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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOR o0OpazoBarenbHON IPOrpaMMBbl CpeIlHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIMX OCHOBHBIE O00pa3oBaTeNIbHbIE MPOTPAMMBI, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAMUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme mno XMMHM Ha3HAauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil o
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMIO COJIEPKATEIIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOM arrectaud B (OpMe E€AHMHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAaET MHBAPHAHTHOE MPEAMETHOE COJIep)KaHue, 00sA3aTeNbHOe
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

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

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

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJioxkeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  ATalnoM  MOJYYEHHs]  XHUMHUYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe U  YIUIyOJieHHe TEOpeTHYeCKOl u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C TIEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k minaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUU y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCA YIUIyOsn€HHbIE Kypcbl — «Opranudeckas xumus» U «OOmas wu
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxxaHusa KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWUYECKHUX IPEJCTABICHUAX O CTPOEHUU aToMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (OPMUPOBAHMEM  MPEACTaBICHHN 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIIii.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHbIE IpeAMETHI. Tak, Hanpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHIl B XMMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XHWMMKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpPUMEPY, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH MpoLEeccOB (POTOCUHTE3, IbIXAHMS, TUILIEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJEHHOM YpOBHE M3y4YeHHUS NpeaMera Mpeanosiaraet
peanu3anuio Takux LeseH, Kak:

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

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa: (yHIaMEHTAIBHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUs XMUMHUYECKUX PpEeaKLuu, O



XMMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX MW W MpOOJeM COBPEMEHHOW XHMHHU, I OOBSICHEHHS U
POTHO3UPOBAHMSI SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JICATEILHOCTH 4YEJIOBEKA, CBSA3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEIIECTB;

e yIyOJIeHWE TPEACTaBICHHH O  HAYYHBIX  METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SBJICHHUM, HMEIOIIUX MECTO B
IpUpOJIe, B MPAKTUYECKOM IEATETHPHOCTH U MMOBCEAHEBHON YKU3HHU.

B mnnane peamuzanuu mepBOOYEPEIHBIX BOCIHUTATEIBHBIX M PAa3BUBAIOIIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMera «XuUMHUS» Ha  yrIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

e BOCHHUTaHME YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBJICHHUW TPHUPOJIBI,
YBOXEHHUS K TIPOLIECCY TBOPYECTBA B OOJACTH TEOPETUYECKUX H
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  yCBOGHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX M TBOPUYECKUX
criocoOHOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIIIEHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHME yMEHMI W HABBIKOB Pa3yMHOTO MPUPOAOIOIH30BAHNUSA,
pa3BHUTHE YKOJIOTHUYECKOHN KyIbTYphI, MPUOOPETEHNE OTMBITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIA M TOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudyeckux coeauHeHniit A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl H30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbyHkunoHagsHOM rpymnme. ['omonorus. 'omonoruueckue psinpl. CucTeMaTH4ecKas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

DKCIIepUMEHTAIbHBIE METOJbl H3YYEHHS] BEUIECTB W HX NPEBpAlCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoabl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XHWMHYECKHE CBOMICTBA QJKAaHOB: PEAKLUHMH 3aMELICHUs, W30MEpHU3alUH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aIKeHOB, Sp°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOMN CBA3M, MOJUMEpU3alMd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyUYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKybl Oen3ona. dusmyeckue CBOICTBA apeHOB. XHUMHYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha TMpUMEpE aJIKWIBHBIX paJUKaIoB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiit ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI# yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.



['eneTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTJIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJlofTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynny, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoaeincTBue NHUrajaoreHajJkaHOB C MArHUEM W IIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOAOPOJOB B OBITy, TEXHHKE U TPH CHUHTE3E
OpPraHUYECKUX BEIIECTB.

OKCIIEPUMEHTAJIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB YIJIEBOJAOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakluii YrieBoJOpPOJOB Pa3IMYHBIX KJIacCOB (OOecIBeYMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHJIEHA C
aMMHauHbIM pacTBOpoM okcuga cepeopa(l)), kadyecTBeHHOE OOHapyKeHUE
yriaepoja M BOJOPOJAa B OPraHUYECKUX BEUIECTBAX, IOJNyYECHHE JSTHIIEHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey, c
oOpa3laMM IUIAaCTMAacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0OB U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue oprana4yeckue CoeAUHEHMS.

[TpenensHble OnHOATOMHBIE CHUPTHL. CTpoeHHEe MoJeKysl (Ha IpuMmepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas Qopmyna, u3oMepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeeIbHBIX
OJIHOATOMHBIX CHHUPTOB. BonopoaHsle CBA3M MEXAY MOJEKYJIAMH CIIMPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMEIICHUs, JErUApaTaliy, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYyYEHHUsS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UMYECKUX U
XUMHUYECKUX CBOUCTB.

MHoroatoMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHHs], B3aUMOJIEUCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAas pEaKUus Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIHMN HYKICO(PUILHOTO 3aMellleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. (CrnocoObl MOJMyYeHHS U TNPUMEHEHHUE
MHOT'O2TOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIMSHUE TUIAPOKCOTPYIIIBI H
oenzonbpHOrO siapa. dusmueckue cBoicTBa (PeHona. OCoOEHHOCTH XHMHUYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcHuuHOCTh (¢eHona.
Crioco0b!I ostyueHus: U npuMeHeHue genona. PeHonpopManbaeruaHas CMOIA.

KapOoHuibHbIE COEMHEHNS] — aIbAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['oMoorndYecKkue psjibl albJETUI0B U KETOHOB, 0OIIas



dbopmyna, mzomepuss U HOMEHKIaTypa. DuU3MUecKHe CBOWCTBA albICTHUIOB U
KETOHOB.  XUMHUYECKHME CBOICTBA  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHCICHHE albJAeTruI0B, KAYECTBEHHbIE PEAKIIMHA HA aJIbJICTUbI.
Crioco0b!I oJTyyeHusl ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3HUecKUe CBOMCTBA
OJTHOOCHOBHBIX MpPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTBA,
peakuuss dTepUPUKANM, PEAKUUU C YYACTUEM YIJIEBOJOPOIAHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTBL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCUKapOOHOBBIX KUCHOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, pu3andyeckiue 1 XUMUYECKUE CBOMCTBA XKUPOB: THIPOJIN3 B
KHUCJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JAeiCTBUE.

OOwas xapakrepucThka yriaeBooB. Kinaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
IpymI, CIOUPTOBOE M MOJOYHOKHUCIOE OpokeHue. [IpumeHeHHE TIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Mma. J(ucaxapuabl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBarole 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapusioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuasl: kpaxmad,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJNO3bI: TUIPOJIU3, MOdyyeHue 3(pUpoB 1eitoia03bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
PacTBOPUMOCTb PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIIMPTA B aJIbJETUJ HA PACKAJIEHHONM MEIHOW IPOBOJIOKE,
OKHCJIEHUE ASTHJIOBOTO CHHMpPTa JUXPOMATOM Kajusl (BO3MOYKHO HCHOJIb30BaHUE
BUJICOMAaTEPHUANIOB), KAue€CTBEHHBbIE pEaKUUU Ha albJerujipl (C THAPOKCHIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peaknums rawmepuna  C



ruapokcuiom Meau(ll), xumuyeckue cBOIICTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1o TeMaMm «CHnupTel U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoaep:kalme OpraHnvecKne CoeTuHEHU .

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anidaTtriyeckue W apoMaTUYECKWE; TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoennie Moliekys, oOmas (Gopmyia, U30Mepusi, HOMEHKIATypa U (pU3MUECKHUE
cBoicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKWJIMPOBAHUE, B3aUMOJECHCTBUE NMEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKniIaMMOHHS.

AHWUIIMH — TIpeACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TPpyII aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XMMHUYECKUX CBOWCTB aHwiInMHA. KadecTBeHHBbIE peakiuu Ha aHWIMH. CrocoObl
NOJIy4YeHUs] M NpUMEHEeHHe anvdarnueckux aMuHOB. llonydeHue aHuWIMHA U3
HUTPOOEH301a.

Amunokuciotel. HoMenknatypa u nzomepus. OTAenbHBIE IPEACTABUTENH O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @DU3Wyeckue CBOMCTBA  AMUHOKHUCIIOT.
XUMUYECKUE CBOMCTBA aMUHOKUCIOT Kak aM(OTEpHbIX  OpraHUYECKHX
COCJIMHEHUW, peaKlMs MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBa OEJIKOB: THAPOJIN3, JACHATypalus,
KauyeCTBEHHbBIE PEAKIIMH HA OCIKU.

DKCIEpUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHe O€JIKOB B BOJE, JI€HATypalus OEJKOB MPU HArpeBaHWM, LIBETHBIC
peakuuu Ha O€JKH, pEeUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«AsoTcolep)kalue ~ OpraHudeckne — coeauHeHus» U «Pacmo3HaBaHue
OpPraHUYECKUX COCAUHEHUIN.

BbicokoMouieKy/IsIpHbIE COeTMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJTUMEPU3aLUN, CPEAHIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALs U MOJTUKOHEH AL

[Tonmumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TMOJUMETHIMETaKpUIAT, TMOJUKAPOOHATHI,
noJidTUICHTepeTanar). Y Trin3aius 1 nepepadoTka miacTuKa.

DnacTomepsl: HaTypabHBIN Kay4yK, CUHTETHYECKHE Kay4dyyKd
(OyTamueHOBBIN, XJIOPOMPEHOBLIN, U30NPEHOBBIN) U CUIIUKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).



[Tonumepsl CHELUATBHOTO Ha3HAYCHHUS (tepron, KeBJIap,
AIIEKTPOIPOBOIALIME OJMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX NPEBPALLCHUM:
O3HAKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JKCIIEPUMEHTAJIbHBIX 3adad mo Teme «Pacno3HaBanue
IJIaCTMAcC ¥ BOJIOKOH.

Pacuérnslie 3anaun.

Haxoxaenue MoJekyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEAUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
pEaklMM W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIIECTBA HAa OCHOBE €0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIYYECHUS], ONPENEICHUE JOJIM BBIXOJAa NPOJAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXIpeIMETHBIX CBA3EH MPHU U3YUYECHUH OPTaHMYECKON XWMHH B
10 kyacce OCYUIECTBIIIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETAX
€CTECTBEHHO-HAYYHOT'0 IIKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJEHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIEJIUPOBAHME.

dusznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKU ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHUE BEJIMYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCThb, SHEprus,
Macca.

buomorus: kierka, opraHu3M, 3KOcHUCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, nbIXaHWe, OENKHU, YIJEBOIbI, >KUPbI, HYKJIECHHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hble HCKOMAaeMble, TOTIUBO.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO INHUTAaHMS,
MOIOLIUE CPENICTBA, MaTEPUAIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHHCKON TPAKIAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIHLHOCTH
0Oy4JaronIuxcs B MPOIECCe pean3aii 00pa3zoBaTeIbHOM NEITeTbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJIbHBIX 3aJ1ay, BHITIOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IMOJYYEHHH U IMOCIEAYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;



3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUs
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY M3Y4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYNY, JIOASIM TpyAa U pe3ybTaTaM TPYIAOBOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHUS;

aKTUBHOTO HEMPUATUS  JIEUCTBHUM, NPUHOCAIIUMX Bpel OKpYKaoIIeH
NPUPOAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJIEACTBUS MPENPUHUMAEMbIX ACHCTBUNM U MPEIOTBPAILAT UX;



HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKe, CIOCOOHOCTH M YMEHHUS AaKTHUBHO MPOTUBOCTOSATH UACOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKPYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBUJIM3AIUM: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KYJIbTYpbl, B pEUICHUM TJI00ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€301acCHOCTH, B Pa3BUTUU MEJUIIUHBI, 00ECIeYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSCHEHUS SBJICHHUIN OKPYXKAIOIIETo MUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax mpodeccrHoHambHOM
JIEeSITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3yJibTaThl OCBOCHUS MPOTPaMMBI IO XUMHH Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe U1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyYarONIUXCs
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSITHS, OTPAKAIOIIHNE



IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHeNUu(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpoIIeCC, CUCTeMa, HaYyYHBIA (paKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHsl, UCCe0BaHNe, HaOJI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);
YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TO03HABATEIbHBIC, KOMMYHHKATHBHEIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COI[UAIBHON KOMITETEHIIUU 00y4aIOnuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4CeOHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

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

OMpEeNeNATh LeNU JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHS JUISI OOBSCHEHHS OTISIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXXJICHHUS (MHAYKTUBHbBIC, JEIYKTHUBHBIC, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMUU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TPU PEIICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYyYHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
peaxkuuu;



(dbopMynIupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHMUS U OCHOBBI ISl (POPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJA/J€Th HAaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
IpoIecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (OopMyIUpOBATH
0000IIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETIaHHON paldoTe;

OpuoOpeTaTh OINBIT YYEHWYECKOM HCCIIENOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAHUA, CIIPABOYHBIE MOCOOMS,
pecypcbl IHTEpHETa), aHaIM3upOBaTh WH(DOPMALMIO Pa3IMYHBIX BUAOB U (POopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orObope wuHpoOpMalMK, HEOOXOAUMOW HJisi BBINOJHEHUS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBlICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKOM MH(popManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHUSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMOM TeMbI B X0O/I€ TUAJIOTA W/WIIH
JMCKYCCHUH, BBICKA3bIBaTh HIeH, (DOPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCUTEJIBHO BBIINOJHEHMS IIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C NPE3CHTALMEN PE3yJIbTATOB MO3HABATEIBHOM JESTEIBbHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIITOJIHECHUU



XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPOeKTa, U (POPMYIHPOBATH BHIBOIBI
10 Pe3yJIbTaTaM NPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COINIACOBAHUSA MO3ULMUN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂZ

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITH CBOK TO3HABATEIIBHYIO
JEATENBbHOCTb, ONpeAensad €€ LeIH W 3aJayd, KOHTPOJHMPOBAaTh M IO MEpPE
HEOOXOIMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJIrOpUTM JEUCTBUI MpHU
BBITIOJTHEHUU Y4YE€OHBIX UM HCCIENOBATEIbCKUX 3aJ]a4y, BbIOMpaTh HauboJsee
3 PeKTUBHBIN CMOCO0 HMX peIICHHS ¢ Y4ETOM TOJIyYCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYIIECTBIIITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIN3a WU
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yIbTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTi1yOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUS BKIIOYAIOT CHEUPUYECKUE
JUTsl ya4eOHOTro mpeaMeTa « XUMUs» HaydHbIe 3HAHUSI, YMEHHS U CIIOCOOBI IEHCTBUN
M0 OCBOCHUIO, MHTEPIPETALMA U TPEOOPa30BaAHUIO 3HAHUM, BUIBI JACATEILHOCTH
MO TOJYYEHUI0 HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMsX, CBA3aHHBIX C XUMHUEN. B
[porpaMMe II0 XHMHUH NPEIAMETHBIE PEe3yJbTAaThl MPEACTABICHBI 110 TOJaM
V3y4CHUS.

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHudeckas XUMUS»
OTpaXXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUSCTBA B PEHICHUM MPOOJIEM SKOJOTHYCCKOMN, SHEPTETHUYCCKON U
MUIIEBOM 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, CO3/JaHUMH HOBBIX MaTepHalioOB,
HOBBIX HCTOYHUKOB SHEpIuH, B oOecrieueHun palMOHATILHOTO
MPUPOJIOTIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PECHHUS U OOIIECH KyJIbTYpbI
YEeJIOBEKa, a TaKXkKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
310POBBIO M TPUPOIHOM CPETIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAaHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIaratoIrue MOHATUS — XUMHUECKHUI 3JIEMEHT, aTOM, SAPO U SJIEKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC



COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, HWOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYThIE, COKpAILLEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPBI, TOMOJOTMYECKHA psJl, TOMOJOTH, YTIEBOIAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COEIUHEHUsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPHM, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHUS OpPraHMUYECKUX
BeniecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH COXPAaHEHUS
U TpEBpalIEHUS BHEPrUM TMPU XUMHUYECKHUX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBIICHU; MPEICTABICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMsl, O B3aUMHOM BIIMSIHUM aTOMOB U IPYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHUE CBEJCHMS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U 0O€30MaCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
NESATEIbHOCTH ~ YeJIOBeKa, OOMMX  HAay4YHbIX  NPHUHLMIAX  XUMHYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepabOTKU HEPTH);
c(OpMHPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEPHbIC MPU3HAKU TOHITHM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHATHUS MPHU
ONMCAHUM COCTaBAa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;
chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUS XMMHUYECKUX PEAKLHUHA M PaCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIUH  TMOCPEICTBOM  COCTABJICHHS
ANIEKTPOHHOIO OajlaHca JTUX peaKluil, peakiuii HOHHOro OOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUI;

W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJIC)KHOCTh M3YYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBY U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JdaBaTh MM Ha3BaHUA 10 CHUCTEMATHYECKON
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTWIEH, TOJMYOJ, INIMLEPUH,
ATWIEHIJIMKONb, (PEHOI, (QopManbIeruj, aueTalbleruj], aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasi KUCJIOTa, CTEapUHOBAs, OJIEMHOBAsA, AJIbMUTUHOBAS KUCIIOTHI,



TJIMIWH, aJJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIEHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKAHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKAJUECHOB,
aJKUHOB, AapPOMAaTUYECKUX YIJIEBOJOPOAOB, CIOUPTOB, AJIBACTUAOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCIJIOT, OENKOB, yrieBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TCHETUYECKYID  CBSI3b  MEXKAY  HUMH  YpPaBHECHUSIMHU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHS TMOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYyHIl aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (HedThb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
MEeTOJIaX MO3HAHUS — HAOJIOJEHUU, U3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

chOpMHUPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICJTUTEILHON JEATeIbHOCTH — aHaju3 M CHUHTE3, CpaBHEHHUe, 000OleHue,
CHUCTEMATH3alIMIO, BBISIBICHUE NMPUYMHHO-CJICJACTBEHHBIX CBA3CH — JUIS U3Yy4YCHUS
CBOMCTB BEIIECTB U XMMUYECKUX PEAKIINN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHHWS CYIIHOCTH MaTepUaJbHOIO €IMHCTBA MU,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOLY;

chOPMHPOBAHHOCTh YMEHHUI: TPOBOJUTH PACUETHl 1O XUMHYECKUM
dbopmynamM U ypaBHCHHUSM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UISCKUX
BEMYMH (Macca, OO0BbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU



(dbopMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JIOJISIM XUMHYECKHX 3JEMEHTOB,
IPOAYKTaM CrOpaHusl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI1: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TMO3ULUUH  DKOJIOTMYECKOM  OE€30MacHOCTH  IOCIEJICTBUSL ~ OBITOBOM U
IPOU3BOJCTBEHHON JEATEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C 1epepaboTKon
BEILECTB, UCMOJIb30BATh MOJYYCHHbIC 3HAHUA JJIs1 MPUHATHS TPAMOTHBIX pPEIIEHUN
npo0JieM B CUTYalUsX, CBSI3aHHBIX C XUMHEH;

Cc()OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIBHO IJIAHUPOBATh U MPOBOJIUTH
XUMHUYECKUN DSKCIIEPUMEHT (MOJIy4eHHE M M3yYEHUE CBOICTB OpraHMYeCKHUX
BEILECTB, KAYECTBEHHBIE pEAaKIUM YIJIEBOJOPOAOB PAa3jIMYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 10 pPAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHOro oOpallleHusi ¢ BelleCTBaMU U Ja0OpaTOpHBIM OOOpPYAOBAHUEM,
(dopMynupoBaTh 1L€Ib HCCIEIOBaHMS, MPEACTABIATh B pPa3IUYHOU (popme
pE3yNbTAThl HIKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

c(OpMHPOBAHHOCTh YMEHHIA:

cOOJII01aTh MPaBHJIa KOJIOTMYECKH 11eJ1ecCO00pPa3HOro MOBEACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKAOLIEH
IIPUPOIHON Cpelbl U JOCTHKEHUS €€ YCTOWUNBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIE OPTraHHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHaJIM3UPOBaTh 11€J1ecO00pPa3HOCTh MPUMEHEHUS OpPraHMYECKHUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JCHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBor MHpopMauuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMUYECKYI0 MH(POpMaIUIO, IepepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.
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1 0000IIeHnE
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14

AJKeHBbI.
TOMOJIOTHYECKHI
pan, obmas
dopmyua,
HOMEHKJIATYypa,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE




CTpOEHHE
MOJIEKYII.
CtpyKkTypHas u
UC-TpPaHC-
U30MEpPHUs aJIKEHOB

15

duznyeckue u
XHUMHUYECKHE
CBOMCTBA aJIKCHOB.
IIpaBuio
MapkoBHHUKOBA

16

CriocoOBbl
NOJTyYCHUS U
IPUMEHEHHUE
aJKEHOB

17
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OpraHUYECKOIo
BEILECTBA
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COIIPSKEHHBIE,
W30JIUPOBAHHBIE,
KYMYJIHPOBaHHBIC.
OcobeHHOoCTH
AJIIEKTPOHHOTO
CTPOEHUS

20

Xumudaeckue
CBOICTBA
CONPSKEHHBIX
JHEHOB

21

CrrocoObl
[OJIyYEHHUS U
MIPUMEHEHUE
aJIKaJMEeHOB

22

AJKWHBIL:
TOMOJIOTHYECKUH




psn, odmas
opmyuna,
HOMEHKJIATYypa,
AJIEKTPOHHOE U
POCTPAHCTBEHHOE
CTpOEHUE
MOJIEKY,
¢dusnueckue
CBOMCTBA

23

XUMHAYECKHE
CBOMCTBA aJIKUHOB

24

KauectBenunie
peaKkIuy Ha
TPOMHYIO CBSI3b

25

CriocoObl
NOJTyYCHUS U
IPUMEHEHHUE
AJKMHOB

26

Pemenne 3amauq:
pacu€Thl IO
YPaBHEHUIO
XUMHUUYECKOU
peakuuu

27

Cucrematruzanus
1 000011IeHIE
3HAaHUH 110 TEME

28

ApeHbl:
TOMOJIOTUYECKU I
psa, oOmras
hopmyuna,
HOMEHKJIaTypa.
DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIT
OeHsona u
TOJTyOJIa, UX
¢duznueckue
CBOMCTBA

29

XuMHu4ecKre
CBOICTBA apEHOB:
peakiuu
3aMEeIICHUS

30

XuMu4yecKue
CBOICTBa apEHOB:




peakuuu
MPUCOCAMHCHUS,
OKHCIIEHHE
TOMOJIOTOB
OeH301a

31

OcobeHHocTH
XUMHUYECKUAX
CBOMCTB CTHpOJIa

32

Pemenue
pacu€THBIX 3a7a4
Ha oNpeeIeHue
MOJIEKYJIIPHOM
bopMyIbI
OpPraHUYECKOIo
BEIIECTBA

33

CriocoObl
NOJTyYCHUS U
IPUMEHEHHUE
apeHOB

34

I'eneTnueckas
CBSI3b MEXIY
Pa3JIMYHBIMU
KJlaccaMH
YTJIEBOAOPOIOB

35

Pacuértrl no
YpaBHEHUSAM
XUMHYECKHUX
peaxuuil.
Cucrematruzanus
1 0000IIeHNE
3HAHWH 110 TEME

36

[IpupoaHsbli ras.
ITonyTHbIE
He(TSAHBIE ra3bl

37
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Y TIPOAYKTHI €T0
nepepadoTKu

38

Hed b u ciocobbt
e€ mepepaboTKH.
IIpumeHenue
IPOJYKTOB
nepepadoTKu
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39

I'eHeTnueckasa




CBSI3b MEXKIY
pa3IMYHBIMHU
KJIacCaMHU
YTJIEBOJOPOOB

40

l'anorenonpownsso
JTHbIE
YTJIEBOJOPOAOB:
3JIEKTPOHHOE
CTPOCHHE;
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3aMCIIICHUA
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pazneny
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43

Kontponbnas
pabora 1o Teme
"Vranesonopoast"

44

[Ipenenbuble
OJIHOATOMHBIE
CIUPTHI:
TOMOJIOTHYECKHUI
psia, oOmras
bopmyna,
CTpOEHHE
MOJIEKYIL,
u3oMepus,
HOMEHKJIaTypa,
KJ1accupuKanus,
buznueckue
CBOMCTBA

45

XUMHAYECKHE
CBOMCTBA
MpeACIIbHBIX




OJHOATOMHBIX
CIIUPTOB

46

CnocoObl
[OJIy4YEHHUS U
[IPUMEHEHUE
OJJHOATOMHBIX
CIIUPTOB

47

[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1
U30MepHsl,
0COOEHHOCTH
(bU3HYECKUX U
XUMHYECKHUX
CBOMCTB

48

MHoroaroMHbIe
CIIUPTHI:
STUIICHTJINKOIb U
TJIULEPUH, UX
buzndeckue u
XHUMUYCCKHE
CBOMCTBaA

49

CnocoObl
MOJTyYeHUs U
IIPUMEHEHUE
MHOI'OaTOMHBIX
CIIUPTOB
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®eHo: cTpoeHue
MOJIEKYJIBI,
¢duznueckue
CBOJICTBA.
Toxkcu4HOCTH
denona
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XuMHUYecKre
cBoicTBa (peHoma

52

CnocoObl
MOJTyYeHUs U
MPUMEHEHUE
denona
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[IpakTrueckas
pabota Ne 2.
Pewenne
JKCIIEPUMEHTAIIbH
BIX 3aJa4 10 TEMe
"CrnupThl U




denonsr"

54

CucreMarusais
1 0000111eHIE
3HaHUH 110 TEME
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ANLnerunel u
KETOHBI:
DIIEKTPOHHOE
CTpOCHHE
KapOOHUITHHON
TPYIIIBL;
TOMOJIOTHUYECKHE
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dopmyua,
HU30MepHs U
HOMCHKJIATypa
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ANLnerunel u
KCTOHBI:
buznIecKue
CBOMCTBA;
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MIPUCOCTUHECHHUS

57

Peakuuu
OKHCJICHUS U
KadecTBEHHBIE
peakuuu
ATBJIETHIOB 1
KETOHOB
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CnocoObl
[OJIy4YEHUS
ATbACTUIOB U
KECTOHOB

59

OIHOOCHOBHEIC
HpeneNbHEIe
KapOOHOBBIE
KHUCJIOTHI,
0COOEHHOCTH
CTPOCHHS HX
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N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX
KHUCIIOT, UX
duznueckue
CBOMCTBA




61

XUMHUYECKHUE
CBOMCTBa
MpeACIIbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX
KHUCJIOT

62

OcobGeHHoCTH
CBOWCTB
MYypaBbUHOMH
KHUCIIOTHI.
MHuoroob6pasue
KapOOHOBBIX
KHCIIOT

63

OcobenHocTi
CBOMCTB:
HENPEICTbHBIX U
apOMaTHIECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
THAPOKCHKAPOOHO
BBIX KHCJIOT.
IIpencraBurenu
BBICIIIHAX
KapOOHOBBIX
KHCJIOT

64

ITonsTue o
MIPOU3BOTHBIX
KapOOHOBBIX
KUCJIOT

65

CrniocoOsr
MONTyYeHUs U
MPUMEHEHUE
KapOOHOBBIX
KHCIIOT

66

CrnoxxHble 3(hUpBI:
TOMOJIOTHYECKHHI
pan, odmas
opmyuna,
A30MeEpUA U
HOMEHKJIaTypa

67

dusnyeckue u
XUMHUYECKHE
cBOMCTBA A3(HUPOB

68

Pemenue




pacu€THBIX 3a/1a4:
110 YPaBHEHHUIO
XUMUYECKON
peakuuu, Ha
onpeneseHue
MOJIEKYJIAPHOM
bopmybl
OpPraHUYECKOT0
BEILECTBA

69

[IpakTnueckas
paborta Ne 3.
Pemenue
IKCIIEPUMCHTAIBH
BIX 33J1a4 110 TeMe
"KapOoHoBnbie
KHUCIIOTHI.
Crnosxuble 3¢pupsr”

70

JKupsr: ctpoenue,
buzndeckue u
XUMHUYECKHE
CBOMCTBa
(ruaponus)

71

OcoOenHoctu
CBONCTB UPOB,
COJIEpIKaIINX
OCTaTKH
HENpeIeNbHbIX
JKUPHBIX KHCIIOT.
JKups! B ipupone

72

Mpgb11a kak conau
BBICIIIUX
KapOOHOBBIX
KUCJIOT, UX
MOIOIIee
JIeficTBHE.
ITonsTie O
CHHTCTHYCCKUX
MOIOIIHX
cpenctBax (CMC)

73

I'emeTnueckas
CBSI3b
YIJIEBOAOPOJOB U
KUCJIOPOACOAEPKA
X




OpraHUYECKUX
BEIIECTB

74

Pacuétrl mo

YpaBHEHUSAM
XUMHYECKHUX
peakuuii

75

CucreMarusaiis
1 0000111eHIE
3HaHUH 110 TEME

76

Oomas
XapaKTepUCTHKA
YTIICBOJIOB U
KJIaCCU(UKALIUS
YIJI€BOJI0B (MOHO-,
- U
MOJIMCaXapHU/Ibl)

77

MoHocaxapu/ibl:
¢duznueckue
CBOMCTBA U
HaXO0X/ICHUE B
Ipupoie

78

[IpumeHeHne
TJIIOKO3bI, €€
3HA4YCHHUE B
JKU3HEESITETBHOC
TH OpraHusma

79

Jucaxapunpl:
caxaposa,
ManbTO3a U
JIaKTO3a.
Haxoxnenue B
MpUPOAE U
MIPUMEHEHHNE
JINCAXapHUJIOB

80

[Tonucaxapusl:
CTpOEHHE
MaKpOMOJIEKYI,
buznueckue u
XUMHUYECKHE
CBOICTBA,
IpUMEHEHHE

81

[Tousatue 00
HUCKYCCTBCHHBIX
BOJIOKHAX




82

Pemenune
pacyeTHbIX 3a/1a4
Ha OIpeJICIICHUE
JIOJIM BBIXOJa
MPOAYKTa PeaKiuu
OT TEOPETUYECKHU
BO3MOKHOT'O

83

CucreMatusaius
1 00001IEeHNE
3HAHHUH 110

paszaeny

84

KonTponbHas
pabora 1o Teme
"Kucnopoaconepx
anme
OpraHUYEeCKHE
coeuHeHUs"

85

AMMHBI:
Kiaccuukanus,
CTpOCHHE
MOJICKYJI, 001Ias
opmyuna,
U30MEpHs,
HOMEHKJIATypa
¢duznueckue
CBOMCTBaA

86

XHUMHYECKUE
CBOMCTBA
anndaTUIecKux
aMHHOB

87

Anunui:
CTpOEHUE
aHWJIMHA,
0COOEHHOCTH
XUMHYECKHUX
CBOMCTB aHMJIMHA

88

Croco0bl
HOJy4YEeHUs U
IpUMEHEeHHe
annpaTUIecKux
aMHHOB

89

AMHUHOKHUCIIOTHI:
HOMEHKJIaTypa U
U30Mepus,




duznueckue
CBOMCTBA.
OtnenpHble
MIPEACTABUTENH O
AMHHOKHCJIOT

90

Xumudaeckue
CBOMCTBaA
aMHHOKHCJIOT, X
OHOJIOTHYECKOE
3HAYECHHUE
aMUHOKHCIIOT.
Cunres u
TUAPOIIU3
MENTHIOB

91

benku kak
MIPUPOTHBIC
MOJIUMEPHI;
CTPYKTYpPHI O€IKOB

92

XUMHYECKHUE
CBOICTBa OEJIKOB

93

A3zoTcoaepikaiue
reTEePOLUKINYECK
1€ COCIMHEHMUS.
HyxnennoBbie
KHCJIOTBI: COCTaB,
CTPOCHHUE U
Ouosiornueckas
poib

94

IIpakTnueckas
pabota Ne 4.
Pemenue
AKCTIEPUMEHTAIbH
BIX 33/1a4 M0 TEME
"A3oTcoaepkaiu
€ OpraHu4ecKue
coeMHeHus"

95

[IpakTrueckas
pabota Ne 5.
Pemenne
HKCIIEPUMEHTAIIbH
BIX 3a7a4 110 TEME
"Pacno3HaBanue
OPraHNYECKHUX
coenuHeHun"




96

KonTtponbHnas
pabora 1o Teme
"A30TcoaepKaIu
€ OpraHu4ecKue
coenuHeHus"

97

OcCHOBHBIE
MOHATHS XUMHU
BBICOKOMOJICKYJISIP
HEIX COEIUHECHUHN
1 METOJBI UX
CHHTE3a —
MOJIMMEpU3AIUS U
MOJIMKOHIEH AU

98

IInacTmaccel.
YTuanzanmsa u
nepepaboTka
IJIaCTUKA

99

DI1acTOMEDBI:
HaTypaJbHbII
CUHTETUYECKUE
Kayuyyku. Pe3una

100

Bonokna:
HaTypaJbHBbIE,
HCKYCCTBEHHBIE,
CHHTETHYCCKUE.
[Tonumepsl
CIIEIHATLHOT'O
Ha3HAYCHUS

101

IIpakTnueckas
pabota Ne 6.
Pemenne
AKCTIEPUMEHTAIbH
BIX 3a4a4 10 TEME
"Pacno3HaBanue
I1acT™Macc 1
BOJIOKOH"

102

O06o06mIcHuE U
CHCTEMAaTHU3allHs
M3YYEHHOTO
Marepuana 1o
TeME
"BricokoMoneKys
pHBIE

coenuueHus"”




OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1 MnaTepHeT pecypcebl

2 Metoauueckoe nocooue muuauu ["abpuensa OC

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1 MaTepHeT pecypcbl

2 Metoandeckoe nocobue nmuauu ['adpuensan OC

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1 MuTepHeT pecypcebl

2 Metoaunueckoe nocodue munun ["adpuesnsn OC
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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa3OBaATENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON U3 MPUOPUTETHBIX AUCITUTIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil MO
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U PA3BUTHUS 00YUaIOIIUXCSl CPEACTBAMU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIILHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOM arrectaud B (OpMe E€AHMHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4eOHOro BpPEeMEHH, PEKOMEH]IyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

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

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefejaMyd YCTAaHOBJIEHHOW MporpaMMod MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryainbHbIMH mnosiokeHusmMu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalnoM  MOJY4YEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha  pacllMpeHHe U  YIIIyOJieHHE TEOpEeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C TIEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccruonaibHoro oopasosanusa. Hapsay c atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (popMHUpOBaHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCSA YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiIyOJIeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XMMHUYECKHUX  D3JEMEHTOB  0a3upyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHAeTcs  (OopMHUpOBaHMEM  MPEIACTABICHUN 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIE IIpeaMeThl. Tak, Hanpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpelMeTa B JAaHHOM CIllyyae akLeHT OyJeT caenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



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

B TO ke BpeMa B COAEpKAHMM IIpeaAMETa Il KIACCOB XMUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TaAKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpoLEeccOB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX € Y4E€OHBIMM MpEeIMETaM{, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO U CpeAHero ooOiero oopasoBaHus (Ha 0a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha yriayOJIEHHOM YypOBHE H3yuY€HHUs MpeaMeTa Mpeanojaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHUu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHUsI U OOIEH KyJIbTypbl U€lIOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUH XUMHH, COBPEMEHHBIX MPEICTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX PEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JAUCIIEPCHBIX CUCTeMaX, 00 00muX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOJACTBOM, HCIIOJIb30BAaHHEM U  IEepepadOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
NPHUPOJIC, B IPAKTUYCCKOM JICATEITBHOCTH M MTOBCETHEBHOM YKH3HHU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0 — aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIIMUTaHHE YOEKJAEHHOCTH B I03HABACGMOCTH SIBJICHHHA IPHPOJIBI,
YBOXCHHS K IIPOLIECCY TBOpPYECTBA B 00JaCTH TEOPETUYCCKUX M
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHEC MOTHBAIlMM K OOYYEHWIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BAHUIO KaK
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, IPUOOPETEHHUE OIbITA OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEZel0).



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernyeckne 0CHOBBI XUMUH

XAMHMUYECKUN 2leMeHT. AToM. Sapo aroMa, H30TOIBL. OJIEKTPOHHAs
000104Ka. DHEPreTHYecKue ypOBHU, TOAYPOBHH. ATOMHBIE opOuTamy, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOOB. DNEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

[lepunonnuecknii 3akoH u Ilepruonuyeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NEpUOANYECKOrO 3aKoHa M llepumonnueckoil cuCTeMBI
xuMuueckux anemMeHToB J[. M. MeHnmeneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XHUMHUYECKHUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM H MEepHUOIaM.
3Ha4YeHHE [IEPUOJUYECKOTO 3aKOHA B PA3BUTHU HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BUABl XUMHUYECKOH CBS3H
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsii). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHns. IOHBI: KATUOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMUYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonsiTue 0 aucnepcHbIX cucrteMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10JIs BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEJIMHEHUH. Homenkinarypa
HEOPTraHWYECKUX BEHIeCTB. [ eHeTHyeckas CBsI3b HEOPraHWYECKUX BELIECTB,
NPUHAAICKAIIMX K PA3IMYHBIM KJIACCAM.

Xumuueckas — peaknusa. Krmaccudukamumss XMMHYECKHUX — peakIuil B
HEOPraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAcChl BELIECTB,
3aKOH COXPAHEHMSI U MPEBPALICHUS YHEPTUU TPU XUMUYECKUX PEAKIIUAX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHUYECKO€ paBHOBecHe. @DakTOpbl, BIHSIOUIME HAa COCTOSHUE
xuMu4deckoro pasHosecus. [Ipunnnn Jle Ilartense.

OnexTponutuyeckas aucconuaiys. CuibHbIe U cinadbie 3iaekTponuthl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHUCJIas, HEUTPaJIbHASL, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIVH.



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YCHHs] BEIIECTB M HUX MpPEBpalllCHUIN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pPa3iioKeHUE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPElIbl paCTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOU pEeaKIIm.

Pacuérurle 3amaun.

Pacuérel 10 ypaBHEHMAM XHUMHUYECKMX pPEaKUWH, B TOM YHUCIIEC
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHUEM IOHATHUS «MACCOBas
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoi  cucteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha NpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUINMX HEMETA/UIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUHM  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAUHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckune cBoricTBa MeTaioB. CriaBbl METaJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mue cmocobsl momydeHus: MetauioB. [I[puMeHeHne MeTamioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
HKCIIEPUMEHTATILHBIX 3ajad, HAOJIOJEHHE U OIKCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuérbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIHUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHus ¥ KU3Hb

Ponp xumum B obOecriedeHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKU, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAIbHbBIC
ya00peHus.

XUMHST U 3I0POBBE YEIIOBEKA: MPABWJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  HU3YUYCHUH  OOmed
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TakKk W TIOHSATUN, SBISIIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAy4YHBIH (DakT, TUMoTe3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HaAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

du3nka: MaTepusi, IHEPTHsI, Macca, aToM, JJIEKTPOH, MIPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIMIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3WYECKUE BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcCHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypcBhl.

TexHonmorust: XuMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTUYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHMS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TOpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YalolIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTra «XHUMUs» JOCTUTalTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
00y4Jaromuxcsl Mo peaanu3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS] O COLMAJIBHBIX HOpPMax M IMpaBUiaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUeOHOU AESITENbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUM, CBA3AHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYMKOB;

4) popMupoBaHNs KYJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEeW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHlecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIILHOCTH,

MOHMMAHUS 1IEHHOCTH TIPaBUJl HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEeccCuil pa3IudyHoOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMHUMU;



YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3arui COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHM  JIJIs
pelIeHrs BOMPOCOB PAllMOHAIBHOTO TPUPOI0TIOJIb30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEIl OKpYKAIOUIEH
IPUPOIHON cpeie, YMEHHsSI MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH HKOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpEeCTaBICHUs] 00 OKpY’KalollleM MUpE Kak O €IUHCTBE MPUPOIbl U YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJeM COXpaHEHHS
MPUPOIHOTO PAaBHOBECHS,

yOSXKAEHHOCTH B  0OCOOOW 3HAYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM POJMU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, pEHIEHUH II100aIbHBIX MpoOsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCJIOBHUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMGMOPTHOM KHU3HM KaXKIOr0 UJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYLUIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAHHbIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
pelIeHus Mpo0JieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIBLCKON ACITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3IMYHBIX cepax mpodeccuoHanbHOM
JESITEIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAYMMBbIC TSt dhopMupoBaHUS MUPOBO33PEHUS 00yYarOIIMXCs
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTpaKaIoIInue
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MPOIIECC, CUCTeMa, HAyYHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusl, UCCle0BaHNue, HaOII0ICHUE, N3MEPCHHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHBIC yueOHBIC JNEUCTBUS (TI03HABATEIbHBIC, KOMMYHHKATHBHEIE,
PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
IPAMOTHOCTH M COLIMAIBHOM KOMITETEHIIMN 00yYaromnxcs;

CIIOCOOHOCTH 00y4Jarommxcsl UCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpenMeTHbIe PE3yabTaThl OTPAXalT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenne YHUBEPCAIbHbIMHU y4eOHBIMH NMO3HABATEIbLHBIMHU
NeHCTBUAMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJlU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeisaTh LENH JEITEeIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C IMTOCTABICHHBIMHU IEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM

BBIOMpATh OCHOBAHUS M KPUTEPUU JJis KJacCU(PUKAIIMU BEIIECTB H
XUMHUYECKUX PEAKIIN;



yCTaHABIMBATh TMPUYMHHO-CICICTBEHHBIE CBSI3M MEXKAY HM3yd4aeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHEIC, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTU W MPOTHUBOPEUYHUS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHUE XUMHUYECKOU
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHHUS ISl BHISABICHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB M XUMUUYECKUX PEAKITHH.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJI€Th OCHOBAMU METOJIOB HAYyYHOTO TO3HAHUS BEHIECTB M XUMHUYECKUX
pEaKLHnii;

(bOopMyIMpPOBATh LIEJIN U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U IPOBEACHHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEeIIbHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IUYHBIX
METOJ0B MTO3HAHUSI.

3) padora ¢ ungopmanmei:

OPHUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHHWKAX WHPoOpManuu (Hay4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEepHeTa), aHaNM3UpOBaTh MHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MIPE/ICTABIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTH;

dbopMyIHpOBaThH 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbI MIPU TOUCKE U
orbope wuHpOpMAIUU, HEOOXOAUMON JJIsI BBINOJHEHUS YYEOHBIX 3a1ay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT HCIOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);



UCIIONIb30BaTh HAy4yHBIA SA3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIB30BaTh U INpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaTJIsJHOCTH.

OgiiajieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU AeHCTBUSIMM:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJE IUaora W/viH
JUCKYCCUM,  BBICKa3blBaTh  MJeH, (OPMYJIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3EHTAlMEell pe3yJbTaTOB IO3HABATEIbHOM JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOU PabOThl MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peajlu3alui y4eOHOro npoekra u (opMyJIUpoBaTh BHIBOJbI
10 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAaHUM ITYTEM COIVIACOBAHMS INO3ULIUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NEeATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBaTh IMpEIaraéMblii  aJIfOPUTM JACUCTBUNA IpHU
BBINIOJIHEHUHM YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYULIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC PE3YIBTATHl OCBOCHHS MPOTPAMMBI TI0O XUMUU Ha YIITyOIEHHOM
YpOBHE Ha YPOBHE CpPeAHETO 00I1ero 00pa3oBaHus BKIIOUAIOT CIICIIMPUICCKUE
JUIs1 yueOHOro npeaMeTa « XMMUs HaydHbIe 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUM
110 OCBOCHUI0, UHTEPIPETAIIMU U TPEOOPA30BAHUIO 3HAHUM, BUIbI ICSITEILHOCTH
0 TIOJIYYEHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YUEOHBIX
CUTYyalLUsIX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYaIIUsX, CBI3aHHBIX C XuMueu. B
IIpOrpaMMe MO XUMHUHU MPEAMETHBIE PE3YJIbTAThI IPEICTABIICHBI 0 I'OJaM
V3y4ECHUS



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIBJICHUU MPHUPOIBI, O MECT€ M 3HAYCHHUH
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUH PAIMOHAIBHOTO MPUPOJONOIL30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKUM OJJIEMCHT, aToM, SJIpO aroMa,

U30TOIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAILUHY,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 deKT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS JJIEKTPOIMTHUYECKOW IHCCOLMALUU, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS] SHEPTUU NIPU XUMUYECKUX PEAKLMIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAallME€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOSHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM H
HAJMOJIEKYJISIPHOM  YpOBHSAX; MPEJCTABICHUS O MEXaHM3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX  3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTHYECKUE CBEICHHSI O CBOICTBaX, COCTaBe, MOJyY€HUH U OE30MacCHOM
WCIIOJIb30BAaHUU BAXXKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHUU: BBISBISATH XapakKTEPHBbIC MPU3HAKU TOHITHH,
yYCTaHaBIMBATh MUX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHHMS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (GopMyl BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  PEaKIHUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW pEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHNU3Mbl 00PAa30BaHUSI KOBAJIEGHTHOU CBA3H;

C()OPMUPOBAHHOCTh ~ yYMEHMM:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 110 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3(D(PEeKTy peakuuu, U3MEHEHHIO
CTEIIEHEH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO Karaiau3aTopa u
JPYTHE); CAMOCTOATEIBHO BbIOMpaTh OCHOBAHUS M KPUTEPUU JUIS KilacCU(UKALIUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKOHA /1.
N. MenaeneeBa 1 J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOIOB
[Tepuomnueckoit  cucremsl .M.  MeHgeneeBa,  UCNOJB3ysl  TOHSTHUA
«IHEPTeTHYCCKHE YPOBHH», «IHEPTETHUSCKHE MOAYPOBHM», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHsS] CBOMCTB XMMMYECKHUX AJIEMEHTOB U HUX
coequHeHnd 1o nepuojgaM u rpynnaMm Ilepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILLIECTBOBAHUE TEHETUYECKOW CBS3M MEXIAYy HEOPraHMYECKMMH BEIIECTBAMHU C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI;

C(OPMUPOBAHHOCTH ~YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOTrO OOMEHa MyTEM COCTAaBJCHUS WX IOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIHUN C y4ETOM HMX DHEPreTUUYECKUX XapPaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMHMYECKOM pEaKkIuu B 3aBUCHUMOCTH OT pPa3IM4HbIX
(akTOpOB, a TAKKE XapaKTep CMEIEHUS XMMHUUECKOIO PaBHOBECHSI 0] BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpunun Jle [larense);



cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHakKa,
oOmue HaydHbIE TPUHIMANBI XUMHYECKUX TPOU3BOJCTB; IE€JIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWM O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUYU BEIIECTB
U 11 OOBSICHEHUS XHMHUYECKUX SBJICHHM, HUMEIOIIUX MECTO B MPUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0CO3HAHHOTO MOHUMAHHUS MAaTEPUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WJIM 00BEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO U3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOro sddexra
peaKkuuu; 3Ha4€HUsT BOJOPOIAHOTO TOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBopa C
ompeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WIIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuu;,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUA  JIKCIEpUMEHT  (NpOBEACHHE  peakuuid  HMOHHOro  OOMeHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYCHUE BIIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, pellIeHHE
OKCTIIEPUMEHTANBbHBIX 3ada4 1o Temam «Metamne» U «Hemeramiwsy) ¢
COOJII0JIEHMEM TpaBUJI 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1ab0paTOpHbIM
oOopynoBanueMm, (HOpMyIupoBaTh II€db HMCCJIENOBAaHUS, TMPEIACTABISATH B
paznu4HOi (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUI: COOII0OIaTh MpaBuUja MOJIb30BAHUSI XUMHUUYECKOM
nocyoi u j1abopatopHbIM OO0OpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTMYECKH I€JIE€CO00pa3HOr0 TIOBEACHHS B OBITY W TPYIOBOU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOLIEH MPUPOIHOU
cpeabl U JOCTHXKEHUsS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh ONACHOCTh



TOKCHUYECKOI'0 JIEUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIISITh IEJICHANIPABICHHBIA TTOUCK
XUMHUYECKOW MHMOpPMAILIMK B Pa3JIMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JauTepaTypa, cpeacTBa MaccoBor nHdopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO0 HH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BAThH
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHO 3a/1auei.



TemaTnyeckoe NAaHNPOBaHUE

KoanuecTBO YacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3iesioB U TeEM Konrpoasnsie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMMblI padoThI paboTnI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue
aroma.
[Tepuoanueckuit
3aKOH U
1.1 [Tepuonnueckas 9
cucremMa
XUMHUYECKHX
31eMeHTOB /I,
U. Menneneena
Crpoenue
BEIIECTBA.
1.2 . 11 1
MHoroob6pasue
BEIIECTB
XUMHUYECKHE
1.3 19 1 3
peakuuu
Hroro 1o pasneny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemetamnsr 31 1
2.2 MeTtamist 23 1
Hroro no paszneny 54
Pazaen 3. Xumus u :Ku3Hb
Metonasnl
IMO3HAHMS B
3.1 9
XUMHUH. XUMHUS
1 JKU3Hb
Hroro no pazneny 9
OBIIEE
KOJIMYECTBO
102 4 8
YACOB I10

I[TPOIT'PAMME




Tema ypoka

KoaunuyecTBO 4acoB

Kounrtpous
HbIE

Bce

ro
padoThI

IIpakTuyec
KHe
padoThI

JlaTa
H3yUeH
us

DJIEeKTPOHHBI
e ungposbie

oOpa3oBareJ
bHbIE

pecypchl

Atom. CocraB
aTOMHBIX SAJIEP.
XUMHUYeCKUi
asieMeHT. M30ToIbI

Ctpoenue
AIEKTPOHHBIX
000JI0YEK aTOMOB,
KBaHTOBBIC YHUCIIA

Knaccudukanmst
XAMHYECKHUX
3JIEMEHTOB (S-, P-,
d-, f-anemeHTBI)

Pacnpenenenue
3JIEKTPOHOB MO
aTOMHBIM
opouTanim

ONEKTPOHHBIE
KOH(pUTrypanuu
aTOMOB 3JIEMEHTOB
B OCHOBHOM H
BO30YXIEHHOM
COCTOSIHUHT

ONEKTPOHHBIE
KOH(pUTypanuu
MOHOB.
DIIEKTpOOTpULIATET
BHOCTh

Ilepuonnueckuii
3aKOH U
[Tepuoanueckas
cucreMa
XUMHUYECKHUX
anemenToB /l. U.
Menpeneesa, cBsI3b
C COBPEMEHHOM
TEOPUEU CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH




VM3MEHEHUS CBOWCTB
XUMHYECKHUX
3JIEMEHTOB U
00pazyeMbIX HMH
MPOCTBIX U
CJIOKHBIX BEIIECTB
0 TPyIIaM u
nepuoIam

CucreMaruzamnus u
000011IeHrE 3HAHUI
10 TEME

10

Buasl xumnueckoin
CBs3U. MexaHu3Mbl
00pazoBaHMs
KOBAJIEHTHOM CBSI3H.
Bonoponnas cs3b.
MeKMONeKyIIsIpHbIE
B3aUMOJICVCTBHUS

11

BanentHocts n
BaJICHTHBIC
BO3MOKHOCTH
atroMoB. CBS3b
AJIIEKTPOHHON
CTPYKTYpPBI
MOJIEKYJI C UX
reOMETPUYECKUM
CTPOEHUEM

12

HpeI[CTaBJ'ICHI/ISI 0
KOMIIJICKCHBIX
COCOAUMHCHUAX:
COCTaB U
HOMCHKIJIATypa

13

BemecrBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
cTpoeHus. Tumsl
KpI/ICTaJ'IJ'II/I‘—IeCKI/IX
pemeToK u
CBOMCTBA BEIIECTB

14

ITonsarue o
JIUCTIEPCHBIX
CHCTEMaX.
IIpencraBienue o
KOJIJIOUTHBEIX




pacTBopax

15

WcTunnnie
pacTBOPBL:
HaCBIICHHBIC 1
HEHAaCBIIICHHBIC,
pPacTBOPUMOCTb.
Kpucramnoruapatet

16

CnocoObl
BBIPaXEHUS
KOHHCHTpaHI/II/I
pacTBOPOB

17

Pemenne 3amau ¢
HCIOJIb30BaHUEM
IOHATHH ""MaccoBas
JIOJIS
pacTBOPEHHOTO
BelecTna",
"MoJIsIpHast
KOHIIeHTpanus"

18

Knaccudukanms u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

19

Cucrematusanuus u
0000111eHNEe 3HAHMIT
10 TEME

20

Kontponbnas
pabora 1o Temam
"CtpoeHue aToMa.
Ileproanueckui
3aKOH U
Ilepronnueckas
cuctema
XUMHUYECKHIX
anemenToB /l. U.
Menpaeneena',
"Ctpoenue
BELIECTBA.
Mmuoroo6pasue
BelecTB"

21

Knaccudukanmst
XUMUYECKHUX
peakuuii B
HEOPraHUYECKON U




OPraHUuYeCKOU
XUMHU. 3aKOH
COXpaHEHHUsI MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MpeBpallCHUS
SHEPTUu Mpu
XHUMUYCCKHX
peaKIusax

22

Tennosie 3¢ PeKThI
XUMUYECKHUX
peaKuHnii.
TepMmoxumMuueckue
ypaBHEHUS

23

Breraucnenns mo
YpaBHEHUSIM
XUMHYECKHX
peaKkuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSAM

24

CxkopocTh
XAMHYECKON
peakuu, e€
3aBHCHUMOCTH OT
Pas3INYHbIX
¢axTopos. Katanus
U KaTaJu3aTopbl

25

I'omorenHsie u
reTeporeHHbIe
peaxkuuu

26

[TpakTnueckas
pabota Ne 1 mo
TeMe "Bnusinue
Pa3IUYHBIX
¢dakTopoB Ha
CKOPOCTb
XUMHYECKOU
peakun"

27

OO6partumsbie u
HEoOpaTHUMBbIe
pEaKIuH.
XHUMHUECKOe
paBHOBecHe

28

[IpakTnueckas




pabora Ne 2 o
TeMe "BnusiHue
Pa3JInYHBIX
(dbakTopoB Ha
MIOJIOXKCHHE
XUMHUYECKOTO
paBHOBecHs"

29

DIEKTPOIUTHYESCKA
s IMCCOLHAIIHS.
CunbHBIE U cIa0bIe
DIIEKTPOJIUTHI.
CreneHb
JIACCOLIMAIIAN

30

HNounoe
MIPOM3BE/ICHNE
Bozbl. Cpena
BOJIHBIX PaCTBOPOB.
Bonxopoansriit
nokazatenb (pH)
pacTBopa

31

I'maponus cosen.
Peakmumn,
IIpOTEKaroIIne B
pacTBOpax
JJEKTPOJINTOB

32

IIpakTrueckas
pabota Ne 3 o
TeMe "XuMuyeckue
peakuuu B
pacTBOpax
IIEKTPOJIUTOB"

33

OKHCINTENHLHO-
BOCCTaHOBUTEIbHBI
€ peaKkIuu.
Baxneiimnme
OKHCJIUTEHN U
BOCCTaHOBHUTEIIH

34

MeTton
AIIEKTPOHHOTO
(371€KTOHHO-
HOHHOTO0) OajaHca

35

DneKTpoan3
pacTBOpOB U
pacIIaBoB BELIECTB




36

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

37

Pemenue 3amau
pa3JII/I‘-IHBIX TUIIOB

38

CucreMaruzaiuys u
000011IeHrEe 3HAHUI
10 TEME
"XuMHYeCcKHue
peakuun"

39

KonTponbshas
pabora o Teme
"Xumuueckue
peakuun"

40

ITonoxxenue
HEMETAJIJIOB B
Ilepronnueckon
CHCTEME
XUMHYECKHAX
anemenTtoB Jl. U.
MenneneeBa n
0COOEHHOCTHU
CTPOEHUS UX
aTOMOB.
duznueckue
CBOMCTBaA
HEMETaJIJIOB

41

Amnotponus
HEMETaJUIoB (Ha
npuMepe
KHCIIOpPO/1a, CEPHL,
dbocdopa u
yrieposia)

42

Bonopon:
MOJTy4YEHHE,
buznueckue u
XUMHYICCKHE
cBoiicTBa. ['mapuasl

43

I"anorensr:
HaXOXJICHUC B
MIPUPOJIE, CTIOCOOBI
MOJTyYeHUS,
dusnueckue u
XUMHUYECKHE
CBOMCTBA




44

l'anorenoBonopoasl
. Baxueiimme
KHUCIIOPOJICO/IePKA
1€ COeTMHEHUS
raJIoreHoB

45

JlaGopaTopHbie 1
IIPOMBIIIJICHHbIE
CIIocoObI
MOJTyYeHUSs
raJIoreHoB.
[IpumeHenue
TaJIOTEHOB M KX
COCMHEHUI

46

[IpakTuueckas
pabota Ne 4.
Pemenue
HKCIIEPUMEHTAIIbHBI
X 3aJ1a4 10 TeMe
"T"anorens"

47

Kucnopon:
1ab0paTopHbIE U
IPOMBITIJICHHBIE
CHOCO0bI
HOJy4eHus,
¢dusnueckue u
XUMHYECKHE
cBoiicTBa. O30H.
[IpumeHeHne
KHCJIOpOJia ¥ 030HA

48

OKcuael U
MEPOKCU/TBI

49

Pemenue 3agau
Pa3JIMYHBIX TUIIOB

50

Cepa: HaxOXKJIeHUE
B IIPUPOJIE,
CIocoObI
MOJIyYEeHHUS,
busnueckue u
XUMUYECKHE
CBOMCTBA

o1

CepoBoaopon,
CyIb(UIBI

52

Kucnopoaconepxa
[HAE COETUHEHUS




cepbl. OcoOEHHOCTH
CBOICTB CEpHOI
KHUCIIOThI

53

IIpakTnueckas
pabota Ne 5.
Pemenue
3KCHEPUMEHTAIbHBI
X 3aJ1a4 10 TeMe
"Cepa u eé
coenuHeHus"

54

A30T: HaXOXXIIeHUE
B IIpUpOJIE,
CIIOCOOBI
MOJTy4eHUs,
¢duznueckue u
XHUMUYCCKHE
CBOIicTBa. AMMHaAK,
HUTPUIBI

55

Kucnoponconepika
e COCAUMHCHU S
asora.
OcobeHHocT
CBOMCTB a30THOM
KHCJIOTHI

56

[Ipumenenue azora
Y €r0 COCIMHEHUM.
A30THBIE
ynoopeHus

57

®docdop:
HaXOX/ICHHE B
MIPUPO/IE, CTIOCOOBI
MOJTyYEHUS,
busnueckue u
XUMHYECKHE
CBOMCTBA.
docouas u

bochun

58

Oxcunpl pocdopa,
docdopcoaepxamu
e kucnotsl. Conun
dbocdopHoi
KHCJIOTBI

59

IIpumeHenue
docdopa u ero




COCIMHEHU.
®dochopHbie
yao0peHust

60

IIpakTnueckas
pabota Ne 6.
Pemenue
9KCIIEPUMEHTAIIBHBI
X 3a7a4 10 TeMe
"A3zot u ochop u
ux coequHeHus"

61

VYraepon:
HaXOXKJIEHUE B
TIPUPOJIE,
AJUIOTPOITHBIC
Mo uKammy;
¢duznueckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHUE

62

Oxkcun
yraepona(ll), oxcun
yriepoaa(lV),
yrOJIbHAS KMCIIOTA U
eé conu

63

Pemenue 3agau
paanqu,Ix THUIIOB

64

Kpemnnii:
HaXO0XXJICHHE B
MIPUPO/IE, CIIOCOOBI
MOJTy4eHUS,
buznueckue u
XUMHYECKHE
CBOMCTBA

65

Okcung
kpemuusi(1V),
KpPEeMHHUEBast
KHCIIOTA, CUITUKATHI

66

IIpumeneHne
KPEMHHUSI B €TO
COCTUHEHUN.
Crexiio, ero
MOJIyYeHHUE, BUABI
CTEKJIa

67

Penrenue 3anau




PAa3JINYHBIX THUIIOB

68

Cucremarusanuus U
000011IeHNE 3HAHUI
10 TEME
"Hemeramisr"

69

KonTponbhas
pabora o Teme
"Hemerasmbr"

70

Ananu3
pe3ysbTaToB
KOHTPOJIBHOU
paboThl, KOPPEKLIUS
1117 (T

71

ITonoxxenue
METAJIOB B
Ilepronnueckon
CHUCTEME
XAUMHUYECKUX
JJIEMEHTOB.
OcobenHocTi
CTpOCHUS
AIEKTPOHHBIX
000JI0YEK aTOMOB
METAaJIJIOB

72

Ob6mue ¢pusznueckue
CBOICTBAa METAJJIOB.
IIpumeHeHune
METaJUIOB B OBITY U
TEXHHUKE

73

CraBbl METAIIIOB.
Koppozus
METaJUIOB

74

Pemenue 3agau
Pa3JIMYHBIX TUIIOB

75

DIIEKTPOXUMUYECKHU
W psii HaNPSKEHNUH
MeTaioB. O6mue
CIoCco0bI
MOJTYYeHUS
METaJIOB

76

OO0mas
XapaKTEePUCTHKA
meTauioB |A-

TPYIIIBI




Ilepronnueckon
CHUCTEMBI
XUMHYECKHX
sneMeHToB. HaTpuit
Y KaJuii:
MOJIy4eHHE,
dusnueckue u
XUMUYECKHE
CBOMCTBA,
IIPUMEHEHUE
IIPOCTHIX BEIIECTB U
UX COEOUHEHUN

77

OOmas
XapaKkTepUCTUKA
MeTamioB lIA-

1y o) 7000131
Ilepuoanueckoit
CHCTEMBI
XUMHYECKHAX
3JIEMEHTOB.
Maruwnii n KaJIbIun:
MOJTy4YeHHE,
¢dusnueckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHUE
MPOCTHIX BEIIECTB U
UX COeIMHEHUH

78

JKEcTroCcTh BOABI U
CHOCOOEI €€
yCTpaHEHUS

79

ATOMUHU:
MOJTyYeHue,
busnueckue u
XUMUYECKHE
CBOMCTBA,
MIPUMCHEHUE

80

AmodorepHble
CBOMCTBA OKCHUAA U
TUAPOKCHUIA
ATFOMUHUS,
TUJIPOKCOKOMILIEKC
Bl ATIOMHUHUS, UX
MIPUMEHEHHUE




81

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

82

IIpakTrueckas
pabota Ne 7.
Pemenne
SKCIEPUMEHTAIbHBI
X 3a1a4 I10 TeEME
"MeTaniasl TI1aBHBIX

noarpymnm"

83

Ob6mas
XapaKTepUCTHKA
METAaJIJIOB
MOOOYHBIX
noarpynn (b-
rpymm)
Ileproanueckon
CUCTEMBI
XUMHUYECKHX
3JIEMEHTOB

84

duznueckue
XUMHYCCKHEC
CBOMCTBA XpOMa 1
€ro COeIUHEHUI, NX
IIPUMEHEHUE

85

Baxneiimme
COCIMHEHUS
Maprasua.
Ilepmanranar
KaJlus, ero
OKHCIIUTENbHBIE
CBOMCTBA

86

duznueckue n
XUMHYECKHE
CBOMCTBA XKele3a U
€ro COCIUHEHUH.
[Tonyuyenue u
MIPUMEHEHHNE
CIIJIaBOB JKeJe3a

87

duznueckue u
XUMHYECKHE
CBOMCTBA MEJIM U &
COCIUHEHUH, NX
MIPUMEHEHHUE

88

duznueckue n




XUMHYECKHE
CBOIiCTBA IMHKA U
€ro COCIUHEHUH, UX
MIpUMEHEHHE.
['uapokcoKoOMITIIEKC
BI IIMHKA

89

[IpakTnueckas
paborta Ne 8.
Pemenue
9KCIIEPUMEHTAIBHBI
X 3aJ1a4 10 TeMe
"MeTtanibl
MOOOYHBIX

noarpynn"

90

Pemenue 3amau
pa3JII/I‘~IHI>IX THUIIOB

91

O06o061IEHNE U
CHCTEMAaTHU3aIlH
U3Y4YEHHOTO
MaTepuana 1o TeMe
"Metannb!"

92

KonTponbHas
pabota o Teme
"Metamist"

93

AHanu3
pe3ynbTaToOB
KOHTPOJIBHOU
paboThI, KOPPEKIIHS
OIMO0K

94

Ponp xumuu B
obecreueHUH
YCTOMYUBOIO
pa3BUTHS
YeJI0BEUYCCTRA.
ITonsTie O
Hay4YHBIX METOJaX
HCCJIeI0BaHUS
BEIIIECTB

95

Hayunsle
MPUHIINIIBI
OpraHu3aluu
XUMUYECKOTO
IIPOU3BO/CTBA.
IIpomblnineHHbIE




CIIOCOOBI
MOJTYYCHUS
BaKHEHIIINX
BEIECTB

XUMHYECKOE
3arpsisHEHHE
96 OKPY KaOIIeH 1
CpEeIIbl U ero

MOCIIEACTBUS

XuMUs U 310pOBbE
YeJ0BeKa.

97 1
JlexapcTBeHHBIE

cpeacrBa

Xnmug iy, Poab
XHMUH B

98 obecrneyeHnH 1
MUIIEBOU
0€30I1aCHOCTH

Kocmernueckue u
napproMepHbIC
cpencrsa. beitoBas
XUMHUS

99

XuUMHA B
CTPOUTEIBHCTBE.
Baxxneiinme
100 1
CTPOMUTEIBHBIE U
KOHCTPYKLIMOHHBIE

MaTCpHUaJIbl

XHMHS B CEIBCKOM
XO3SCTBE.

101 | Opranuueckue u 1
MUHEpalbHbIE
yaoOpeHust

CucreMarusanus u
102 | o0000ueHue 3HaHAIT 1
10 TEME

OBUIEE KOJIMYECTBO
YACOB IIO 102
I[TPOTPAMME




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

1 MuTepHeT pecypcebl

2 Metoauueckoe nmocooue muuanu ["abpuensa OC

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1 MaTepHeT pecypcbl

2 Metoandeckoe nocobue nmuauu ['adpuensn OC

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



