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MHNOACHUTEJIBHAS 3AIIMCKA

MopenbHasi ~ CHHXpPOHM3UpPOBaHHas  pabodas mporpamMma  0a3oBOro u
yrayOnéunoro usydenus npeamera «Xumus» B 10-11 kimaccax paspaboraHa Ha OCHOBE
PaGouux mporpamm cpemaHero oOmiero oOpa3oBaHus MO0 XUMHU (0a30BBIM YpPOBEHb,
yIIyONnE€HHBI  ypOBEHb), OJOOpPEHHBIX  pelieHueM  (¢enepaabHOro  y4eOHO-
METOJUYECKOr0 00beIMHEHUs Mo o0meMy obpazoBanuio oT 29.02.2022r., mpoTOKOJ
7/22, cocraBneHHbIX Ha ocHOBe MDenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3

«O0 obOpazoBanun B Poccuiickoii @enepaunn», TpeboBaHuil K pe3yipTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTelIbHONW MpPOrpaMMbl CpellHEero o0iero oOpa3oBaHus,
npeACTaBIeHHbIX B DefepalibHOM TOCYIapCTBEHHOM OOpa30BaTEIbHOM CTaHJApTe
cpenHero oomero oopasoBanus, (yTBEpKAEH MpruKka3oM MuUHHUCTEPCTBa 00pa30BaHUS U
Hayku Poccuiickoit ®deneparuu ot 17 mas 2012 r. Ne 413, ¢ usmeHenusmu ot 12
asrycta 2022 r.), ¢ yuérom «KoHuenmuu mnpenogaBaHus y4eOHOro MpenMera

«XuMus» B oOpaszoBaTelbHBIX oOpraHuzanusx Poccuiickort ®enepanuu,
peanu3yloMX OCHOBHBIE  00IIe00pa3oBaTelibHbIE  MpOorpamMMb»  (YTBEpPKIECHA
Pemiennem Komnernn Munnpocsemienuss Poccun, nporokon ot 03.12.2019r. Ne TIK-
4BH) u (enepasbHON pabouelt mporpamMmbl BocrmuTaHus. OCHOBY TMOAXOJOB K
pa3paboTKe MOJIEIbHOW CHHXPOHU3UPOBAHHOM paboueil mnporpaMmbl 0a30BOr0 U
yrayonéunoro usyuyenus npeamera « Xumus» B 10-11 knaccax, kK onpeaeneHuto oomei
CTpaTerud oOy4YeHUsl, BOCIIUTAHUS U PA3BUTUS OOYYAIOIIMXCS CPEeICTBAaMH y4eOHOTO
npeamMera «XuMus» Ha 0a30BOM YPOBHE COCTAaBWJIM KOHIIENTYaJIbHBIC IMOJOXKCHUS
dI'OC COO o B3anM000YCIOBICHHOCTH IIEJICH, COMIEPIKaHMs, Pe3yJTbTaTOB O0yUCHHUS
U TpeOOBaHWUH K YPOBHIO IIOJTOTOBKH BBITYCKHHKOB.

N3yuenne mpenmeTa, peanuzyemMoe B YCIOBUSAX Au(depeHIIMPOBAHHOTO,
npoduibHOrO  00y4YeHHs, TMpu3BaHO  obecmeunTh  001IE00pa30BATEIBHYIO U
OOIIEKYIbTYPHYIO MOJATOTOBKY BBITYCKHHKOB IIKOJBI, HCOOXOAUMYIO IS adanTaIiuu
UX K OBICTPO MEHSIOIIMMCS YCJIOBHUSM >KA3HHU B COITMYME, a TAKXKe JUI MPOAOTIKECHUS

06Y‘ICHI/I$I B CpCAHUX CICOHWAJIbHBIX W BBICHINX y‘IC6HBIX opraHusanusax, B KOTOPBIX



XUMHUS SBIICTCS OAHOU M3 MPUOPUTETHBIX TUCITUATIINH.

B cooTBeTCTBUU ¢ AaHHBIMH TOJIOKEHUSMU MOJICTbHAS CHHXPOHU3UPOBAHHAS
pabovass TmporpaMma cpenHero oobmero oOpasoBaHus (0a30BBIi  YPOBEHB):
yCTaHaBIMBaeT 00s3aTebHOE (MHBAPUAHTHOE) MPEIMETHOE COJEPIKAHKE, OMPEaeIseT
KOJIMYECTBEHHBIC W KAYECTBCHHBIC €T0 XapaKTEPUCTUKHU Ha KaXJAOM JTare W3YICHHS
npeaMeTa, TMPEeayCMaTpUBAaeT TMPHUHIUIBI  CTPYKTYPUPOBAHUS  COACPKAHUA U
pacmpeneneHus ero 1o KjaccaM, OCHOBHBIM pa3jiesiaM B TeMaM Kypca; 1aéT IpUMEepHOe
pacmpeneneHne ydeOHBIX YacoB IO TEMaTHYCCKUM  paszjesiaM, pPEeKOMEHIyeT
MPUMEPHYIO TIOCJICIOBATEILHOCTh HM3YUYCHHSI OTACIBHBIX TEM Kypca ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Y4eOHOro mpoliecca,
BO3pacTHhIX ocoOeHHocTedl ywammxcs 10-11 kmaccoB; 1aéT  METOAMYECKYIO
WHTEPIPETALNIO TeJIeH N3YUCHUS TIpeIMeTa Ha YPOBHE: COBPEMEHHBIX TIPHOPUTETOB B
CUCTEME cpeaHero ooOmero oOpa3oBaHUA, COJEPKATEIBHOM  XapaKTepUCTUKH
IUTAHUPYEMBIX pe3yJbTaTOB OCBOSHHS OCHOBHOW 00pa30BaTEIbHONW IMPOTPAMMBI
cpemHero obmero oOpa3oBaHWs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIAMETHBIX),
OCHOBHBIX BHUJIOB y4e€OHO-TIO3HABATEIBHON JESITEIIbHOCTH YYEHHKA IO OCBOCHHUIO
comepxaHus mpeameta. [lo BceM Ha3BaHHBIM IO3HUIMSIM B TMPOTPaMME COOJIOJCHA
peeMCTBEHHOCTh ¢ Pabouel mporpaMMoii OCHOBHOTO 0O0IIIero oOpa3oBaHUs 10 XUMHUHU
(mmst 8—9 Ki1accoB 00pa3oBaTENbHBIX OPraHU3aIi, 0a30BbIN YPOBEHB).

MopenbHass ~ CHHXpOHU3MpOBaHHAs  pabodas TporpaMma HWMeEeT  IIeJb
CUHXPOHU3HUPOBATh COJIEP)KAHUE Y4eOHOro MpeaMeTa A M3YYEeHHs MpeaMeTa

«Xumus» B 10-11 kmaccax B paMkax MyJIBTHIPOGUILHOTO y4eOHOTO TUTaHA.

Ilenu u 3agaum ydeOHOTO TIpeaMeTa «XUMHs» B COOTBETCTBYIOIIEM pasieiie
MPOrpaMMbl TIPEJCTaBICHBI COBMECTHO, KakK g 0a30BOTO, mak u O yenyOiéHHO20
ypoéneii*.

B paznene Ilnanupyemsbie pe3yiabTaThl OCBOSHHUS YYEOHOTO mMpeaMera «XUMUsD)
CUHXPOHU3AIMS TPEJCTaBlIeHa B BHJIC JOMOJTHCHUS K 0a30BOMY YPOBHIO, a UMEHHO,

[IpenmeTHble pe3yabTaThl, JAOCTUTAaEMble OOYYAIONIMMUCS HAa YriayOJIEHHOM YpOBHE



N3Y4YCHUS XUMHUH, BbIJICIICHBI KprMG‘OMl.

B paznenax Coaepkanue marepuana M TeMaTHyecKoe IUIAHMPOBAaHUE UMEETCS

2

BBI,Z[CJICHHBIfI MaTcpuall, I/IMCIOHII/Iﬁ INOJYCPKHUBAHHUC™ KaK Ha 68,30BOM, TaKk MW Ha

yrayOn€HHOM YpPOBHSAX, KOTOPBIM H3ydaeTcs B O3HAKOMUTEIHHOM IUIAaHE W HE
BKJIFOYAETCS B COCTaB MPEAMETHBIX pe3yibTatoB ocBoeHus: OOII COO.

B paznene Tematnueckoe MIaHUPOBAHHME MPUHLUI CUHXPOHU3AIMHU MPOSBICH
ciaeayronmM oOpa3oM: 4Yachl HEACIBHOM HArpy3Ku g yriyOJI€HHOTO W 0a30BOTO
YpOBHEM yKa3aHbl TaKMM 00pa3oM, YTO OJHA TeMa (OJIMH Yac B HEJENI0) €IUHA IS
JIBYX YPOBHEM, a OCTAJIbHBIC J[BA Yaca U TEMbI HEJEILHON HArpy3KH ISl YIITYyOJIEHHOTO
YPOBHS YKa3aHbl B CTPOKAX HUXKE U TOJBKO JJIA 3TOr0 YPOoBHs. YacTh pe3epBHBIX 4aCcOB
MO3BOJIMJIA BCTPOUTHh HEOOXOJMMOE KOJMYECTBO YACOB B TEMax HM3YUCHHS, a TaKXKe
OpraHu30BaTh U TEMATHYECKOE MOBTOPEHUE KaK Ha 0a30BOM, TaK M Ha yINIyOJIEHHOM
YPOBHSIX, 1 UTOTOBOE MOBTOpeHHE; B rpadax «KoanyecTBO 4acoB yKa3zaHbl TaKKe TE

4ackl, KOTOPbIE B3SATHI U3 pe3epBa (YKazaH CUMBOJI «P»).

'Kypcusom B TekcTe nporpammbl B pasgenax « Lean u 3apaum», «lpeameTHble pesyabTaTbi»

Bbl4eNeHbI3IEMEHTbI, KOTOPbIe NPeaCcTaBieHbl A1A U3yYeHNUa Ha yray6aEHHOM YpOBHE.

2|-|O,£l,‘-le[Z)Kl/IBaHl/Ie nmeeT matepman, KOTOprVI M3y4yaeTcAa B O3HAKOMUTE/IbHOM NJlaHE U HE BK/1IOYaEeTCA

BCOCTaB NpegMeTHbIX pe3ynbtaTtos ocsoeHnAa OO COO.

[Ipu dopmupoBanum TeMaTUYECKOTO TUIAHUPOBAHUS TMPETyCMATPUBAIOCH
pacrnpeiesieHie 4acoB BHYTPU TEM U MEXJYy TEMaMHM C LEIbI0 00eCTIeUeHHs HEeeIbHON

Harpy3ku JUisi OOYYaroIIMXCS, W3y4YalIUX XUMHUI0O Ha YIIYOJIEHHOM YpOBHE.



[lepepacnpenenenue 4YacoB MEXIy HEKOTOPBIMH TEMaMH IO3BOJHIO COXPaHUTh
TeMaTHYeCKU yueOHBIH 00BbEM MaTepuasa, WCIOJIb30BAHNUE PE3EPBHBIX YacOB TaKXKe
o0Oecreuno Haluyue ydeOHbIX YacoB Ha 0000IIEHHE, WTOrOBOE IOBTOPEHUE U
KOHTPOJIb y4yeOHOro marepuana. Takum o00pa3oM, CHHXPOHM3AIUS TEMAaTUYECKOTO
IUTAaHUPOBAHUST 0Aa30BOr0 W YIiyOJEHHOTO YPOBHEM H3YyYEHHUS] XMMHH TOJIHOCTBHIO
COXpaHWJa COJEpKATEJbHbIA acmekT mnporpaMmmbel KypcoB 10-11 kiaccoB s
MYyJIbTUIPO(UIBHOTO Y4€OHOTO MJIaHa.

JlanHass mnporpaMma SIBISIETCS OPUEHTUPOM JUIsl  COCTaBJIEHUS Ppaboumx
IpOrpaMM, aBTOPHI KOTOPBIX MOTYT MPEIJIOKUTH CBOM MOIX0/] K CTPYKTYPUPOBAHUIO
IOCJIEIOBATEIbHOCTH H3Y4YEHHUs] ydeOHOro Marepuana, a TakkKe CBOE BUJCHHE
OTHOCHUTEJILHO BO3MOKHOCTH BBIOOpa BapUaTHUBHOW COCTABIIAIOIIEH COAEpIKAHUS
npeaMeTa JAOMOJHUTENBHO K 00s13aTe/IbHOM (MHBapUAHTHOM) YacTH €ro CoAep KaHus B
paMKax pe3epBHbIX 4acoB. Pe3epB yueOHOro BpeMeHH pEKOMEHIYETCs ISl peaau3aluu
aBTOPCKHX MOJIXO/0B K UCIOJIb30BAHUIO Pa3HOOOPa3HBIX (JOPM OpraHU3alliUd Y4eOHOTO

npoiiecca.

OBIIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA «XUMUWSD»

Xumuyeckoe oOpa3oBaHHE, TMOJIYy4aeMOE€ BBITYCKHUKAMH CPEIHEH NIKOJIbI,
SBJIIETCSI HEOTHEMJIEMOW YacThi0 MX 00pa3oBaHHOCTH. OHO CIIYXKHUT 3aBEPIIAIOIIIM
ATAlOM peajlu3alid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIINX IIEJIOCTHON CUCTEME XMMHUYECKOTO 00pa3oBaHus. ITH IECHHOCTH
KAaCcaroTCs TIO3HAHUS 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHHUS M OOIIEH
KYJbTYpbl YEJIOBEKa, a TaKXKE SKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3MI0POBBI0 M TPUPOAHON cpene. Peanmsyercs xumudeckoe 0Opa3oOBaHHUE YdUaIUXCS
CpedHed IIKOJbl CpPEACTBAMH Y4eOHOro TmpeaMera «XUMHS», COAepKaHue U
MOCTPOCHUE KOTOPOT'O OMPEICIICHBI B IPOrpaMMe ¢ yUETOM crieliMUKU HAYKW XUMUH,

e€ 3HAYCHUS B TO3HAHWUHU TPUPOJBI U B MATEPUATBLHOM KHU3HHU OOIIECTBA, a TAKXKE C



y4€ToM OOHmMX WLeJIed W MPUHUMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI CpeHero oomiero obpazoBanus B Poccuiickoit ®Denepanuu. Tak, Hampumep,
pu GOPMHUPOBAHUU COACPKAHUA MPeaMeTa «XUMUS» YUTEHBI CIIETYIONIUE TOJI0KEHUS
o crienu(rKe U 3HAYCHUU HAYKH XUMUU:

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT ocoOyro pojib B
COBPEMEHHOM LMBUJIM3ALMM, B CO3/IaHUH HOBOW 0a3bl MaTepHAbHOM KyJbTypbl. OHa
BHOCHUT CBOM BKJIaJq B (OPMHUPOBAHHE PAIMOHATHLHOTO HAYYHOTO MBIIIJICHUS, B
CO3J]aHUE LIEIOCTHOTO TIPEACTaBlIeHUS OO0 OKpyXKalolleM MHpEe KakK O €JIUHCTBE
OpUPOABl U YEIOBEKa, KOTOpoe (QopMUpYeTCsl B XHMHH HAa OCHOBE NOHHUMaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIETO MHUpPa, OCO3HAHUS B3aWMOCBSI3U MEXIY
CTPOCHHEM BEILIECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU IIPUMEHEHUSI.

CoBpeMeHHass XHWMHS KaK HayKa CoO3MJareibHasi, KaK HayKa BBICOKHX
TEXHOJIOTMM HalpaBjieHa Ha pElIeHHE INIOOAJbHBIX NPOOJieM yCTOHYMBOIO pPa3BUTHUS
YEJI0BEUECTBA — CHIPHEBOM, YHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30IMaCHOCTH
U OXpaHbl 370pOBbi. T€CHO B3aMMOJEWUCTBYS C JIPYTMMH €CTECTBEHHBIMU HayKamw,
XUMHS CTajla HEOThEMJIEMOW YacThbl0 MUPOBOM KYJIbTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPY/1a U )KU3HU KaKJIO0TO 4jieHa 00IEeCcTBa.

B coorBerctBun ¢ oOmmumu nensmu u npuHiunamu COO  copepskaHue
npeaMeTa

«Xumus» (10-11 xmaccel, 0a30BbIii ypOBeHb HW3y4eHHsI) OPHUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOATOTOBKY OOYYarOIIMXCs, HEOOXOIUMYIO
UM JJIs1 BBIpAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIIEIIHOTO BKIFOUEHUS B KU3Hb
colMyma, NOpOJOHKEHHS oOOpa3oBaHHs B pPA3IMYHBIX O0O0JACTAX, HE CBA3AHHBIX

HEMOCPEACTBEHHO C XUMHEM.

CocTaBIgOIIMMA npeamMera «XUMUS»  SBISIOTCS  0a30BbIe
KYpChI —
«Opranunueckas XUMMUSD u «Oo6mas "

HEOpraHn4decckas XUMMUA», OCHOBHBIM



KOMITOHEHTOM COJIEP>KAHMSI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUW O HEOPraHWYECKOW XUMUHU (C BKIIOUYEHUEM 3HAHUM U3 OOLIEH XUMHH) U
opranndeckoil xumud. DOpMHUpPOBAHHME JAHHOM CHUCTEMbl 3HAHUU TPU HU3YYEHUU
peaMeTa 00eCneYrBaET BO3MOKHOCTh PACCMOTPEHHMSI BCETO MHOI000pa3usl BEIIECTBHA
OCHOBE OOIIMX MOHSATHH, 3aKOHOB U Teopui XuMuH. CTpyKTypa COJEp KaHUs KypCOB —
«Oprannyeckass xumusa» u «OOm@as u HeopraHuueckas XUMHs» cGOpPMHUpOBaHA B
nporpaMme MO XHMHHM Ha OCHOBE CHCTEMHOIO MOJAXO0Ja K HM3YyYEHHIO Y4eOHOro
MaTepuania M OOyCJIOBJIEHa MCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
onpeaenEHHbIX TEOPETUYECKUX YPOBHSIX. B Kypce OpraHM4eckoll XWMHH BEIIECTBa
paccMaTpUBalOTCSI HAa YPOBHE KIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COEIMHEHMI, a TAK)KE€ Ha YPOBHE CTEPEOXUMHUYECKUX MIIJIEKTPOHHBIX MPEICTABICHUN O
CTpOeHHUH BellecTB. CBeeHus1 00 U3y4yaeMbIX B Kypce BEIIECTBaX JAal0TCs B PA3BUTHH —
OT YTJEBOJOPOAOB 1O CIOKHBIX OMOJOIMYECKM aKTHBHBIX cOoeIMHEHUH. B kypce
OpraHWYeCKON XMMHH TOJYy4YaloT Pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmero oOpa3oBaHusA II€PBOHAYAIBHBIE MPEACTABICHUS O XUMHUYECKON CBA3H,
KJIACCU(UKALMOHHBIX TPU3HAKaX BELIECTB, 3aBUCUMOCTU CBOMCTB BEILECTB OT HX
CTPOEHHUS, 0 XUMHUECKOU PEaAKIIIH.

B mnpenmere «Xwumus» 0a30BOro ypoBHS paccMaTpUBAETCS HM3YyUYCHHBIM Ha
YpPOBHE  OCHOBHOTO  00mIiero oOpa3oBaHMsl ~ TEOPETHMUECKUH  MaTrepuan U
(aKTOJOTMYECKHE CBEICHHSI O BEILIECTBAX U XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas ¥ HeopraHuyeckas XuUMHUS» OOy4yalolUUMCS MpPerOoCTaBIAETCS
BO3MOYKHOCTh OCO3HATh 3HAYEHHE MEPUOJUUYECKOTO 3aKOHA C OOILETEOPETHUECKUX U
METOJIOJIOTUYECKUX TMO3UILUH, TIy0Ke MOHATh HCTOPHUYECKOE H3MEHEHHE (PyHKUUN
ATOTO0 3aKOHAa — OT 0000MIaroIIel A0 OOBSICHSIONEH W MpOorHO3Upyrome. Enunas
CHCTEMa 3HAHUM O BAXHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHUH, a TaKKe O XUMHUYECKUX peaKIusix, ux CYIIHOCTH u
3aKOHOMEPHOCTAX npotekaHusi jgomnonnsercs B Kypcax 10 um 11 xkmnaccos

DIIEMEHTAMHU  COJEPKAHMS, HUMEIOUIMMHU KYJbTYPOJOTMYECKMI W  PHUKIAJIHOU



XapakTep. JTU 3HAHUS CIOCOOCTBYIOT NOHMMAHHUIO B3aHUMOCBSI3H XHUMHH C JPYTUMU
HayKaMH, PacKphIBalOT €€ poJib B IO3HABATEIbHOM M MPAKTUYECKOW NESITEIbHOCTH
4eJioBeKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUSI K MPOIECCY TBOpUYECTBA B 00JIACTH
TEOPUU U  TPAKTHUUYECKUX  MPUIOKEHUH  XUMHUH, TOMOTAIOT  BBITYCKHUKY
OPUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C
XUMHEH, KPUTHUYECKU OCMBICIUBATh WH(OPMALIUIO U MPUMEHATh €€ ISl MOTOJTHEHHUS
3HAHWM, PEIICHHUS] WHTEJUIEKTyaJIbHBIX W 3KCIEPUMEHTANbHBIX HMCCIEI0BATEIbCKUX
3amay. Copepxkanue ydeOHOTO TmpenaMera «XuMHUsS» JaHHOTO YPOBHS HU3YYEHUS
OpPUEHTUPOBAHO Ha (GOPMUPOBAHKE Y OOYUAIOIIMXCSI MUPOBO33PEHUECKON OCHOBBI JIJIsi
noHuMaHusi  ¢uiaocoPckux  UAeH, TaKMX ~ KaK:  MaTepuaJbHOE  €IUHCTBO
HEOPraHWYECKOTO M OPraHMYECKOro MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB HUX
COCTaBOM M CTPOEHHUEM, MO3HABAEMOCTh NPUPOAHBIX SIBJIECHUN MYTEM SKCHEPUMEHTA U
pelieHusT  TPOTUBOPEYMM  MEXAy  HOBBIMHM  (dakTaMM U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEHICHUH HKOJOTMYECKUX Hpodiem, a
TaK)Ke MpoOJeM COEpeKEHUsT SHEPIeTUYECKHX PECYPCOB, ChIPbS, CO3JaHUS HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.
B nmane pemeHus 3ajad  BOCIMTAHMS, PAa3BUTHS W COLMAIM3aLUU
00yJarONUXCSATPUHATBIE TPOrPaMMON IO XUMHUU TOAXOABI K OIPEIEIICHHUIO
coZlepKaHUs UIIOCTPOEHUATIPEAMETAa  MPEAYCMATPUBAIOT
dbopmupoBaHre y  OOydYarOlIUXCS YHUBEPCAJIbHBIX YYEOHBIX JACHCTBUM,
UMeEIoNIMX 0a30BO€ 3HAYCHHE JJISl Pa3IMYHBIXBUJOB JESTENIbHOCTU: PEIICHUS
npoOeM, MIOKCKa,
aHanuza WU oOpaboTkumHbOpMaIuH, HEOOXOMUMBIX  JIJIS
NpUOOPETEHUsT OMBITa MPAKTUUYECKOW U UCCIIEIOBATEIbCKON JIeATEIbHOCTH,
3aHUMAIOLIEH BaXXHOE MECTO B TTIO3HAHUU XUMHUH.
XUMHs Ha YPOBHE YIJIy0JEHHOT0 M3yU€eHHsl 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-Hay4HOro oopazoBanus yuamuxcs 10-11 kmaccos. M3yuenue npeamera,

peanuzyemMoe B yCIOBUAX JuddepeHIMpPOBaHHOIO, MPOPHIHLHOTO



o0yueHwus, MIPU3BAHO obecrneunTh o0mieo0pa3oBaTeIbLHYIO u
OOIIEKYIbTYPHYIO MOJATOTOBKY BBIITYCKHHKOB IIKOJbI, HEOOXOAUMYIO NJISl aJanTaliu
UX K OBICTPO MEHSIOUIMMCS YCIOBMSIM JKU3HHU B COLMYME, a TAKXKe JJIs MPOJOJIKEHHUS
oOydeHHsT B OpraHu3alusix MNpodecCHOHATBHOIO 00pa30BaHus, B KOTOPBIX XHMHS
SIBJIIETCSL OJJHOW W3 MPUOPUTETHBIX AMCLUIUIMH. B mporpaMMe mo XMMuM HazHaYeHHUE
npeaMera «XUMHUS» TOIy4YaeT MOAPOOHYI0 HWHTEPIPETAMIO B COOTBETCTBUH C
ocHoBononarapomumu nosoxeHussMu I'OC COO o B3auM000yCIIOBIEHHOCTH LIEJIEH,
COJIEp)KaHus, pe3yiabTaToB OOy4YeHHs U TpeOOBaHMM K YPOBHIO HOJATOTOBKHU
BBIMTYCKHUKOB. CBHIETEIHCTBOM TOMY SIBISIFOTCSI  CICAYIOLIUE  BBIMOJIHAECMBIC
IPOrpaMMoOi 10 XUMUU (YHKIIHH:

MHPOPMAIIMOHHO-METOJNYECKAsl,  peanus3alus  KOTOpol  oOecreuuBaer
MOJlydYeHUE TPEACTABICHUS O IENAX, COACpPNKAHHH, OOIIeH CTpaTerud OOy4eHHS,
BOCIIMTAHUSA U Pa3BUTUS OOy4YaOIIMXCSl CPEACTBAMU NPEAMETA, U3y4aeMOro B paMKax
KOHKPETHOTO MPOQuIIs;

OpraHM3aIMOHHO-TNIAHUPYIOMIas, KOTOpas MpeaycMaTpuBaeT OMpe/esICHuE:
NPUHLIUIIOB CTPYKTYPUPOBAHUSI U MOCIIEIOBATEIbHOCTH U3yUeHUs! yueOHOTO

MaTepuana, KOJTMUYEeCTBEHHBIX U KaUeCTBEHHBIX €T0 XapaKTePUCTHK;

HNOJIXOJ0B K (POPMHPOBAHUIO COJEPKATENIbHON OCHOBBI KOHTPOJII U OLEHKHU
o0Opa3oBaTeNbHbIX JOCTHKEHMH OOYyYarolmMXcs B paMKax HUTOrOBOM aTTECTallUd B
¢dbopMe eTMHOTO TOCYJaPCTBEHHOTO YK3aMEHa M0 XUMHUH.

[Iporpamma asist yriyOIE€HHOTO U3YUEHHS] XUMHHU:

yYCTaHABIIMBAaeT HWHBAPUAHTHOE MPEIMETHOE COJEp)KaHue, O00s3aTeNbHOE IS
U3y4eHUS B paMKax OTHEIbHBIX MNpoQuiel, NpeaycMaTpUBaeT pachlpeiesieHue |
CTPYKTYpUPOBAHUE €ro MO KiaccaM, OCHOBHBIM COJEP>KaTENbHBIM JIMHUSAM/pa3aenam
Kypca,

na€T TMpUMEpHOE pacrpeesieHue y4yeOHOro BpPEMEHH, PEKOMEHIYEeMOTo JUIs
W3YYCHUS OTJEIHHBIX TEM;

npemparact MnMpUMCEPHYIO IMOCICA0BATCIbHOCTh H3YUYCHUS y‘IC6HOFO MaTcpuraia



y4€TOM JIOTUKHA TOCTPOCHHUSA Kypca, BHYTPUIPEAMETHBIX M MEKIPEIMETHBIX
CBsI3¢H;

NaET METOAMYECKYI0 MHTEPHPETalUI0 LeJeld M 3a7ad W3y4YeHUs IpeaMeTa Ha
yrayOnEéHHOM YpOBHE € YYETOM COBPEMEHHBIX HPHUOPUTETOB B CUCTEME CPEIHEro
oOmiero oOpa3oBaHMsl, COAEPKATEIBHON XapaKTEPUCTUKHN TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 0Opa30BaTEIBHOW MPOTPAMMBI CPEIHEr0 OO0IIero oOpa3oBaHUS
(JINYHOCTHBIX, METANMPEIMETHBIX, PEIMETHBIX), @ TaAKXKE C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHBIX JCHCTBUI OOYy4arolIerocss MO OCBOCHHUIO COJEpKaHUS
npeaMera.

[To BceM mo3uIMsIM B IPOrpaMMe M0 XUMHUHU MIPEAYCMOTPEHA TPEEMCTBEHHOCTD C
oOydeHrneM XMMHH Ha YPOBHE OCHOBHOTO 00111eT0 oOpa3oBanus. [Iporpamma no xumun
CILy’)KMUT OPUEHTUPOM JJIsl COCTABIICHUS aBTOPCKUX pabouMXx Mporpamm. 3a Ipeneiaamu
YCTAHOBJICHHOW  NporpaMMod MO  XUMHUU  0Os3aTelbHOM  (MHBApUAHTHOM)
COCTaBIISIIONIEH COJEepKaHUS Y4eOHOTro mpeaMera «XUMHUsS» OCTaETcsl BO3MOXKHOCTD
BbIOOpa €ro BapHUaTUBHOM COCTaBISIONICH, KOTOpas JOJDKHA OINpEAeNsAThCS B
COOTBETCTBUM C HAIpaBICHUEM KOHKPETHOrO Mpoduis o0yueHus. ABTOpaMu padounx
IporpaMM MOKET OBbITh MPEAJIOKEH MHOW MOJAXOJ K CTPYKTYPHUPOBAaHUIO Y4eOHOTro
MaTepuaia M IMOCJIeI0BaTeIbHOCTH €ro U3y4eHHs, CBOE BHJEHHUE MyTeHd M CIOCOOOB
bopMHpOBaHUS CHUCTEMbl MPEIMETHBIX 3HAHWM, YMEHUH U BUAOB Yy4eOHOU
JESTEIbHOCTH, a TaKXKe CHUCTEMbI CTIIOCOOOB M METOAMYECKUX MPUEMOB MO PA3BUTUIOU
BOCIIUTAHUIO O0YYAIOIITUXCSI.

B cooTtBercTBHM ¢ KOHIIENTYanbHbIMU NosI0keHUIMU PI'OC COO o Ha3HaueHUn
mpeaMeToB 0a30BOr0 U yriayONEHHOTO ypoBHEW B cucTeme auddepeHITMPOBAHHOTO
00yueHHUsI Ha YpPOBHE CpeHEro 00Iero oopa3oBaHusi XUMHUsI HA YPOBHE YIIIYOJIEHHOTO
U3yYEHHUs HamNpaBlieH Ha peaju3alyio MPEEeMCTBEHHOCTH C MOCIEAYIOLIUM 3TaroM
MOJyYeHUs XUMHYECKOTo 00pa3oBaHMS B paMKax HM3y4YeHHUS  CIEIUATBHBIX

CCTCCTBCHHO-HAYYHBIX MU XMMHWUYCCKUX AUCHUILIMH B BY3aX WM OpraHU3alUsAgX CpEAHCTO



npodeccruonanbHOTO O00pa3oBaHus. B 3To#l CBs3M m3ydeHWe mpeaMmeTra  «XUMUD)
OPHUEHTHUPOBAHO TPEHMYIIECTBEHHO HA pACIIUPCHHUE W

yriyOJieHue TEOPETUIECCKOU U IPAKTHIECKON MIOJITOTOBKH
oOyJaromuxcsi, BbIOPABIIMX ONPEACIEHHBIH MPOo(QHiIsL OOyJYCHHs, B TOM 4YHCIE C
MIEPCIIEKTHBON MOCIIEAYIONIETO MOTyUYeHUs XUMUIECKOT0 00pa30BaHus B OpraHU3aIusIX
npodeccuonansHoro oopazoanusi. B ceere Tpedoanuit ®I'OC COO k miaHUpyeMbIM
pe3yJabTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTEIIbHON IPOrpaMMBbI CPEIHETO OOIIEero
o0Opa3oBaHMs U3y4eHHUE MTpeIMeTa « XUMHEs» OPHUEHTHPOBAHO TAKKE HA PEIICHUE 3a/1a4
BOCIIUTAaHHUS M COIMAJILHOTO PAa3BUTHS OOYyYaroIIMXCsA, Ha (GOPMHUPOBAHUE Y HUX
OOIICHHTEIUICKTYATbHBIX YMEHHUH, YMEHHM pallMOHaIN3alii y4eOHOTO Tpyda H
0000IIEHHBIX  CMOCOOOB  ACATEIBHOCTH,  HMMEIIMX  MEKIUCIUIUTMHAPHBIN,
HAJIMPEIMETHBIA XapaKkTep.

XvMHsI HA YpPOBHE YIIIYOJIEHHOTO HM3YYECHHS BKIIOYAET YIIyOJEHHBIE KypPChI

«Oprannyeckad xuMus» U «OOmas W HeopraHudeckas xumus». Ilpu
OTpe/ieNIeHUN MOAXO0A0B K OTOOPY M CTPYKTYPHOM OpraHM3allM COAEpKaHHUS ITUX
KypCOB B IPOrpamMMe IO XHMHHU 3a OCHOBY mNpuHATH nosioxkeHus PI'OC COO o
pasnnuuax 6a30BOro M yriiyoJéHHOTo ypoBHEH U3ydeHUs IpeIMeTa.

OcHoBy coxepxaHus KypcoB «Opranuyeckas xumus» u «OOmas u
HEOPTaHUYECKAsl XUMHS» COCTABISET COBOKYITHOCTH NPEIMETHBIX 3HAHUM U yMEHUU,
OTHOCSIIIMXCS K 0a30BOMY YPOBHIO H3Yy4YEHMsI MpeaMera. JTa CHCTeMa 3HaHHM
MOJIyYaeT OMNpPEAETIEHHOE TEOPETUYECKOE JIOMOJHEHNUE, MO3BOJSIONIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO Oonpimmii 00BEM  (akTonormueckoro Marepuana. Ha
yrIyONE€HHOM ypOBHE M3y4YeHUs MpeaMera oOecredeHa BO3MOKHOCTh3HAYUTEIBHOTO
yBEIMUYEHHS 00BEMA 3HAHUM 0 XMMUYECKUX 3JIEMEHTAX M CBOMCTBaX UX COCUHEHUN Ha
OCHOBE pAacCIIUpEHHUs U YIrayOJeHHs TMpeACTaBICHUH O CTPOCHUU BEIECTBA,
XUMHAYECKON CBSA3M M 3aKOHOMEPHOCTSX IMPOTEKAHUS PEAKLIUM, PACCMATPUBAEMBIX C

TOYKH 3pCHUSA XMMHUYECKON KMHETUKHU U TEPMOANNHAMUKMU. HBy‘ICHI/Ie MEPpUOANICCKOIO



3akoHa u Ilepuoaumyeckod CHUCTEMBI XHUMHUYECKHUX 3JEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX IPEIACTABICHUSAX O CTPOCHUH  aroMa.
XuMuyeckasi CBsi3b OOBSICHSAETCS C TOUKU 3PEHUS] SJHEPIETUYECKUX

M3MEHEHUH mnpu €€ oO0pa3oBaHMM W pa3pylIEHHH, a TaKXKe C TOYKHU
3peHusi MeXaHu3MoB €€ oOpa3oBaHus. V3ydeHHe THUIIOB pEAKIHUI JTOMOJIHSIETCS
dbopMUpOBaHHEM MPEICTABICHUM 00 SJIEKTPOXMMHUYECKUX MPOIECCax M DIEKTPOTIU3E
pacIuiaBoB M PacTBOPOB BENIECTB. B Kypce OpraHMYecKod XMMHUU MPU PACCMOTPEHHH
PEaKIMOHHON CIHOCOOHOCTH COEAMHEHMH yHemseTcsi 0co00e BHUMAHHUE BONpOcaM 00
AIEKTPOHHBIX 3(PeKTax, 0 B3aMMHOM BIUSHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3Max
peakuuii. Ocoboe 3HayeHWE HMEET TO, UYTO Ha COJEp)KaHUE KypCOB XHUMUU
yIIyONEHHOTO YpPOBHSI M3YYEHHs JUIs KJIacCOB ONpeenEHHOro npoduis (riaaBHBIM
00pa3oM Ha UX CTPYKTYpy M XapakTep JOINOJHEHHA K OOHIeil crucTeMe MpeIMETHBIX
3HAHWW) OKa3blBAaIOT BIIMSHHME CMEKHbIE IpeaMeThl. Tak, Hampumep, B COACPKAHUU
npeaMeTa Uil KJIacCOB XMMHMKO-(U3MUECKOro Mpo@uiist 0oJiblIoe 3HA4YeHHE OyayT
UMETh 3JIEMEHTHI Y4eOHOro Marepuaia no oomei xumuu. [Ipu nzyyenun npeamMera B
JAHHOM CJlyyae akLEHT OyJeT clesllaH Ha OOIIHOCTh METOJOB MO3HAaHMsS, OOIIHOCTb
3aKOHOB M TEOpUH B XUMUM U B (PU3MKE: aTOMHO-MOJEKYJSpHAas TEOpus
(MonexynsipHast Teopusl B (PU3MKE), 3aKOHBI COXPAHEHMs] MAacChl MU DHEPIHU, 3aKOHbI
TEPMOJIMHAMMKH, 3JIEKTPOJIM3a, NMPEACTABICHUS O CTPOCHUM BELIECTB M JApyroe. B
COJICp’)KaHUM TIpeAMeTa JJIsi KJIAaCCOB XMMHUKO-OMOJOTHYECKOTO mnpoduiis OoabIIui
yIeJabHbIA Bec OyaeT MMETh opraHudeckas xumus. B aTom ciydae npenocTaBisieTcs
BO3MOXHOCTb JIsl 0oJiee OOCTOSITENbHOTO PACCMOTPEHUsI XMMHUYECKOW OpraHu3alud
KJIETKM KaK OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOW BXOJST, K NMPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIOHEHTBI, KaK JIMMUbI, OCJKH, yIIeBOAbl, HYKJICHHOBBIE KUCIOTHI U
npyrue. [Ipu 3ToM 3HaHUS 0 COCTaBE M CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB
OPraHWYECKHUX BEIIECTB CIY’KaT OCHOBOM I M3YyYEHHsS CYLUIHOCTH HPOLECCOB
dboTOCHHTE3, IbIXaHUS], TUILEBAPEHUSI.

B muane ¢opMHupoBaHHMS OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOEHUS



oOIIeHAYYHBIX METOJOB IO3HAHUS W OMbITAa MPAKTHUYECKOTO MPUMEHEHHUS Hay4YHBIX
3HAHMM H3y4yeHHE IMpeaMeTa «XHUMHs» Ha YriIyOJd€HHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3SIX C Y4YeOHBIMH TIpPEeIMETaMH, BXOASIIMMH B COCTaB
npeaMeTHbIx — oOnactedt  «EcTecTBeHHOHayuHble MpeaMeThl», «MaremaTuka W
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTYypay.

[Ipu n3yuyeHun y4yeOHOro mpeamera «XHMHs» Ha yriyOJEHHOM YPOBHE TaKkKe,
KaK Ha ypOBHE OCHOBHOTO W CpeAHero obOmiero oOpazoBaHus (Ha 0a30BOM ypOBHE),
3a/1auell IepBOCTENIEHHOW 3HAYMMOCTHU SIBJII€TCS (POPMUPOBAHME OCHOB HAYKU XUMUU
KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, TPAKTUYECKON JEATENBHOCTH YEJIOBEKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyNbTYphl. Pemienue 3Toil 3a1aun Ha yriyOJi€HHOM
YPOBHE U3y4YEHUS MPEAMETA MPEIII0JIAracT PEATN3ALUI0 TAKUX LENEH, KaK:

(opMHpOBaHKE NIPEICTABIICHUIA:

O MaTepUaJbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX U IO3HABAEMOCTH SIBJICHUI
IIPUPOJBI, O MECTE XMMHUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ BEAYILIECH pOJU B
o0OecreyeHnn YCTOMYMBOrO pPa3BUTHsSI  4YEJIOBEUECTBA: B  PEIIEHUH IpoOiemM
AKOJIOTHYECKOM, SHEPreTHYeCKOW M IMHINECBOW O€30MacHOCTH, B Pa3BUTHH MEIUIIMHEI,
CO3JJaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHHKOB JHEPruM, B O0ECreyeHUuu
PalMOHAJIBbHOIO TMPHUPOIOIOIb30BaHNS, B (POPMUPOBAHUU MHUPOBO33pEHUSI U 0OIIEi
KYJIbTYpbl YEJIOBEKa, a TaKXe SKOJIOIMYeCKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY
3I0POBBIO Y IPUPOJHOM CPENE;

OCBOCHHME CHUCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOM COCTABIISAIOLIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA: (PYyHIAMEHTAJIbHBIX MOHSTHI, 3aKOHOB U TEOPHIA
XUMHH, COBPEMEHHBIX MPEJICTABICHUNA O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJICKYJISIDHOM, HAJIMOJEKYJISIPHOM, O TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMHYECKUX PEAKLIUN, O XUMHUYECKOM
paBHOBECHHU, pAaCTBOpaxX M JUCHEPCHBIX CHCTeMax, 00 OOIMX HAyYHBIX MPUHIIAIIAX
XUMHYECKOTO ITPOU3BO/ICTBA;

dbopmMupoBaHre y 00YYaIOIIMXCS OCO3HAHHOTO MOHUMAHMS BOCTPEOOBAaHHOCTH



CHUCTEMHBIX XHMHWYECKUX 3HAHUM i1 OOBIACHEHHUS KIIIOUEBBIX HJIEH M mpobiieM
COBPEMEHHOW XWUMUH, JJII OOBSICHCHHS M TMPOTHO3HPOBAHUS SBJICHHMA, WMEIOIIHX

€CTECTBEHHO-HAYUYHYO MIPUPOLY; IPAMOTHOTO pelIeHus po0JeM,
CBSI3aHHBIX C XUMHUEW, MPOTHO3UPOBAHUS, aHaiuM3a U OIEHKU C MO3UIUU
HKOJIOTHYECKON  O€30MacHOCTH  MOCJIEACTBUM  OBITOBOM M IPOU3BOJACTBEHHOM
NEATEeIIbHOCTH Y€JIOBEKA, CBA3aHHONW C XMMHUYECKUM IMPOU3BOJICTBOM, HUCIOJIb30BAHUEM
U TIepepabOTKOM BEIIECTR;

yrayOJeHue MpeICTaBlIeHU 0 HAyYHbIX METOJaX MO3HaHUS, HEOOXOIUMBIX JIJIst
MPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX
ABJICHUM, MMEKIIMNX MECTO B MPUPOAE, B MPAKTUYECKOW JEATEIBHOCTH H
MIOBCEIHEBHOM KU3HH.

HEJAU U 3AJAYU YYEBHOTI'O ITPEAMETA «XUMMUS»

B mpaktuke mnpenomaBaHUsi XMMHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
00pa3oBaHUsI TaK U HA YPOBHE CpeIHEro oOlero oOpa3oBaHUs, NMPU ONPEACICHUN
COJICP)KATEIIbHOM  XApAaKTEPUCTUKHU LIeJIed M3ydeHUs TNpeIAMETa HampaBICHUEM
NEPBOCTENICHHOW 3HAYUMOCTH TPAJUIUOHHO TPHU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKON HAayKHM Kak O00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEeIbHOCTH YEJOBEKAa M KakK OJHOT0 W3 KOMIIOHEHTOB MHUPOBOMl KynbTyphl. C
METOIMYECKOW TOYKM 3pEHUS TAKOW IMOIXOJ K OIPEIACICHUIO LEJIed W3y4YCeHUs
npeaMeTa SBISIETCS BIOJIHE OMPaBIaHHBIM.

['aBHBIMU TIEISIMU U3yUCHUS TIpeAMeTa « XUMUS» Ha YPOBHE CPEIHEro 0OIIero
o0pa3oBaHus Ha 0a30BOM YPOBHE SBJISIFOTCS:

dbopMupOBaHHE CHCTEMbl XMMHUYCCKUX 3HAHWUN KaK BaKHEHIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOMl JI€kKaT KJIKOYEBbIC MOHSITHS,
byHIaMEHTAIbHBIE 3aKOHBl U TEOPUM XHMHHU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHUE U
MOHUMAaHUE CYITHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

dbopMupoBaHHe M pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJAaX IMO3HAHUS



BEIIECTB W XHUMHUYECKUX PEaKiui, HEOOXOJWMBIX s NPUOOPETEHHsS YMEHHI
OpUEHTHPOBATHCS B MHUPE BEIIECTB M XMMHUYECKUX SBJICHHUN, HUMEIOIIMX MECTO B
IPUPOJE, B MPAKTHUECKONW U MTOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUW U CHOCOOOB JACSITENBHOCTH, CBS3aHHBIX C HAOMIOJCHHEM U
OOBSACHEHHEM XUMHUYECKOTO OSKCIEpPUMEHTa, COOJOJIEHHEM TpaBuil 0OE30MacHOro
oOparreHus ¢ BeIecTBaMHu.

CopepxarenpHasi XapakTEepUCTUKA ILeJed W 3ajad HW3Yy4YeHHs IMpeaAMeTa B
nporpaMme Mo XUMHUU YTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBHHM C HOBBIMU
IPUOPUTETAMHU B CHCTEME CpelHero oomero oopazoBanus. CeronHs B MpEoaBaHUN
XUMHA B OOJbIIEH CTENEHUW OTHAETCSA MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE
colepkaHuss  OOydeHHs, OpPUEHTHUPOBAHHOW HA  IOJATOTOBKY  BBIIYCKHUKA
OI0IIE00pa30BaTEIbHON  OpraHW3allii, BIAJCIONIETO0 HE HabOpoM 3HAHUM, a
(YHKIIMOHAJIBHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMU M YMEHHUSIMH AaKTHBHOIO
MOJTyYeHUS 3HAHUHM U MIPUMEHEHHS UX B PEATbHOMN KU3HU JIJISl PEIICHUS MPAKTUICCKUX
3amad. B 3TOM CBA3M IpW M3YYEHHHM NpeameTa «XHMHUS» JOMUHHPYIOLIEE 3HAYCHUE
IpUOOPETAIOT TAKUE LIETU U 3a/1a4M, KaK:

ajanrtanus OOyYaromMXCS K YCIOBHSIM JMHAMHUYHO Pa3BUBAIOIIETOCS MUDPA,
(opMHUpOBaHNE MHTEIJIEKTYaJIbHO PA3BUTOM JINYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY NMPUHATHIO IPAMOTHBIX PELICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYaIUSIX, CBA3AHHBIX C BEUIECTBAMH U UX MIPUMEHEHHUEM;

dbopmupoBaHre y  0OOydYaromuxcsi — KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETCHIIN), WMEIOIIUX YHUBEpPCAIbHOE 3HAUEHUE [UJISl Pa3IUYHBIX BHJOB
NEATEILHOCTH: PEIIeHUs] MpoOJieM, TOWCKa, aHaim3a U o0paboTKM HWH(pOpPMAIUU,
HEOOXOJMMBIX AJI MPUOOPETEHHUsI OMbITAa JEATEIBHOCTH, KOTOpas 3aHUMAeT Ba)KHOE
MECTO B TO3HAHWW XHWMHH, a TakXKe Ui OICHKH C TIO3UIMHA DKOJIOTUYECKOM
0€30MacHOCTH XapaKTepa BIMSHUSA BELIECTB M XUMHUYECKHX MPOILECCOB HAa OPraHU3M
YeJIoBeKa U MPUPOTHYIO CPEY;

Pa3BUTHUC II03HABATCIBbHBIX HMHTCPECOB, HHTCIJICKTYAJIbHBIX MW TBOPUYCCKHUX



CIIOCOOHOCTE O00ydaromuXcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPHOOpeTaTh HOBBIC
3HAaHUS N0 XUMHH B COOTBETCTBUM C >KM3HEHHBIMH TOTPEOHOCTSIMH, HCIOJB30BaTh
COBpPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOTHMHU JUIsl TMOUCKAa W aHaidu3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON MH(DOpPMAIIMKM XMMHYECKOTO COJIePIKaHuUs;

dbopMHpoBaHKE M PA3BUTHE Y OOYYaAIOIIMXCA ACCOLMATHUBHOTO U JIOTMYECKOIO
MBIIUICHNUSI, HA0JI0IaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MpHU IUIAHUPOBAHWU M TMPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y  oOyvarommuxcss  yOeXIEHHOCTM B T'YMaHHCTHYECKOU
HAIpaBJIEHHOCTH XUMHHM, €€ Ba)XHOH poOJM B pEUIEHUHM TIJI00albHBIX MpoOJIeM
PaLMOHAJIBbHOIO MPUPOJOIONb30BAHMS, TIOMOJHEHUS SHEPreTUYECKUX PpEeCcypcoB U
COXpaHEHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOTUMOCTH OEpexHOTro
OTHOIIEHUS K TPUPOJE U CBOEMY 3JI0pPOBbIO, a TaKXKe IPUOOpPETEHHUs OIbITa
UCTIONIb30BAaHUSl TOJNYYCHHBIX 3HAHUN JUIA TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIIUsX, CBSI3aHHBIX C XUMHUUYECKHUMH SBIICHUSMHU.

Ilpu usyuenuu yuebnoeo npeomema «Xumusi» Ha yenyOIEHHOM YPOBHe MAKJLCe,
KaK HA YPOBHE OCHOBHO20 U CpeOHe20 00we2o 0Opazosanus (Ha 6a3080M ypoeHe),
3a0ayell NepEOCMENeHHOl 3HAYUMOCU ABNAeMCs POPMUPOBAHUE OCHO8 HAVKU XUMUU
KaK 061acmu co8pemMeHH020 eCmecmeo3HaHUs, NPAKMUYECKOU 0esimelbHOCMUYEN08€eKd
U 00HO20 U3 KOMNOHEHMO8 MUPOBOU KYIbIMYPbl.

Pewenue osmoti 3a0auu Ha yenyonéHmom ypoHe u3YUeHus npeomema
npeonoaazaem peanuzayuro maKux yenetl, Kax:

Gdopmuposarue npedcmasieHull.

0 MamepuairbHOM eOuHCmee Mupd, 3AKOHOMEPHOCMAX U NO3HABAEMOCHU
A6NEHUL NPUPOObL, 0 Mecme XUMUU 8 CUCmeMe eCMeCmE8eHHbIX HAYK U eé gedywell poiu
8 obecneueHuu yCmMou4u8o20 pazeumus yenosedecmsd: 6 peueHuu npoonem

9KONO2UYECKOL, IHep2emudeckou U nuwesou 6e30nacHocmu, 6 pa3eumuu

MeOuyuHbl,



CO30aHUU HOBLIX MAMEPUATIO8, HOBbIX UCMOYHUKO8 3Hepauu, 6 obecneyeHuu
PAYUOHATBHO20 NPUPOOONONIL30BAHUS, 8 (DOPMUPOBAHUU MUPOBO33PEHUsT U obuell
KVIbMypbl 4en08eKkd, a Makice 3KON0SUHECKU 0OO0CHOBAHHO20 OMHOUIEHUSL K CBOeMY
300p06b10 U NPUPOOHOU Cpeoe;

0CBO€eHUe CUCmeMbl 3HAHUL, NeHCAWUX 8 OCHO8E XUMUUECKOU COCmasisouel
eCmeCcmeeHHO-HAYYHOU KapmuHbl Mupa: @YHOAMEHMANbHbIX NOHAMUL, 3AKOHO8 U
meoputl Xumuu, COBPEMEHHbIX NPEOCMABIeHUNl O CMPOEeHUU BeuweCmed HA PA3HbIX
VPOBHSX — AMoOMHOM, UOHHO-MOJIEKYIAPHOM, HAOMOJIEKYIAPHOM, )
MePMOOUHAMULECKUX U KUHEMUUEeCKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peaxkyuil, 0 XUMUYECKOM PABHOBECUl, PACMEOPAX U OUCNEPCHbIX CUCmeMax, 00 00uux
HAYYHBIX NPUHYUNAX XUMUYLECKO20 NPOU3B00CMEA,

Gdopmuposarue y 00yYAIOWUXCA OCO3HAHHO20 NOHUMAHUSL 80CMPeOOBAHHOCU
CUCMEMHbIX XUMUYECKUX 3HAHUL O/ O0OBACHEHUs KIIo4eblx uoei u npooiem
COBPEMEHHOU XuMuu, Ol OOBACHEeHUs U NPOSHOZUPOBAHUS AGAEHUN, UMEIOUWUX
eCMmeCcmeeHHO-HAYYHYI0 NpUpooy, 2PAMOMHO20 peuleHUuss NpooaemM, CEA3AHHLIX C
Xumuel, nPOSHOUPOBAHUSA, AHAIUZA U OYEHKU C NOUYULL IKOJOSULECKOUOE30NACHOCIU
nociredcmsuil ObiMoBoU U NPOU3BOOCMBEHHOU O0esIMeIbHOCMU Yello8eKd, CEA3AHHOU C
XUMUYECKUM NPOU3BOOCMBOM, UCNOIb30BAHUEM U NEPEPAOOMKOU euecms,

yenyoneHue npeocmaesieHull 0 HAYYHbIX Memooax NO3HAHUS, HeoOX0OUMbIX O
npuoOpemeHrus yMeHUll OPUEeHMUPOBAMbCsL 8 MUpe 8eujecmes U 00bACHeHUS. XUMUYECKUX
AGNEHUU, UMEWUX MeCcmo 68 npupooe, 6 NPAKMUYEeCKOU OesmerbHOCmu U
NOBCEOHEeBHOU HCUZHU.

B nnane peanuzayuu nepsoouepeOHvix B0CNUMAMENbHBIX U PA3BUBAIOUWUX
@YHKYULL YyenocmHol cucmemvl CcpeoHe20 00ue2o0 00pa3z08anus npu U3y4eHuu
npeomema «Xumusy Ha yeayONEHHOM YPOBHe 0COOYI0 AKMYAIbHOCMb NPUOOpemaiom
maxue yenu u 3a0a4u, Kax:

socnumanue yoescoOEHHOCmuU 8 NO3HABAEMOCMU S8NEeHUL NPUPOODL, VEANCEHUSLK

npoyeccy meopyecmea 6 001acmu meopemuyeckux U NPUKIAOHbIX UCCIe008AHUL 8



Xumuu, popmuposanue Muposo33peHus, COOMEEmMcmeyiouec0 CO8PEMEHHOM) YPOBHIO
PA3BUMUA HAYKU,

paseumue mMomusayuu K 00YYeHUr0 U  NO3HAHUIO, CHOCOOHOCmeU K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOB€ YCBOEHUS 00ujedenoseyecKux
yeHHocmell,

paseumue NO3HABAMENbHbIX UHMEPECO8, UHMENNeKMYANbHbIX U MEOPUYECKUX
cnocobHocmetl 00yuarWuxcs, QopmMuposanue y HUX CO3HAMeNbHO20 OMHOWEHUS K
camoobpazoeanul0 U  HeNnpepuleHOMY 00pAa308aHUl0  KAK  YCI08UIO  YCHEUIHOU
npogheccuonanvbHou U obuecmeeHHoU O0esimeabHOCmU, OMEemCcmeeHH020 OMHOULEHS]
K c80eMy 300pP08bI0 U NOMPEOHOCU 8 300P0BOM 00pA3€E HCUHU,

Gdopmuposarue ymeHull U HABLIKO8 PA3YMHO20 NPUPOOONOJIb308AHUS, PA3GUMUE
9KOJIO2UYECKOl  KYIbmypsl,  npuobpemenue  OnNbIMA  0OWECMBEHHO-NONE3HO
9KON02UYECKOU OessmeslbHOCIU.

Henrm w 3amaum wu3ydyeHHss mpeaMera «XUMHUS» TOIYyYWIH TOJIPOOHYIO
METOJMYECKYI0 MHTEpIpEeTalnio B pazaene nporpammel «l[lmaHupyemsie pe3ynbTaThl
OCBOEHHUSI IpeaMeTa», Onarofaps demy OOeCHedYeHO UYETKOE MPEACTABICHUE O TOM,
KaKue 3HaHW U YMEHHS UMEIOT MPSMOE OTHOIIIEHUE K peaanu3alii KOHKPETHOMUIIEIH.

MECTO YYEBHOI'O IPEJIMETA «XUMUS» B YYHEBHOM IIJIAHE

B cucteme cpennero oOmiero oopasoBaHusi «XuMUs», U3ydaemasi Ha 0a30BOM
ypOBHE, TpH3HAHa OOS3aTENbHBIM YyYE€OHBIM TPEIMETOM, BXOMSIIAM B COCTaB
npenMeTHo  obnactu  «EctecTBeHHble  Hayku».  OOmiee  YHCIO  4acoB,
PEKOMEH/IOBAaHHBIX JIJIs M3ydeHUs: XxumMuu — 68 vacoB: B 10 kimacce — 34 gacoB (1 vacB
Heneno), B 11 kimacce — 34 yacos (1 yac B Heaemo).

VYueOHplii mpeaMer «XuMUsS» yriayOJEHHOTO YPOBHS H3YYEHHUS BXOIUT B
coctaB mpeaMmeTHod  oOnmactu  «EctecTtBeHHble  Hayku».  Ero  u3ydyenue
MPETYCMOTPEHO B KJlaccaX €CTECTBEHHOHAYYHOTO MpOQuis, HaMpuMep XUMHUYECKUX,
XUMHUKO- OHOJIOTUYECKUX M MEIUIIMHCKUX. B 3THX Kiaccax H3y4eHHE JTaHHOTO

npeaMeTa MpeaycMOTpEeHO B 0O0BbEME Y4YeOHON Harpy3Kd He MeHee 3 4 B HEHEIIo.



OO1ee 4YMUCIO YacoB, PEKOMEHIOBAHHBIX MJISl U3YyUEHHUsS XHUMHH Ha YriayOJIEHHOM
ypoBHe, — 210 gacoB: B 10 kmacce — 102 gaca (3 gaca B Henmenio), B 11 xmacce — 102
yaca (3 yaca B HEJICIIO).

[Ipu dopmupoBanun o00pa3oBaTENbHONW OpraHM3alMeld MYyJIbTUIPO(UILHOTO
yaeOHoro miaHa a1 10 u 11 kimaccoB ycTaHaBiaMBaeTCsl yueOHas Harpy3Ka Io MpeaMeTy
«Xumus» ans 6a3oBoro ypoBHA B oO0beme | uwac B Hememo (34 u B rox), a Aus
yIIyONIEHHOTO YpOBHS cleayioumM oOpa3om: 1 dac B Hememdro 3a cueT o0sa3aTeNnbHOM
gactu OOII COO u 2 yaca 3a cuet yactu OOIl COO Ha g0mOJHUTENIbHBIC YUeOHbIE
npeaMeTsl. TakuM oOpa3zoM, JJisi 00y4aroIuXcsi, BHIOPABIIMX YINIYOJIEHHOE U3YYCHUE
XUMUH, yueOHasl Harpy3Ka ycTaHaBIMBaeTcs Taikke 3 yaca B Henento (105 4 B rox), aTo
IPaBOMEPHO, €CIUM MaKCUMajbHash y4deOHas Harpy3ka HE MPEBBIIIAET MaKCUMAJIBHO
JIOMYCTUMYIO y4eOHYI0 Harpy3Ky B HEECITIO.

B TemMartuueckoM IUTAHMPOBAHWU YyKa3aH PE3epB yUyeOHOTO BPEMEHH, KOTOpPOE
pEKOMEHAyeTCsl JUIS  peanu3allid  aBTOPCKUX TOJAXOAOB IO  HCIOJIb30BAHHUIO

pa3zHooOpa3HbIX (HOPM OpraHu3alUMl Y4eOHOTO MpoIlecca.



COILEPKAHUE YYEBHOI'O IPEIMETA «XUMMUS»

10 KJIACC « OPTAHUYECKAS XUMUSI» BA3OBBI YPOBEHD

TeopeTnueckne 0CHOBBI OPraHNYECKOH XUMHUHU

[Ipenmer opranumveckoil Xxumuu: €€ BO3HHUKHOBEHHE, Pa3BUTHE M 3HAYCHHUE B
MOJYYCHUH HOBBIX BEIIECTB W MaTepuasioB. Teopus CTpPOSHHsS OPTraHUYECKUX
coequnennit A. M. BytnepoBa, e€ ocHOBHBIE TOJ0XKeHUs. CTpyKTYypHBIE (POPMYJIBI
OpraHUYeCKUX BeliecTB. | 'omonorus, nzomepusi. XuMu4yeckasi CBsI3b B OPraHUYeCKUX
COCTMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KiacCHPUKAIMK OpraHMYECKHX BemecTB. HomeHkmarypa
OpraHMYECKUX COEOUHEHUM (cucreMaTHdecKas) M  TpUBUAIbHBIE HAa3BaHMS

BOXKHEUIIINX MPEICTABUTENIEH KIACCOB OPraHUYECKUX BEIIECTB.

9KCHepI/IMeHTaJ'IBHBIC MCTOABI HM3Y4YCHHA BCIICCTB MU  HUX HpeBpameHHﬁ:
O3HAKOMJICHUE C O6pa3HaMI/I OpPraHMYCCKUX BCIICCTB U MAaTCpualaMi Ha UX OCHOBC;
MOACIUPOBAHUC MOJICKYJI OPTraHHYCCKHX BCHICCTB, Ha6J'II-0I[€HI/I€ H OIIMCAaHHC
ACMOHCTPAILIMOHHBIX OIILITOB II0 MPCBPAIICHUIO OPraHU4YCCKHUX BCHICCTB IIpHU

HarpeBaHuH (IJ1aBlieHHue, OOyTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHbBl: COCTaB M CTPOCHHE, TOMOJIOTMYECKUA psia. MetaH © 3TaH —
MPOCTEUIINE TPEJCTABUTENIN alKaHOB: (U3MYECKUE M XUMUYECKHE CBOMCTBa
(peakuuu 3aMelleHHsT M TOPEHMs), HAXO0XKICHHE B NPUPOAE, MOJy4YEHHE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psAld. ODTWIEH U MPONMUIEH —
NpocTeillie NPEJCTABUTENN AalKeHOB: (HU3WYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuuu  TUOPUPOBAHUS, TAJOICHUPOBAHUS, THUApPATAllMM, OKHUCICHHUS U
MOJIMMEPHU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl. byramuen-1,3 u wertunOyraauen-1,3: cTpoeHue, BakHeWIIHE

XUMUYECKHEe CBOMCTBa (peakius mnojauMmepusaiuu). llonydeHrne CHHTETHYECKOTO



Kay4dyKa U pE3UHBI.
AJKHHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUI psia. AUETuieH —
OPOCTEMIINN  MpPENCTAaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (U3HYECKHE U
XUMUYECKUE CBOMCTBA (peakUWHd TUAPUPOBAHUS, TAJIOTC€HUPOBAHMS, TUAPATALIMH,
TOpPEHMSI ), IOJTYYEHUE U IPUMEHEHHUE.
Apenbl. benzon: coctaB, cTpoeHHe, (U3MUYECKHE M XUMHUYECKHE CBOICTBa
(peakuuu rajoreHMpoBaHUS U HUTPOBAHUA), MOJYYEHHE M MPUMEHEHue. Toyod:

COoCTaB, CTPOCHUC, d)I/ISI/I‘-IGCKI/IC 1 XUMMYECKHE CBOMCTBA (DeaKHI/II/I TraJIOTCHUPOBAaHU

u HI/ITDOBaHI/IH) INOJYUYCHHUC M TIIPHUMCHCHUC. TOKCUYHOCTD ApPCHOB. I'eneTnueckas

CBA3b MCIXKAY YITICBOOOPOdaMH, IIPUHAJICKAIIMMUA K PAa3JIMYHbIM KJIaCCaM.

[IpupoaHbie HCTOYHUKU YTAEBOAOPOAOB. IIprpoaHblii ra3 U NomyTHbIE HEPTIHBIE
razpl. Hegtb u €€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH: IMEPEroHKa,
KPEKUHI (TEpMUYECKUU, KaTalMTU4YecKuil), mnuposu3. I[Ipoaykrsl mnepepaboTKu
HEe(pTH, MX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yroiab w
OPOAYKTHI €0 MepepadOTKH.

OKCHepUMEHTAIbHBIE METOJbl U3Y4YEHHUS BEIIECTB W HMX MPEBpPALLECHUN:
O3HaKOMJIEHHE C 00pa3liamMH IJIacTMacc, KaydyKoB U pe3uHbl; Kojuiekiuu «HedTe» u
«YToab»; MOAEINPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOJIHBIX;

IPOBEJICHUE MTPAKTUYECKON paOOThI: MOTYYEHUE ITUIICHA U U3YYCHHUE €T0 CBOMCTB.

PacuéTHble 3a1a4un
Berancnenns mo ypaBHEHHIO XUMHUUYECKOM peakiuu (Macchl, 00béMa, KOJIUUIECTBA
HCXOJHOTO BEIECTBA WM NPOJIYKTa PEAKIUHU IO H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'0O U3 NCXOJHBIX BCIICCTB UJIN ITPOJAYKTOB peaKHI/II/I).

Kuciopoacoaep:kamnue opraHudeckue coeJHHEHUs
[IpenenbHBIC OTHOATOMHBIC CITUPTHI. METaHO M 3TAHOJ: CTpOeHUE, (PU3UIECKUE U
XUMUYECKHE CBOWCTBA (pEaKIHWM C aKTUBHBIMH METAJlJIaMH, TaJIOT€HOBOJIOPOJIAMH,

rOpeHue), npuMeHeHrne. BonopoaHbie CBs3U MEXKy MOJIEKyJIaMu CIUPTOB. [lelicTBue



METAHOJIA U 9TAHOJIa HA OPraHU3M YEJIOBEKa.

MHOroaToMHble COMPTHI. DTHICHIJIMKOJIb U TJIMLEPUH: CTPOEHUE, (PU3UYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHCTBHE CO LIEIOYHBIMU METAUIaMU, KaU€CTBEHHAs
peakuuss Ha MHOIOAaTOMHbIE CHHUPTHI). JlelicTBME Ha OpraHu3M  YEJOBEKa.
[IpuMeHeHne TIMnepruHa U 3THIICHIJIMKOJIS.

®deHo: CTpOeHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue denomna.

Anbneruapl U keToHbl. DopMasbaerus, aleTanblAeru: CTpOoeHue, Hru3nuecKue u
XUMHUYECKHE CBOWMCTBA (pEaKklUMM OKHCIEHUS U BOCCTAHOBJIEHMSI, KayeCTBEHHbBIC

peakIum), NoJiydeHUue U MPUMEHECHHUE.

AHCTOHZ CTPOCHUC, (,J[)I/IBI/I‘—I€CKI/Ie U XMMHUYCSCKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHUA U

BOCCTaHOBHCHI/ISI), IIOJYYCHHC U IIPUMCHCHMC.

OnHOOCHOBHBIE MNpeaenbHble KapOOHOBBIE KHUCIOTH. MypaBbHHasE M yKCycCHas
KHUCJIOTBL: CTpO€HUE, (PU3MYECKUE U XUMHUYECKHE CBOWCTBa (CBOMCTBa, OoOLIUE IS
KJlacca KUCJIOT, peakuus 3Tepu(uKalnnn), NoaydyeHue u npumenenue. CtreapuHoBas u
OJIEMHOBAas KHMCJIOThI KaK MPEJCTABUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOILEE ACHCTBHE.

CrnoxHble 3pUpPbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. Kupel. ['mpponus >xupoB. I[IpumeHnenue xupoB. buonormueckas poib
AKUPOB.

VYraeBoasl: coctaB, kKiacCU(UKalMs YriIeBOAOB (MOHO-, AW- U TOJUCAXapHJIbl).
I'moko3a — mnpocTedmuii MoOHOcaxapu: OCOOCHHOCTHM CTPOEHHUS MOJIEKYJIbI,
dus3nueckue U XMMUYECKHE CBOMCTBa (B3amMopeucTBue ¢ rumapokcuaoMm meau(ll),
OKHCJICHME aMMHUA4YHbIM pacTBOpoM okcuja cepedpa(l), BoccranoBieHue, OpokeHue
[JIIOKO3bI), HAXOXJAECHWE B NpHUpOJAE, IMPUMEHEHHE, OWOJIOTHYEeCKas  poJib.
®otocunTe3. OpyKTO3a KaK U30MEP IITHOKO3bI.

Caxap03a — NPEACTABUTCIIb AUCAXAPUAOB, THAPOJIN3, HAXOXKIACHUC B MIPUPOAC U

[IPUMEHEHUE.




Kpaxman u nemmono3a Kak HOpupoaHble mnojauMmepbl. CTpoeHHe Kpaxmajia H
uemmono3bl.  dusnueckue W XMMHUYECKHME CBOMCTBa Kpaxmana (THAPOIU3,
KaueCTBEHHAsI PEaKIIUsI C UOJOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEeHHUsI BEIIECTB M HUX MpeBpallcHUM:
poBe/icHHe, HAOJIOJICHUE W OINHUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHHUE HTaHOJIA
okcunoM Menau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHE TJUIEPUHA C
ruapokcuiom menu(Il)), anpaernnoB (OKHCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHAA
cepedpa(l) u runpoxcuaom menu(Il), B3anmoneicTBue kpaxmaiia ¢ HOAOM);

MIPOBEICHUE MTPAKTUYECKON pPabOThI: CBOMCTBA pAaCTBOPA YKCYCHOUM KHUCIIOTHI.

PacuérHble 3agaun
Brraucnenns mo ypaBHEHHI0 XUMHUUYECKOM peakiuu (Macchl, 00béMa, KOJUYECTBA
HCXOJIHOTO BEIeCTBa WJIM TPOJYKTa PEeaKkIuu 110 H3BECTHBIM Macce, 00BbEMY,

KOJIMYCCTBY OAHOI'0 U3 MCXOJHBIX BCIICCTB UJIN ITPOJAYKTOB peaKHI/II/I).

A3oTcoaep:kalnue opraHnyecKue coeTnHeHus!

Amunpl. MeTunaMuH M aHUJIMH: COCTAaB, CTPOCHHUC, (bI/ISI/I‘IeCKI/IC H XUMHWYCCKHC

CBOMCTBA (FrOPEHUE, B3AMMOJIEUCTBUE C BOJIOW ¥ KUCIIOTAMM).

AMUHOKHUCIIOTBl Kak aM(OTepHble OpraHuyecKkue coeAuHeHus. DPuznyeckue U
XUMUYECKHE CBOMCTBA aMHHOKUCIOT (Ha TmpuMepe TriauiuHa). buosnorudyeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benkun Kkak mNpUpOJHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAsg M TpPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
THIPOJIU3, ICHATypalusl, KAYeCTBEHHbIE peaklny Ha OeJIKu.

OKCnepUMEHTAIbHBIE METOJbl U3YYeHHUS BEIIECTB W HMX MPEBpAILECHUN:
HaOJII0ICHHE M ONMHUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: JAeHATypauus OeIKOB Mpu

HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BLICOKOMOJIeKy.]'IﬂpHLIe COCIUHECHUHA



OCHOBHBIC TIOHSTHS XHUMHUH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁI MOHOMCD,
IMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJIUMMCEPpU3AINH, CPCAHAA MOJICKYJIAAPHAA
Macca. OCHOBHEBIE MCTOIAbl CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ —
moJImMepur3aiusa 1 IMOJIMKOHACHCALINA.

[InacTMaccel (HOJII/IC-)TI/IJICH, IMOJHUIIPONMIICH, IIOJIMBUHMWJIXJIOPHI, HOJII/ICTI/IDOJI).

HarypallbHBIM M CHMHTETUYCCKME Kay4dyKH (6VT3I[H€HOBI)II>1, XJIOPOIIPEHOBLIM U

U300PEHOBLIN). BogokHa: HAaTypaJbHBIE (XJIOMOK, HIEPCTh, INEJK), NCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAIIpOH U JIABCAH).

DKCNEepUMEHTATbHBIE METO/IbI U3YyUEHHS BEIIECTB U UX MPEBPAILCHUI: 03HAKOMIICHHUE
¢ o0pa3iaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, Kay4yyKOB.
MeknpeaMeTHbIE CBA3H

Peanuzanus MEeXNpeaMEeTHBIX CBS3€H MPU M3YYEHUH OpraHndyeckod xumuu B 10
KJIaCCE OCYIIECTBIIAECTCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TaK W TIOHATHH, SIBJISIONIAXCS CHCTEMHBIMU IJIS OTACIBHBIX IMPEAMETOB
€CTECTBEHHOHAYYHOT'O IIUKJIA.

OO0uue ecTecTBEHHO-HAy4YHbIC TOHSATUS: SBJIGHHE, HAay4dHBIM (akT, TUIOTE3a,
3aKOH, TEOpHs, aHaliu3, CUHTE3, Kiaccu(uKaiusi, MepUOIUYHOCTh, HAOJIOJICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIHUPOBAHUE.

®dusuka: Matepusi, SHEPrusi, Macca, aToM, FJIEKTPOH, MOJIEKYJIa, YHEPreTUUCCKUMA
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBa, (hU3UYECKUE
BEJTUYMHBI U €MHUIBI UX U3MEPCHUS.

buonorusi: kmerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocUHTE3, OMOJOTUYECKH aKTHBHBIC BelecTBa (OENKW, YIIIEBOJbI, JKHPHI,
(bepMeHTHI).

I'eorpadusi: muHepanabl, TOpHBIE MOPOIbI, IOJIE3HBIE HCKOIAeMbl€, TOIUIMBO,
pecypchl.

TexHooTHs: UIIEBBIE MPOAYKTHI, OCHOBBI PAIIMOHATLHOTO MUTAHUS, MOIOIIINE

CpeacTBa, JICKApCTBECHHBIC 1 KOCMCTHYCCKHC ITPCTIapaThl, MaATCPHAJIbl N3 UCKYCCTBCH-



HBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUWS» YTJIYBJIEHHBIN YPOBEHD

Teopernyeckue OCHOBbI OPraHUYECKON XUMHHU

[Ipenmer ¥ 3HaYEHWE OPraHUYECKON XHWMHUHU, MPEJCTABICHHE O MHOTO000pa3uH

OPTraHUYECKUX COCIUHECHUMN.

DNEeKTPOHHOE CTPOEHHE aTOMa YIJIepo/ia: OCHOBHOE M BO30YKJIEHHOE COCTOSIHUS.
BanenTHbie BO3MOXHOCTH aToMa yriepoja. XUMHUYECKas CBSI3b B OPraHUYECKHUX
coenuHEeHUsIX. Turbl THOPUAM3AlMA AaTOMHBIX opoOuTaiiel yriepojaa. MexaHU3Mbl
o0pa3oBaHMsI KOBaJIEHTHOW CBsA3M (OOMEHHBIH W JOHOPHO-aKIENTOpPHBIN). Turmbl

MepeKpbIBaHUSI ATOMHBIX OpOUTaneil; 6- u m-cBsi3u. OauHapHasi, TBOWHAS U TpOHHas

cBs3b. CrOCcOOBI pa3pbiBa CBs3€M B MOJIEKYyJIax OpraHuyeckux BemiecTB. [loHsTue
0 CBOOOJIHOM pajiuKalie, Hykjieouie u 3JeKTpoduie.

Teopus crpoeHus opraHndeckux coequHeHnid A. M. byTnepoBa U COBpEMEHHBIE
IPENCTABICHNS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUM CTPOEHHUS OPTraHUYECKUX
coequHeHU. MonekynspHble U CTpYKTypHble (hopmynbl. CTpyKTypHBIE (HOPMYIIBI
Pa3IMYHBIX BUJOB: Pa3BEPHYTAs], COKPALIEHHAs, CKEJIETHASI.

N3omepus. Buabl n3oMepun: CTpyKTypHAsi, IPOCTPAHCTBEHHAS.

OnexkTpoHHBIC YPHEKTH B MOJIEKYJIaX OPTraHUYECKUX COCTMHEHUMN (MHIYKTHBHBIM
U ME30MEpHBIA YPPEKTHI).

[IpencraBnenne o kiaccupukauud  OpraHudeckux  BemiecTB.  [lonsTHe
o pynkuuonansHol rpynme. ['omonorus. 'omonornyueckue psiapl. CucteMatuueckas
HOMeHKJatypa opranudeckux coeaunenuit (IUPAC) u TpuBHajbHBIC Ha3BaHUS
OTJIEJBHBIX IIPEICTABUTEIIEH.

OcobeHHocTH W Klaccu(uKanus OpraHuyeckux peakuuid. OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMN B OPraHUYECKON XUMUH.

3KCHepI/IMCHTaJ'IBHBIe MCTOJbI H3YUCHHA BCIICCTB U HUX npeBpameHHﬁ:



O3HAaKOMJIEHUE C 00pa3laMy OpraHMYECKUX BEIIECTB M MaTepuajaMy Ha MX OCHOBE;
ONBITHl TIO TPEBPAILCHUIO OPraHWYECKUX BEIECTB IMpPU HarpeBaHuu (IIaBIEHUE,
oOyriMBaHHEe M TOPEHHE); KOHCTPYHUPOBAHHE MOJIETIEH MOJIEKYJ OpPraHUYECKUX
BEILECTB.

YriaeBoaopoabl

Anxanpl. ['omonormdeckuii psnm ankaHoB, oOmas ¢opmyiaa, HOMEHKIATypa
¥ M30MEpHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ alKaHOB, Sp°-

rudpuIu3alys aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. Kondbopmepsl. Ousndeckue

CBOMCTBA aJIKAHOB.
XUMHUYECKUE CBOMCTBa aAJKAaHOB: PEaKIUM 3aMEIICHUSA, H30MEpHU3alluH,

ACTUAPUPOBAHHNA, HTUKIN3AlWKU, ITHPOJIM3a, KPCKHHI'A, T'OPCHHA. IIpencraBieHue o

MCXaHU3MC DeaKLII/Iﬁ PaauKaJIbHOI'O 3aMCIIICHU .

Haxoxnenue B ipupoae. CriocoObl MOTyYeHUs U MPUMEHEHUE aJTKaHOB.
Huxnoankanel. O6mias ¢dopmyna, HOMeHKIaTypa W uzoMmepus. OcoOEHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MallbIX (LIMKJIOMPOINAaH, UKJIOOyTaH) U OOBIYHBIX
(ITMKJIONIEHTAH, IMKJIOTEeKCaH) IUKiIoankaHoB. CIocoObl MOTyUYCHUS U TIPUMEHCHHE
[IUKJIOAJIKAHOB.
Ankensl. ['oMojoruueckuil psig  ankeHoB, oOmas ¢opmysia, HOMEHKJATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJN alIKEHOB, SP TUOpUIM3ALIUS

aTOMHBIX OpOuUTaliel yriaepoa, 6- U n-cBsi3u. CTpyKTypHas U reomerpuyeckas (Luc-

TpaHc-) nzoMepusi. Duznueckre CBOMCTBA AIIKEHOB.
XUMHYECKHE CBOMCTBA: PEAKIMU MPUCOCAWMHECHUS, 3aAMEIICHUS B O-TI0JIOKEHHUE

IIpU JBOMHOM CBsI3M, MOJIMMEpPU3ALMU U OKHUCIEeHUs. lIpencraBneHne 0 MexaHu3Me

peakumu _ 3ieKTpo@uibHOro  mpucoeavHenus.  IIpaBuno  MapkoBHUKOBA.

KauecTBeHHBIE peaKkIIuy HA JBOMHYIO CBS3b.
CnocoObl OJTy4eHHs] U TIPUMEHEHUE aJIKEHOB.
Anxaauensl. Krnaccudukamus ankaaueHoOB (CONpsKEHHBIC, HW30JHMPOBAHHBIE,

KyMyJn#upoBaHHbIe). OCOOEHHOCTH AJIEKTPOHHOTO CTPOEHUS M XUMHUYECKUX CBOMCTB




CONPSDKEHHBIX NHUEHOB, 1,2- u 1,4npucoeaunenue. llonmnMepusanus conpsyKEHHBIX

JUCHOB. CniocoOsbl IMOJIYUCHHA N IIPUMCHCHUC AJIKAITUCHOB.

Anxunpl. ['OMONOTHYECKU psif aJIKWHOB, o00mas ¢opMyina, HOMEHKIATypa
U U30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKHWHOB, SP-
ruOpuan3alys aTOMHBIX opOuTaneil yriepoaa. @Pu3ndeckue CBOMCTBA aTKUHOB.

XVMHYECKHE CBOMCTBA: peaknuu IIPUCOEINHEHN, JUMEpHU3alin
U TPUMEpHU3alUK, OKUCIeHN. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIMX KOHIIEBYIO
TPOMHYIO CBsI3b. KaueCcTBEHHBIE peaKMK Ha TPOMHYIO CBS3b.

Crioco0blI MoJTy4eHus: ¥ MPUMEHEHUE AJIKUHOB.

ApomaTthueckue yrieBoJgopoAsl (apeHbl). I'oMonorudyeckuil psija apeHoB, o0Ias
(dopmyna, HOMEHKIATypa U U30MEpUsl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE

MOJICKYJIbI OeH301J1a. [IpaBuio ApOMAaTHYHOCTH, IIPUMCPBI APpOMATHYICCKHUX

coenuHeHni. PU3NYECKHE CBOMCTBA APEHOB.

XUMHYCCKHE CBOMCTBA OEH30JIa M €ro T'OMOJIOTOB: pC€akiun 3aMCIICHUSA
B OCH30JILHOM KOJIbIOC M YITICBOAOPOAHOM paAHKAJIC, PCAKOHUHN IIPUCOCANHCHUA,

OKHCJICHHME TOMOJIOrOB OeH30:a. IIpeacraBaeHUe O  MEXaHM3ME  pCaKIUi

anekTpoduibHoro 3amemieHus. I[IpencraBieHue o0 OpUEHTUPYIOIIEM JEHCTBUU

3aMecTuTeNied B OEH30JIbHOM KOJbIE Ha TNPUMEPE aJIKWIBHBIX PAaJIUKaJIOB,
KapOOKCUIIbHOW, THPOKCUIIBHON, aMUHO- U HUTPOTPYIIIbI, aTOMOB IaJIOr€HOB.

Oco06eHHOCTH XMMUYECKUX CBOMCTB ctuposa. [lonmumepusanus cTupoda.

CriocoOblI oTyueHus: ¥ MPUMEHEHUE apOMaTHYECKUX YTIIEBOIOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxkaeHue.
KameHnHblii yrosis ¥ MpOAyKTHI €ro NepepadoTKH.

Crmocobbl  mepepaboTku  HedTHU:  TEpPEeroHKa, KPEeKUHT  (TepMHYECKUH,
KaTaluTUYECKUil), puPOpMUHT, TUpoiau3. [IponykTel nepepaboTku HedTH, HUX
MPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY Pa3IMYHBIMU KJIACCaMU YIJI€BOJAOPOIOB.

DJIEKTPOHHOE  CTPOCHUE  TaJlOT€HIPOM3BOJHBIX  YIJIEBOJAOPOAOB.  Peakumu



3aMCIICHUA rajorctHa Ha THAPOKCOIPYyIIILY, HUTPOI'PVIIILY, OHMAaHOI'PVIIILY,

AMHHOTPVIIITY. I{CﬁCTBI/IC Ha IaJIOrCHIIPOMU3BOJHBIC BOAHOI'O U CIITMPTOBOI'O pacTBOpPa

HIéJIO‘II/I. BSaHMOHCﬁCTBHC JUTAJIOTCHAJIKAHOB C MAardmMcM M IIHMHKOM. IlonsaTHe 0O

MCTAJJIOOPIaHNYCCKHUX COCIMHCHUAX. Hcnonn3oBanue TaJIOTCHIIPONU3BOAHBIX

YIIEBOAOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHMYECKUX BEIECTB.

DKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIECTB U UX MPEBPAILCHUMN:: U3yUYCHUE
(U3HUECKX CBOWCTB YTIAEBOAOPOAOB (PACTBOPHUMOCTH), KAYECTBEHHBIX PEAKIIHIA
YTIEBOAOPOIOB PA3IUYHBIX KJIACCOB (0OecIBeYMBaHNE OPOMHOM WM MOJTHON BOJIBI,
pacTBOpa TIepMaHTaHaTa Kaiws, B3aUMOJCHCTBHE aleTH/IIeHa C aMMHAYHBIM
pactBopoM okcujaa cepedpa(l)); kauecTBeHHOE OOHApYKEHHE yriiepoja W BOAOpOa
B OpPraHWYECKHUX BEUIECTBAX; IIOJyYCHHE OTUJIEHA W M3YYCHHE €ro CBOICTB;
o3HakomieHue ¢ koyekmusamMu «Hedts» u «Yromp», ¢ oOpasimamu ImacTMace,
Kay4yKOB U PE3UHBI; MOJICJIMPOBaHUE MOJIEKYJI yTIE€BOJA0POJIOB
1 TAJIOTCHITPOU3BOTHBIX YTIIEBOIOPOIOB.
Kucaopoacoaepikaiue opranudeckue coeIuHeHus

[IpenenbHbie ogHOATOMHBIE CUPTHL. CTpOoeHHE MOJIEKYJ (HA MpUMepe METaHOoJa
u oTaHona). ['omonmoruueckuii psin, obmas dopMyrna, H30OMEpHs, HOMEHKJIATypa
n kinaccudukanus. dumdeckre CBOWCTBA TPENCTBHBIX OJHOATOMHBIX CIHPTOB.
Bonopoansie cBsi3u MeX 1y MOJIEKYJIaMU CITUPTOB.

XVWMHUYECKHE CBOWCTBA: pEAKIMU 3aMEIICHHS, JACTUApaTal, OKHUCIICHHUS,
B3aMMOJICUCTBHE C  OPraHWYECKMMH W  HEOPTaHWYECKUMH  KHCJIOTaMHU.

ITpencraBieHre 0 MEXaHU3ME PEAKIIMI HYKIEOMUIBLHOro 3amelieHnsa. KauecTBeHHas

peakius Ha OJHOATOMHBIE CIMPTHI. JICHCTBHE 3TaHONIA W METAaHOJa Ha OPraHW3M
yenoBeka. CriocoObl MOTyYeHUs U TPUMEHEHNE OTHOATOMHBIX CITUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa u u3omepus. OcoOeHHOCTH —(U3UYECKUX
Y XUMHUYECKUX CBOWCTB.

MHoOroaToMHbBIE  CIIUPTHI —  JTHJICHTJIMKOJNb M INIHICPUH.  DU3HYCECKHE

U XUMHMYECKHE CBOMCTBA: PC€aKIun 3aMCIICHUA, BSaHMOHeﬁCTBHe C OPraHn4CCKUMHU



W HCOPTaHNYICCKHMMU KHUCJIOTAMU, KAYCCTBCHHAA PCAKIIMA HA MHOTOATOMHBIC CIIMPTHI.

JlelictBue Ha opraHusM 4esnoBeka. (CnocoObl TONYy4YeHHS W TNPUMEHEHHUE
MHOTOATOMHBIX CITUPTOB.

@enon.  CtpoeHHe  MOJEKYJbl, B3aUMHOE  BIMSHUE  THUAPOKCOTPYIIIBI
u OenzonbHOTO sifpa. dusmueckue cBoiictBa (peHoma. OCOOEHHOCTH XUMUYECKUX
cBOMCTB (Qenona. KadecTBeHHble peakumu Ha (GeHon. ToKcHYHOCTh  (heHoa.
Cnoco0Obl moryueHus U npuMeHenue hexona. deHondopmanbaeruiHas cModa.

KapOoHmIbHBIE COCMUHEHHS — ajbJICTHIbl M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIIBHOM rpynmbl. ['oMoioruveckue psapl albJeTUAOB M KETOHOB, 00IIas
dopmyna, wu3oMepus ¥ HOMEHKJIaTypa. Du3nueckue CBOWCTBA  ajbJCTHJIOB
Y KETOHOB.

XUMHUECKUE CBOIMCTBAa allbJETUAOB M KETOHOB: pEAKIUH MPUCOCIUHEHHUS.

I[lpencraBienre O MEXaHU3ME DEaAKIMU  HYKICOOWILHOTO MPUCOECOUHEHUS.

OxkuclieHHe albJeru/I0oB, KAa4eCTBEHHBICE peakiuu Ha aimpierujabl. CrnocoObl
IIOJIy4YE€HUS U IPUMEHEHUE aJIbJIETUJIOB U KETOHOB.

OOHOOCHOBHBIE TMpeAeNibHbIE KapOOHOBBbIE KHCIOThL. OCOOEHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3oMepus u HOMeHKiarypa. Ou3nueckue CBOWCTBA
OJIHOOCHOBHBIX TPECIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMHU KapOOHOBBIX KHUCIIOT.

XVMHUUYECKHE CBOWMCTBA: KUCJIOTHBIE CBOMCTBA, peaKIus ITepuUKaivy, peakiuu
C YY4aCTHEM YTIIEBOJOPOJIHOIO paIUKaia.

Oco00EeHHOCTH CBOMCTB MYypPaBbHUHOW KUCIIOTHI.

[TonsiTHe 0 MPON3BOIHBIX KAPOOHOBBIX KUCIOT — CIOKHBIX dUpax, aHTUIPUIAX,

TAJIOIrCHAHTIuaApuaax, aMuaax, HUTpuJjiax.

MHoroo0pa3ue KkKapOOHOBBIX KHUCJIOT. OCOOCHHOCTH CBOMCTB HeEMpeaeIbHbIX
¥ apOMATHUYECKUX KapOOHOBBIX KHCIIOT, TMKAPOOHOBBIX KHCIIOT, THIPOKCHKAPOOHOBBIX
kuciort. [IpeacraBuTenu BBICIINX KapOOHOBBIX KUCJIOT: CTCAPUHOBAS, TAJIBMAUTHHOBAS,

OJICMHOBAas1, JIJMHOJICBAA, JITMHOJICHOBAA KHMCJIOTHBI. CriocoOBbI IMOJIYUYCHHUA U IIPUMCHCHUC




KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['omomornueckuit psig, obmas dopmyna, HU30MepHUs
U HOMeHKJaTypa. Du3nYecKkue | XUMHUYECKHE CBOMCTBA: THUAPOJIU3 B KUCION
U IIEJIOYHOU CpeJie.

Kupei. Ctpoenue, (uU3MYECKHEe U XUMHUYECKHE CBOMCTBA KUPOB: THUIPOIIU3
B KUCJION U 1enouHoi cpeae. OCOOEHHOCTH CBOMCTB >KUPOB, COJEPKAIIUX OCTATKU
HETPeETbHBIX JKUPHBIX KUCIIOT. JKUPBI B IPUPO/IE.

Mpbu14 Kak coiM BBICHIMX KapOOHOBBIX KHUCIOT, UX Motomiee neictBue. [loHsaTue

0 cuHTeTHYeCKUX Moroumx cpeacrtsax (CMCQC).

OO611ast xapakTepUCTHKA yTIEBOIOB.

Knaccudukanus yrieBooB (MOHO-, TU- U MTOJIMCAXapHUIbl).

MoHocaxapuabl:  IJIIOKO03a, bpykTO3a, rajakrosa, pubo3a, JI€30K-
cupubo3a. duznueckue CBONCTBA Y HaXO0XKJICHUE B IIPUPOJIE.

dotocunTe3. Onruueckas H30MCPHA. KOJ’IB‘-IaTO-HeHHaH TAYTOMCPHA Ha IPHUMEPEC

MOJICKYJIbI TJIFOKO3bI, IPOCKIIMU Xeyopca, o, B -aHOMCPLI I'NTIOKO3bI.

XUMHUYECKHUE CBOKMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U albAETUIHON
IpylI, CHOUPTOBOE M MOJIOYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIBHOCTA OPTAHU3MA.

Hucaxapuael:  caxaposa, MajabTO3a M JIAKTO3a. BoccranasnuBatomue
Y HEBOCCTAaHABIMBAKOIIME aucaxapunabl. [mapomns nucaxapunoB. Haxoxnenwe
B IPUPOJE U MPUMEHEHHUE.

[Tonucaxapuapl: Kpaxmaj, TJIMKOT€H W Leurono3a. CTpoeHHe MaKpOMOJIEKYI
KpaxMalia, TJIMKOT€Ha U LEUTI0I03bl. PU3nuecKkue CBOMCTBA KpaxMalla U LEJIIIOJIO3bI.
XVWMHUYECKHE CBOMCTBA Kpaxmajia: TUApPOJIN3, KAaueCTBEHHAs PEaKLUs C HOJOM.
XUMUYECKHE CBOWCTBA IIEJUIIONO3bI: TUIAPOJIN3, MOTy4eHHE 3(UPOB LEIUIIOIO3BI.
[TonsiTue 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETATHBIN IIENK).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M MX [PEBpPALICHUMN:

pPacTBOPUMOCTh PA3JIUYHBIX CIHUPTOB B BOJE, B3AMMOJICUCTBUE ATAHOJIA C HATPHUEM,



OKHMCJIEHHE S3TUJIOBOrO CIHPTA B albJETHJl HA PACKaJEHHOM MEIHOM IMPOBOJIOKE;

OKHUCJICHHE JTUJIOBOIO CHUPTA AMUXPOMATOM Kajausi (BO3MOXHO UCIOJIb30BAaHUE
BHJIEOMATEPHAIIOB); KAuE€CTBEHHBIE pEAKIMU Ha albAeruipl (C TUIPOKCHUIOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)); peakuus riuieprHa ¢ TUIPOKCUIOM
meau(Il); xumudeckue CBOMCTBA pacTBOpa YKCYCHOW KHCJIOTHI; B3aUMOJICHCTBHE
pacTBopa rioKo3bl ¢ ruapokcuaoM meau(ll); B3auMoaeicTBre Kpaxmania ¢ HOJIOM;
pelIeHre SKCIepUMEHTANBHBIX 3a/1a4 1Mo TemaM «CrnupTel U ¢peHonb. «KapOoHoBbIE
KUCIOTHI. CIIoXKHBIE ADUPBD».

A3oTcoaep:kaliue OpranHndecKue cCoeMHEeHUs!

AMHHBI — OpraHM4YecKHe MpPOM3BOJHbIE aMMmHaka. Kiaccudukanus amMuHOB:
anudaTUIECKUe U apOMaTUUYECKUE; IEPBUYHBIC, BTOPUYHBIC U TpeThuuHble. CTpoeHHEe
MOJIEKYJ, oOmas (opmyna, u3oMepusi, HOMEHKIaTypa W (PU3UYECKUE CBOMCTBA.
XYUMHYECKOE  CBOWCTBa  anu(aTHUyecKMX  aMHHOB:  OCHOBHBIE  CBOMCTBA,
ANKWINPOBAHKE, B3AaUMOJECHCTBUE IIEPBUYHBIX AMUHOB C a30TUCTOM Kuciaorou. Comnmn
ANKUIaMMOHMSL.

AHWINH — TPEACTABUTENIb aAMUHOB apoMaThdeckoro psaa. CTpoeHue aHWInHa.
B3auMHoe BiMsHHE TPy aTOMOB B MOJIEKYJie aHWIMHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWIMHA. KauecTBEHHbIE peaklIy Ha AaHUJIUH.

CrocoObl mody4YeHuss W TpUMEeHeHHe anudaTudeckux aMuHoB. IlomyueHue
aHUJIMHA U3 HUTPOOECH30J1a.

AmuHokuciotel. HoMmenknatypa u uzomepusi. OTHAelibHbIE MPEACTABUTENH O~

AMHMHOKHMCJIOT. TIJIMIIUH, aJIaHWuH, d)eHI/IJ'IaJ'IaHI/IH, CCPHUH, TJIYTAMHHOBAsA KHCJIOTA,

JJU3HUH, HNHUCTCHUH. Onruueckas H30MECPHUA  aMHHOKHCJIOT! D-u_L-aMMHOKHCIIOTEL.

dusuyeckre CBONMCTBA AMHUHOKHUCIIOT. XHUMHWYECKHE CBOWCTBA AMHHOKHCIIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCAMHEHUN, peaKIusl MOJUKOHICHC CAIluu, 00pa3oBaHue
MEeNTUIHONW CBs3U. buojormdeckoe 3HaueHHE aMUHOKHUCIOT. CHHTE3 U THIPOJIH3

IICIITUAOB.

benkun kak mnpupoaneie mnonuMepsl. llepBuyHas, BTOpUYHAs W TPETUYHAS



CTpyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB: THJIPOJIN3, JEHATypauus,
KaueCTBEHHbBIEC PEaKLUU Ha OEJIKH.

Ilousatue 00 a30TCOJIEPKAINX reTEPOLIMKINYECKUX COEIMHEHUAX.

HI/IDI/IMI/II(I/IHOBBIG U TIYPHUHOBBLIC OCHOBAHUA. HVKJ'ICI/IHOBBIG KHMCJIOTBI. COCTAaB,

CTPOCHUC 1 OouoJiornyeckas POJIb.

OKCINEpUMEHTAIbHBIE METOJIbl  HM3Y4YeHHUsI BEIIECTB M HUX MpEeBpallcHUM:
pacTBOpeHHE OCIIKOB B BOJIC; JCHATypamus OCIKOB TPH HarpeBaHWH; IIBETHHIC
peakIuy Ha OeJIKU; pelIeHUe SKCIIEPUMEHTAIIbHBIX 3aj1a4 110 TeMaM
«A3oTcoaepKale OpraHMYeCcKUe COeIUHEHUs» U «Pacmo3HaBaHue OpraHMYeCcKUX
COCITMHECHUI.

BbicokomoJieRyIsIpHBbIE COeTUHEHMS

OCHOBHbBIC TOHSITUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALNU, CPEIHSAA MOJEKYJApHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCAUHEHUH —

moJmmMepuru3aivsa U IMOJIMKOHACHCALIUS. HDCHCT&BHCHH@ O CTEPCOPEIVIIAPHOCTHU

u HaHMOHeKVHHDHOﬁ CTPYKTYPEC MNOJHUMEPOB, 3aBUCHUMOCTD CBOMCTB OOJIUMEPOB OT UX

MOJICKYJIIPHOT'O M HAAMOJICKYJISAPHOI'O CTPOCHMS.

[Tonumepubie  Mmatepuanbl.  Ilmactmacesl  (HOJMMATHIIEH,  MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU,  MOJUCTHPOJ,  TMOJUMETHIMETAKpWIaT,  MOJUKapOOHATHI,
oy TUIeHTepedTanar). Y unusaius 1 nepepadoTka miacTuka.

DacTOMEphl: HaTypaJibHbIA KayuyyK, CHHTETHUECKHE Kaydyku (OyTaJIHeHOBBIH,
XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIUKOHBIL. Pe3uHa.

BonokHa: HaTypanbHble (XJONOK, IIEPCThb, WIENK), HUCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KapOH U JIaBCaH ).

HOJ]I/IMGDBI CIICIMAJIbHOI'O HA3HAYCHUA (Ted)J'IOH, KCBJIApP, DJICKTPOIIPOBOAAIINC

ITOJIUMCPHI, 6I/IOD8.3HaFaeMBIC HOJ'II/IMGDBI).

3KCHepI/IMCHTaJ'IBHBIe MCTO/JbI HM3YYCHHA BCIICCTB U HUX npeBpameHHﬁ:

O3HAaKOMJIEHUE C 00pa3naMu NPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,



Kay4yKOB; PEIICHHE SKCIEPUMEHTAIBbHBIX 3agau 1o Teme «Pacno3HaBaHue
IJIACTMACC U BOJIOKOHY.
PacuérHble 3agaun

Haxoxnenne MoseKkyasipHON (OpMyJIbl OPraHUYECKOTO COETUHEHMSI TI0 MACCOBBIM
J0JISIM AJIEMEHTOB, BXOJSIIUX B €0 COCTAB; HAXOXKJIEHUE MOJIEKYJISIPHON (OpMYJIbI
OpPraHMYECKOTO COEIMHEHUsT 1Mo Macce (00bEMY) MPOAYKTOB CrOpaHHs; IO
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) NPOAYKTOB PEAKIMH HW/WUIM HCXOTHBIX
BEIIECTB; YCTAaHOBJIEHUE CTPYKTYpHON (HOpMYJIbI OpPraHUYECKOro BEIECTBA HA
OCHOBE €ro XMMHUYECKHX CBOMCTB WM CIIOCOOOB MOJYYEHUS; OMNPEIEICHUE I0JIH
BBIXOJIa IPOAYKTa PEAKLUU OT TEOPETUYECKHA BO3MOKHOTO.

MeknpeaMeTHbIE CBA3H

Peasmzannst MeXIpEeOMETHBIX CBS3€d NPU HU3YYEHUM OPTraHUYECKOM XUMHH
B 10 Kiacce OCYHIECTBISIETCS YEpe3 MCIOJb30BAaHHE KAaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHW, TaK W INOHATUH, MPHUHATBIX B OTIAEIBHBIX IPEIAMETAX
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1iue ecTecTBEHHO-HAayuYHbIE MOHATHS: SBJIEHUWE, HAy4dHbIM (akT, TUIIOTE3a,
TEOpus, 3aKOH, aHalu3, CHHTE3, Kilaccupukauus, HaOII0ACHUE, H3MEPEHUE,
AKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHHE.

®dusukKa: MmaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUN
YpOBEHb, BEILECTBO, TEJIO, 00BbEM, arperaTHOe€ COCTOSHUE BEIECTBa, (PU3NUYECKHUE
BEJIMYMHBI, €AMHUIIBI U3BMEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.

buonorus:  kierka, opraHum3M, JKOocucTeMma, Ouocdepa, MeTabOIU3M,
HACJIeICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl TMUTAaHUA, OpOKEHUE,
doTOCHHTE3, IbIXaHUE, OCTKH, YTIEBOIbL, KUPbI, HYKIIEUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mose3HbIe UCKOTIAEMBIE, TOTUTHBO.

TexHomnorusi: MUOICBBIC MPOJAYKTBI, OCHOBBLI PAIIHMOHAJIILHOTO IIMTAHHWA, MOIOIIUC

cpeacTtBa, MaTcpuaibl U3 HCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.



11 KUIIACC «OBIIAS U HEOPTAHUYECKAS XUMUS»
FA30BBbII YPOBEHD
Teopernueckue 0CHOBbI XUMUH

XUMHUUYECKUI 37eMEeHT. ATOM. SIapo aToma, M30TONBI. DIEKTPOHHAs 000JIOYKA.
DHEPreTHYeCKUe YPOBHHU, MOAYPOBHH. ATOMHBIE OpOMTaIH, S-, P-, d-37I€MEHTHI
OcobeHHOCTH paclpe/ieNieHUus] JIEKTPOHOB IO OpOUTaIsIM B aTOMax »JIEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpallis aTOMOB.

Ilepnonmueckuit 3akoH u Ileproauyeckas cucTeMa XuMUYECKUX dieMeHToB /[[. U.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHa U llepmogmueckodl  cHCTEMBI
xuMmudeckux anemeHtoB /. M. MeHnpneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB XHMMHUYECKHX DJJIEMEHTOB U
00pa3zyeMbIX UMH MPOCTBIX U CIOXKHBIX BEIIECTB IO IPYIIaM U NepruojaM. 3HaUeHHUE
IIEPUOIUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrtpoeHue BemiecTBa. XUMUYECKasi CBA3b. BUIbI XUMHUECKOHN CBsI3U (KOBaJECHTHAs
HEeMoJIApHasE W TOJISIpHAsi, WOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM  XMMHYECKOW CBA3M (OOMEHHBIH U  JIOHOPHO-AKIIETITOPHBIN).
Bopoponnas cBs3b. BanmeHTHOCTh. DNEKTpOOTpULIATENBLHOCTh. CTENEHh OKUCIICHHS.
NoHbI: KAaTUOHBI U AHHOHBI.

BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. [HWMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOWCTBA
BEILIECTB OT THUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatne o aucnepcHbIX cHUCTEMax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPHI.

MaccoBas 10J1s BElIeCTBa B pacTBOPE.

Knaccudukanus Heoprannueckux coenuHeHuii. HoMeHkiaTypa HeOpraHMYeCKuX
BEIIECTB. |'€eHeTHYecKasi CBSI3b HEOPTraHMYECKUX BEIIECTB, MNPUHAMICKANMNX K
pPa3IMYHBIM KJ1accam.

Xumuueckas peakiusi. Knaccudukanuss XMMUYECKUX PEaKIMi B HEOPTaHUYECKOU



Y OPraHWYECKOW XMMHUU. 3aKOH COXPAHEHUSI MACChI BEILIECTB; 3aKOH COXPAHCHUS U
MPEBPALIEHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3MuHbIX (akTopoB. OOpaThMbie
peakunu. XuMuU4YecKoe paBHOBecHe. DakTopbl, BIHSIOMIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Onektposmtrueckas aucconmanus. CuibHble W ciabble dnekTposmTthl. Cpena
BOJIHBIX PACTBOPOB BEUIECTB: KHUCIAs, HEWUTpalbHasA, MienoyHas. [loHsaTue o

BOJAOPOJHOM IIOKA34aTCJIC (DH) pacTBOpa. PeaKHI/II/I MOHHOTO OOMEHA. FI/IZ![QOJII/IS

HCOPraHMYCCKHNX N OPIraHNMYCCKHMX BCIIICCTB.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE — peakuuu. lloHATHe 00  3nekTponmse

pacmaaBoOB M pacTBOPOB cojieil. [IpuMeHEHne 3JeKTPOJImn3a.

OKCIIEpUMEHTANIBHBIE METOJABl M3Y4YEHUs BEIIECTB M WX NPEBPALICHUN:
nemMoHcTpauus Tabmuy «llepuogmyeckass cucreMa xuMmMuyeckux snemeHTtoB J[.U.
MenneneeBa»; HU3ydeHHE MOJeENEH KPUCTAIUIMYECKUX PEHIETOK; HaONIoIeHUuE |
ONMCAaHUE JAEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3j0KEHHE MEPOKCHIA
BOZOPOJa B IIPUCYTCTBUM KAaTAJIM3aTOPA, ONPEIAEICHUE CPEAbl paCTBOPOB BEILECTB C
MTOMOIIbI0 YHUBEPCAIBHOIO MHAMKATOpPA, PEAKIMH MOHHOIO OOMEHA); MpOBEACHUE
MpaKTUYECKOM paldoThl «BiusiHuEe pa3inuyuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH

peAKLIMI.

PacuéTHble 3agaun
Pacué€thl 110 ypaBHEHHSIM XMMUYECKUX PEAKIMK, B TOM YHUCIE€ TEPMOXUMHUYECKHUE

paC‘—IéTBI, paC‘—IéTBI C UCIIOJIB30BaAHUCM IIOHATHA «MAaCCOBas JOJIA BCILICCTBA».

Heoprannyeckasi xumust
Hemeramnbl. Tlonoxkenne HemeTaioB B llepuoandeckolt cucTeMe XUMHYECKHUX
anemenToB J[.M. MeHnneneeBa u 0COOEHHOCTH CTpoeHUs aTomMoB. Dusmyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (HAa IpHUMEpE KUCIOpOAa, CEepsl,

docdopa u yrieposa).



XUMHUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
docdopa, yriepona v KpEMHHUS) U UX COSTUHEHUN (OKCHUIOB, KHCIOPOICOICPKAIIIX
KHCJIOT, BOJOPOHBIX COSTUHECHHUM).

[IprMeHeHne Ba)XKHENIIIMX HEMETAIUIOB U UX COCTMHEHU.

Meramnel. Ilonoxkenne MeraiuioB B [lepronnueckon cHUCTEME XUMHYECKUX
anementoB JI. M. MennaeneeBa. OCOOCHHOCTH CTPOCHHS 3JICKTPOHHBIX 000JIOYEK
aToMOoB MeTawioB. OOuue ¢uznyeckue cBoicTBa MeTauioB. CIUlaBbl METAIIIOB.
DJIEKTPOXUMHUYECKUH PsiJ HAPSHKEHUM METAIIIOB.

XUMHUYECKHE CBOMCTBA BKHECHUIIINX METAUIOB (HATpUM, KU, KaJbIIMi, MarHui,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

OO6mue crocoObl ToJydeHUsT MeTauioB. Metamnyprus. Koppos3usi MeTasios.

Croco0bl 3a1UThL OT KOppo3uu. [IpumMeHeHne MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTANBHBIE METObI N3yUYEHHS BEIIECTB M UX NMPEBPALICHUN: U3YUYEHUE
koekuun  «Mertamiel WM CIUIaBb»,  OOpa3LOB ~ HEMETAJUIOB;  PEILIEHUE
JKCIIEPUMEHTAJBHBIX 3a7a4; HaOJIOJIEHHE U OINHCAHWE JAEMOHCTPAMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJIEUCTBHE THUAPOKCHA ATIOMUHUS C PAcTBOpaMU

KHCJIOT U HIGJ'IO‘-IGfI, Ka4CCTBCHHBIC PCAKIINKU HA KAaTHOHBI MeTaJ'IJ'IOB).

PacuéTHble 3agaun

Pacuérel maccel BemiecTBa WM 00bEMA Ta30B IO WU3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OO0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB;
pacué€Thl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIU OJTHO U3

BCIICCTB UMCCT ITPHUMCCH.

XMMHSA H )KU3Hb

Ponp xumum B oOecniedyeHHWH SKOJOTHMYECKOM, JHEPreTMUEeCKONW | MHIIEBOM
0€30IacHOCTH, Pa3BUTUU MeAUIMHBI. [IOHSATHE O Hay4yHBIX METOJaX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO TMOJTYYEHUs



BAKHEMIINX BELIECTB.

UYenoBek B MHUpE BEIIECTB U MATEPUAJIOB: BaXKHEUIINE CTPOUTENBHBIE MAaTEPUAIIBL,
KOHCTPYKL[MOHHBIE MAaTE€pUalbl, KPAacKH, CTEKJIO, KEpaMHKa, MaTepuansl s
ANIEKTPOHUKH, HAHOMATEPHUaJbl, OpPraHUYECKUE U MUHEPATIbHBIE YIOOPEHUS.

XAMHSIT W 30pPOBBE 4YEJIOBEKA: IPaBWJIA MHCIOJIB30BAHMS JIEKAPCTBEHHBIX
[IpenaparoB; npaBuia OE30aCHOTO HCIIOJIb30BAHMS MPENapaToB OBITOBON XMMHUU B
ITIOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIe CBSI3H

Peanuzanuss MeXnpeIMEeTHBIX CBA3€H NMpPU U3YYEHUH OOILIEH W HEOPraHWYECKOU
xuUMHHU B 11 Kj1acce ocylecTBiIsieTcs uepe3 UCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-
HAy4YHBIX IOHATUH, TaK W MOHITHH, SBIIOIIMXCSA CUCTEMHBIMHU JUIS OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBINA (DAKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJlu3, CHUHTE3, KiacCUPHUKaLus, MNEPUOIUYHOCTb, HAOIIOJEHHE, SKCIEPHUMEHT,
MOJIEITUPOBAHUE, U3MEPEHUE, SBJICHUE.

duznka: Marepus, 3HEpPrusi, Macca, aToOM, 3JIEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOIl, PaJMOAKTUBHOCTb, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHHE BeIleCTBa, (PU3NYECKHUE BEIUYUHBI U E€AMHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOcUcTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OpraHu3Me.

I'eorpadus: mMuHepanabl, TOpPHBIC IOPOJBI, IOJE3HBIC HCKOIMAEMbIe, TOTUIMBO,

pECYpCHI.

TexHoJiorus: XUMHYECKas IIPOMBINIJICHHOCTb, MCTAJUIYpPrusa, IMIpOrU3BOACTBO
CTPOUTCIIbHBIX MATCPHUAIOB, CEIbCKOXO03SMCTBECHHOC IIpOU3BOACTBO, IIMIICBasA
IMPOMBIINIJICHHOCTD, (bapMaL[eBTI/I‘ICCKaH IMPOMBIINIJIICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKUX  IIPCIIapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpUAJIOB,

QJICKTPOHHAA IIPOMBIINIIICHHOCTb, HAHOTCXHOJIOT'HH.



11 KITACC «OBIIASA U HEOPTTAHUYECKASA XUMUS»

YIJIYBJIEHHBIA YPOBEHD

TeopeTquCKne OCHOBBI XMMHH
AtoMm. CocTaB aTOMHBIX Aacep. XHUMMYECKUM dJIEMEHT. MI30TOMEI.

KopnnyckyaapHO-BOJIHOBOM  JVaJIWU3M, JBOWCTBEHHAS IIPUPOJIA  DJIEKTPOHA.

CrpoeHue 53JIEKTPOHHBIX O000JIOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTHUYECKHUE

YpOBHH M MOAYPOBHH. ATOMHbIe opOutamu. Kiaccudukamuss XAMHYECKHX
aJIeMeHTOB  (S-,p-,d-,f-amemenTh). PacnpeneneHue SJIGKTPOHOB IO aTOMHBIM

Op6I/ITaJ'I}IM; NPUHLUMII MHUHHMyMa SHepruu, npuHumn Ilaymum, mpaBujo XyHja.

DNeKTpOHHbIE KOHPUTYpallMi aTOMOB 3JEMEHTOB MEPBOrO—YETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30Y>XIEHHOM COCTOSIHHHM, 3JIEKTPOHHbBIE KOH(UTYpallUd HOHOB.

IlonsTue 00 QHCPIrun HOHMU3aAllH, JSHCPIrumn CpoACTBA K 3JICKTPOHY.

DNeKTpOOTPULIATENBHOCTb.

Ilepuonmueckuit 3akoH U [lepuognueckass cuCTEMa XHWMHYECKHX DJIEMEHTOB
. . MenneneeBa. CBsA3b MEPUOJUYECKOr0 3aKkoHa W llepmoamdeckoil CHCTEMBI
XUMHAYECKUX  DJIEMEHTOB C  COBPEMEHHOW  TEOpPHEHM  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUsS CBOWCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX MU
IPOCTBIX M CI0XKHBIX BEUIECTB 110 IPyHnaM M MepuojaM. 3HAUCHUE MePUOIUYECKOTO
3akoHa [[. 1. Menneneena.

XumMuueckass CBS3b. Buabl XMMHMUYECKOM CBSI3M: KOBAJICHTHAs, HWOHHAas,
MeTajinyeckasi. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOM CBSA3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIA. DHEPrus W JiuHa CcBs3U. [loIsSpHOCTH, HAINPaBICEHHOCTHU
HAChIIIaEMOCTh KOBAaJICHTHOW CBA3U. KpaTHbele cBs3u. BogoponHas — CB3b.
MeXMOeKyIIIpHbIE B3aUMOJEHCTBHUS.

BaneHTHOCT M BaJE€HTHBIE BO3MOXXHOCTH aTOMOB. FI/I6DI/II[I/133LII/I$I ATOMHBIX

opbutaneil. CBA3b JJIEKTPOHHON CTPYKTYpbl MOJIEKYJ C HUX TIE€OMETPHUYECKUM




CTpoeHHEM (Ha TpUMEpPE COSAUHEHUM 2JIEMEHTOB BTOPOTO MEPHUOJIA).
[IpencraBienne O KOMIUIEKCHBIX coeauHeHUsx. COCTaB KOMILUIEKCHOTO HOHa:

KOMHJIGKCOO6p8,30BaTGJ'H), JINTaHBI. KOODI[I/IHaHHOHHoe uncjio. HomeHkmarypa

KOMIUIEKCHBIX COEIMHEHUI. 3HAaYeHHE KOMIUIEKCHBIX coeanHeHuil. lloagTue

0 KOOpAMHAIIMOHHOW XHMMHUHM.

BemecTtBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIPHOTO  CTPOCHHs.  [HIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) ¥ CBOMCTBA BELIECTB.

[lonsiTue o AUCIICPCHBIX  CUCTCMaAX. HNctunHbIC PaCTBOPBLI. [IpeacraBiaeHue

0 KOJUIOUJHBIX pacTBopax. CrnocoObl BbIpaKEHHs] KOHLEHTPALMU pPacTBOPOB:
MaccoBasi JIOJIsI BEIIECTBA B PacTBOpE, MOJISIpHAs KOHLEHTpauus. HacelmeHHsie
Y HEHACBILLIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucCTastoruiparst.

Knaccudukanyus W HOMEHKJIAaTypa HEOPTaHWYECKUX BELIECTB. TpUBUAIIbHBIC
Ha3BaHUs OTIEIBHBIX IPEICTABUTEICH HEOPTaHUUYECKUX BEILECTB.

Knaccupukanus XUMHUECKMX pEAKIU B HEOPraHUYECKOW U OpPraHUYECKOi
XUMHH. 3aKOH COXPAaHEHUS MAacChl BEIIECTB; 3aKOH COXPAaHEHUsS M IPEBPALICHUS
SHEPruM MpH XUMHUYECKUX peakuusx. TemnoBele 3PQPEeKTbl XUMHUUECKUX pEeaKUui.
TepmoxumMudeckue ypaBHEHUS.

CKOpOCTh XMMUYECKON peakluH, €€ 3aBUCUMOCTb OT pPa3IUYHbIX (PAKTOPOB.
['omoreHHsIe U reTepOreHHbIe peakiuu. Kartanus u kataan3aTopsl.

OOpatumble M HeoOpaTUMble peaklMU. XHUMHYecKoe paBHoBecue. KoHcraHTa

XUMHWYCCKOI'O PABHOBCCHI. @aKTopr, BIMAIOINIMC Ha IIOJIOXKCHHC XHUMHYCCKOI'O

PaBHOBCCHA: TCMIICpATypa, AABJICHUC W KOHLCHTpPAIMKM BCHICCTB, Y4AaCTBYIOIIUX

B peakuuu. [Ipunuun Jle [larense.

DnekTpoiuThuecKas auccormanus. CunbHbIe U cinadble AJIEKTPOJHUTHL. CTEleHb

nucconuanvu. MonHoe npousBeneHue Boabl. Cpea BOAHBIX PACTBOPOB: KUCIOTHAS,

HeWTpanbpHas, menovyHas. Bomoponnsiii mokasarens (pH) pactBopa. ['maponus coseit.
Peaxiiuu monnoro oomeHa.

OKHUCIUTEIHLHO-BOCCTAHOBUTEIIHLHBIC pc€aKnum. Crenennp okuciaeHus. OKUCIUTEIb



W BOCCTAaHOBHUTENb. [Ipomeccel OKHCIEHHWs W BOCCTAHOBJIEHHUs. BaxHeimue
OKUCIIUTEIM W BOCCTAHOBUTENIU. METOA »BIEKTPOHHOro OanaHca. IJIEKTPOJIU3
pPacTBOPOB U PaCIJIaBOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHUsS BEIIECTB W HUX  MPEBPAILCHUI:
pa3lioKEHUE TMEPOKCHUJA BOJOPOJa B MPUCYTCTBUM KaTalU3aTopa; MOIEIH
KPUCTAJUIMYECKUX PEMIETOK; MPOBEJIEHUE PEaKlUii MOHHOTO OOMEHa; OINpe/esieHHe
cpeAbl PacTBOPOB C TMOMOIINbIO HWHIMKATOPOB; HM3YYEHUE BIUSHUS Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW peaKIUu U TMOJOKEHUEe XUMHUYECKOTrO
PaBHOBECHSI.

Heopranunyeckass xumust

[Tomoxenne HemetaiuioB B llepuoanyueckod cHUCTEME XUMHYECKHX DJIEMEHTOB
1. 1. MenpaeneeBa 1 OCOOCHHOCTH CTpOEHHSI MX aToMoB. Du3nMyecKkue CBONCTBa
HEMETaJUIOB. AJIJIOTPONUSI HEMETAIOB (Ha MpUMeEpe KHUCIopojaa, cepbl, ¢ocdopa
U yTiepona).

Bonopon. Ilonyuenuwe, Qusnyeckue U XUMUYECKUE CBOWMCTBA:  peakiuu
C METAJJIAaMH M HEMETaJJIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbBIE
DJIEMEHTBL.

lanorensl. HaxoxzaeHue B Ipupojie, CHOCOObl TOdy4deHus, (usznueckue
U XUMHYECKHUE CBOMCTBA. ['aJIoreHOBOIOPObI. BakHeume KUCIOpoACOaepIKAIIUE
COEIMHEHHMs rajoreHoB. JlabopaTopHble M MPOMBILUIEHHBIE CHOCOOBI IMOTYYEHUS
rajgoreHoB. [[pumeHeHune rajJoreHoB U UX COCIUHEHUM.

Kucnopon, o30on. JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI  MOJTYYEHUS

kucjaopoga. Ddusznyeckue W XMMHUYECKHME CBOWCTBA U IMPUMEHEHHE KHUCIOpOoaa
1 030Ha. OKCUJIBI U IEPOKCHUIBI.

Cepa. Haxoxnaenue B nmpupojie, CiocoObl MOTydeHUs, GU3HUECKUE U XUMUYECKUE
cBoiictBa. CepoBogopos, cynbduasl. Oxcup cepri(1V), okcun cepoi(VI). Cepaucras
U CepHasi KUCIOThI U uX coid. OCOOEHHOCTH CBOMCTB CepHOU KUCHOTHI. [Ipumenenue

CepbI U €€ COCTMHCHUN.



Azot. Haxoxzaenue B mpupojie, CriocoObl MOIydeHUs, GU3NIECKUE U XUMHUUECKHE
cBoiicTBa. AMMHAK, HUTPUAbL. OKCUIBI a30Ta. A30THCTas U a30THAsE KUCIOTHI U UX
comu. OcoOeHHOCTH CBOWCTB a30THOM KucioThl. IIpuMmeHeHune as3ora U €ro
COeTMHEHMI. A30THBIEC yI0OpEHUSI.

®ochop. Haxoxnenue B HOpupoje, CrnocoObl  MOJyYEHHUs, (UBNYECKUE
u xumudeckue cpoiictBa. Pochunst u dochun. Oxcumbl docdopa, dochopras

kuciora u eé coimu. MeradocdhopHas u nmupodochopHas KUCIOTHL, dhochopucras

u__docdhopHoBatucTas KUCIOTHL. I[Ipumenenne d¢ochopa W €ro CcoeauHEHUM.

®docdopHbie Y100peHHUs.

VYriepona, HaxoxkAeHHE B IMpUpoje. AJuioTpornHble Moaudukanuu. duzndeckue
U XMUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX yriepojoM. Okcunu
yrinepona(ll), okcun yrnepoaa(lV), yroapHast KucioTta ¥ €€ colii. AKTUBUPOBAHHBIM

YTOJIb, aI[COD6I_II/IH. DyIIepEHBI, rpad)eH, YIJICPOJIHBIC HaHOTDV6KH. HpI/IMeHeHI/Ie

MPOCTHIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJIOM, U €r0 COCTUHECHUIA.
Kpemunii. HaxoxxneHue B Opupoae, CHOCOObI  MONy4YeHUs, (PU3NYECKHe
u xumudeckue cBomctBa. Oxcupn kpemuusa(IV), kpemHueBas KUCIOTa, CUIMKATHI.
[Iprumenenne kpeMHUs U ero coeanHeHni. CTEKIO0, ero MnoJy4eHue, BUIbl CTEKIIA.
[Tomoxenne meramnoB B [leproanyeckoil CHCTEME XUMHYECKHX 3JIEMEHTOB.
OCc00EHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0UEK aTOMOB METaJIIIOB.

PacnipocTpaHeHHE XMMHYECKUX DJIEMEHTOB-METAJIIOB B 3¢MHOM KOpE.

O6mue ¢usnueckue CcBOMCTBA MeTaoB. [IpuMeHeHue MeTamioB B OBITY
u TexHuke. CrijiaBbl METaJIOB.

DNEKTPOXUMHUCCKUIN psii HanpsoKeHUd MeTtaymioB. O0mume crnocoObl MOTydeHUs

METAJUIOB: TUAPOMETAJULYPIHUs, HUPOMETAILIYPIUs, dJeKTpoMeTamtyprus. llonarue
0 KOoppo3uu MeTaijioB. CriocoObI 3aIIUTEI OT KOPPO3HHU.

OO6mrast  xapakrepuctuka wMertamwioB |A-rpynmer  [lepuonnyueckoil  CUCTEMBI
XUMUYECKUX 3JIeMeHTOB. Hatpuil u kanumii: nonyudeHue, puU3ndeckue U XMMUYECKHE

CBOﬁCTBa, IMPUMCHCHHC IIPOCTBIX BCIICCTB U UX COCI[PIHGHHﬁ.



Obmass xapakrepuctuka MetamuioB |IA-rpynmer  Ilepuoanueckoit  cucteMsl
XUMHYECKUX JJIEMEHTOB. Maruuii U KaJIbIU: MOTy4YeHHE, (PU3NIECKIE U XUMHUCCKHE
CBOKWCTBA, IPUMEHEHHUE TMPOCTHIX BEUIECTB U UX COeAMHEHUU. JKECTKOCTH BOIBI
1 CTIOCOOBI €€ yCTpaHCHHUS.

AMIOMUHMI: TIOMy4YeHUe, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTOTO  BEIIECTBA U €ro  COCAMHEHHWH. AMQOTEpHBICE CBONCTBA OKCHIA
Y TUAPOKCHUA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass ~ xapakTepucThuka  MeTauIoB  moOouHblXx  moarpynn  (b-rpymm)
[Tepuoauyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

@u3N4eCKue W XMMHYECKHME CBOWCTBA XpOMa U €ro coeauHeHuid. OKCuapl
u ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarel U auxpomaThl, HX
OKHUCIIUTENIbHBIE CBOMCTBA. [lomyueHne u npruMeHeHne Xpoma.

Pu3n4ecKre U XMMUYECKHE CBOMCTBA MapraHia M €ro coeAuHeHni. BaxuHenmme
coenunenust mapranna(ll), wmapranna(IV), wmapranma(Vl) wu wmapranna(VII).
[TepmaHranat Kanus, €ero OKMCIUTEIbHBIE CBOMCTRA.

duznyeckue M XUMHUYSCKHE CBOMCTBA JKeje3a M ero coeguHeHnii. OKCHIBI,
ruapokcuanl U conu sxene3a(ll) u xkeneza(Ill). [lonydenne u mpuMeHeHHE Kere3a
Y €ro0 CIUIABOB.

OuU3N4eCKue ¢ XMMHUYECKHE CBOMCTBA Meau U e€ coenuHeHun. Ilomydenue
Y IPUMEHEHUE MEJIU U €€ COCTUHECHUI.

[ueK: moaydeHne, GU3MIECKUe U XUMHUECKHE CBOMCTBA. AM(OTEepHbIe CBOWCTBA
OKCHJIa U TUAPOKCUAA IIMHKA, THUJIPOKCOKOMIUIEKCHI IMHKa. [IpuMmeHeHue LHHKa

U €r0 COEJIMHEHUHN.

DKCIepUMEHTAIbHbIE METO/IbI U3yUYECHUSI BEUIECTB M MX MPEBPAIICHUN: U3yYEHHE
00pa3IoB HEMETAJIOB; TOpeHHEe cepbl, ¢ocdopa, *Kejae3a, MarHus B KHUCIOPOJIC;
U3yYeHHUE KOJUIeKIMU «MeTaibl U CIUIaBbl»;  B3aUMOJCHCTBHE  IIEJIIOYHBIX
M IICJOYHO3EMENIBHBIX  METaUIOB ¢  BOJOH  (BO3MOXKHO  HCIIOJIb30BaHHUE

BI/I,HeOMaTepI/IaJIOB); B3aMMOJICHCTBUE IIMHKA M JXKeje3a C pacTBOpaMH  KHCJIOT



Y 1IEJI0YEN; KAUYECTBEHHBIE PEAKIINY HAa HEOPTAaHUYECKUE aHHOHBI, KATHOH BOJIOPOAA
Y KaTHOHBl ~ METAJUIOB;  B3aUMOJCHCTBHE THAPOKCUJIOB QIIOMHUHHUS U IUHKA
C pacCTBOpaMHU KHUCJIOT U IIETOYEH; PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 M0 TeMaM
«Tanorensr», «Cepa me€ coemuHeHUS», «A30T U Hochop W UX COCAUHCHUS,
«MeTaipl TJIaBHBIX MTOATPYIID», «MeTabl TOOOYHBIX TTOATPYIIID.
X¥MHA H )KU3Hb

Ponps xumuu B o6ecrieueHun yCTOHYMBOTO Pa3BUTHSI UE€JIOBEUECTRA.

[ToHsiTHE 0 HAyYHBIX METOJIaX MTO3HAHUS U METOJI0JIOTUU HAYYHOT'O UCCIICIOBAHUS.

Hay4unble mpuHIMNBI OpraHu3alii XUMAYECKOTO TTPOU3BOACTBA. [[poMBbIlICHHBIE
CIOCOOBI TOJIYYEHHUSI BOXKHEHIIMX BEIIECTB (Ha MpPUMEpPE MPOU3BOJCTBA aMMHUAKA,
CEepHOM KHCIIOTHI, MeTaHoja). [IpoMBINIUICHHBIE CIIOCOOBI TOJYYEHUS] METaJIOB
M CIUIAaBOB. XUMHUYECKOE 3arps3HECHUE OKPYKAIOUIEW CPEAbl U €r0 MOCIEIACTBUSL.

[IpoOnema mnepepabOTKH OTXOJOB Y MOOOYHBIX MOPOAVKTOB. Poib XuUMHU

B 00€CIIEYCHUHN dHEPIeTUICCKON O€30MacHOCTH. [IpHHITUIIBI «3eAEHON XUMUNY.

Xumusi ¥ 310poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuiia ncnoib30BaHUS
JIEKApCTBEHHBIX TpenapaToB. Pojib XUMUU B pa3BUTUN MEAUIIUHBI.

XUMHUS MHIOH:. OCHOBHBIE KOMIIOHEHTBI, MHUINEBLIE J00aBKH. Poiab XuMHHU
B 00€CIIEUEeHNH MUIIEBON 0€30IaCHOCTH.

Kocmernueckue wu mapdromepHble cpeactBa. beitoBas xumusa. [lpaBuia
0€30I1aCHOT0 MCTI0JIb30BAHUS MPENapaToB OBITOBON XMMHUHU B IIOBCEIHEBHOM KU3HHU.

XuUMHUST B CTPOUTENILCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepuasibl (LIEMEHT,
OCTOH).

XuMHsI B CEITCKOM X03s11icTBe. OpraHnuecKre i MUHEPaIbHbIC YA0OpEHUSI.

COBpeMeHHBIC KOHCTPYKOHMOHHBIC Marcpualibl, KpaCKH, CTCKJIO, KCpaMHKa.

Marepuassl g JJIEKTPOHUKH. HaHOTEXHOIOTHH.

PacuéTHble 3a1aun
Pacuétel: Maccel BemiecTBa WM 00BEMAa Tra30B IO HM3BECTHOMY KOJIUYECTBY

BCIICCTBA, MAaCCC UJIN O6’BéMy OJHOI'0O U3 Yy4aCTBYIOIIUMX B PCAKIINH BCIICCTB, MACChI



(00BEMa, KOMYECTBA BEIIECTBA) MTPOTYKTOB PEAKITNH, €CITH OJHO U3 BEIIECTB UMEET
MpUMeECH; Macchl (00bEMa, KOJTUIECTBA BEIIECTBA) MPOAYKTa PEAKIIMH, €CIIH OJTHO U3
BEIIECTB JIAHO B BHUJE PACTBOPA C OMNPEACIEHHOW MACCOBOW JI0JIEM paCTBOPEHHOTO
BENIECTBA; MACCOBOMW JIOJW U MOJIIPHOM KOHIIEHTPALMU BEIIECTBA B PACTBOPE; JOJIH
BBIXO/Ia TTPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H

Peanmzanus MeXNpeIMETHBIX CBS3€H MPU M3YyUYCHUH OOIIEH W HEOpraHW4YeCKOM
xuMuHu B 11 Ki1acce OCyIIecTBIIAETCS Yepe3 UCIO0JIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TIOHSITHUM, MNPUHATHIX B OTACIBHBIX MpPEaAMETax
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC IIOHSATHS: SBJIEHHE, Hay4dHbIH (akT, TUIOTe3a,
TEOpHsl, 3aKOH, aHalii3, CHUHTE3, Kiaccu(puKaius, MepUOIUIHOCTh, HaOJIOJICHHE,
W3MEpPEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICIIMPOBAHHE.

dusznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, ATOM, SJICKTPOH, IIPOTOH, HEUTPOH, UOH,
W30TOIIbI, pAAUOAKTUBHOCTh, MOJICKYJIa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHHME BEIIECTBA, UJCaIbHbIN Ta3, (PU3NUECKUE BEIUYUHBI,
€JIMHUILIBI U3BMEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, JKocucTeMa, Owocdepa, MeTabOIMU3M, MaKpO-
U MUKPOJJIEMEHTHI, OCNKH, KUPBI, YIIEBOJbI, HYKJICUHOBBIC KHUCJIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTUU B SKOCHUCTEMAX.

I'eorpadusi: muHepanabl, TOpHBIE MOPOIbI, IOJIE3HBIE HCKOIMAeMbl€, TOIUIMBO,
PECYPCHL.

TexHoJiorus: XUMHUUYECKas MNPOMBINIJICHHOCTb, MCTAJUIYPIrus, CTPOUTCIBbHEBIC

MaTCpHaJkbl, CEJIbCKOXO03s1ICTBEHHOE IMPpOU3BOACTBO, IIMIICBAA IIPOMBIINIIICHHOCTD,
(bapMaHeBTI/IIICCKaH IMPOMBINIJICHHOCTb, IIPONU3BOJACTBO KOCMCTHYCCKHX IIPCIIapaToB,
MMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPUAJIOB, JJICKTPOHHAA MIPOMBIINIIICHHOCTD,

HaAHOTCXHOJIOI'NH.



HNJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O IIPEJMETA
«XHUMMUS»

®I'OC ycranaBiauBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHUSI 00yUYarOIUMUCS
IporpaMM CpeIHero o0mero oOpa3oBaHHUS (JUYHOCTHBIM, METalpPeIMETHBIM H
npeaMeTHbIM). [lomydeHne Xumudeckoro oOpazoBaHUsi Oa3WpyeTcss Ha OCHOBHBIX
TUAAKTHYECKUX MPUHIMIAX 00y4ueHus (HaAydHOCTH, CACTEMHOCTH, CHCTEMAaTHIHOCTH,
JOCTYITHOCTH, CBSI3U TEOPHHM C TPAKTUKOW, HATJSTHOCTH W JAp.), HA TPUMEHEHUH

COBPCMCHHBIX O6pa3OBaTCJ'IBHBIX TEXHOJIOTHUH C YUYETOM MCXaHHU3MOB JOCTHIKCHUA

BCEX IJITAHUPYEMBIX PE3yJIbTATOB OCBOCHUSI OCHOBHOM 00pa30BaTEIbHON MpPOTPaMMBI.
HaydHo-MeTonMuecKo OCHOBOM il  pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTATOB
OCBOEHHUSI MpOTrpamMM CpelHero oOmero oOpa3oBaHMs SIBISETCS  CHUCTEMHO-

HCHTCHBHOCTHBIﬁ Ioaxona.

JIMYHOCTHBIE PE3YJIBTATBI

B cootBercTBUM ¢ CUCTEMHO-ACATENBHOCTHBIM IIOJAXOAOM B  CTPYKType
JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS TMpeaMeTa «XHMHUsS» Ha YpPOBHE CPEIHETO
o01ero oOpa3oBaHus BBIJICICHBI CIICAYIOIINE COCTABIISIONIHE:

OCO3HAaHHME OOYYAIOIIUMHUCS POCCUMCKON  TpaKJaHCKOWM  HMJICHTHYHOCTH —

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJIMYue MOTUBAIUU K 00yUCHHUIO;
LIEJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEKJICHUN JIUYHOCTH HA OCHOBE

KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAAULIMI 0a30BOM HAYKU XUMUMU;
TOTOBHOCTh M CIOCOOHOCTh OOYYAlOIIUXCS PYKOBOACTBOBAaThCS B  CBOEHU

JNEATEIbHOCTH LIEHHOCTHO-CMBICJOBBIMM YCTaHOBKAMH, MPUCYIIUMH IE€TOCTHOM

CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJU4Yue MPaBOCO3HAHMS DKOJIOTUYECKOU KYJIbTYpPhl M CIOCOOHOCTU CTaBUTh LETU U

CTPOUTH >KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yJibTaThl OCBOCHUSA IMPCAMCTA «XUMUSA» JOCTHUI'arOTCA B CANMHCTBC



yueOHOM ¥ BOCIUTATENBHON JesTeNbHOCTH OpraHu3aiud B COOTBETCTBHU C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU U
ujealaMi pOCCUHUCKOI0 IPakJIaHCKOTO OOIIeCTBa, MPUHITHIMUA B OOIIIECTBE HOPMAMHU
M [paBWIaMH TOBEACHHS, CHOCOOCTBYIOIIMMH IpOLIECCaM CaMOMNO3HAHUS,
CaMOpPa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JIMUHOCTH O0YUYaIOIIUXCS.
JImyHOCTHBIE  pe3ynbTaTbl  OCBOEHUA  NpeaMeTa  «XUMHS»  OTPAXKAIOT
c(OpPMUPOBAHHOCTh OIbITA [O3HABATEIBHOW U MPAKTUUYECKOW JIEATEIBHOCTH

O6y‘{aI-OHII/IXC$[ 10 pCalnu3alvu IIPHUHATBIX B 06HI€CTB€ HeHHOCTGﬁ, B TOM YHCJIC B

qacCTH.

1. I'pakaaHCKOro BOCIUTAHMS

OCO3HaHMsI OOYYaIOIIUMHUCSI CBOMX KOHCTUTYIIMOHHBIX TIIpaB W OO0sS3aHHOCTEH,
YBa)KCHHS K 3aKOHY M MPABOTIOPSJIKY;

MIPEICTABJICHHS O COIMAIBHBIX HOPMax W IMpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JESITCIHLHOCTH MPH CO3JIaHHHM YYCOHBIX
MPOCKTOB, PpEIICHWH YYEOHBIX ¥ TI03HABATEIBHBIX 3a7a4, BBITOJHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTHM TIOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI

JOPYTUX MPU aHAINU3€E PA3IMYHbBIX BUIOB YU€OHOH AESITEIbHOCTH;

2. [TaTpuoTHY€CKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHHSI K UCTOPUYECKOMY U HAyYHOMY HACIIEIHIO0 OTE€YECTBEHHOMU
XUMUU;

yBa)KEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHMUSA TOTO, YTO JOCTHKEHHUS HAYKH €CThb PE3yJbTaT JJIMTEIIbHBIX
HAOJIOICHUM, KPOTOTIMBBIX SKCIEPUMEHTAIbHBIX MOUCKOB, OCTOSHHOIO Tpy/a
YYEHBIX U TPAKTUKOB;

HHTCPCCAa M IIO3HABATCIIbHBIX MOTHBOB B IIOJYYCHHUU H IIOCJICAYIOIMICM aHAJIN3C



nH(GOpPMaIIMU O IEPEOBBIX TOCTIKEHUSIX COBPEMEHHOM 0TE€UeCTBEHHON XUMHUH;

3. lyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIICHUBAaTh CHUTYAallMU, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE MOBEJCHHUE M MOCTYNKH CBOUX TOBApPHINEH C MO3UIUN

HPABCTBCHHLIX U IIPABOBBIX HOPM U OCO-3HAHHC HOCJ'ICI[CTBI/Iﬁ 9THUX IIOCTYIIKOB;

4. ®opMUPOBAHMSA KYJIbTYPbI 310POBbSI:

NOHMMaHUsl LEHHOCTEH 340pOBOro M Oe3omacHOro o0Opasza >KM3HH; HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY M TCUXUYECKOMY
310pPOBBIO;

coOIIroieHUs ITpaBuIl 6€30IacHOr0 00pallleHus ¢ BEUIECTBAMU B OBITY, IOBCEHEBHON
KW3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMaHUsl LIEHHOCTU MpaBWJI HHIMBUIYAJIBHOTO M KOJJIEKTUBHOTO OE30MaCHOTO
IIOBEJICHUSI B CUTyalUsX, YIPOKAIOIMIMX 340POBBI0 U KU3HHU JIOJEH; OCO3HAHUS
MOCJEICTBUA W HENpUSTHS BPEIHBIX NPHUBBIUEK (YyMOTPEOJICHHUsI aJKOroJs,

HAapKOTUKOB, KYpEHUS);

5. Tpy10BOro BOCIMTAHUS:

KOMMYHUKATUBHONW KOMIIETEHTHOCTH B Y4€OHO-UCCIEI0BATEIBLCKON JeATeIbHOCTH,
0OIIIECTBEHHO T0JIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACATEIBHOCTH;

YCTAHOBKHM Ha aKTUBHOE YYacCTHE€ B PEIICHUHU MPAKTUYECKUX 33734 COLMAIBHOM
HaIpaBJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YyUYCHUIO TMPOQECCUil pa3IuvyHOro pojia, B TOM YHUCIE
Ha OCHOBE IMPUMEHEHUS NMPEIMETHBIX 3HAHUHN 11O XUMUHU;

YBaXXEHHUS K TPYY, JIIOJSAM TPYyAa U pe3yJbTaraM TPYA0BOH JAeATEILHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHJIMBHUIYaJbHOW TPAEKTOPHH OOpa3oBaHUS,



Oynymiel mpodeccuy U peaanu3aiui COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YIETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHU, WHTEPECOB M TMOTPEOHOCTEH

00IIIECTBA;

6. IK0JI0rMYeCcKOro BOCIIUTAHMS

HKOJIOTMYECKH  IIeNIECOOOpPAa3HOT0 OTHOLIEHUS K TPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHUMAaHMUA  TJOOAJIBHOTO  XapakTepa OSKOJOTWYECKHX  MpoOJieM,  BIUSHUS

AKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHOM Cpebl;

OCO3HaHUsl HEOOXOAMMOCTH HCHOJIb30BAaHUS JIOCTHKEHUN XHUMHUU JJIs pPELICHUS
BOIIPOCOB PALIMOHAIIBHOT'O IIPUPOIOIIOIB30BAHU;

AKTUBHOI'O HENPHUATUS ACHUCTBHUM, INPUHOCAIIMX BpEd OKPYKAKOMIEH IMPUPOIHOU
cpele, YMEHHs NMPOTHO3UPOBATh HEOIAronpusTHBIE HKOJIOTUUYECKUE MOCIEICTBUS
MPEINPUHUMAEMBIX AEHCTBUN U PEAOTBPALIATh HUX;

HaJIM4YUsl Pa3BUTOIO 3KOJIOTUYECKOTO MBIIUIEHUS, SKOJIOTMYECKON KYJIBTYPBI, OIbITA
NEATEIBHOCTH DKOJIOTMYECKON HANPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMHU
B MO3HABaTEIbHOM, KOMMYHUKATUBHONW M COLIMAIIBHOM NMPAKTHKE, CIIOCOOHOCTU U

YMCHUA aKTUBHO IIPOTHUBOCTOATH HACOJIOTHH XeMO(bO6PII/I;

7. lleHHOCTH HAYYHOTI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHHS CIeU(GUKH XUMHUHM KaK HayKH, OCO3HaHUA €€ poiid B (DOPMHUPOBAHHH
pPalMOHAJILHOTO HAyYHOTO MBIILICHUSI, CO3/IaHUM 1IEJIOCTHOTO MPEACTaBICHUS 00
OKPYKAIOIIEM MHUPE KAK O E€IWHCTBE NPUPOABI M YEJIOBEKa, B IIO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH M pelIeHHH IPOOJIeM COXPaHEHHUS IPHUPOTHOTO
paBHOBECHS,

yOeXXIEHHOCTH B 0COO0OM 3HAYMMOCTH XUMUU JIs COBPEMEHHOW IUBUJIN3AINU: B €

T'YMaHUCTHYECKOW HANPABICHHOCTA M BaXKHOW POJIM B CO3/IaHUM HOBOM Oa3bl



MaTepUaTbHON KYJIbTYPHI, PEIICHUH TTI00aTbHBIX MPOOJIEM yCTONYUBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPHEBOM, DJHEPreTUUYECKOM, IMIIEBOM W 3KOJOTUYECKOU
0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIIEUEHNN YCIOBHUM YCIEIIHOrO Tpyaa
Y DKOJIOTUYECKU KOM(POPTHON KU3HU KAXKIOTO UjieHa 00IeCTBa;
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: IOHHWMAHHUS CYIIHOCTH METOAOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJIb30BaTh MOTyYaeMbIe
3HAHUS JUIl aHainM3a W OOBACHEHMS SBICHHA OKPYXKAIOIIEro MHUpa H

IMPOUCXOIAIINX B HEM H3M€HCHHﬁ; YMCHUA ACJIATH 00OCHOBAHHBIC 3aKIIOUYCHUS HA

OCHOBE HAy4HBIX (AKTOB W MMEIOMUXCSA JaHHBIX C TCNIBI0 TOIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BAaTh XMMHUYECKUE 3HAHUSA JUISl pElIeHUsS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIHCKON ACSTEIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY ITOJTYYEHHIO HOBBIX 3HAHUH MO XMMHUHU B COOTBETCTBHH C KU3HCHHBIMU
MOTPEOHOCTIIMU;

HHTEpeca K OCOOCHHOCTSIM TpyAa B pas3lIuuHbIX cdepax mpodeccuoHanIbHON

ACATCIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIE Ppe3yJbTaThl OCBOCHHS Y4YeOHOTO mpenMera «XuUMHS» Ha
YPOBHE CpeIHEro oOIero oOpa3oBaHMs BKIIOYAIOT: 3HAYUMBIE 1711 (OPMUPOBAHUS
MHPOBO33PEHUS O0yJarOIINXCsI MEKIUCLUUATUIMHAPHBIE (MeXTIpeAMETHBIE)
oOllleHay4YHbIE TOHATHS, OTPAKAIOIIUME IEJIOCTHOCTh HAYYHOW KapTHUHBI MHUpa U
cnie-IupUKy METOAO0B MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws,
BEIIIECTBO, DHEPrus, SBJICHUE, TNPOIECC, CUCTEMAa, HAy4YHbIH (HaKT, MPUHITHII,
TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeI0BaHUE,  HaOJIOJICHUE,

U3MEPEHHE, OKCIEPUMEHT ¢  Jp.); yHHBEpPCAJIbHbIE y4eOHbIE  JCHCTBUSA



(mo3HaBaTenpHble,  KOMMYHHKATHBHBIC,  PETYJIATHUBHBIE),  0OECIEYMBAIOLINEC
dopmupoBanrue (YHKIMOHATIBHOM T'PaMOTHOCTH U COLIMAIbHOW KOMIIETECHIUH
oOyuaromuxcs; CHOCOOHOCTh ~ OOyYaroluxXcs  MCIOJIb30BaThb  OCBOCHHBIE
MEXIUCIHUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS W YHUBEPCAIbHBIE Y4YEOHbIE
JEUCTBUA B ITI03HABATEIIBHON U COLIMAIIBHON IPAKTUKE.

MeranpenMeTHble  pe3yJbTaTbl  OTPAXAIOT  OBJIAJACHUE  YHUBEPCAIBHBIMU
y4eOHBIMU TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU U PETYISTUBHBIMU AEUCTBUSMHU.

Osnaoenue YHUBEPCAIBHBIMU yueﬁubmu NO3HABAM EJIbHLIMU OCUCM BUAMU:

1. Ba30BbIMH JJOTHYEeCKHMMH AC€HiCTBUAMM:

CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aKTyalM3UPOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh LENH JAEATEIbHOCTH, 33/1aBasl MAPAMETPBl U KPUTEPUU UX JOCTUKEHHS,
COOTHOCHUTB PE3YJIbTAThI IEITEIbHOCTH C TOCTABICHHBIMU LIEJISIMU;

HCMOJIb30BaTh MPU OCBOCHUY 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS] — BBIICISITh
XapaKTEepHbIC TPU3HAKA TMOHATAM W  YCTaHABIMBATh WX  B3aUMOCBS3b,
UCITOJIb30BaTh COOTBETCTBYIOIINUE TTOHATHS JJIT OOBSCHEHHS OTJICIbHBIX (DaKTOB H
SIBIICHMI;

BBIOMpaTh OCHOBAHHWSA W KPUTEPUU JJIs KIaCcCU(PUKAIMU BEIIECTB M XHUMHUYCCKHX
pEeaKLHnii;

YCTAHABJIMBATh NPUUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKY U3YYaEMbIMU SIBIICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXKJCHUSA (MHIYKTUBHBIC, NEIYKTHUBHBIC, MO aHAJOTHH),
BBISBJISATH 3aKOHOMEPHOCTM M NPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX,
(bOopMyIHpPOBATH BHIBOJIBI U 3AKITIOYCHHUS;

IPUMEHATh B TMPOLECCE IMIO3HAHHUS MCIOJb3YEMbIE B XWUMHHM CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJEIH, MPeoOpa3oBbIBATh  MOJCIbHBIE  MPEJACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI) OJJIEeMEHTa, XUMHUYecKas QopMylia, ypaBHEHUE

XUMUYECKOM peakuum — TMpU PEHIeHUH Y4YeOHBIX [I03HABATENbHBIX U



MMPAaKTUYCCKUX 3ajaqd, IMNPUMCHATbL HA3BAHHBIC MOACJIIBHBIC IIPCACTABJICHUSA JIA
BBIABJICHHA XAapPAKTCPHBLIX IIPHU3HAKOB H3Y4YaCMbIX BCIICCTB M XHMMHYCCKHX

peakuuii;

2. BazoBbpIMH uceiaeaoBaTeJIbCKUMHA HeﬁCTBHHMH:

BJIaACTb OCHOBAMH MCTOJO0B HAYYHOI'O ITIO3HAHUS BCIICCTB U XHUMHUYCCKUX peaKuHﬁ;

(I)OpMy.TII/IpOBaTL OGN MW 3aaa4d HCCIICHOBAHMSA, HCIIOJIB30BAaTh IIOCTABJICHHBIC U
CaMOCTOATCIIBHO C(i)OpMYJ'IHpOBaHHLIe BOIIPOCBI B KA4YCCTBC HMHCTPYMCHTA

ITIO3HaHHUA M OCHOBBI IJIA @OpMHpOBaHI/IH T'UIIOTC3bI 110 IIPOBCPKE IIPABUIIBHOCTH

BBICKAa3bIBAEMBIX CYXICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATEIIBHOTO IUIAHUPOBAHUS U MPOBEACHUS YUYCHUYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh yMEHHUs HAOII0JaTh 3a XOAOM Mpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpPMYyIUpOBaTh 00OOIIECHUS U
BBIBOJbl OTHOCUTEJIBHO JTIOCTOBEPHOCTH PE3YJIbTATOB HMCCIEAOBAHUS, COCTABIISITH
000CHOBaHHBIN OTUET O TIPOJIeTITaHHON padoTe;

IpPUOOPETATh OMBIT YYCHUYECKON HMCCIIEOBATEIHCKON M MPOEKTHOM NIeATETbHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOHCKY METOJIOB

PCHICHUA MMPAKTHYCCKUX 3a/1a4, IPUMCHCHHUIO PA3JIIMYHBIX MCTOAOB IIO3HAHM A,

3. PadoToii ¢ undopmanmeii:

OpHEHTHUPOBATLCSA B PA3IUYHBIX HCTOYHHMKAX WH(oOpMaruu (HaydHO-TIOMYJIspHas
JuTEpaTypa XMMHYECKOTO COACp)KaHWs, CIPABOYHBIE TIOCOOMS, PecypcChl
WNurtepHera), aHanu3upoBaTh HMHQPOPMAIMIO pA3IUYHBIX BUIOB ©  (Hopm
IIPEICTaBIICHNUS, KPUTHYICCKU OIICHHBATh eé JIOCTOBEPHOCTh U
HETIPOTUBOPEYNBOCTH;

dbopMynHpOBaTh 3aMPOCHl U MPUMEHSTH Pa3TUYHBIC METOJBI MPHU MOUCKE U 0TOOpE
uHpopMany, HEOOXOAUMOMN JJIsi BBITIOJTHEHUS YYEOHBIX 3a7a4d OMNpeaesIEHHOTO
THUTIA;

npuoOpeTaTh OTIBIT MCIIOJIb30BaHUs UH(OPMAIMOHHO-KOMMYHUKATUBHBIX



TEXHOJIOTHIA U Pa3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTEIIFHO BBIOMpATh ONTHMAbHYIO (OopMy mpenacTaBieHus WHOOpMAIUU
(cxembl, rpadUKH, AUArPaMMbl, TaOJIUIIBI, PUCYHKH U T. 11.);

WCIIOJIh30BaTh HAYYHBIM SI3bIK B KAa4eCTBE CPEIACTBA NPH pabOTe C XUMHUYECKOU
nH(opMaIel: TPUMEHITh MEXKIpPEAMETHbIC ((PpU3MUECKre W MaTeMaTHYECKHUE)
3HAKH B CUMBOJIBI, POpMYJIbI, aO0OpeBUATYPHI, HOMEHKIIATYPY;

UCTIOJB30BaTh M MTPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHIE CPEICTBA HATIISTHOCTH.

OeﬂaOeuueyHueepcaﬂbelmu KOMMYHUKAMUBCHBIMU delicmeusamu:

3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJAaeMOW TEMbl B XOJ€ [uajora W/Wid
IUCKYCCUH,  BBICKa3blBaTh  HJE€H, (OPMYyJIHMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS TPEIOKEHHOH 3a71a4u;

BBICTYIIaTh € IPE3CHTAlMEd pe3ylbTaTOB  II03HABATEIbHOW  JIEATEIbHOCTH,
HOJyYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIOJIHEHUN
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTUIECKONW pabOThI MO HCCIECTOBAHUIO CBOWMCTB
M3y4aeMbIX BEILIECTB, pealn3aly Y4eOHOro mpoekTa u (opMyIHpOBaTh BBIBOIbI
Mo pe3yiabTaTaM MPOBEAEHHBIX HCCIIEIOBAaHUN MyTEM COTJIACOBAHUS TMO3UIUN B
X0J1€ 00CYKJIeHUsI 1 0OMEHA MHEHUSIMU.

Osnadenue yHugepcaibHblMu PeynamueHbIMU OClCMEUAMU:

CaMOCTOSITENIbHO ~ TUTAHUPOBATh M OCYIIECTBISITH  CBOIO  MO3HABATEIHHYIO
JesITeNIbHOCTh, Ompefensds e€ Lenu W 3ajJadyd, KOHTPOJIMPOBATh U IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TNpEAaraéMblii ajiroput™M JACHCTBUU mpu
BBINIOJIHEHUM YYEeOHBIX UM HCCIEAOBATEeNIbCKUX 3aJad, BbhIOMpaTh Hauboliee
3¢ (deKTUBHBIA CMOCOO UX peuleHHs] C YYETOM TMOJY4YeHHs] HOBBIX 3HAaHUH O
BEIIECTBAX M XUMUYECKUX PEAKITUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIeATEIbHOCTH HAa OCHOBE CaMOaHajiu3a H

CaMOOIICHKU.

NPEAMETHBIE PE3YJIBTATDBI



[IpenmeTHbIe pe3yabTaTHl OCBOCHHS MPOTPAaMMBI CPETHETO 00Iero oopa3oBaHus
[0 XMMHUH Ha 0A30BOM YPOBHE OPUEHTUPOBAHBI HA O0ECIIEYEHUE MPEUMYIIECTBEHHO
o011eo0pa3oBaTebHOM U OOIIEKYJIbTYPHOW MOArOTOBKM oOydaronuxcs. OHu
BKJIIOYAIOT: crenuduyeckue st yueOHOro mpeaMera «XUMUs» HaydHble 3HAHUS,
YMEHHUSI M CIOCOOBI ACHCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U MPEoOpa30BaHUIO
3HAHWM, BUJBI AEATEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS M MMPUMEHEHUIO 3HAHUM

B pa3JIMIHBIX y‘—Ie6HBIX H pCAJIbHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHbIX C XUMMEH.

B mporpamMme nmo XuMuM NpeIMETHBIE PE3yJbTaThl MPEACTABICHBI 110 roAaM

M3y4YCHHsI KaK Ha 0a30BOM, TaK M Ha yenyOiénHom YPOBHIX (BBIACICHO KYPCUBOM).

B 10 kJjacce mpeaMeTHble pe3yJbTaThl OCBOeHHUsI Kypca «OpraHudeckasi

XUMUSD) OTPAKAIOT:

1) cpopmuposannocms  npeocmagienuii: 0 ~ XAMHUYECKOH  COCTaBIAIOIICH
€CTECCTBEHHOHAYYHON KapTUHBI MHUpPA, POJIH XWMHH B TIO3HAHWUU SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS W KYJbTYpPhl JUYHOCTH, €€
GYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOIWMOW ISl PENICHUS MPAKTHYCCKUX
3alad U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U
MIPUPOJTHOM CPEJE;

2) enadenue CUCTEMOM XUMHUYICCKUX 3HAHWH, KOTOpas BKJTFOYACT:
OCHOBOITOJIATAIONINE TIOHATHS (XMMHUYECKUN DJIEMEHT, aToM, JJCKTPOHHAs
o0oJloYKa  aroma, MOJIeKyJa, BAJICHTHOCTb,  AJIEKTPOOTPUIIATEIHHOCTD,
XUMHUYECKas CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpAIIEHHAS ), MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, YIIIEPOJIHBIN CKeneT, (yHKIMOHAThHAS
rpynmna, pagukal, H30MEpHs, H30MEpbl, TOMOJOTUYECKHH psJ, TOMOJIOTH,
YTIEBOAOPO/IBI, KHCIOPOJI- M a30TCOICPKAIINE COCTMHECHUS, MOHOMEP, TTOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHHS); TCOPUU U 3aKOHBI
(Teopust cTpoeHus opraHudecKux BemiecTB A. M. byTiepoBa, 3aK0H cOXpaHCHHUS

MacChl  BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJUYECKHH  S3bIK  XHMUHU;



3)

4)

5)

6)

MHPOBO33PEHYECKUE 3HAHMS, JIEKAIIME B OCHOBE IOHMMAHMUS NPUYMHHOCTH M
CUCTEMHOCTH XHMHUYECKHUX SIBIICHUH, (PAKTOJOTHYECKHE CBEJCHHUSA O CBOWCTBAX,
COCTaBe, MOJYYCHUH U 0€30MacHOM HCIOJIb30BAaHUU BaKHEHIIMX OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JACITETLHOCTH YEIIOBEKA,;

cghopmuposanHocmes  yMeHull BblA6IAMb XapaKTEepHbIE TPU3HAKU TOHSTHUH,
YCTAHABJIMBATh UX B3aUMOCBS3b, UCNOIb306aMb COOTBETCTBYIOIIUE NOHATHSA IIPU

OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYECKUX COCTMHEHUN;

chopmuposanHocms  YMeHUll UCHONb306aMb XUMUYECKYI0 CHUMBOJIMKY JUIS
COCTABJICHHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyll OpraHMYECKUX BEIIECTB M YpPaBHCHUN XHUMHYECKUX PEaKIIH;
usz2o0masaueams MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WILTIOCTPAIlUU UX
XUMHYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOCHHS;

chopmuposanHocms  yMeHUll  YCMAaHAaIueams TPUHAIIEKHOCTh H3YUYCHHBIX
OpPraHWYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIACCy/TpyNme COeIWHEeHUN (yTIeBOAOPOMbI, KUCIOPOA- U a30TCOACpIKaIIUe
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS); Oaséamb WM Ha3BaHUS I10
cuctematudeckoit Homenkinarype (IUPAC), a taxke NPUBOAWTH TPUBUAILHBIC
Ha3BaHUS OTJEIBHBIX OPTaHMYECKUX BEIIECTB (ITUJICH, MPOIWJICH, alleTUJICH,
ATWJICHTJIMKOb, TIUIEPUH, (PEHON, popManbIaeru, aneTaibleru, MypaBbHUHAs
KHCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCJIOTa, CTEApUHOBAas KHUCIOTA,
[II0K03a, QPYKTO3a, KpaxmaJl, eJII0103a, TIIUIUH);

chopmMupoeanHocmev ~ yMeHUs  onpeoensims  BUABL XMUMHYECKOW CBSI3U B
OPTraHUYECKUX COEAMHEHUSX (OJUHAPHBIE U KPATHBIC), KOBANEHMHASl U UOHHAS
C6513b, 0- U P-C853U, B000POOHAS CBA3b),;

cpopmuposaHHocmy  YMeHUsi NOOMEepHCOams HA  KOHKPEMHbIX Npumepax
xXapakmep 3a8UCUMOCIU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEHUU
om KpamHocmu u muna KOSAaleHMHOU C853U (0- U T-C6A3U), 83AUMHO20 GIUAHUSI

amomos u cpynn amomoes 8 MoJeKyiax,



7)

8)

9)

chopmupo8anHocmy  yMeHUsi NpUMeHAmMb  TIOJOXKEHUS TEOPUU  CTPOCHUS
oprannueckux BeulectB A. M. BytnepoBa 1151 00bsICHEHHS] 3aBUCUMOCTU CBOICTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

chopmuposanHocms YMeHUli XapaKmepu3oeams COCTaB, CTPOEHUE, (hU3HUecKue
U XHMHYECKHE CBOMCTBA THUIHMYHBIX MPEICTABUTEIECH pa3IMYHBIX KJIaCCOB
OpraHWYECKUX BEIIEeCTB (METaH, 3TaH, STUJICH, MPOMUJIEH, alleTUIeH, OyTalueH-

1,3, metunOyraauen-1,3, 6€H30JI, METAHOJ, STAHOJ, ATHJICHIJIINKOJb, TJIUICPHH,

deHou, aneraabAeTH, MypaBbHHAS M YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmal,
IIEJUTI0N032, AMHHOYKCYCHAsI KHUCIIOTA); ULIOCMPUPO8ams TEHETUYECKYIO0 CBS3b
MEXIy HHMH YypPaBHEHUSMH COOTBETCTBYIOIIUX XUMHYECKHX pPEAKIHid C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

CHOPMUPOBAHHOCINL YMEHULL XAPAKMEPU308AMb COCMAB, CMpoeHue, puzuieckue
U XUMUdeckue CeOUCmMea MUNUYHBIX Nnpeocmasumenetl PasiuidHblX KIACCO8
OP2aAHUYECKUX BeUlec. AlIKAHO8, YUKIOAIKAHO8, AIKeHO08, AlIKAOUEeHO8, dIKUHOS,
ApPOMAMUYECKUX )2lle8000P0008, CNUPMO8, Alb0e2U008, KemoHO08, KapOOHOBbIX
KUCTIOM, NPOCMBIX U CJLONCHBIX IPUPOS, IHCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCTIOM,  DelKos,  yele80008  (MOHO-, Ou- U  HOAUCAXAPUOOB);
ULTIOCIMPUPOBAMb — 2EHEMUYECKYI0  C853b  MedHcOy  HUMU  YPABHEHUSAMU
COOMBEMCMBYIOWUX XUMUHECKUX peaKyutl ¢ UCNOIb308aAHUEM CMPYKMYPHLIX
dopmyn;

choOpMUpPOBAHHOCMb YMEHUS XAPaKmepu308ams WCTOYHHUKHU YTIJIEBOJIOPOIHOTO
CoIpbsi (HedTh, MNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI UX MEPepadbOTKU U

MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

10)chopmuposannocmes  ymenuii  npo6oOoums  BBIYUCICHHS 110 XHUMHUYCCKHM

ypaBHEHHUSM (Macchl, 00bEMa, KOJWYECTBA MCXOIHOTO BEIECTBA WJIM MPOAYKTa
peakiuu TO W3BECTHBIM Macce, 00BhEMY, KOJUYECTBY OJIHOTO M3 HCXOJIHBIX

BEILECTB MJIU MPOAYKTOB PEAKIINH);

11) cchopmuposannocme ymenuil eradems CUCTEMOIN 3HAHHI 00 OCHOBHBIX METOHAX



HAYyYHOIO TMO3HAHUSA, HCHOJB3YEMBIX B XUMHHM MNPU HU3YYCHUU BEIIECTB U
XUMHYECKHUX SIBIICHUI (mabmroneHue, U3MEpPEHHUE, 3KCIIEpUMEHT,
MOJICTTUPOBAHUE), UCNONb308AMb CUCTEMHBIC XUMHUYCCKUE 3HAHUS JJIs IPUHSITHUS
PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIMAX, CBSI3AHHBIX C BEIIECTBAMU U UX

IMPUMCHCHHUCM

CHOPMUPOBAHHOCIL  BAOCHUSL CUCIEMOU 3HAHULL O eCMeCmMBeHHOHAYYHbIX
Memooax NO3HAHUsL — HAOIIOOeHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNEPUMEHME
(peanbHoOM U MbICIEHHOM) U YMEHUsI NPUMEHSAMb JMU 3HAHUSL,
CHOPMUPOBAHHOCIL YMEHUSL NPUMEHAMb OCHOBHLIE ONepayul MblCIUMETbHOU
OesmenbHOCMU — AHAIU3 U CUHMe3, CpasHeHue, 0600uenue, CUCMeMamu3ayuio,
8bls6IeHUe NPUYUHHO-CILeOCMBEHHBIX C853ell — 01 U3YUeHUsl CBOUCME 8elecms U
XUMUYECKUX PeaKyuil;

12)chopmuposannocmes ymenuii cobnrooams npasuia TOJNb30BAHHS XUMHUYECKOU
MOCYJI0OM M Ja0OpaTOPHBIM O0OPYIOBAHMEM, a TAKXKe MpaBWiIa OOpaIICHHs C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

13)chopmuposannocmes  ymenuii  naanuposames W 6bINOJHAMbL — XUMHUYECKHM
DKCIIEPUMEHT  (TIPEBpAIICHUS OPTraHWYECKWX BEIIECTB TIPH  HATrPEBaHUH,
MOJIyYCHHE OTUJICHA U U3YYEHHUE €ro CBOWCTB, KAaueCTBEHHBIC PEAKIIUU
OpraHUYECKUX BEIIECTB, JCHATypalus OCJIKOB TPH HArpeBaHUM, I[BETHHIC
peakuuu OEJKOB) B COOTBETCTBUM C MpaBUJIaMU TEXHUKH O€30MacHOCTH MpHU
oOpaIlieHny ¢ BEIIeCTBAMH M JA0OPATOPHBIM OOOpPYIAOBaHUEM, NPeOCMAG/IAmMb
pe3yiabTaThl XUMHUYECKOTO OKCICpUMEHTa B (OpMe 3alucud ypaBHCHHM
COOTBETCTBYIOIIUX PEAKIUNA W ¢hopmyruposams BBHIBOABI HAa OCHOBE OTHX
pE3yNbTATOB;
CPOPMUPOBAHHOCINL  YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUND
XUMUYeCKUll dKcnepumenm (noiyuenue U U3yYeHUue CEOUCME OpPeAHUYECKUX

eeuecnie, KadvecmeeHHbvle peaxkyuu yeﬂeeodopodoe PA3NMUUYHbIX K1ACCOB8 U



KUCTIOPOOCOOEPHCAWUX OPSAHUYECKUX 8eujecms, peuleHue IKCNepUMeHmAanlbHbIX
3a0ay No pPAcnO3HABAHUIO OP2AHUYECKUX Beuecms) ¢ COON00eHUuemM Npasull
be3zonacnoeo obpaweHuss ¢ eewecmeamu U J1aO0pamopHviM 000PYO0BAHUEM,
Gopmynuposams yenv UCCie008anus, npedcmasiams 8 paziuiHol opme

pes3yiomanbl IKCnepumernma, AHaiusuposams U OyeHusdanlb ux 000m06€pHOCWlb;

14)cpopmuposannocms  ymenutl  KPpUMUYECKU — AHATUZUPOBAMb  XUMHUYECKYIO
uHbOpMaIInIO, TOTYyYaeMyIo U3 pa3HbiXx uctouHukoB (CMU, Unrtepuer u np.);
chOpMUPOBAHHOCMb ~ YMEHUL:  OCYWeCmBIsimb  YeleHanpasieHHblll — NOUCK
XUMUYECKOU UHGOpMayuu 68 pasiuyHblX UCMOYHUKAX (HAYYHAS U YUEOHO-HAYYHAS
aumepamypa, CMHU, Humepuem u 0p.), Kpumuuecku  aHaIuU3Upo8amb
Xumudeckyro  uHgopmayuro, nepepabamvlieamv €€ U UCNOIb308aMb 8
COOmMBemcmeuu ¢ NOCMAasIeHHoU yueOHoU 3a0ayell

15) cpopmuposannocmo VYMeHUl cobnrooams npasuia AKOJIOTUYECKHU
1eJ1ecO000pa3HOro MOBEACHUS B ObITY U TPYIOBOM €ATEIBHOCTH B IENIAX
COXpaHEHUsI CBOETO 3J0POBbS U OKpYKAlOUIEH NPUPOIHOM CPEIbl; 0CO3HABAMDb
OMAaCHOCTh BO3/ICIICTBUS HA dKUBbIC OPTAHU3MBbI ONPEAEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica nokazatens [IJK (mpenenpHOil momycTuUMoOi
KOHLEHTpalu), MNOACHAmMb, Ha TNpPUMEpPax  CIOCOObl  YMEHBIICHHUS H
MpEAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;
AHATUZUPOBANL YENeCOO0OPA3ZHOCMb NPUMEHEHUS. — OP2aHUYEeCKUX  8euecms 8
NPOMBIULIEHHOCU U 8 ObIMY C MOYKU 3PEHUSI COOMHOUEHUS PUCK-NOIb3d

16) a1 0OydaromIMXCcsi € OTPAHMYCHHBIMH BO3MOXHOCTSIMHM 370POBbS: YMCHHE
MPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJax ITO3HAHUSI BEIIECTB M
XUMHUUYCCKHUX SIBICHUM;

17) st cnenbiXx ¥ CIa0OBUAAIINX OOYYAIOIIUXCS: YMEHHE HCIOJIb30BaTh PelibeHO

TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xumMmuyeckux Gopmy.



B

11 kuacce mpeaMeTHbIe Ppe3yJbTaThbl OCBOeHMS Kypca «OOmass u

HEOpraHnveCKasg XuMHus» oTpaKarT.

1)

2)

cghopmuposanHocme  npeocmasienuti: 0  XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POJM XUMHUU B T[IO3HAHUU SIBICHUI
IPUPOABI, B POPMUPOBAHUYU MBIIIUICHUS U KYJIBTYPbl TUYHOCTH, €€

(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW [JIsl PEIICHUS MPAKTUYECKUX

3a1ad U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIICHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpeENE;

ela0eHue CHUCTEMOM XUMHUYECKHUX 3HAHUM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIAraONUe MOHATHS (XUMHUYECKHI DJIEMEHT, aToM, M30Tom, S-, pP-, d-
ANIEKTPOHHBIE OpOUTaIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasA CBSI3b
(KoBaJIeHTHasi, WOHHAs, METa/NIMUECKas, BOJOPOJHAs), KpUCTAIIUMYECKas
pPEILIETKA, TUIIBI XUMUYECKUX PEAKIU, PACTBOP, JNEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AJICKTPOJIUTUYECKAS] JTUCCOLMALINSA, OKHCIUTEIb, BOCCTAHOBUTEIIb, CKOPOCTh
XUMHUUYECKON peakiuy, XUMUYECKOE DPaBHOBECHE; TEOPUU U 3aKOHBI (TeOpus
AJICKTPOJIUTUYECKON JHccouranuu, nepuoanyeckuii 3akon Jl. M. Menpaeneena,
3aKOH COXPAaHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAICHUS YHEPTUH
P XUMUYECKUX PEaKIMIX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUM SI3BIK XUMUU,
MHUPOBO33PEHUYECCKUE 3HAHUA, JICKAIINE B OCHOBE IMOHUMAHUS MPUYUHHOCTA M
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUU, (PaKTOJOTUUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, IOJTYYEHUH U O€30ITaCHOM HMCIIOJIb30BAHUH BaKHEHUIIINX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUUYECKOMN JCSITCIILHOCTH YEJIOBEKA,

co8peMeHHble NpeoCmasieHus 0 CMpPOeHUU 6ewecmea HaA amOMHOM, UOHHO-
MONEKVIISIPHOM U HAOMONEKYJISIPHOM VPOBHAX, NPeOCmAasNieHusi 0 MeXaHusmax
XUMUYECKUX Pearkyuti, mepmoOUHAMUYECKUX U KUHeMUYECKUX 3AKOHOMEPHOCHIAX
UX NpomeKaHus, O XUMUYECKOM pABHOBECUU, pacmeopax U OUCHEPCHbIX

cucmemax, ¢CZKWIO]ZOZM'{€CKU€ ceeodetuss o C@OI:ZCWZGCDC, cocmaee, nojydyeHuu u



0e30nacHoM UCNOIb306AHUU BANCHEUWUX HEOPLAHUYEeCKUX 6eujecms 6 Ovlmy u
NPAKmMu4eckou  OesamenbHOCmU  Yen08eKkd, OOwux  HAayyHulX  NPUHYUNAX
XUMUYECKO20 NPOU3800CMEa;

3) cgopmuposannocmv ymeHull GvlA6NAMbL XapaKTEPHBbIC TPU3HAKU TTOHITHH,
YCmaHasiueams WX B3aUMOCBS3b, UCHOIb3068aMb COOTBETCTBYIOIINE MOHSITHS

IIpHU OIIMCAHUHU HCOPIraHNYICCKUX BCIUICCTB U UX HpeBpameHHﬁ;

4) cihopmuposannocms  yMeHull UCNOIb308aMb XUMHUYECKYI0 CHMBOJIUKY  JUIS
cocTaBieHHs] (OpMYyJ BEIIECTB U YPAaBHEHHM XUMHUYECKUX  PEAKIIMIA;
cucremaTrueckyro HomeHknaTypy (IUPAC) u TpuBuaiibHbIe Ha3BaHUS OT/ICIbHBIX
HEOPTaHWYECKUX BEIIECTB (yrapHBI ra3, YIICKUCIBIA ra3, aMMHUaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, TUTHEBASI COJIA, IUPUT U JIp.);

5) cgopmuposannocmo ymenuil onpedensimev BaJCHTHOCTh W CTCIICHb OKHCIICHHS
XUMHYECKHUX SJIEMEHTOB B COCIUHEHHIX PA3TUYHOTO COCTaBa; BUJ XUMHUECKON
CBsI3M (KOBaJICHTHAs, HIOHHAsI, METAJNINYECKasi, BOJOPO/IHAS) B COCTUHEHUAX; THI
KPUCTAIUTMYECKON pPEmETKM KOHKPETHOTO BeIIecTBa (aTOMHAs, MOJIEKYJSpHasi,
WOHHAs!, METAJTMYECKas ); XapakTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHECHUM;
chopmuposaHHocmsb yMeHuss 0OBACHAMb 3AB8UCUMOCHIbL CEOLICME 8euecms Om
8UOA XUMUYECKOU C8A3U U MUNA KPUCALIUYECKOU peuwémKu, OOMeHHbI U
OOHOPHO-AKYENMOPHDBIU MEXAHUIMbL 00PA308aAHUSL KOBATICHMHOU CEA3U;

6) chopmuposannocmv ymenul ycmanHasIueams MPHUHAIIICKHOCTh HEOPTAHHYECKUX
BEIIECTB 0 UX COCTABY K OINpeAeIEHHOMY KJIAacCy/TpyIIe COeTMHEHU (IpoCThIe
BEIIECTBA — METAJUIBl W HEMETAIbl, OKCHJBI, OCHOBaHUS, KHCIOTHI,
aM(OTEpHBIC THIPOKCHUJIBI, COJIN);
chopmMuUpo8anHOCMb YMEHUI.: KIACCUPUYUPOBAMb. HeOp2aHUYECKUe 8eujecmed no
Ux cocmasgy, XumudecKkue peaxkyuu no pasiudHblM NPUSHAKAM (YUCTY U COCMABY

peazsupyrowmux eewgecmes, menioeomy 3d)qbel<my peaxkyuu, UsMeHeHUuro cmeneneu



7)

8)

9)

OKUCTIEHUSl  INIeMEHmMO8, 00pamuMocCmu, Y4acmulo Kamaiuzamopa u m.n.);
CAMOCMOSAMENbHO 8blOUPAMb OCHOBAHUA U Kpumepuu O0as Kilaccuguxkayuu
U3yuaemvlx ewecms U XUmMuieckux peaxkyuil,;

chopmuposanHocms yMeHull packpvléams CMBICT Tiepuoandeckoro 3akona /1. U.
MenpeneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONTYIO0, OOBSICHUTEIBHYIO U

MPOTHOCTHYECKYIO (DYHKIIUY;

cchopmuposanHocmes yMeHUll XapaKmepuzoeams 3JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKUX 3IEMEHTOB 1—4 nepuonoB [lepuoanueckoil CHCTEMBI XUMUYECKUX
anemenTtoB [I. M. MenneneeBa, HMCHoib3ysl MOHATUS «S-, P-, O-3J€KTpOHHBIC
opOUTaNNY, «IHEPTrETUYECKUE YPOBHIY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB XMMMUYECKMX IEMEHTOB M MX COCIMHEHHMH IO IMEPUOJaM U TpyIIaM
[leprognyeckon cucTeMbl XUMUYECKHX 31eMeHTOB [[. . Menneneesa;
«OCHOBHOE U 8030VHCOEHHOE DHEpeemUYecKue COCMOSHUSL amomay, O00BACHAMb
3AKOHOMEPHOCMU UBMEHEHUST CBOUCME XUMUYUECKUX DJIEMEHMO8 U UX COeOUHeHUl
no nepuooam u epynnam Ilepuoouuecroii cucmemot /{ U Menoeneesa, éanenmmsie
B03MOICHOCMU  AMOMO8 JJIEMEHMO8 HA OCHO8E CMPOCHUs UX IJIeKMPOHHbIX
00010YeK

cpopmuposannocmes  ymenuil  xapakmepuzosamsv  (onucvieams) 0O
XUMUYECKHE CBOWCTBA HEOPraHMYECKUMX BELIECTB PA3JIMYHBIX  KJIACCOB;
noomeepocoams CylIeCTBOBaHNE T€HETUUECKOW CBA3U MEXy HEOPTraHMYECKUMU
BEILECTBAMH C IOMOILBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;
chopMUpo8aHHOCMb ~ YMEHUs  pPACKpbI8AMb  CYWHOCMb:  OKUCIUMENbHO-
80CCMAHOBUMENbHBIX  PeaKyutl NoCpeoCmeoM COCMABNEHUSl  JIeKMPOHHO20
banamca smux peakyuil, peakyuii UOHHO 20 OOMeHa Nymém COCMAGNeHUs Ux
NOJIHBIX U COKPAWEHHBIX UOHHBIX YPABHEHUl, peakyull uopoiu3d; peaxyuti
KOMNIeKcoobpazosanus  (Ha  npumepe  2UOPOKCOKOMNAEKCO8  YUHKA U

ANFOMUHUS);



10) cpopmuposannocms  ymenuss Kraccugpuyuposams XUMHYESCKHE PEAKIHH 10
pa3IMyYHBIM MPU3HAKaM (YHCIYy U COCTaBY PEarupyrolluX BEIIECTB, TEILIOBOMY
¢ deKTy peakiuy, U3MEHEHHUIO CTETICHEH OKWCIICHUS JIEMEHTOB, OOpPaTHMOCTH
peaklny, y4aCTUIO KaTaau3aTropa);

11)chopmuposannocmes ymenuii cocmaensime ypaBHEHUS PEAKIMH pa3IMUHbIX
TUTIOB; TIOJHBIE M COKpAIIEHHbIC YpaBHEHHUS pEakiuii HOHHOrO OOMeEHa,

YUHUTBIBas YCIIOBH:A, ITPU KOTOPLIX 3TH PCAKIIMHU UAYT JO KOHIIA,

12)cghopmuposannocme  ymenuti  npoéooums  PEAKIUH,  IMOATBEPIKIAIOIIHC
KaueCTBEHHBI COCTaB PA3IMUYHBIX HEOPTaHWYECKUX BEILECTB; pPACHO3HABAMDb
OTIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX paCTBOPaX HEOPTAaHMUECKUX
BEIIECTB;

13)cpopmuposannocms  ymenuit  packpvléams — CYHUIHOCTb  OKHCIMTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMH MOCPEICTBOM COCTABJICHHSI JICKTPOHHOTO OalaHca
ATUX PEaAKIIUM;

14) chopmuposannocmo ymenuti 06vACHIMb 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaknmuu OT pa3IWYHBIX (HAKTOPOB; XapaKTep CMEMICHUS XUMHYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIHEro Bo3xaeiicTeus (mpuniun Jle Illatense);
chopmupo8anHocms  YMeHUsi  00BACHAMb — 3AKOHOMEPHOCMU — NPOMEKAHUs
XUMUYECKUX PeaKkyuti ¢ y4émom uUx sHepeemuyeckux XapaKxmepucmux, xapakxmep
UBMEHEHUSI CKOPOCMU XUMUYECKOU Peakyuu 6 3aBUCUMOCMU OM  PA3IUYHbIX
Gaxmopos, a makdce Xapakmep CMewjeHuss XUMUYECKO20 PABHOBeCUsi NOoO
GAUSAHUEM BHeWHUX 8o30eticmautl (npunyun Jle [llamenve),;

15)chopmuposannocme  ymenuti  xapaxmepuzoéams ~ XUMHYECKHE  IPOIIECCHI,
JeKaIe B OCHOBE IPOMBIIIUICHHOTO TIOJYYCHHSI CEPHOM KHCIIOTBHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh TPEJCTABICHUH 00 OOIMMX HAYYHBIX NPHUHIMMNAX U
AKOJIOTHYECKUX MPOOIEeMax XUMHYECKOTO IMPOU3BOJICTBA;

C(j)OpMupOGClHHOCWlb YMeEHUA XapaKkmepuzoeambvb XuMuiecKue peakyuu, jjexcaujue



8 O0CHOBE NPOMBIUIEHHO20 NOJYYEHUSI CEPHOU KUCIOMbl, aMMuaxa, oouue
Hayuuvle NPUHYUNBL XUMUYECKUX NPOU3BOOCMSE, 1eneco0Opa3sHOCmb NPUMEHEHUs]
HEeOp2aHUYeCKUxX 6eujecms 8 NPOMBIUICHHOCIU U 6 Oblmy ¢ MOYKU 3PeHUs
COOMHOULEHUS. PUCK-NOb3A;

16) cchopmuposannocmes  ymenuti  npo6oOums BBIYUCICHUS C HCIOJIb30BAaHHEM
MOHATHUSL «MacCcoBas JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IPY XUMUYECKUX PEAKIIHMSIX, MAacChl BEMIECTBA WM 00BEMA ra30B MO0 U3BECTHOMY

KOJIMYCCTBY BCUICCTBA, MACCC HUIIU O6T)éMy OJHOT'0 N3 YHACTBYIOIIHNX B PCAKIINH

BEIIECTB, TEIUIOBOTO 3((deKTa peakiiMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcCChI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,
copmMUupo8aHHoCcmy yMeHuss NPO8OOUMb paciémuvl. ¢ UCHONb308AHUEM NOHAMULL
«maccoeas 0o 6ewecmea 6 pacmeopey U «MOJAPHAS KOHYEHMPAYUsy,
Maccol gewecmsa uiu 00vbéMAa 2a3a NO U3BECMHOMY KOJIUYeCmsy Geujecmad,
macce unu 00HEMY 00HO20 U3 YUACMBYIOWUX 8 PeaKyuu eujecms, Mmenioso2o
agpgpexma peaxyuu, 3HaveHUss 6000POOHO20 NOKA3AMENS PACMBOPOE KUCIOM U
wenoveu ¢ U38eCMHOU CMENeHblo OUCCOYUAYUU; Maccol (00béMa, KoIuiecmed
sewecmea) npooyKma peaxyuu, eciu 00OHO U3 UCXOOHBIX 8euecms OaAHO 8 BUOe
pacmeopa ¢ onpedenénHol MAacco8otl 00ael pacmeopEHHO20 8eujecmsd Ul OaHo
8 uzbvLimKe (umeem npumecu), 001U BbIX00A NPOOYKMA pearyuu; 00bEMHbIX
OMHOWEHULL 24308,

17)cghopmuposannocmes ymenuii cobnrodams npasuia TOJNb30BAHHS XUMHUYECKOU
MOCyJI0M ¥ 7a0OpaTOPHBIM O0OPYIOBAHMEM, a TaKXKe MpaBWiIa OOpaIIeHHs C
BEII[ECTBAMHU B COOTBETCTBUU C WHCTPYKIUSIMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

18) chopmuposannocmev  ymenuti  nIaHUposamev U GbINOAHAMbL — XUMUYECKUH
AKCIIEPUMEHT (pa3iIoKeHHE MEPOKCHIA BOAOPOIa B NMPUCYTCTBUHU KaTaIM3aTopa,
OTpEJICTICHNE CpPEeIbl PAcTBOPOB BEMIECTB C TOMOIIBIO YHUBEPCAIHLHOTO

WHUKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOU PEAKITUH,



peaKuu MOHHOTO OOMEHa, KauyeCTBEHHBIC pPEakiuu Ha Ccynb(dar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHUS; PEIICHHE SKCIEPUMEHTAIbHBIX 3a7a4 110
Temam «Metamnsl» u «HeMmeTranabsl») B COOTBETCTBUU C TMPaBHIIAMHU TEXHHUKH
0€30IacHOCTH MPHU OOPAIIEHUH C BEIIECTBAMU U JTAOOPATOPHBIM 000pYA0BaHUEM,
npeocmaenames pe3ylNbTaThl XUMHUECKOTO OHKCIepuMEeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIUN U ghopmynupoeams BHIBOABI HA OCHOBE

9TUX PE3YJIbTATOB,

cPOpMUPOBAHHOCIbL  YMEHULL: CAMOCMOAMENbHO HIAHUPOBAMb U NPOBOOUND
XuMuYeckulli  9KCnepumenm  (nposedenue  peakyuil  UOHHO20  0OMeHd;
noomeepicoeHue  KaueCcmeeHHo20  COCMAB8A  HeOpeaHUudeckux  8euecms,
onpeoeneHue cpedvl pacmeopos Gewecms ¢ NOMOub0 UHOUKAMOPO8, U3YYeHUe
BIUAHUSL PASTUYHBIX (AKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuieHue
IKCNEPUMEHMANbHLIX  3a0a4 no memam «Memannvly u «Hememannvly) c
cobno0eHuem npasuil be3onacHo20 0opaweHus ¢ euecmeamu U 1abopamopHbim
obopyoosanuem, Gopmyiuposams yeib UCCIe008AHUS, NPeOCMABIAMb 6
pasiuuHou  ¢hopme  pe3yibmamol 9KCnepumMeHma, AHATU3UPOBATL U
OYeHU8amsb Ux 00CMOBEPHOCb,

19)cpopmuposannocmo  ymenuti  Kpumuuecku — AHAIU3UPOBAMb  XUMUYECKYIO
uH(dOopMaIuio, oJiydaemMyro u3 pa3ubix ncrounukoB (CMU, UuTeprer u ap.);

20) chopmuposannocmo YMeHull cobnrooams npasuia HKOJIOTHYECKU
[[EJIeCO00Pa3HOr0 TOBEJACHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B IIEJISIX
COXpaHEHUSI CBOETO 3JI0POBbSI W OKPYKAIOIICH MPUPOTHOW CpEIbl; 0CO3HABATH
OMMACHOCTh BO3JICHCTBUS HA JKUBBIC OPTaHU3MBI OIPEACIEHHBIX BEIIECTB,
noHumasi cmeici nokazarens 1K (mpenenbHOM HOMyCTHMOW KOHUEHTpPALH),
NosCHAMb Ha TIPUMEPAxX CIIOCOOBI YMEHBIIICHUS W MPEIOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTAaHU3M YEJIOBEKa,
chopmuposanHocmy YyMeHuti. coOn00ams NpasuId NONb308AHUSL XUMUYECKOU

nocyoou u 1abopamopHuiM 0060py008aruem, ooOpaujeHus ¢ Bewecmsamu 8



COOMBEMCMBUY C UHCMPYKYUAMU NO BbINOJHEHUIO 1AO0PAMOPHLIX XUMUUECKUX
ONBIMOB, IKOJI02UYECKU UYenecooOpasHo20 NoBedeHuss 8 Oblmy U mpyoosol
0esimenbHOCMU 8 YEJISIX COXPAHEHUsl C80e20 300P06bsl, OKpYHcaroueli npupooHol
cpeovl U OOCMUdICeHUsl €€ YCMOoUdu8020 pa36Umusl, O0CO3HABAMb ONACHOCHIb
MOKCUYECK020 OeUCMBUs HA JHCUBbIE OP2AHUIMbL ONPEOETIEHHBIX HEeOP2aAHUYECKUX
sewgecms, noHumas cmoicn nokazamens IIJ[K (npedenvnou Oonycmumou

KOHYenmpayuu), cpopmuposannocmy VMeHUL: ocywecmsiimo

YeeHanpaesienHvlli NOUCK XUMUYECKOU UHGopMayuu 8 pasiuyHblX UCIOYHUKAX
(Hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepuem u Op ), kpumuyecku
AHAIU3UPOBAMb  XUMUYECKYI0  UHGopmayuro,  nepepabamvleams €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABIIEHHOU YueOHOU 3a0ayell

21)is  oOydJarommxcss ¢ OTPaHHYCHHBIMH BO3MOXHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

22) 1Sl CHCTIBIX U CIIA0OBHIAIIMX OOYYalONUXCs: YMEHHE HCIOJIb30BaTh PEIbe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHuit JI. bpaiins nns 3anucu xuMuyeckux Gopmy.
PesynbraTtel oOydenuss Ha ©0a30BOM YpOBHE OpPHUEHTUPOBAHBI Ha OOIIYIO

(YHKIIMOHAJIBHYIO TPAMOTHOCTb, IMOJIyY€HHE KOMIIETEHTHOCTEH /sl MOBCEIHEBHOMN

KU3HM M oO0mero pa3Butus. Pe3ynbrarbl 00y4deHUss Ha YrIyOJIEHHOM YpPOBHE

OpPUEHTUPOBAaHbl  HA  IIOJYyYEHUE  KOMIIETEHTHOCTEM i1  MOCIEAYHOUIEn

npodeccuoHanbHOM NESITEIbHOCTH KaK B paMKaxX JJAHHOW MIPeIMETHON 00JIaCTH, TaK U

B CMEXXHBIX C HEHM 00J1aCTAX.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipaxrieckne (uudpossbie)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypebi
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOi XUMHUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8
byrneposa
Htoro no pazneny 8
Pasnen 2. YraeBoaopoabt
21 [IpenenpHbIe YIiIeBOIOPO/IbI — AJIKAHBI, 5
IIUKJI0ATKAHBI
29 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 14 1
aJIKaIUEeHBbI, ATKUHbI
2.3 Apomatnyeckue yrieBo10poibl (apeHsbl) 8
24 [TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M HX 4
nepepadoTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1
Hroro no pazneny 35
Pasnen 3. Kuciopoacoaep:xkaniue oprannyeckue coeinHeHust
3.1 Crnuptsl. @eHon 11 1
KapOoHUIIbHBIE COeTMHEHUS: AbICTUIBI U
3.2 keToHbl. KapOoHOBbIe KHCITOTHI. CIIOKHBIE 21 1
s¢upsl. XKupsl
3.3 VYrneBoasl 9 1
Hroro no pazmeny 41




Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 12

Hroro no pazueny 12

Pasznea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ BricokoMOIeKyJISIpHBIE COCTUHEHUSI 6

Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ugposBbie
Ne ni/m Y —— pasi Beero Konrpoabnbsie IIpakruuyeckue f:é p?:f oBAaT e.1)11>m>1 e
padoThI padoThI pecypest
Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM
Crpoenue atoma. [lepnoanueckuii 3aKoH
11 u [lepuonnueckas cucreMma XMMU4YECKUX 9
sneMenToB [. 1. Menneneea
19 Crtpoenue BeniectBa. MHorooopasue 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEAKIIH 19 1 3
Hroro mo pazmeny 39
Pa3nen 2. Heoprannueckasi Xumust
2.1 Hemerannsl 31 1 3
2.2 Merannsl 23 1 2
Hroro no paszneny 54
Pa3znen 3. Xumus v :Ku3Hb
31 Mertobl ToO3HaHUS B XUMUU. XUMUS U 9
KU3HBb
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MHNPOLHECCA
INabpuensa O.C., OctpoymoB W.I'., CmankoB C.A. Xumusa. 10 xiacc.

basoBslii yposeHs. - M.: AO "U3znarensctBo "[Ipocsenienue".

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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