHS 00bEMa 3HAHUHM O XHMHYECKHUX
AJIEMEHTaX U CBOMCTBAX MX COEJMHEHHMH Ha OCHOBE PAaCIIUPEHUS] U YIIIyOJIeHUs
IPENCTABICHUA O CTPOCHUM BEIIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
IPOTEKAHUS PEAKIU, paCCMAaTPUBAEMBIX C TOYKU 3PEHUS] XUMUUYECKOW KUHETHKU
n TepMoauHaMuKu. HM3ydyeHue mnepuomnueckoro 3akoHa u Ilepuommueckoit
CUCTEMBbl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercds  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX IPEACTABICHUAX O CTPOCHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS] C TOUKU 3PEHUS IHEPreTUUECKUX M3MEHEHUH Npu €€ o0pa3oBaHUM U
pa3pylIeHUH, a TAKXKE C TOUYKH 3PEHHUs] MEXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUIOB  peakuuil  JomojiHgeTcs  (opMHpOBaHMEM  MPEJACTAaBICHUN 00
ANEKTPOXUMHUYECKUX MpoOIeccax U 3JIEKTPOJIU3€E PACIIaBOB U PACTBOPOB BEILECTB.
B kypce oprannyeckod XMMHUM TIPU PACCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUI yJIeTseTCss 0c000e BHUMAHKE BOMPOcaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIUi.

Ocoboe 3HaueHWe UMEeT TO, YTO Ha COAEp)KaHHWE KYypCOB XHUMHUU
yrayOGiIEHHOTO YPOBHS M3YUYEHHMSI IJIsl KJIACCOB OIpeneaEHHOro mpoduis (TIaBHbIM
o0pa3oM Ha HX CTPYKTypy M Xapakrep JOIOJHEHUH K oOmel cucreme
NpEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSIHUE CMEXHbBIC MPEAMETHI. Tak, Harpumep,
B COJICP)KaHUM MpeaMeTa JJis KJIACCOB XUMHUKO-(u3nueckoro npoduis 0osbinoe
3HaUYC€HHUE OYIyT UMETh JJIEMEHTHI y4eOHOTro MaTepuayia mo oomiei xumuu. [lpu
M3y4YeHUU TMpeIMeTa B JAHHOM Cllydae akKIEeHT OyJeT clelnaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUI B XUMHUU U B (DU3UKE: aTOMHO-
MOJIEKYJISIpHaAsi Teopusi (MOJIEKYJIsipHAs Teopusi B (DU3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIUM, 3aKOHbl TEPMOAVHAMUKH, 3JIEKTPOIN3d, NPEACTABICHUA O
CTPOEHHUH BEILIECTB U APYroe.

B TO e BpemMs B conep:KaHMM INpeaAMETa I KJIACCOB  XUMHKO-
Oouonoruueckoro nmpouis OONbIIMK yneabHBIA BeC OyJeT MMETh OpraHHYecKas
xumus. B aToM ciiydae mpenocTaBisieTcss  BO3MOXKHOCTb Al OoJjiee
OOCTOSITETLHOTO ~ PAaCCMOTPEHMsSI XMMHUYECKOM OpraHu3allMd  KIETKH  Kak
OMOJIOrMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAAT, K IpPUMEpY, TaKHe
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMMHJbI, OEJIKH, YIJIE€BOJAbI, HYKJIECHUHOBBIC
KUCHOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX IIPEACTABUTENIECU
OCHOBHBIX KJIaCCOB OPIaHMYECKUX BEIECTB CIY’KaT OCHOBOW [UIl WU3yYCHHMS
CYLIHOCTHU IPOLECCOB (DOTOCHHTE3A, AbIXaHUs, TUIIEBAPECHUS.

B nmane ¢opmMupoBaHHs OCHOB Hay4HOIO MHPOBO33PEHUS, OCBOEHUS
0OIIEHayYHbIX METOJIOB MTO3HAHUS U OIbITa IPAKTUYECKOTO MTPUMEHEHUSI HAYUHBIX
3HAHUI M3y4YeHHE NpeaMeTa «XHUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C YYEOHBIMH MpEeAMETaMH, BXOISAIIMMH B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-Hay4yHble NpeaMeThl», «Martemaruka u
nHpopmaTuka» U «PycCKuUil I3bIK U TUTEPATYPAY.

[Ipu usyuyeHun ydeOHOro mnpeameTa «XuUMUS» Ha YIIyOJIEHHOM YypOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOT'O M CpeHero ooduiero oopa3oBaHus (Ha 0a30BOM
YpOBHE), 3aJa4eil MepBOCTENEHHON 3HAYMMOCTH SIBJIAETCS (DOPMUPOBAHUE OCHOB
HayKM XHMHU Kak oOOJacTM COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKOM
NEATEIbHOCTH Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemienue
TON 3a7ayu Ha YriIyOJEHHOM YpOBHE W3YYEHMs MpeAMeTa MpeArnoaraet
peanu3anuio TaKKUX LeNeH, Kak:

e (opMupoBaHuE TMpEACTABICHUI: O MaTepUaJIbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX U ITIO3HABAEMOCTH SIBJICHUU IIPUPOJBI, O MECTE XUMUH B
CHUCTEME €CTECTBEHHbIX HayK M €€ BeAylledl poiau B oOecreyeHUH
YCTOMYMBOIO  Pa3BUTHUsI  YEJIOBEUECTBA: B  PELICHUU  MOpodiieM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B pa3BUTUU
MEJMLHHBI, CO3JaHUU HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00ecCrevyeHnr PalrMOHAILHOTO MPHUPOAONOIB30BaHusA, B (POpPMHpPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTypbl YEJOBEKa, a TaKKE IKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS] K CBOEMY 3/I0POBBIO U TPUPOAHON CpEE;

e OCBOCHME CHUCTEMbl 3HAHUW, JEXKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHAaMEHTaIbHbBIX
MOHSTUHA, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMM BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIPHOM, O  TEpMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUSI XUMUYECKUX PEAKIIUiA, O



XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCTIEPCHBIX CUCTEMAX, 00 00mnX
Hay4YHBIX IPUHIHMIAX XUMUYECKOTO TPOU3BOJICTBA;

dbopmupoBaHue y 00yYaroIIMXCs OCO3HAHHOTO IMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUW sl OOBSICHEHUS
KJIFOYEBBIX MJAEH M TPOOJEeM COBPEMEHHOM XUMHUHU, JJIi OOBSICHEHUS H
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOJY;
IrPaMOTHOTO pelieHus mpobJieM, CBSI3aHHBIX ¢ XUMHUEH, MPOrHO3UPOBAHUSI,
aHaJIM3a M OIEHKH C MO3MIINHM SKOJOTHYECKOM 0€30MaCHOCTH MOCIIEICTBUI
OBITOBOM W TPOM3BOJCTBEHHOH [EATEIBHOCTH YEIOBEKa, CBA3AHHOW C
XUMUYECKUM  TIPOU3BOJCTBOM, HCIOJIB30BAaHHMEM H  IepepaboTKoM
BCIIIECTB;

yriyOJieHue  MPEJCTaBICHUH O  HAay4yHbIX  MeToAaxX  MO3HaHWS,
HEOOXOJIUMBIX i1 TPUOOPETEHHUs] YMEHHMI OPUEHTHUPOBATHCS B MHpPE
BCIIECTB M OOBACHEHHS XHMHYCCKHMX SBJICHHUM, HMCIOIIMX MECTO B
PUPOJE, B MPAKTUYECKON IESITEILHOCTH M TTIOBCEAHEBHOM KU3HHU.

B mnnmaHe peanuzanuu MEPBOOYEPENHBIX BOCIUTATENIBHBIX M Pa3BUBAKOLIUX
(GYHKIUN 1EJOCTHOW CHUCTEMBI CpeAHEro oOIero oOpa3oBaHUs NMPU U3YYCHUU
npeaMera «XUMHUS» Ha  YIUIYOJIEHHOM  ypOBHE OCOOYIO  aKTyallbHOCTh
NpUOOPETAIOT TaKKe 1SN U 3a7a4u, Kak:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SBJICHUM MPHUPO/IBI,
yBOXEHUSI K TPOIECCY TBOPYECTBA B 0OJIACTH TEOPETHUECKUX U
MPUKJIAIHBIX UCCIAEOBAHUM B XUMUM, (POPMHUPOBAHUE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W IIO3HAHMIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIUTAHWIO  HA  OCHOBE  YCBOCHMS
00111eueI0BEYECKUX 1IECHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CrocoOHOCTe oOywaromuxcsi, (HOPMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIICHUS K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCHEINTHOM MpodheCcCHOHAIBHON 1 O0IIECTBEHHOM JIeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HU;

dbopMHupoBaHWEe yMEHUN W HABBIKOB Pa3yMHOTO MPHUPOJIOIOIH30BAHUSA,
Pa3BUTHE DKOJOTUYECKOU KYJIbTYPHI, TPUOOPETEHUE OMbITa 0OIIECTBEHHO-
[TOJIE3HOM PKOJOTUYECKOMN AEITSIbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3yUEHUS XUMUW Ha yTiTyOJIeHHOM
ypOBHE cpemHero obmiero oOpaszoBanmsi, coctaBisieT 204 gacoB: B 10 kmacce —
102 yaca (3 gaca B Henento), B 11 kinacce — 102 gaca (3 yaca B HEACIIO).



COILEPKXAHUE OBYYEHUA
10 KITACC

OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUM.

IIpenmMer w 3HA4YeHWME OpPraHWYECKOM XUMHUH, [PEICTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE M BO30YXKAEHHOE
COCTOsIHMs. BalleHTHbIE BO3MOXHOCTH aToma yIJiepoaa. XHWMHUYEcKas CBSI3b B
OPraHMYECKHUX COEAMHEHHUAX. Tumbel THOpUAM3AlMM ATOMHBIX  opOuTasneil
yriepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOM CBs3M (OOMEHHBIH M JJOHOPHO-
aKLENTOPHbIA). THUIBI TEepeKphIBaHUS AaTOMHBIX OpOWTaNeld, G- U T-CBA3M.
OnunapHasi, 1BOMHAs U TpoitHas cBsi3b. CIOCOOBI pa3phiBa CBA3EH B MOJIEKyJIax
opraHuyeckux BemecTB. I[loHsATHE O CBOOOJHOM paaukaine, HykKiIeopuie Hu
anexTpoduie.

Teopus cTpoeHHMsT oOpraHudeckux coeauHeHuii A.M. byrtinepoBa wu
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUS
OpraHUYEeCKUX COEIUMHEHUU. MONEeKYyJsipHbIE M  CTPYKTYpHbIE  (HOPMYJIBL
CrpykrypHble (GOpMyJbl pa3iMYHBIX BUAOB: pa3BEPHYTas, COKpaUIEHHAs,
ckenetHas. M3omepusa. Bunabl u3oMepum: CTpyKTypHas, NpPOCTPaHCTBEHHAS.
OnekTpoHHbIe YPHEKTh B MOJICKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
Y ME30MEpHBIN 3P eKThl).

[IpencraBnenne o kiaccupukauuy oOpraHuyeckux BemecTB. [loHsTHE O
¢yHkunonanbHou rpymnmne. ['omonorus. 'omonoruueckue psanbl. CucreMaruyeckast
HOMeHKIatypa opranuueckux coeauHennid (IUPAC) um TpuBHaibHBIC Ha3BaHHS
OTJEJIBHBIX NIPEACTABUTEIICH.

Oco0eHHOCTH U KJIacCHU(UKALMS OpraHUYEeCKuX peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMHA B OPraHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HMX MPEBPALLECHUN:
O3HAaKOMJIEHWE C oOO0pa3llaMd OpPraHMYEeCKHMX BEUIECTB M MaTephajaMd Ha UX
OCHOBE, ONBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IpPU HArpeBaHUU
(mnaBneHue, oOyrJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHHE MOJEIEH MOJIEKYI
OpraHUYECKHUX BEIIECTB.

YrieBoaopoasbl.

Anxanbl. 'omosiornueckuil psj ainkaHoB, oOuias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOIEKYN alKaHOB, SP -
ruOpuan3anysi aTOMHBIX opOuTaneil yriaepona, o-cBa3b. dusnueckue CBOICTBa
AJIKAHOB.



XHUMHUYECKUE CBOMCTBAa aJKAHOB: PEAKLUUU 3aMEIICHHS, H30MEPHU3ALUH,
JNETUAPUPOBAHUS, IUKIN3ALNH, TUPOJIN3a, KpEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUI PaJUKaIbHOrO 3aMEIICHUSI.

Haxoxnenue B npupose. CiocoObl NOMy4YeHHs U TPUMEHEHUE AJIKAHOB.

[uxmoankanel. O0mas dhopmyrna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHUSI U XHUMHUYECKUX CBOMCTB MayiblX (LUKJIONPONAH, UHUKIOOyTaH) U
OOBIYHBIX (LIMKJIONMEHTAH, LMKIOTE€KCAH) LHUKJIOAaJKaHOB. CrocOObl MOJyYEeHUS H
IPUMEHEHUE UKIOAIKAHOB.

Ankenbl. 'oMosiorueckuil psii alkeHoB, 001ast ¢popMyia, HOMEHKIATYpaA.
DIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOCHME MOJIEKYNl alKEHOB, SP°-
ruOpuau3anms aTOMHBIX OpOWTalield yriepoaa, 6- U m-cBsi3u. CTpyKTypHas M
reomerpudeckas (IEc-TpaHc-) wu3oMepus. Du3mueckne CBOICTBAa aJKCHOB.
XVMMHUYECKHE CBOWCTBA: PEAKIMHU IPUCOEAVHEHMS, 3aMELICHUS B O-IIOJIOKEHUE
IIPU JBOWHOW CBS3M, NONMMEpU3alUu U okucieHus. [IpaBuno MapkoBHHKOBA.
KadecTBeHHbIE peakuuy Ha ABOMHYIO CB3b. CHIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupogantwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMUYECKUX CBOWMCTB
COMpsDKEHHBIX  aueHoB, 1,2- wu  1,4-mpucoenwHeHHE. [Tonmumepuzanus
conpsKEHHBIX TueHOB. CriocoObl MOMyYeHUs U TPUMEHEHUE aIKaJUEHOB.

Anxunbl. 'oMon0rnueckuii psii ankuHOB, 001as popmysa, HOMEHKIATYpa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aJKHHOB, Sp-
ruopuau3anys aTOMHBIX opOutaned yriepona. dusnyeckue CBOWCTBA AJIKUHOB.
XVWMHYECKHE  CBOICTBA:  peakuWd  MPUCOEAMHEHMS, JUMEpU3aluud |
TpUMEpPHU3ALMH, OKHCIIeHHs. KHCIIOTHBIE CBOMCTBA QJIKWHOB, UMEIOIINX KOHLEBYIO
TPOIHYIO CBsi3b. KauecTBEHHBIE peaKInu Ha TPOUHYIO CBsI3b. CTIOCOOBI MOTyUYeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThyecKkue YrieBoaopoabl (apeHbl). ['oMoOoruueckuil psji apeHoB,
oOmas ¢popmysa, HOMEHKIATypa U U30MEPUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKYJIbl OcH30a. DPU3NYECKHe CBOWCTBA apEeHOB. XUMHUYECKUE
CBOIcTBa O€H301a U €ro TOMOJIOTOB: PEaKLUU 3aMellleHus] B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOAHOM paauKalle, PEAKLHMH NPUCOECIUHEHUS, OKHCIEHHE T'OMOJIOIOB
Ooenzona. IlpencraBieHre 00 OpPUEHTHUPYIONIEM JACHCTBUM 3aMeCTUTENed B
OCH30JIbHOM KOJbIIE Ha TNpHUMEpe AaJIKWIbHBIX pPAIUKaIOB, KapOOKCUIBHOM,
THIPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lonumepuszanus ctuposna. CiocoObl mogydeHus u
IPUMEHEHUE apOMATUUYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. [lomytHeie HedTaHbIe Ta3bl. HepTh u €€ nmpoucxoxaeHue.
Kamennslif yroiap u npoyKThl ero nepepadoTku. CrnocoOsl nepepaboTku HePTH:



MEPETrOHKAa, KPEKUHT (TEPMHYECKHM, KaTaTUTUYECKHil), PUPOPMUHT, MHUPOIIU3.
[TponykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIILIIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXKy Pa3IUYHBIMU KJIACCAMHU YTIIEBOJAOPOIOB.

DIEKTPOHHOE CTPOEHUE TaJOre€HIPOU3BOJHBIX YIIEBOAOPOAOB. Peakuun
3aMEIICHHUs] TaJoreéHa Ha TUIPOKCOTPYIIly, HUTPOrPYIIly, LHAHOTPYIILY,
amuHOrpynmy. JlelicTBMe Ha TaJOre€HIPOU3BOAHBIE BOJHOIO M CIUPTOBOIO
pacTBopa mi€noyn. B3auMoAeiCTBUE NUralOreHaJIKaHOB C MArHUEM U LIMHKOM.
[TonsiTue 0 METaJUI0OPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3zoBanue
TJIOTEHIPOU3BOJIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHHUKE M TMpPHU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX IPEBPALCHUMN:
u3ydeHue (PU3MYECKUX CBOWMCTB YIIEBOJOPOAOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peaklMii yrieBoJOpPOJIOB Pa3IMYHBIX KiIaccoB (0OecuBeYMBAHHE OPOMHON WM
MOJHOM BOJBI, pAacTBOpa MEpMAaHraHaTa Kajius, B3aMMOJICHCTBHE alETUJIEHA C
aMMHauHbIM pacTBOpoM okcunaa cepebpa(l)), kadecTBeHHOe OOHapyXeHHE
yriaepoja W BOJOPOJAa B OpPraHMYECKMX BEIIECTBAaX, IOJYYCHHE OTHICHA MU
U3yYEHUE €ro CBOMCTB, O3HaKomiieHue ¢ kosekuusamu «Hedpte» u «Yroms», ¢
oOpa3llaMM IUIacTMAacC, KaydyKOB U PE3HHBI, MOJEIUPOBAHUE MOJEKYII
YTJI€BOJOPOAOB U rajOr€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoacoaepxxamme oprannieckue coeinHeHUsI.

[IpenenvHble opgHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha mpuMepe
MeTaHola W J3TaHoja). ['omonormueckuid psa, odmwas dopmyna, HIOMEpPHS,
HOMEHKJIaTypa M  kjaccupukamus. @Du3nyeckhe CBOICTBA  MpPEAENIbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIOpOaHBIE CBSI3M MEXIY MOJIEKYJIaMu CHUPTOB.
XVMMHUYECKHE CBOMCTBA: pEaKUUU 3aMEIICHMs, JAeTHApaTalid, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHUYECKMMH UM  HEOPraHMYECKUMHU  KHUCIOTAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHIL. J[€eMiCTBHE 3TaHOJIA U METAHOJIA
Ha opranu3M uenoBeka. CrocoObl TOJyYeHHS] U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEeHKIaTypa U u3oMepus. OcoOeHHOCTH (HU3HUYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaTroMHble CHOUPTHl — STUICHTIUKOIb W Triaulepud. dusmyeckue u
XUMHUYECKUE CBOMCTBA: PEAKLMU 3aMEIIECHUs, B3aUMOJEHCTBUE C OPraHUYECKUMHU
M HEOPraHMYECKHMMH KHCIIOTaMH, Kadye€CTBEHHas pEaklHs Ha MHOIO0aTOMHBIE
cnupthl. [IpencraBienne o MexaHU3ME peaklMil HYyKJICO(UIBHOTO 3aMEIIECHHUS.
JleiictBue Ha opraHu3Mm 4yenoBeka. CrHocoObl TOJNYYEHHS U TPUMEHEHHE
MHOI'OaTOMHBIX CITUPTOB.

®enost. CTpoeHHE MOJIEKYJbl, B3aUMHOE BJIMSHUE THIPOKCOTPYNNbl U
OeHsonpHOro siapa. duznueckue cpoicTBa (peHona. OCOOEHHOCTH XUMHUYECKHUX



cBoiicTB (enona. KauecTBeHHwle peakuuu Ha ¢eHod. TOKCHUHOCTH (eHoa.
Crioco0bI osryueHus 1 npuMeHenue penona. eHonopmanbIeruiias cMoJa.

KapOonusibHbIe COETUHEHUS — abJACTHAB M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW Trpymnmbl. ['OMONOru4eckue psapl ajlbJIErHAOB M KETOHOB, 00IIas
dopMmyna, mzomMepuss U HOMEHKJIaTypa. PU3NYECKHE CBOMCTBA albJIETHIOB U
KETOHOB. ~XHMMHYECKHME CBOMCTBAa  albJErMIOB M  KETOHOB.  pEakUuu
npucoeauHeHnsa. OKHUCIIEHHE anbJeTU0B, KAUECTBEHHBIE PEAKIIUNA HA aJIbJCTUBI.
CnocoObl OJIy4eHHs] M1 IPUMEHEHHE AJIbJIETU/I0B U KETOHOB.

OnHOOCHOBHBIE IIpeJIEbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepust 1 HoMeHKiIatypa. @u3ndeckue CBONCTBA
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHCIOT. BOAOpOIHBIE CBSI3HM MEXKAY
MOJIEKYJIaMHd KapOOHOBBIX KHCIIOT. XUMUYECKHE CBOWCTBA: KHCIOTHBIE CBOMCTBA,
peakuusi dTepUUKAUM, PEaKIMH C YYaCTHEM YIJIEBOJOPOJHOTO pajauKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHCIOTHL. [loHsATHE O NPOU3BOJHBIX
KapOOHOBBIX KHUCJIOT — CIOXHBIX 3(pupax. MHorooOpazue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOWCTB HENPENETbHBIX M ApPOMATUYECKHUX KApOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHUCIOT, TUIPOKCUKApOOHOBBIX KUCIOT. [IpeacraBurenu BhICHINX
KapOOHOBBIX KHCIJIOT: CTEapuUHOBAs, MNaJbMUTHUHOBAs, OJEUHOBAs, JUHOIEBAS,
JuHOoIeH08as KUCIOThl. CocOObI OJyYeHHS] U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxusble 3¢upsl. ['omonoruueckuid psia, ooOmas Qgopmyna, uU30Mepus u
HOMEHKJarypa. Du3nyeckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW H
HICIIOYHOU CpeTIe.

Kupsl. Ctpoenue, puandyeckue 1 XUMHUYECKHE CBOICTBA XKHUPOB: TUIPOJIN3 B
KUCIION U 11esiouHon cpene. OCOOCHHOCTH CBOMCTB >KUPOB, COACPIKAITUX OCTATKU
HETpEACNbHBIX JKUPHBIX KUCIOT. KUpbI B IPUPOJIE.

Mpbutd Kak COJMM BBICIIMX KapOOHOBBIX KHCJOT, WX MOIOIIEe IeHCTBHUE.
O6mras xapakrepuctuka yrieBoaoB. Kimaccudukanus yrieBogoB (MOHO-, 11-

U monucaxapuiabl). MoHocaxapuiabl: TJIOK03a, (pyKTO3a, rajakrto3a, puodosa,
ne3okcupuoo3a. Gu3nUecKue CBOMCTBA W HaxOXXJACHUE B mpupojie. POoToCUHTES.
XUMHUYECKHE CBONCTBA IJTIOKO3bI: PEAKIIMU C yYaCTHUEM CITUPTOBBIX U aIbJICTUIHOM
TPYII, CIHPTOBOE W MOJIOYHOKHCIOE Oposkenue. [IpumeHeHue ToKo3bl, e
3HAYEHHE B KU3HENEATEIbHOCTH OopraHusma. Jlucaxapuabl: caxapo3a, MajibTo3a U
nakTo3a. BoccTraHaBiaMBaIMe ¥ HEBOCCTAHABIMBAIOIIME TrUcaxapubl. ['uaposnus
nucaxapuaoB. HaxoxneHnue B npupoje u npuMenenue. [lomucaxapuasl: kpaxman,
JIMKOTEH U 1eiuiono3a. CTpoeHHE MAaKpOMOJIEKYJl Kpaxmaja, T[JIMKOreHa M
neJutoio3bl.  Du3nmyeckre CBOWMCTBA KpaxMajga M LEJUIFOJ03bl. XUMHYECKHE
CBOMCTBa Kpaxmayia: THIAPOJIM3, KauyeCTBEHHAs Peakius ¢ HOJIOM. XUMHYECKHUE
CBOMCTBA LIEJUIIOJIO3bI: TUIPOJIM3, MOJydeHue 3(pupoB 1emnono3bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpPALCHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aMMOJICUCTBHE 3TAHOJA C HATPHUEM,
OKHUCJICHUE 3TUJIOBOTO CHHMPTa B albJETH] Ha pacKaJIEHHONW MEIHOW MPOBOJIOKE,
OKHUCJICHHE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), KAUYECTBEHHbIC pEAKIMH Ha aidbAETUIbl (C THIPOKCUAOM
nuammuHcepeOpa(l) wu  ruapoxkcuaom  meau(ll)), peakmus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEUCTBHE pacTBOpa TIOK03bl ¢ Tunpokcugom meau(ll), B3aumopeiicTBue
Kpaxmaia ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTAJIbHBIX 3371a4 1Mo TeMaMm «CrnupTel U
denomnb», «KapooHnoBsie kKHCIOTHI. CHOXKHBIE YPUPHD.

A3oTcoaep:kaliue OpraHu4ecKue COeJUHEHM.

AMUHBI — OpraHUYecKue Mpou3BOJHbIe amMmmuaka. Kiaccugukanys aMUHOB:
anu(paTUYeCKue M apoOMaTUYECKUE; NEpPBUYHbIC, BTOPUYHBIE W TPETUYHBIE.
Crtpoenue MoiieKys, obOmas gopMmyia, U30MepUs, HOMEHKIATypa U (U3UUECKUE
CBOMCTBa. XMMHUYECKOE CBOMCTBA anM(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHNUE, B3aWMOJCHCTBHE IEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu ankuiiaMMOHMUS.

AHWIIMH — TIpPEeACTaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHwiInHa. B3anMHOE BiIMsSIHUE TPy aTOMOB B MOJeKyse aHuinHa. OcoOeHHOCTH
XMMUYECKUX CBOWCTB aHW/IMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
HOJydyeHus: M TNpuMeHeHue anudaTudyeckux amuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHknaTypa u nzomepus. OTAeNbHBIE TPEACTABUTENN O
AMUHOKUCIIOT:  [VIMLMH, alaHuH. DPu3nyecKue CBOWCTBA  AMUHOKHUCIOT.
XVWMHYECKHE CBOMCTBA AMHMHOKHMCIOT Kak aM(pOTEpHbIX OpPraHUYECKUX
COCIMHEHMM, peakiusi TMOJIMKOHACHCAIMK, OOpa30BaHHE NENTUAHOW CBS3H.
buonornyeckoe 3HaueHNe aMUHOKHACIOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npuponHbie nonumepsl. [lepBryHas, BTOpUYHAs W TpPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUIPOJIU3, ACHATypaius,
KaueCTBEHHBIC PEAKIIMU Ha OEJIKHU.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W MX MPEBpPALCHUM:
pacTBOopeHHe O€JKOB B BOJE, JIeHATypalus OeJKOB MpU HArpeBaHUU, LIBETHHIC
peakiuu Ha O€JKH, pelIeHHe SKCIEePUMEHTANbHBIX 3ajad M0 TeMaM
«A30TCcoliep)Kalllie  OpPraHMYeCKHe  COCIMHEHUs» U «Pacnio3naBanue
OpraHUYECKUX COCTUHEHUIN.

BbicokoMouieKkyJIsIpHbIE COCAUHEHUS.

OCHOBHBIE MOHATHSI XMMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYIsIpHAs



Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUU —
NOJIMMEPU3ALINS U TTOJUKOHCHCALIHS.

[Tonmumepuble Matepuanbl. [lmactMacchl  (MOAMATHIIEH, MOJIAIPOIHIIEH,
MOJIMBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETUIMETAKPUIAT, IOJIMKApOOHATHI,
noJimdTUIeHTepedTanar). Y Tuinu3zanus u nepepadoTka MiacTuka.

DJ1acTOMEpHI: HATypaAJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaIMeHOBBIM, XJIOPOIIPEHOBHIN, U30MPEHOBBIN) M CHUIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallpOH U JIaBCaH ).

[Tomumepsnl CHEUATBHOTO HA3HAYEHUS (Tedpron, KEBJIap,
AIIEKTPOIPOBOISIINE TTOJIUMEPHI, OrOpa3araémMbie MOJIUMEPHI).

OKCIEpUMEHTANIbHBIE METOJIbl HM3YYEHUS BEIIECTB WU UX MPEBPAILICHHI:
O3HaKOMJIEHUE ¢ 00pa3liaMH NPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
KaydyyKOB, pEIIEHHE OHKCIEPUMEHTAIbHBIX 3a7ad no TeMe «Pacrno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxnenue MoJeKyasipHOM (OpMyJIbl OpPraHUYECKOTO COEJUHEHUs II0
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOASIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIpHON  (OPMYJIBI OPraHUYECKOr0 COEIUHEHUST 1o Macce (00BEMY)
POJIYKTOB CrOpaHusi, MO KOJMWYECTBY BemiecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkiMi W/WIU HMCXOJHBIX BEIIECTB, YCTAHOBIIGHUE CTPYKTYPHOU (HOpMyIIbI
OpraHUYEeCKOr0 BEILIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHUs], OMpEAeSIEHUE JO0JM BbIXOAA MPOAYKTA PEaKUUU OT TEOPETHUECKH
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBA3EU IIPU U3YYEHUU OPTraHUYECKOM XUMHUH B
10 ximacce OCYIIECTBISIETCS Yepe3 HCIONIb30BaHWE KaK OOIIHUX €CTECTBEHHO-
HAy4YHBIX TIOHSATUWA, TaK W TOHSATUN, NPHUHATBIX B OTACNIBHBIX MPEAMETaX
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61mue ecTecTBEHHO-HAYUYHbIC TIOHATHUS: SBJICHUE, HAyUYHbIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHHTE3, Kiaccuukanus, HaONIOACHUE, HU3MEPECHHE,
AKCIEPUMEHT, MOJIETb, MOJAEIUPOBAHUE.

®uzuka: Marepus, aroM, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEeKYJa,
HSHEPreTUYECKU ypOBEHb, BEUIECTBO, TEIO, OOBEM, arperaTHOe COCTOSIHUE
BEILIECTBA, (DU3WUYECKUE BEIMYMHBI, CIUHUIIBI WU3MEPEHUsS, CKOPOCThb, DHEPTUs,
Mmacca.

buonorusa: kierka, opraHu3M, OJKocucTema, Owocdepa, wmeTabOIU3M,
HACJIeICTBEHHOCTb, aBTOTPOMHBIA U reTepoTpOodHBIN THUIl MUTaHUA, OpOKEHUE,



dboTocuHTE3, bIXaHWE, OEJIKW, YTIAEBOABI, JKUPBI, HYKICHHOBBIC KHUCIIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hpie HCKOMaeMble, TOTLIUBO.

TexHomOTHSA: THUIIEBBIE MPOAYKTHl, OCHOBHI PAIMOHAIHLHOTO IHUTAHUS,
MOFOIIIHE CPEICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIIAA N HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMMH.

AtoMm. CoctaB aTOMHBIX sAep. XUMUYeCKUi dieMeHT. M3otonsl. CtpoeHue
AJEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kiaccudukarus XuMUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-snmementsl). PacmpenencHue 5SJICKTPOHOB 10 aTOMHBIM — OPOUTAJISIM.
DJIEKTPOHHBIE KOH(UTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOTO MEPUOJIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUHU, 3JIEKTPOHHBIE KOH(PUTYpallM HOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[Tepunonnueckuit 3axkoH U [lepuonnueckas cucremMa XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CBa3b NEPUOAUYECKOTO 3akoHA U lleprmonnueckoil CHUCTEMBI
XMMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMSI CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX M CJIOKHBIX BENIECTB MO TpynnaM U [epuojaM. 3JHAYCHHE
nepuoanueckoro 3akona /[.M1. Menneneesa.

XuMH4YecKasi CBsI3b. BHUIBI XHMWYECKOM CBSI3U: KOBAJEHTHAS, WOHHAf,
MeTajinyeckasi. MexaHu3Mbl 00pa30BaHUsSI KOBAJIEHTHOM CBS3U: OOMEHHBIA H
JOHOPHO-AKIENTOPHBIA. JHEPrus U JynHa CBA3U. [10IsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM cBA3U. KpartHeie cBaA3u. BoxpopoaHas cBs3b.
MeXMONEKYIIAPHBIE B3aUMOICUCTBUSL.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXHOCTA aTOMOB. CBS3b JJIEKTPOHHOMN
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCITUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienne 0 KOMILUIEKCHBIX coequHEeHUsIX. COCcTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYe€HWE KOMIUIEKCHBIX COEIMHEHUM.
[TonsiTHE O KOOPIMHATMOHHON XUMHH.

BemecrBa  MONEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTpOEHHs.  TuIbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[TonsaTue o mucrepcHeix cucremax. Mctunubie pactBopsl. [lpencraBinenue o
KOJUIOUAHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHUEHTPAIMM PacTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJSIPHAsT KOHIEHTpauus. HaceleHuse u
HEHACBIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucraiutoruaparsl.



Knaccudukanus n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. T pUBUATLHBIC
Ha3BaHUS OTJIEIbHBIX MPEICTABUTEIECH HEOPTAHNYECKHUX BEILIECTB.

Knaccudukanys XuMUYeCKUX peakluid B HEOPTaHMYECKONH W OpraHu4ecKou
XUMUU. 3aKOH COXPAHEHHSI MACChl BEUIECTB; 3aKOH COXPAHECHUS U MPEBpAIICHUS
SHEPTUU MPU XUMHUYECKUX peakiusaX. TeraoBbie 3OPEKThl XUMUUECKUX PEaKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKOUN peakinu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB.
I'omorenHnslie u rereporeHsble peakuny. Katanus n katann3aTopsl.

OOpatumble U HeOOpaTUMBbIE peakIui. XUMHUecKoe paBHoBecue. KoHcTaHTa
XMMHUYECKOr0 paBHOBecHUsA. DakTOpbl, BIMSAIONIME HA TOJOKEHHE XUMHYECKOTO
paBHOBECHS: TEMIEPATYpa, NABJICHUE U KOHIIEHTPALIMU BELIECTB, YYACTBYIOIINX B
peakuuu. [Ipunmun Jle [larense.

Onektponutuueckas jguccornuaiusi. CuibHbIE U CJIA0bIe AJIEKTPOJIUTHI.
Crenenp nucconmanmu. Cpena BOIHBIX PAcTBOPOB: KHUCJIOTHAs, HEWUTpaJIbHAs,
menounas. Bogopoansiii nokazarens (pH) pactBopa. I'mnponms coseit. Peakuuu
HMOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTeneHb  OKHUCIICHHUS.
Okucnaurens M BoccTaHOBUTENb. lIporecchl OKHUCIEHUS W BOCCTAHOBIICHUS.
BaxHeiilllne OKHUCIUTENM M BOCCTAHOBHUTENU. MeToA 3IIEKTPOHHOTO OajnaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4Y€HUs BEIIECTB M HUX MpPEBpalllCHUN:
pa3IoXKEHUE IIEPOKCUJa BOAOPOJA B IPUCYTCTBHM KaTajlW3aTOpa, MOJCIH
KPUCTAJUIMYECKUX PEIETOK, TPOBEICHUE PEAKIIMI HOHHOTO 0OMEHa, ONpeAeIIeHUE
Cpeabl PacTBOPOB C MOMOUIIBID HMHAWMKATOPOB, M3YUYECHUE BIUSHUSA PA3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHMMHUYECKOW pEaKIUu W TOJOKEHUE XHUMHUYECKOIro
pPaBHOBECHSL.

Heopranuuyeckast XuMusl.

[Tomoxenne HemerammioB B llepuoaudeckol cHUCTEME  XMMUYECKHX
anemeHToB J[.MI. MeHnneneeBa 1 0COOCHHOCTH CTPOCHUS MX aTOMOB. DU3NYECKUE
CBOMCTBa HEMETAJJIOB. AJIJIOTPONUSI HEMETAJUIOB (Ha MpUMeEpe KUCIOPOJia, CEphl,
docdopa u yriaepoaa).

Bonopon. Ilonydyenue, ¢usndeckue M XMMHYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMAd W  HEMETAJUIaMH, BOCCTAHOBUTEIIBHBIE CBOWCTBA.  ['mMapuusl.
TonauBHBIE SJIEMEHTHI.

["anorensl. HaxoxzaeHnue B mpupojie, cocoObl MOdy4yeHus, (PU3HUYECKUE U
XUMHYECKUE CBOWCTBA. ['asloreHoBOAOpOAbl. BaxkHenne KucaopoacoAepKalIne
COCIMHEHUS TajoreHoB. JIabopaTopHbIE ¥ MPOMBINIIICHHBIE CIIOCOOBI MOTYYEHUS
rajgoreHoB. [IppuMeHeHre raloreHoB U UX COCIMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBINUICHHBIE CHOCOOBI MOTYYEHUS
KHCIOpoaa. PU3NUECKHE U XMMHUYECKUE CBOMICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. HaxoxneHue B TMpupoje, CHOCOOBI MOJy4YeHUs, (punyeckue u
xuMuueckue cpoiictBa. CepoBoaopon, cyiabduasl. Oxcupn cepwi(IV), okcupg
cepbl(VI). Cepuucrass u cepHas KUCIOTBI U UX coid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [[pruMeHeHne cephl U €€ COCTUHEHUN.

A3zor. HaxoxaeHue B mpupoje, CHocoObl MOdy4deHus, (Qusnyeckue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbL. OKCUABI a30Ta. A30TUCTast U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMenenue azota
U €ro COeIMHEHUN. A30THBIE y100pEHUs.

®ochop. Haxoxnenue B mpupone, crnocoObl MOJNyuyeHUs, (PU3NYECKUE U
xumuueckue cpoiictBa. @ochunasl u dochun. Oxcunbl dochopa, dhochopHas
kucinora u e€ comu. Ilpumenenue ¢dochopa u ero coeaunenuit. dochopHbIe
yaoOpeHus.

VYrinepon, HaxoxkJaeHue B OpUpoAe. AJUIOTPONHBbIE  MOAUPUKAIMH.
dusznueckre M XUMHUYECKHE CBOMCTBA TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepona(ll), oxcun yrimepona(IV), yronbHas kuciora u eé
COJIU. AKTHUBUPOBAHHBIA yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHne mpocThIX BEUIeCTB, 00pa30BaHHBIX YIJIEPOJOM, M €ro
COCIMHEHU.

Kpemuwnii. Haxoxnenne B mpupoje, CHOCOObl MOMy4YeHUs, (QU3ndecKkue u
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpeMHHEBash KHCIIOTA, CUJIMKATHI.
[Iprumenenne kpeMHUs U ero coenuHeHnr. CTEeKI10, €ro NoJly4eHue, BUIbI CTEKJIA.

[Tomoxenne metamwioB B [lepuoandyeckoil cUCTEME XUMHUUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS DJCKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OO1me
¢usnueckue cBorcTBa MeTauioB. [IpuMeHeHne MeTauioB B OBITY M TEXHUKE.
CmutaBel METAIIOB.

DNEKTPOXUMHUUECKUNA PsAJl  HampsokeHuid  mertamuioB.  OOmme  crnocoObl
NOJIy4eHUS METaJJIOB: TUAPOMETAILTYPTHs, MUPOMETATTYPIus,
anektpometaiutyprusi. llonarue o koppo3uu metayuioB. CrnocoObl 3alUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MetamioB |A-rpynmnel Ilepuoamdeckoil cuctembl
XUMUYECKUX 2JJieMeHTOB. Hartpuii u kanuii: mnonydeHue, ¢GU3HYECKHE U
XUMUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTMHEHUH.

O6mras xapakrepuctuka metamioB |IA-rpynmer Ilepuoandeckoit cucTembl
XUMUYECKUX DJEMEHTOB. Maramii W KaibIuil: mMojydeHue, (Qusndeckue w
XUMUYECKUE CBOWCTBA, MNPUMEHEHHUE TMPOCTHIX BEMIECTB U UX COCIUHECHUI.
XKéctkocTb BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.



AnroMuHUI: noNydeHue, PU3ndeckre u XMMHUUECKHe CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIlIeCTBA M €ro CcoeauHEeHUH. AMQOTEepHbIE CBONCTBA OKCHAA H
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI AITFOMUHUSL.

OOmiasi xapakTepucTHKa MeETauioB MMoOouHblXx moarpynm  (b-rpymm)
[Teproauyeckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nvecKre U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCUabl U
ruapokcunsl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarel U IUXpOMATHI, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u npuMEHEHHE XpoMa.

@u3nyeckue W XHMHUYECKHE CBOWCTBA MapraHiia WU €ro COECIMHEHUHN.
Baxneiimue coeguHenuss wapranna(ll), wmapranna(IV), wapranna(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHBIE CBONCTBA.

OuU3NYECKUEe U XMMHUUYECKHE CBOMCTBA Kejle3a U €ro coeauHeHuil. OKCUbl,
ruapokcuasl u conu xeneza(ll) u xenesa(lll). [onyueHne u npuMeHEHUE Kee3a
U €r0 CIUIABOB.

Pu3nuecKne U XUMUYECKUE CBOICTBA MeNU U €€ coenunenuil. [lomydyenue u
IIPUMEHEHHUE MEJIU U €€ COCTUHEHUN.

[uHk: momydyeHue, (pU3MUYECKHE M XHMHYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIAa U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[pumenenue
[MHKA U €r0 COCITMHECHUII.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB M WX MPEBpalllCHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, docdopa, keiaeza, MarHus B
KUCJIOpOAE, HW3YYEHHE KOJUIEKIMM «MeTamibsl W CIUIaBbl», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOAOW (BO3MOXHO HMCIOJIb30BAHUE
BUIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M >KEJie3a C pacTBOpPaMHU KHUCIIOT H
HIeJI04Yel, KaYeCTBEHHbIE PEAKIIMU HAa HEOPTaHMYECKHE aHUOHbI, KATUOH BOAOPOAA
W KaTUOHbI METAJJIOB, B3aUMOJICUCTBUE THUIPOKCHUJIOB AJTIOMUHHUSI U I[MHKA C
pacTBOpaMH KHUCJIOT W LIEIOYEHN, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMaM
«l"anmorennr», «Cepa u €€ coeIUHEHUS», «A30T U (Pochop M UX COCTUHECHUS,
«MeTasbl TIaBHBIX MOATPYNI, «MeTalTbl TOOOYHBIX MOATPYIII).

XUMUS M )KU3HD.

Ponp xumuu B o0ecrieyeHuM yCTOMYMBOTO pa3BUTHA delioBedecTBa. [loHsTre
O HAy4yHbIX METOAAaX IO3HAHUSI W METOJOJIOTUM HAYYHOrO HCCIICIOBAHUS.
HayuHnble npuHIMIBI OpraHu3ad XUMUYECKOT0 TPOou3BoIcTBa. [IpombIliieHHbIE
CIOCOOBI MOJTYYCHHS BOKHEUIIIMX BEIIECTB (Ha MpuUMepe MPOU3BOJICTBA aMMHAKa,
CEepPHOW KHUCJIOTHI, MeTaHoJa). [IpoMbIlIUIEHHBIE CTIOCOOBI MOTYYEHUSI METAJIJIOB U
CIUIaBOB. XUMHUUYECKOE 3arpsi3HEHHE OKPYXKAOUIEH CPelbl U €ro IOCIEACTBHUS.
Ponb xumun B o0ecriedeHuu I3HEPreTHIecKoil 0e30MacHOCTH.

Xumuss W 3I0pOBbE UeloBeKa. JlekapcTBeHHble cpeacTBa. [IpaBuna
HCTIOJIb30BaHUA JIEKAPCTBEHHBIX MpenapaTtoB. Poiab XMMUM B pa3BUTUU MEUIIUHBI.



XWMHS THIA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE 100aBku. Ponh xumuu B
oOecrieueHny MUIIEBOI 0€30MacHOCTH.

Kocmernueckne u mapgromepusie cpenactBa. boitoBas xummus. [IpaBuna
0€30MacHOT0 MCMOJIb30BAaHUS MPENapaToB OBITOBOM XWMHUU B IOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENIBCTBE: BaKHEHIIIUE CTPOUTEIbHBbIE MaTepuasbl (I[EMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckre U MHUHEpaIbHbIE yI0OpEHUs.

CoBpeMeHHbIE KOHCTPYKLUHOHHBIE MaTepHalibl, KPACKH, CTEKIIO, KEpaMHKa.
Marepuainel 15 31ekTpoHukd. HanotexHonoruu.

Pacuérnrie 3amaun.

Pacuérel: mMacchl BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce€ WM OO0BbEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEUIECTB,
Macchl (00BEMA, KOIMYECTBA BEIECTBA) MPOAYKTOB pPEaKIUMU, €CIU OJHO W3
BEIIIECTB HMMEET NPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakumM, €ciiMd OJHO M3 BEIIECTB JaHO B BHJIE pacTBOpa C OIPEAEIIEHHON
MacCOBOM [JI0JIE pPACTBOPEHHOIO BEIIECTBA, MAacCOBOM JIOJIM W MOJIIPHOU
KOHLIGHTpalluu BEILECTBA B pPAacTBOPE, JOJIM BbIXOJA MPOJIYKTa pPEakUuhd OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzamuss  MeXNpeaIMETHBIX  CBsi3ed TNpPU  HM3YyYCHHH  OOIIeH U
HEOpraHndeckor xuMuu B 11 Kilacce ocyliecTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUHN, TaK U MOHITUH, TPUHATHIX B OTACIBHBIX
MpeAMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE MOHATHUS: SBJICHNUE, HAYYHBIN (DAKT, TUTIOTE3a,
TEOpusl, 3aKOH, aHaJIU3, CUHTE3, Kiaccu(ukaiys, nepuoIudyHOCTh, HAOI0ICHUE,
U3MEPEHNE, IKCIIEPUMEHT, MOJEIIb, MOJEIMPOBAHNE.

®uzuka: MaTepusi, MHKPOMHp, MAaKpOMHUp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIa, SHEPIe€TUUECKUI YPOBEHbD,
BEIIECTBO, TeJI0, OO0BEM, arperaTHoe COCTOSIHME BEIIEeCTBA, HACAIbHBIA ras,
¢du3nUecKre BEIMYNUHbI, €TUHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHu3M, 3KOcHUcTeMa, Onocdepa, MeTaboanu3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCTTKU, KUPBI, YTJIEBOJIbI, HYKJIEMHOBBIC KUCIOTHI, EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U ITOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMble, TOILIIUBO,
peCypcHl.

TexHoorus: XUMHUYECKasi TPOMBILIJIEHHOCTb, METAJUIYPIUs, CTPOUTENbHBIE
MaTepualibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBIIIJIEHHOCTb,
(apmalieBTUYECKasi TPOMBIIIIIEHHOCTh, MPOU3BOJICTBO KOCMETUYECKUX



mnpernaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPpUAJIOB, OJCKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNM A

JIMYHOCTHBIE PE3YJbTATDBI

B cootBeTcTBUM € CHUCTEMHO-ACSTENLHOCTHBIM TOJXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpenMera «XHMHs» Ha YpPOBHE CpEIHETrO
oOmiero oOpa3oBaHHs BBIICTCHBI CIEAYIOUIME COCTABIIONIME: OCO3HAHHE
OOy4arolMMUCS POCCUHCKON Tpa)KTaHCKOM HIEHTHUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOINPEEIICHUIO; HAIMYME MOTHUBALIUU K
O0Oy4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCSA
OPUHATHIMH B OOIECTBE TpaBHJIaMH W HOPMaMd T[OBEACHUS, HAIUYHE
IPaBOCO3HAHMS, SKOJIOTUYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTaBUTh LIEIN U CTPOUTH
KU3HEHHbBIC TUIAHBI.

JIMUHOCTHBIE pe3yNbTaThl OCBOGHMS IpeaAMeTa «XHUMHS» OTPaKkaroT
c(OPMUPOBAHHOCTh ONBITa IO3HABATEIILHON M MPAaKTUYECKOW JAESITENbHOCTU
oOy4Jaronuxcs B NpoLecce peam3aui 00pa3oBaTEIbHON 1E€ATEIbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPaKaroT
c(OPMUPOBAHHOCTh ONBITa IIO3HABATEIILHONM M MPaKTUYECKOW JAESITENbHOCTU
oOyyaromuxcsi B MpoIecce peanu3aluu oO0pa3oBaTeIbHON AESITENBHOCTH, B TOM
YHCIie B YaCTH:

1) rpa;kaaHCcKOro BOCIIUTAHUSI:

OCO3HaHUs 00YYarOIIUMHUCA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KE€HHUS K 3aKOHY U MPABOIOPSIKY;

MPECTaBICHUST O COIMAIBHBIX HOPMax M TPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENBHBIX 3a7[a4, BHITOJHECHHUH
XUMHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY H
apTyMEHTHI IPYTUX MPU aHAINU3€ PA3IUYHbBIX BUIOB YI€OHOU IESTEIHHOCTH,

2) NaTPUOTHYECKOTO BOCTIMTAHNS

[ICHHOCTHOTO OTHOIIEHUS K WCTOPUYCCKOMY U HAyYHOMY HACIEIUIO
OT€YECTBECHHON XHMMUH,

YBaXEHHUsI K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO
NPWIOKEHUS XUMHH, OCO3HAHHUS TOro, YTO JaHHBbIE HAyKH €CTh pe3yjbTar
JUIATENAbHBIX ~ HAOMIOEHUHM, KPOMOTIMBBIX  SKCHEPUMEHTAIBHBIX  IOHMCKOB,
IIOCTOSTHHOTO TpyJa YYEHBIX U IIPAKTHUKOB;



MHTEpeca M TO3HABATEIbHBIX MOTHMBOB B TOJYyYEHUU M MOCIEIYIOIIEM
aHanu3e UHPOpPMALUU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHNS

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIE ¢ XUMUUYECKUMHU SIBJICHUSIMU,
Y TMIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEAEHUE M IMOCTYIKH CBOMX TOBApHILEH C
MO3UINI HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHHUS TOCIEACTBUN
MOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPHI 3/10POBbSI:

NOHMMaHUsl LEHHOCTEH 370poBOro U 0Oe3omacHoro obpas3a JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIECHHS K COOCTBEHHOMY (PU3HUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBuil 0O€30MacHOro OOpallleHHus C BEHIECTBAMU B OBITY,
MIOBCEIHEBHOM JKU3HHU, B TPYAOBOH J€ATEIHHOCTH;

MOHMMAHUA [EHHOCTH TPAaBWJI WHAMBHIYAJIbHOTO M  KOJUIGKTHBHOTO
0€301acHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIUX 30POBBIO U )KU3HU JIOJEH;

OCO3HaHUsl MOCIEACTBUA W HEMPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOJIeHUs
AJIKOT0J1s5, HAPKOTUKOB, KYpEHHUS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
NEeSATENbHOCTH, OOILNECTBEHHO TMOJE3HOM, TBOPYECKOW W  JpPYrux BUAAX
JesITeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B PEIICHUWH MPaKTUUYECKUX 33134y
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO Mpodeccuidl pa3anvyHoro poja, B TOM
YrClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBaOXECHUSI K TPYIy, JIIOAAM Tpyla U pe3yibTaTaM TPYJIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYATBHON TPAEKTOPHUH
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, HUHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

HKOJIOTMYECKU 11€71€cO00pa3HOro OTHOILIECHUS K MPUPOAE KaK UCTOUYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUsl TJI00aJBFHOTO XapakKTepa dKOJOTUYECKHUX MPOOJIeM, BAUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHON U COLIUATILHOM Cpeibl;



OCO3HAHUSI HEOOXOJWMOCTH WCTOJIB30BAHMS JOCTIDKCHHM XUMUU IS
pELIEHUs BOIIPOCOB PAallMOHAIIBHOTO IPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCAIIMX BPEI  OKPYKAOILIEH
MPUPOTHON Cpeie, YMEHHUS MPOTHO3UPOBATh HEOJIATOMPUSTHBIE JKOJOTHYECKUC
NOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJMYUsl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEILHOM, KOMMYHUKATHBHOW W COLHAIBHOMU
MPaKTUKE, CIOCOOHOCTH W YMEHHUS aKTHUBHO TMPOTHBOCTOATH HICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUSL, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHSA
HayKH ¥ OOILIIECTBEHHON MPaKTUKU;

MOHMMAaHUsl CcHeuu(PUKM XUMHUM KaKk HAayKd, OCO3HaHUs €€ poJikd B
(GbOopMHUpPOBAHUK PALNMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IE€JIO0CTHOTO
IpecTaBlieHus 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE MPUPOJbI M YeJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHH JJIS  COBPEMEHHOMU
UMBWIN3aLUA: B €€ TyMaHUCTHYECKONW HANpaBICHHOCTH KM BAXKHOW pOJU B
CO3/JaHUM HOBOW 0a3bl MaTepUAIBLHON KYyJbTYpPbl, B PEIIEHUH TJI00ATBHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUSI 4YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,
MUILIEBOM M IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00€CTICUCHUN
YCIIOBUN YCTEIIHOTO TPYJla U IKOJIOTHYECKH KOMMDOPTHOM KU3HHU KAXKIOTO YICHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: ITIOHMMAaHHS CYIIHOCTH METOAO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJy4yaeMble 3HAHUS JIJIsl aHaliM3a U OOBICHEHUS SIBJICHUI OKPY>KaIOIIEro MUpa u
MPOUCXOJAIIMX B HEM U3MEHEHUM, YMEHHUSI JieiaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOIUXCSA JAHHBIX C IEJbI0 TOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIIOJIb30BAaTh XUMUYECKUE 3HAHUS IS
penieHus mpo0JIeM B pealibHbIX )KU3HEHHBIX CUTYAIUsIX;

WHTEpECca K MO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHMIO, K AaKTHBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHUW 1O XUMUU B
COOTBETCTBHUHM C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTSIM TpyJAa B pa3iudHbIX chepax npodeccuoHanbHON
JNEATENBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS POTrpaMMBbl IO XMMHHU Ha YPOBHE
cpeaHero o0Iiero oopa3oBaHus BKIIOYAIOT:

3HaUYUMble  JUIsE  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyUYaIOIIMXCA
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIE MOHATHS, OTPa’KaIOIINE
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHenupuKy METOAOB MO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, JHEPIus, SBICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOIIOIeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yHHUBEpCaJbHbIE yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

PEryJISITUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (yHKUIHOHATBHOU
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00YyYarOInXCs;
CIIOCOOHOCTB oOyuaromuxcst UCIIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M YHUBEpPCAJIbHBIC yueOHBIE
JNEUCTBHUS B MO3HABATEIBHOW U COIMAIIBHON ITPAKTHKE.

MeranpeagMeTHbIe pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU UM  PETYJISTUBHBIMHU
JIICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE AeiiCTBUS

1) 6a3oBbIe JJOrHYECKHE JeCTBHS:

CaMOCTOSITeIbHO  (pOopMynMpoBaTp W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JIEATEIBbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JIOCTUKEHUSA, COOTHOCUTH PE3YJITATHI ICATEIILHOCTH C ITOCTABJIICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MNPU OCBOCHUU 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJIATh XAPAKTEPHBIC MPHU3HAKHU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIh30BaTh COOTBETCTBYIOIINE TTOHATHUS JIs1 OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUIM;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU A KJIacCU(UKAIMKU BEIIECTB U
XAMUYECKUX PEAKIUM;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4a€MbIMHU
SIBJICHUSIMU;

CTPOUThH JIOTMYECKUE PACCYyXJCHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, IIO
AQHAJIOTMH), BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSATh B MPOLECCE MO3HAHUSA HCIIOJIb3YEMbIE B XMMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJCIH, MPEOOPA30BBIBATH MOJIEIbHBIE TTPEACTABICHUS] — XUMUYECKHM
3HAK (CMMBOJI) dJIEMEHTa, XUMU4ecKast (opMya, YpaBHEHUE XUMUYECKON



peakuuu — MpU pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUYECKUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJIEIIbHBIE NPECTABICHUS 1JI BBISBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIHI.

2) 0a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIAZIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEHIECTB MU XMMHUYECKHX
peaKkuuu;

(opMyIMpPOBATH LEIH U 3a/1a4l UCCIEA0BAaHUS, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS TUNOTE3BI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CY>KJICHUMH;

BJa/IeTh HAaBBIKAMHM CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS M  IPOBEICHMS
YYEHUUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOMI0O/IaTh 32 XOJ0M
MpOIIECCa, CAMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIBTATOB MCCIIEOBAHUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O POETIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIeA0BaTENbCKOM M MPOEKTHOMN
NESATENbHOCTH, TMPOSBIATh CIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METO/JOB pEIICHUs TMPaKTUYECKUX 3a/ad, NPUMEHEHHIO Pa3TMYHBIX
METOJIOB ITO3HAHHS.

3) padora ¢ uHpopMaLHeii:

OPUEHTHPOBATbCS B PA3IMYHBIX HCTOYHHKAX HMHPopManuu (Hay4dHO-
MOMyJisipHasi JIUTepaTypa XHUMHUYECKOIO COJEpXKaHUs, CIpPaBOYHbIE MOCOOMS,
pecypcbl HTEpHETa), aHAIM3UpOBaTh MHMOPMALIMIO PA3NMYHBIX BUAOB U (HOpM
MPE/ICTABICHHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTH;

(opMyIUpOBaTh 3alPOChl U MPUMEHATH Pa3JIMYHbIE METOAbl MPU TOUCKE U
otoope wuHMOpPMAIIUK, HEOOXOMUMOW IS BBIMOJHCHHS Y4eOHBIX 3ajad
OIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HKCIMOJIb30BaHUsA WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  MpECTaBICHHUS
uHdopmaruu (cxembl, rpadyKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIH S3bIK B KadecTBE CpeacTBa npu paboTe ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXKIpeAMeTHble (pu3nyeckue u
MaTEeMaTUYECKHE) 3HaKU M CUMBOJIBI, (POpMYJIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMmyHnkaTHBHbIE yHHBepCcabHbIE yUeOHbIe 1eiicTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIaeMOU TEMBI B X0/1€ AUAIOTa U/UIH
JUCKYCCHUHU, BHICKA3bIBaTh UJIeH, (POPMYITUPOBATH CBOM MPETIOKEHUS
OTHOCHUTENBHO BBIIIOJIHEHUS ITPEIIOKEHHON 3aa4H;

BBICTYNATh C TPE3EHTAIlMel pe3yJbTaTOB TMO3HABATEIBLHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHUKAMH NP BHITIOJTHEHUN
XUMHUYCCKOTO KCIEPUMEHTA, MPAKTHUYSCKOW PaOOThI 1O MCCICAOBAHUIO CBONCTB
U3y4aeMbIX BEIICCTB, peaanu3allid y4eOHOTO MPOeKTa, U (OPMYIHPOBATH BHIBOJIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHHUH ITyTEM COTIACOBAaHMS IO3WUIUNA B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSMH.

PeryisiTuBHbIC YHUBEpPCAJIbHbIE y4eOHbIE 1eCTBHS:

CaMOCTOSTENIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO I0O3HABATEIHHYIO
NeSTEeIBHOCTh, Ompenessis e€ Ieau M 3aJauyd, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpeAjaraéMblii adropuTM ACHCTBUN Npu
BBIIIOJTHEHUM Y4YE€OHBIX U HCCIEAOBATENbCKUX 3aJlad, BbIOUpaTh Haubosee
3¢ PeKTUBHBIN C€MOCOO WX peleHus C Y4ETOM TMOJY4YEHHUSI HOBBIX 3HAHHM O
BEIIECTBAX U XUMHUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb JIESITEIbHOCTH Ha OCHOBE caMoaHajiu3a U
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MIPOTPAMMBI TI0 XUMHUH Ha YriyOJEHHOM
YpPOBHE Ha YpOBHE CpeAaHEro oOImiero odpa3oBaHHsS BKIIOYAIOT CHENU(PUICCKHE
JUIsl yueOHOro npeaMeta « XUMUsD HaydHbIE 3HaHUS, YMEHUS U CLIOCOOBI ACHCTBUIMA
M0 OCBOCHMIO, MHTEPIIPETALMM U MPE0Opa30BAHUIO 3HAHUM, BUIBI JEATCIHBHOCTH
M0 TIOJIYYCHHIO HOBOTO 3HAHUS W MPUMEHEHHWIO 3HAHWW B PA3IMYHBIX yUEOHBIX
CUTYyalUsX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYAIlUsAX, CBSI3aHHBIX ¢ XUMuen. B
nporpaMMe IO XUMUM TPEAMETHBIE pPe3yJbTaThl MPEACTABICHBI MO TOJaM
U3YUYCHHUS.

10 KJIACC

[IpeameTHble pe3yibTaThl OCBOEHUs Kypca «OpraHuyeckas XUMHSD)
OTpaXaroT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O MECTE M 3HAYEHUU OPraHMYeCKOU
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ poyii B 00ECIEYeHHHU YCTOWYUBOTO
pPa3BUTHS YEJIOBEUYECTBA B PEUICHUH MPOOJIEM HKOJIOTMUYECKOM, SHEPreTUIeCKONn U



MUIIEBONH O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3AaHUU HOBBIX MaTepUasoB,
HOBBIX HUCTOYHHUKOB SHEPIUH, B o0ecrieueHuun paloHaIbHOTO
IPUPOJIONOIb30BaHU, B (POPMUPOBAHUM MHUPOBO33PEHUS W OOLIEH KYJIbTYpHI
YeJloBEKa, a TAaKXKe DSKOJIOITMYECKM OOOCHOBAaHHOIO OTHOUIEHHSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HaHW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINEe NOHATHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAS
oboiodka aroma, S-, P-, O-aTOMHBIE OpOWMTAM, OCHOBHOE M BO30YKAEHHOE
COCTOSIHMSI aTOMa, THOpUAM3alUsl aTOMHBIX OpOWTaneil, HMOH, MOJIEKyJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, YTIIEPOJIHBII CKENET, PYHKIMOHAIbHAS
rpynmna, pajaudkal, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), H30MEpHUSl CTPYKTYpHass M IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTMYECKHI PsA, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJ- M a30TCOJEpKAIINE OPraHMYECKUE COEIUHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS; TEOPHH, 3aKOHBI
(nepuonnueckuii 3akoH JI. M. MenzaeneeBa, Teopusi CTPOEHMsSI OPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHECHHUS
U TPEBpPALICHUS HSHEPrud MpH XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XMMHUU, MHUPOBO33PEHUYECKHE 3HAHMUS, JIEKALIUE B OCHOBE
MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SBJICHUI; TPEICTABICHUS
O MEXaHHW3MaX XUMHUYECKHX peaKlHid, TepMOJMHAMUYECKUX H KHUHETUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHMsl, O B3AMMHOM BJIMSHUW aTOMOB U IPYIIT aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MepHbIN 3 dekTsl, opuentanTsl [ u Il pona);
(haKTOJIOTMYECKHE CBEACHHS O CBOMICTBaX, COCTaBe, MOJYYEHUH M OE30MaCHOM
WCIIOJIb30BaHUU BAKHEHMIIMX OPraHWYeCKUX BEIIECTB B OBITY U MPAKTHUYECKOU
JESTeIbHOCTH  YeJOBeKa, OOIIMX  HAy4YHBIX MNPHUHLIMIAX  XUMHUYECKOTO
IPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepadboTKu HePTH);

c(OPMUPOBAHHOCTh YMEHUH: BBISABISTH XapaKTepHbIE NMPU3HAKHU TOHSATH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIIME MOHATHS MpPHU
ONMCAaHUM COCTaBa, CTPOCHMS U CBOMCTB OPraHMYECKUX COCANHEHU;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY ISl COCTaBJICHUS MOJEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUUYECKUX
BELIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUAd  MOCPEACTBOM  COCTaBIICHHUS
AIIEKTPOHHOTO OallaHca 3TUX peakluid, peakuuid HMOHHOTO OOMeHa MyTEéM
COCTAaBJICHUS MX MOJHBIX U COKPALIEHHBIX HOHHBIX YpaBHEHMUI];



HU3roTaBJIMBATh MOJICIIN MOJICKYJI OPraHHMYCCKNUX BCHICCTB AJIA WILIHOCTpPALMU
HNX XUMHWYCCKOT'O U IIPOCTPAHCTBCHHOT'O CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMCHHI: YCTaHABIMBATh MPHHAIICKHOCTh WU3YUCHHBIX

OpraHUYEeCKUX BELIECTB II0 MX COCTaBy M CTPOCHHIO K OIpPEACIEHHOMY

Knaccy/rpynne COGHHHCHHﬁ, JaBaTb WM Ha3BaHUA IIO CHUCTEMAaTUYECCKOM



CHUCTEMAaTHU3ALINIO, BBISABICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIUA;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU M TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee OCO3HAHHOI'O TIOHMMAHMS CYIIHOCTH MATEPHAIBHOTO €IUHCTBA MHDA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPraHUYECKOH XHUMHH JIsi OOBSICHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO TPUPOLY;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOBOJAUTH PACUYETBl IO XHUMHYECKUM
dbopMynamM ¥ ypaBHEHHSIM XHUMHYECKUX PEAKIMi C MCIOJb30BaHUEM (HHU3UIECCKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMHUYECKOU
(dbopMynbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMUYECKHUX 3JIEMEHTOB,
MPOAYKTaM CrOpaHusi, IJIOTHOCTH Ta3000pa3HBIX BEILIECTB,;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TMO3ULMKA  DKOJOTHYEeCKOM  O€30IacCHOCTH  MOCJIEACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHOM JICSTENBHOCTA UEJIOBEKa, CBS3aHHOM ¢  mepepaboTKon
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS JJISI IPUHATHUS TPAMOTHBIX PEIICHUN
po0JieM B CUTYyalUsX, CBI3AHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUN: CAMOCTOSITEJILHO IUIAHUPOBATh U MPOBOIUTH
XUMUYECKUN DHKCIEPUMEHT (TMOJYyYEHUE M H3YUYEHUE CBOMCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJAOPOJOB pA3IMYHBIX KJIACCOB H
KHCJIOPOJICOJIEPKAIIMX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/la4 MO0 PACMO3HABAHUIO OPraHUYECKHX BEIIECTB) C COOJIOJICHHEM TMPaBUI
0e3omacHOro OOpallleHusi C BEIIECTBAMM UM JTA0OOPATOPHBIM O00OpPYAOBAHHEM,
dbopMynupoBaTh 1€b HWCCICAOBAHHS, TMPEACTABISITH B Pa3IU4HON  (popme
pe3yabTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJI0/IaTh MpaBWJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOTO TOBEACHHS B OBITY U
TPYIOBOW JEATEIbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarollen
MIPUPOJHOU CPEIIbl U TOCTHXKEHUS €€ YCTOMYNBOTO PA3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JCHCTBHSI HAa KUBBIE OPraHU3MBI
OIPEICIEHHBIX OPraHMYECKNUX BEIIECTB, MOHUMAas cMbIC) noka3zaTtens [1/IK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHUS OPTraHWYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHMM: OCYIIECTBIATH IlIE€JICHANPABICHHBIN TOUCK
XUMUYECKON MH(GOPMAITUHN B PA3TMYHBIX UCTOYHHUKAX (HaydHasl U y4eOHO-HayqIHAs
JTuTEpaTypa, CPeACcTBa MaccoBOM mHpopManuu, THTEpHET U pyrue), KpUTUIECKH
aHaJIM3UPOBaTh XMMHUUYECKYI0 MH(GOpMAILIUIO, TiepepadaThiBaTh €€ U MCIO0JIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOH 3a7ayeil.



11 KITACC

[IpeameTHble pe3yibTaThl OCBOEHUs Kypca «OOmas ¥ HeopraHu4eckas
XUMUS OTPaXKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MaTepHalbHOM E€IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX WM IO3HABAEMOCTH SIBJIICHHM IIPUPOJBI, O MECTE W 3HAYCHHUH
XUMUU B CHCTEME €CTECTBEHHBIX HayK M €€ poiu B 00ECIEYEHUH YCTOMYUBOIO
pPa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTMYECKOW, PHEPreTUYECKON U MUIIEBOU
0€30MacHOCTH, B Pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MaTepUajoB, HOBBIX
HMCTOYHHKOB 3HEPIHH, B OOECIEYEHUH PALMOHAIBHOTO MPUPOJONOIb30BAHMS, B
(GopMUPOBaHMM MHPOBO33PEHUS H OOIIEH KyJIbTYphl UEIOBEKa, a TaKkke
HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 370pPOBbI0 M IPHUPOJHON

cpene;
BJIQJICHHEC  CHUCTEMOM  XHMHYCCKUX  3HAHWW, KOTOpas  BKIJIIOYACT:
OCHOBOTIOJIAraloNIyue IOHATHS — XHMHYSCKHH 3JIEMEHT, aToM, SIApO aroMma,

H30TOIIbI, DJICKTPOHHAs 000JI04Ka aToMa, s-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30YXJIEHHOE COCTOSHMS aroMa, THOpUAM3alMs aTOMHBIX OpOWTalIel, WOH,
MOJIEKYJIa, BaJEHTHOCTb, DJJICKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCJICHHS,
XUMUYECKasi CBsI3b (KOBaJEHTHAs, HWOHHAs, METAJIMYEcKasi, BOJOPOAHAs),
KpUCTaJUIMUECKasi pemeTKka, XUMUYecKash peaklusi, pacTBOp, DJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJCKTPOJUTHYECKAsT AUCCOLMAIUSA, CTENEeHb JHUCCOIMAIINH,
BOJIOPOJHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAaHOBUTEIb, TEIUIOBOM J(]deKT
XUMUYECKOUN peakIuu, CKOPOCTh XUMHUYECKON peaKkini, XUMUUECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS BJIEKTPOJIUTHYECKON HUCCOLMAINU, MEPUOIUICCKUM
3akoH JI.11. MenaeneeBa, 3aKOH COXPaHEHUS MACChl BEUIECTB, 3aKOH COXPAHEHUS U
MpEBpAICHUS] SHEPTUM MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIWYECKUU S3BIK
XUMUH, MHUPOBO33PEHUECKHE 3HAHMs, JIeXKallMe B OCHOBE  MOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XHMHYECKUX  SBJICHUH;  COBPEMEHHBIC
MPEJCTABICHUS] O CTPOCHHM BELIECTBA HAa ATOMHOM, HWOHHO-MOJICKYJISIPHOM H
HaJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJICTABICHUS O MEXaHU3MaX XUMHUYECKUX
peakuuii, TEPMOAMHAMUYECKHX W KHHETHUYECKMX 3aKOHOMEPHOCTIX  HX
MPOTEKAaHMs, 0 XUMHUYECKOM DPaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAaX;
(aKTOJIOTMYECKUE CBEIICHHUS O CBOMCTBAxX, COCTaBe, MOJYYCHUHU U OE€30MaCHOM
WCIIOJIb30BAaHUN BAXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKOU
JESATETPHOCTH  YeJIOBeKa, OOIUX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
IPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEpPHbIE MPU3HAKU TMOHITHUH,
YCTaHaBJIMBATh UX B3aWMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATUS TPU
OTNMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPaIICHUN;



c(OPMUPOBAHHOCTh YMEHHUSI HCMOIb30BaTh XUMHUYECKYIO CHMBOJHKY IS
cocrtaBiieHUs: (OpMyJ BELIECTB W ypaBHEHUH XUMHUYECKMX peakUuil,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTIENBHBIX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI OTIPEACIIATH BAIEHTHOCTD M CTETIEHb OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHHMSX, BUJ XMUMHYECKOW CBSI3U (KOBaJEHTHAs,
MOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOM pPEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHJIa XUMHUYECKON CBSI3M M THUIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN H
JOHOPHO-aKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBA3H;

COPMUPOBAHHOCTh ~ YMEHHUH:  KJIaCCU(PUIMPOBATh: HEOpraHWYECKUe
BEIIECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIUU IO PA3JIMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(EKTy peakuuu, WU3MEHEHUIO
CTENEHEH OKHUCIEHUS BJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO Karajau3zaropa H
JIPYTHUE); CaMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH I KilacCUPUKaIUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MIEPUOJUUECKOI0 3aKoHa /.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaThb JIJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XWUMMUYECKHUX DJJIEMEHTOB II€PBOIO—YETBEPTOrO IIEPUOIOB
[Tepnoanueckon cucremsl .M. MeHneneeBa, UCIIOIb3ysl MOHATHUSA
(QHEPreTUYECKUE YPOBHH», «IHEPreTHUECKUE IMOAYPOBHHY», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YXAEHHOE SHEPreTHUYECKHE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX 3JEMEHTOB M MX
coequHeHMW 1o Tniepuogam u rpynmnam  I[lepumoamueckount cucremsr J[. .
MeHnpneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX DJICKTPOHHBIX 000JI0YECK;

chOpPMHUPOBAHHOCTh YMEHHMH: XapaKTepu3oBaTh (OMUCHIBATh)  OOIIUE
XUMUYECKME  CBOWCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  IMOJATBEPXKAATh
CyLIECTBOBAHUE T'€HETUYECKOU CBSA3M MEXKJIY HEOPraHMYECKHMM BEIECTBAMHU C
NIOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINN;

c(OPMUPOBAHHOCTh YMEHHUSA PACKPbIBATH CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMsI 3JIEKTPOHHOTO OanaHca
ATUX pEeaKUUd; peakuuii MOHHOTO OOMEHa MyTEM COCTABJIEHUS HX TOJHBIX H
COKpAIlEHHBIX  HOHHBIX  yPAaBHEHMM;  pEakuud  THUIOPOJIM33a;  PEAKLIHU
KOMIUIEKCO00pa30BaHus (Ha IpUMepe rMAPOKCOKOMITJIEKCOB LIMHKA U AJIFOMUHHS);



c(OPMUPOBAHHOCTh YMEHHUSA OOBSICHITH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKUX PEAKIUN C Y4ETOM HX DHEPIETHUYECKHUX XAPAKTEPUCTUK, XAPAKTEP
U3MEHEHHSI CKOPOCTM XHMHYECKOW pPEAKUMH B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpoB, a TaKXKe XapakTep CMEUIEHUSI XUMUYECKOT0 PAaBHOBECHSI 1101 BIUSIHUEM
BHEWIHUX Bo3aeicTBui (mpunuun Jle [larense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XHUMHUYECKHE PpEaKIUH,
JeXallhie B OCHOBE IMPOMBIIUIEHHOTO IOJYYEHUS CEpPHOM KHUCIOThI, aMMHAKa,
oOlMe HayyHble NPHUHIMIBI XUMUYECKUX IPOU3BOJCTB; I€JIECO00PA3HOCTD
NPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHMM O METOJAX HAYYHOIrO
MO3HAHUS SIBJICHUI NpHUpPOAbBI — HAONIOJECHHUE, W3MEPEHHE, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pEasIbHbI U MBICJICHHBII), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHUS IPUMEHATH 3TH 3HAHUSI IPU IKCIIEPUMEHTAIBHOM UCCIIEI0BAHUH BELIECTB
U Uil OOBSICHEHHS] XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPHUPOJE,
MPAKTUYECKOMN JAESATEIbHOCTH YEJIOBEKA U B TOBCEAHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHMSI BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MOHATUSMUA WM TPEJICTABICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIA
00J1e€ OCO3HAHHOTO MOHUMAaHUS MaTepUaJIbHOTO €AMHCTBA MUPA;

cOPMUPOBAHHOCTh YMEHHUS MPOBOJUTH pPACU€Thl: C HUCHOJIb30BAHUEM
NOHATHH «MaccoBasl JOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAsi KOHLICHTPALU»;
Macchl BELIECTBA WK 00bEMA ra3a Mo U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
MU 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKLMH BEUIECTB; TEIIOBOTO 3(dekrta
peaklMK; 3HA4YCHHUs] BOJOPOJHOrO MOKa3aTesisi PacTBOPOB KUCIOT W IIEJIOYEH C
W3BECTHOM CTEMEHBI0 JTUCCOIMAIMU; Macchl (00BhEMA, KOJMYECTBA BEIIECTBA)
OPOAYKTa PEAKLMH, €CIIM OJHO U3 HMCXOJIHBIX BEIECTB JAHO B BUJE pacTBopa ¢
OTpe/IeIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT mpUMECH); JOJM BBIXOJA MPOAYKTa pEeakUuuu; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  DKCIIEPUMEHT  (MPOBEACHUE  peakIuii  HOHHOTO  OOMEHa,
MOATBEPKAECHNE KAYECTBEHHOI'O COCTaBAa HEOPTAHMYECKUX BEILECTB, ONPEAECICHUE
Cpelbl PpPacTBOPOB BEUIECTB C TOMOULIbI0 HWHIMKATOPOB, M3YyYEHUE BIIUSHUS
paznuyHbBIX  (PaKTOpPOB HA CKOPOCTb XMMHYECKOM  peakuuu, peuieHue
JKCIIEpUMEHTAJbHBIX 3a7ad 1o TemMaM «Meramb»y U «Hemerams») c
co0JIoIeHHeM MpaBuil 0€30IaCHOr0 OOpaIleHHs C BEIECTBaMHU U J1a0OpaTOPHBIM
oOopynoBaHueM, (opMyaHpoBaTh 1LEdb HCCIENAOBAaHUS, TMPEACTABIATH B
paznuyHoOil opMe pe3yabTaThl HKCIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX
JTOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUI: COOJI0IaTh MPaBUIa TIOJIH30BAHUS XHMHUYECKOM
nocyiod W JabopaTOpHBIM O00OpyJOBaHHEM, OOpaIlleHUs C BEIIECTBAMHU B
COOTBETCTBUHM C MHCTPYKIIMSAMH IO BBIMOJHEHUIO JaOOPATOPHBIX XHUMHUYECKHX
OTIBITOB, JKOJOTHYECKH I1I€JIECO00pa3HOro TOBEJAEHUS B OBITY W TPYAOBOM
JNEATEIBHOCTH B LIEISAX COXPAHEHUSI CBOErO 3J0POBbS, OKPYKAOIIEH NPUPOIHOU
Cpeapl W JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHSA, OCO3HABATh OMNACHOCTh
TOKCUYECKOTO JICMCTBUSI HA JKUBBIC OpPraHW3MBbl ONMPEACIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHKUMas cMbICH nokazatrens I1JIK;

c(hOPMHUPOBAHHOCTh YMEHHH: OCYIIECTBISATh IICJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(GOPMAITIH B PA3TUIHBIX UCTOYHUKAX (Hay4dHas U y4eOHO-HAydHAS
JuTEpaTypa, CpeacTBa MaccoBOM MH(popMaunu, IHTEpHET U Ipyrue), KpUTHYECKH
aHaJIM3UPOBATh XMMUYECKYIO HH(GOPMAIIUIO, IepepadaThiBaTh €€ M MCIO0JIb30BATh
B COOTBETCTBHUH C ITOCTABJIICHHOM yueOHOH 3a7a4ueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undgposBbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTudyeckue OCHOBbI OPraHN4Y€eCKON XUMHU
[Ipenmer oprannveckoit xumuu. Teopus htt ://s_chool-
11 CTPOEHHS OPraHUYeCKuX coeuHeHui A. M. 8 collection.edu.ru/
byrneposa
Hroro no pazneny 8
Paznen 2. YrueBogopoasl
TIpenenbHbIE YIIEBOJOPOIBI — AIKAHBI, http://school-
2.1 LMKTIOAIKAHE] 5 collection.edu.ru/
29 HenpenenbHble yrieBoaopObl: aJIKEHBI, 14 1 http:// S_Ch00|'
' AIKaMCHBL, AKHHDI collection.edu.ru/
2.3 ApoMaThYecKue yrieBOA0pPOIbI (apeHb) 8 http://school-
collection.edu.ru/
24 [IpupoaHble HCTOUHUKH YTIEBOIOPOAOB U UX 4 http:// S_Ch00|'
- MepepaboTka collection.edu.ru/
2.5 ["aJI0reHITPOU3BOIHBIE YTIIEBOOPOIOB 4 1 http://school-
collection.edu.ru/
Hroro o pasueny 35
Pasznea 3. Kuciiopoacoaepxamme opranudeckue coelMHeH st
3.1 Criupter. Denou 11 1 http://school-
collection.edu.ru/
39 KapOoHWIbHBIEC COCTUHEHHUS: aTbICTUIbI 1 91 L htt ://S'ChOOI-
' keToHbl. Kap6oHoBbIe KncnoThl. CI0XKHBIE collection.edu.ru/
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a¢upsl. Kupbl

3.3 VYriaeBoabl 9 http://school-
collection.edu.ru/
Hroro o pazaeny 41
Pa3znea 4. A3oTcoaepxamye OpraHudecKue coeJMHeH st
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 12 http://school-
collection.edu.ru/
Htoro no pazneny 12
Pa3nes 5. BoicokoMoJIeKyJISIpHBIE COeIMHEHUS
51 BBICOKOMOJIEKYIISIPHBIC COSTUHEHUS 6 http://school-
collection.edu.ru/
Hroro mo pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoanvectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m P KourpoJsbnbie | IlpakTHyeckue (upp )
NMPOrpaMMblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBbI XMMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH htt ://S_ChOOI-
1.1 u [lepuonuueckas cucreMa XuMHUYECKUX 9 collection.edu.ru/
anemenToB J[. 1. MenpeneeBa
12 Crpoenue BemecTsa. MHOroobpasue 1 http://school-
' BEIIECTB collection.edu.ru/
1.3 XHUMHYECKHE PEAKIIUH 19 3 http://school-
collection.edu.ru/
Hroro no paszneny 39
Paznen 2. Heopranuueckasi Xumust
2.1 Hemerannsl 31 3 http://school-
collection.edu.ru/
2.2 Meraibt 23 2 http://school-
collection.edu.ru/
Hroro no pazneny 54
Pa3znen 3. Xumus u )Ku3Hb
MeTobl NO3HAHUS B XUMUH. XUMHUS U http://school-
31 SKI3HD 9 collection.edu.ru/
Hroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8
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