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PaGouass mporpamma mo y4eOHOMY MNpeaMeTy «XHMHH» Ha YPOBHE CpPEIHEro
obmiero oOpa3oBaHusi cocTaBieHa B coorBercTBue ¢ DenepanpHoil paboueit
nporpammoil mo xumuu COOQO, a Takke ¢ HOpMAaTUBHO-TIPAaBOBbIMU JToKymMeHTaMu OOI1
000 MAOY «I'umuazust Ne 7 «Cubupckas», 1 Ha OCHOBE TpeOOBaHHI K pe3yibTaTaM
ocoenusi OOIT COO, npencrasiernsix B PI'OC COO u denepanbHON mporpammont
BOCIIUTAHUSA, U HEMOCPEACTBEHHO MPUMEHSAETCS MPH peann3aiiy 00s3aTeIbHON 4acTu
OOII COO.

HOACHUTEJIBHAA 3AIIMCKA

OcHOBY MOIX0I0B K pa3pabOTKe MPOTpaMMBI TI0O XUMHUH, K OTIPEACIICHUIO O0IIIeiH
cTpaTteruu o0y4eHus, BOCIUTAHUS U Pa3BUTHUS, 00YUAIOUIUXCS CPEICTBAMU YUEOHOTO
npeameta «Xumus» 11t 10—11 knaccoB Ha 0a30BOM YpPOBHE COCTAaBUIIM KOHIENTYaJIbHbBIE
nosioxkeHus:t ®I'OC COO o B3auM000yCIOBICHHOCTH LIeJIeH, COIepKaHMUs, pE3yIbTaTOB
o0y4eHust U TpeOOBaHUM K YPOBHIO TIOJITOTOBKHU BBIMTYCKHUKOB.

B cooTBeTCTBUMM C JaHHBIMHU TOJOXKEHHUSIMHU TMporpaMmMa Mo XuMuu (0a30BBIN

YPOBEHB) Ha YPOBHE CPEAHETO 00111eT0 00pa30BaHUS:

yCTaHABIMBAET o00s3aTelibHOe (MHBAapUAHTHOE) TPEIMETHOE  COJACpIKAHUE,

OTpeJIENSIET KOJIMUYECTBEHHbIE M KaUYECTBEHHBIE €r0 XapaKTePUCTUKHN Ha KaXJIOM dTare

U3Y4YEHUsl MpeaMeTa, MPEeayCMAaTPUBACT HPHUHIUIBI CTPYKTYPUPOBAHMS COJACPIKAHUS

U pacrpe/ieseHus €ro 1o KjiaccaMm, OCHOBHBIM pa3jieliaM U TeMaM Kypca;

JaeT TMPHUMEPHOE pacIpeiesicHHe y4eOHBIX 4YacoB IO TEMaTHYECKUM pas3feliaMm,
PEKOMEHIyeT TPHUMEPHYIO TOCIEAOBATEIbHOCTh HM3YYECHHS OTACJIBbHBIX TEM Kypca
C YYETOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOTUKK YIeOHOTO TpoIiecca,
BO3PACTHBIX 0COOeHHOCTEH, oOyyarommuxcst 10 — 11 kaccos;

AT METOJAMYECKYI0 WHTEPHpPETAlMIO IeJied HM3ydyeHUs NpeIMeTra Ha ypOBHE
COBPEMEHHBIX IMPUOPUTETOB B CHCTEME CpeIHero obmiero  oOpa3oBaHus,
COJIEP)KATENbHON XapaKTEPUCTUKU ITUTAHUPYEMBIX pPe3yJIbTaTOB OCBOEHHUS OCHOBHOM
oOpa3oBaTeNbHOM MporpamMMbl  CpeAHEro o0mero o0pa3oBaHUs  (JMYHOCTHBIX,
METaINpeAMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHIOB  Y4eOHO-IIO3HABATEIHHOU
JEsITeIbBHOCTH 00y4aroulerocsi Mo OCBOEHHUIO cojaepkaHus mnpeamera. [lo Bcem
Ha3BaHHBIM  TO3MIMSIM B  OpoTrpaMmMe 1O XHUMHUH COONIOJEHa
NpEEeMCTBEHHOCTh C (enepanbHO pabodeil MporpaMMoil OCHOBHOT'O OOMIETO
oOpazoBanus o xumun (71t 8—9 KmaccoB 00pa3oBaTENbHBIX OpPraHU3aIlii, 0a30BbIN
YPOBEHB ).

[IporpaMMa 1O XUMHUHM SIBISIETCS OPHUEHTUPOM [UJIsl COCTaBIEHUS paboumx
MporpamMM, aBTOPHI KOTOPHIX MOTYT MPEAJIOKUTh CBOW TMOJIXOJ K CTPYKTYPUPOBAHHIO
U TIOCIICIOBATEIPHOCTH HW3Y4YeHHUs Yy4eOHOTO MaTepuaia, a TakKe CBOE BHJICHUC
OTHOCHUTEIFHO BO3MOXKHOCTH BbIOOpa BapUAaTUBHOW COCTAaBISIONICH CONEpiKaHuUs
MpeaMeTa TOTOJHUTEIHHO K 00s3aTeIbHON (MHBAPUAHTHOM) YaCTH €T0 COJEPIKAHMS.

Xumudeckoe 00pa3oBaHHE, MOJYIaeMO€ BBITYCKHUKAMHU 00IIe00pa3oBaTeIbHON
OpTraHM3alliH, SIBISETCS HEOTHEMJIEMON YacThi0 WX OOPa30BAaHHOCTH M CIYXKHUT
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3aBEPIIAOIIAM ITATIOM PeaTM3aIii Ha COOTBETCTBYIONIEM 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYITUX IEJTOCTHOM CHUCTEME XHMH4YECKOoro oOpaszoBaHus. KiroueBble
IIEHHOCTU KacaroTCsl TO3HAHUS 3aKOHOB MPUPOIbI, (POPMHPOBAHHUS MHMPOBO33PEHUS
U o0mIed KyJbTyphl UEJIOBEKA, a TAKXKE AKOJOTMYECKA OOOCHOBAHHOTO OTHOILICHHS
K CBOEMY 3JIOPOBbIO M MPUPOAHOM cpene. Peanmusyercss xumudeckoe oOpa3oBaHHE
oOydJaromuxcsi Ha ypOBHE CPEIHEro oO0Iiero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XUMHUs», COAEPKAHUE U MOCTPOCHUE KOTOPOTO OIMPENEIIEHBI B TPOTpaMMe
0 XMMHUU C yY4E€TOM CIelM(pUKH HAyKH XUMHU, €€ 3HAYCHUS B IMO3HAHUU MPHUPOIBI
1 B MaTepUalibHOW >KM3HU OOIIECTBA, a TAKXKE C y4eTOM OOIIUX IeJIed Y MPUHIIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMbI CpeHEro o01iero oopa3oBaHus
B Poccutickoit denepanum.

[Ipu dopmupoBaHUM COJACpPKAHHSA MpEIMETa «XHUMHS» YUTCHBI CIETYIONINe
MOJIOKEHUS O crieludUKe U 3HAYCHUU HayKU XUMUHU.

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HaYK UTPAET 0COOYIO POJIb B CO3/ITaHUM
HOBOM ©0a3bl MaTepHalbHOM KyJIbTYphl, BHOCHT CBOM BKJaJ B (opMupoBaHue
pallMOHAJIBHOTO HAYYHOTO MBIIUICHUSI, B CO3JAHHUE LEJIOCTHOTO IMPEICTABICHUS
00 OKpY’KaroIeM MHUpPE KaK O €IUHCTBE IPHUPOJIBI U YeJoBeKa, KOTOpoe (hopMUPYETCS
B XHMHUH Ha OCHOBE IIOHMMAHHUs BEIIECTBEHHOTO COCTaBAa OKPYKAIOUIETO MHUPA,
OCO3HAaHUA B3aMMOCBS3U MEXKIY CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMHU
00J1acTSIMU TTPUMEHCHHSL.

CoBpeMeHHas XMMHS Kak HayKa CO3MJaTelbHas, HayKa BBICOKUX TEXHOJIOTHM
HaIlpaBJieHa Ha peleHue TJI00ATbHBIX MPOOJIEeM YCTOMUMBOIO pa3BUTHUS YEIOBEUECTBA —
CBIPHCBOM, DHEPreTHMUECKOM, MHIIEBON, HSKOJOTHYSCKOM OE30MacHOCTH M OXPaHbI
310poBbsi. TEeCHO B3aUMOAEUCTBYS C IPYTMMU €CTECTBEHHBIMU HayKaMH, XMMHUS CTajia
HEOTHEMJIEMOM YacThbl0O MHUPOBOH KYJIBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIEIIHOTO
TpyZJa 1 )KU3HU KaXKA0Tro 4JieHa OOIIecTBa.

B cootBeTcTBUY C 00IIMMHU TIEISIMU U IPUHIUIIAME CPETHETO 00IIero oopa3oBaHus
conepxkanue npeamera «Xumus» (10 — 11 kmaccel, 0a30BbI ypOBEHb H3Y4YEHUS)
OpPUEHTHUPOBAHO MPEUMYUIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOydaroumuxcs,
HEOOXOUMYI0O UM Ui BbIPaOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEUIHOTO
BKJIIOYEHHUS! B JKM3Hb COLIMYMA, MPOJOJKEHHS 00pa3oBaHMsS B Pa3IMUHBIX OOJACTSX,
HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMHEM.

CocTaBisOMUMH TpeAMETa « XUMUsS» ABISIOTCS 0a30BbIe Kypchl — «Opranudeckas
xumus» 1 «OO01Iast 1 HEOpPraHUYEeCKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CHCTeMa 3HaHHM MO HEOpraHMYeCKOn
XUMUU (C BKIIOYEHHEM 3HAHUM U3 OOleld XWMHHM) M OpPraHuYecKOM XHUMHH.
dopMupoBaHUE JAHHOW CHUCTEMbl 3HAHWUW TPU HM3YyYCHUH TMpeaMeTa oOecrednBaeT
BO3MO>XHOCTh PACCMOTPEHHS BCETO MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIMX MOHSITHIA,
3aKOHOB U TEOPUN XMMUMU.

Crtpykrypa coaepkaHusi KypcoB — «Opranuyeckas xumus» u  «OOmas u
HEOpraHuyeckass Xumus» c(GOpMUpPOBaHAa B MPOrpaMMe IO XUMHUU Ha OCHOBE

5



CHUCTEMHOT'0 MOJX0Ja K U3YYCHHIO y4eOHOro Marepuana U o0yCIOBJI€HAa UCTOPUUECKH
00OCHOBaHHBIM Pa3BUTUEM 3HAHUM Ha ONPE/IEIIEHHBIX TEOPETUYECKUX YPOBHX. B Kypce
OpraHMYeCcKOl XMMHUHU BEIECTBA PACCMATPHUBAIOTCA HAa YPOBHE KIACCUYECKOH TEOPUU
CTPOEHHUS OpPraHUYECKUX COCIMHEHHH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHX
1 3JIEKTPOHHBIX MPEACTABIECHUN O CTpOeHUH BellecTB. CBeneHus: 00 U3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTHM — OT YIVIEBOJOPOAOB JO CIOXHBIX OHOJOTHYECKU
aKTHBHBIX COEOUHEHUMH. B Kypce OpraHM4eckod XHMHH IIOJIY4arOT pa3BUTHE
c(OpMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 0OIEro 00pa3oBaHUS IEPBOHAYAJIbHBIE
MPEJCTAaBICHUSI O XUMHUYECKOW CBS3M, KIACCU(PUKALMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

B nmpenmere «Xumus» 6a30BOro ypoBHSI pacCMaTpUBAETCA U3YUYEHHBIM HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs TEOPETHUUECKUNW MaTepuanl U (PaKTOJOTUUECKHE
CBEICHMSI O BEIIECTBaX M XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas
M HEOpraHuyeckas XUMHs» OOydYarolIMMCS MPEAO0CTaBISAECTCI BO3MOXXHOCTh OCO3HATH
3HaYeHUE IMEPUOJUUYECKOrO0 3aKOHAa C OOIETEOPEeTHYECKUX M METOI0JIOIMYECKUX
MO3ULIUNA, TIyO)Ke€ TMOHATh HMCTOPHUYECKOE HW3MEHEHHE (YHKIMH 3TOro 3aKOHA —
oT 00o0MIaromel 10 OOBACHSIONIEH U MPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHWKA O BaXHEMIIMX BEHIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaxX M IIPUMEHEHHH, a TaKXKE O XHUMHYECKHX pEaKUMsIX, HX CYIIHOCTH
¥ 3aKOHOMEPHOCTSIX MpoTeKaHus nomoinserca B kypcax 10 u 11 kmaccoB anemeHTamMu

coJiep KaHusl, UMEIONUMHU KYJIbTYPOJIOTHYCCKUN M TIPUKIIATHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3M XUMUU C JPYTUMU HayKaMu, PACKphIBAIOT €€
pOJIb B TIO3HABATEIILHOW W TIPAKTHYECKOW MESITCIIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHUsSI K TIPOIIECCY TBOpUECTBA B OOJACTH TEOPUU W MPAKTUUECKHUX
MPWIOKEHUN XHWMHH, TIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO
Y JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHBIX ¢ XUMHUEH, KPUTHIECKH OCMBICITBATH
nH(}OpPMAIUIO U PUMEHSITH €€ JJI TOTIOJHEHUS 3HaHUN, PEIIeHUsT MHTEJUIEKTYaTbHBIX
M JKCIIEPUMEHTAIBHBIX HCCIeA0BaTeNbeKUX 3amad. ComepkaHue ydeOHOro mpemmMera
«XuMus» JAaHHOTO  ypPOBHS  W3YYEHHS OPHEHTHPOBAHO Ha  (POpPMHUPOBAHUE
y 00yYaromuxcsi MUPOBO33PEHUECKOW OCHOBBI JIJIi TOHUMaHUS (PHIOCOPCKUX HIICH,
TaKMX KaK: MaTepuajbHOC EIWHCTBO HEOPTaHMYECKOTO W OPraHWMYEeCKOro MHpa,
0OyCJIOBIGHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM, I103HABAEMOCTh
MIPUPOIHBIX SIBJICHUM ITyTEM SKCIICPUMEHTA M PEIICHHS MPOTHBOPEYNI MEKTYy HOBBIMH
(dakTaMH W TEOPETHYCCKUMHU TPEIMOChUIKAMH, OCO3HAHWE POJIM XHMHHU B PEIICHHUH
HKOJIOTHYECKUX TPOOJieM, a TakkKe MpoOJeM COEepexeHUs IHEPreTUYECKUX PECYPCOB,
CBIPbSI, CO3JITaHUS HOBBIX TEXHOJIOTHIA U MaTEPUAIIOB.

B mane pemrenus 3aa4 BOCIUTAHUS, PA3BUTHS U COIMAIM3AIIMN O0YUYaAIOIIUXCS
MPUHSTHIE TPOTPAMMOM 110 XUMHUH TOXOIBI K OTIPEISTICHUIO COJIEPKAHMS 1 TOCTPOSHUS
npeaMeTa  TMPeAyCMAaTPUBAIOT (OPMHUpPOBAHUE Yy OOYyYArONIUXCS YHHUBEPCATbHBIX
y4eOHBIX JEHCTBUI, UMEIOMUX 0a30BO€ 3HAUCHHUE JJI PA3TUYHBIX BUIOB JESTEIHHOCTH:
peuieHuss TpoOJjeM, IOMCKa, aHalu3a W 00paboTKu HH(pOpMaIuU, HEOOXOIUMBIX
JUTsT  TIpUOOPETEHUsSI OMbITa MPAKTUYECKOW U HCCIEAOBATEIIbCKOW JesSTEIbHOCTH,
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3aHUMAIOLIEN BaKHOE MECTO B MIO3HAHUH XUMUU.

B npaxTuke npenojiaBaHus XMMHUU Kak Ha YPOBHE OCHOBHOT'O 0011Iero 00pa30BaHus
TaKk U Ha ypOBHE CPEAHEro 0o01iero oOpa3oBaHUs, MPU OMPEIACIICHUN COJEPKaTEIbHOMN
XapaKTEPUCTHKU LEeJIed M3y4YEeHHs] [MpeAMETa HaIpaBJICHUEM IEPBOCTEIEHHON
3HaYUMOCTH TPAJULIUOHHO MpU3HAETCA (POPMHUPOBAHHE OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKON IEATEIbHOCTH YEIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAUYECKON TOYKH 3PEHUS TAKOU
NOJXOJ K OIIPEACIICHUIO LIeJIEH N3YUYEHUS IIPEAMETA SIBJISIETCS BIIOJIHE OIIPaBIaHHBIM.

['maBHBIMM LEISIMU U3Y4YEHUS NpeaMeTa «XHMHsS» Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHMs Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

(opMUpOBaHKE CHCTEMbl XMMHMUYECKHUX 3HAHMHM KaK Ba)KHEHIIEH COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUPa, B OCHOBE KOTOPOM JI€XKAT KIIOUYEBBIE MOHATHUA,
(dyHIaMeHTalIbHbIE 3aKOHbI M TEOPUHM XHWMHH, OCBOEHHUE SI3bIKa HAyKH, YCBOCHHE
U TMOHUMaHHE CYUIHOCTU JOCTYHHBIX OOOOIIEHHII MUPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHUE C UICTOPUEN UX PAa3BUTHUS U CTAHOBIICHUS,

(opMupoOBaHHE U pa3BUTHE MPEICTABICHUM O HAy4YHBIX METOJax IO3HaHUs
BEIIECTB MU XUMHUYECKUX pEAKUUH, HEOOXOOUMBIX [JIsi NPUOOPETEHHS YMEHUU
OpPUEHTUPOBATHCS B MUPE BEUIECTB U XUMHUYECKUX SIBJICHUN, UMEIOIINX MECTO B PUPOJIE,
B [IPAKTUYECKON U NTOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUA U CHOCOOOB [EATETHbHOCTH, CBSI3aHHBIX C HaOJI0ICHUEM
U OOBSICHEHHEM XHMHYECKOTO HKCIIEPUMEHTA, COOJIOJIEHHEM TMpaBW O€30MacHOTO
oOpallleHusl C BEIIECTBAMM.

ConepskarenbHas XapaKTepUCTHKA LTIl U 3a71a4 U3YUYEeHHS IPEeIMETa B IpOorpaMMe
M0 XMMUM YTOYHEHA M CKOPPEKTHUPOBAHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMHU
B CHCTEMeE cpeqiHero o01iero oopazopanus. CeroHs B MpenojaBaHud XUMUU B OOJIbIIIEH
CTENIEHU OTAAETCS MPEANOYTEeHUE MPAKTUYECKON KOMIIOHEHTE COJEPKaHUs 00y4YeHUs,
OPUEHTUPOBAHHON Ha MOJTOTOBKY BBIMYCKHUKA OOIIE00pa30BaTeIbHONW OpraHU3allvu,
BIIQJICIONIETO HE HAa0OpOM 3HAHWM, a (QPYHKIMOHAIBHOW TI'PAMOTHOCTHIO, TO €CTh
croco0aMu ¥ YMEHUSIMH aKTHBHOTO TOJTYYEHHUs 3HAHUM U MPUMEHEHHS UX B peajbHOU
KU3HU JJIsI PEILICHUS MPAKTUYECKUX 3aj1ad.

B sToi1 cBs3M mpu u3yyeHHH npeaMera «XUMHS» JOMUHHUPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKue IEIU U 33/1aui, KakK:

ajganTanus OOydJarIIUXCs K YCJIOBHSIM JHUHAMHUYHO pa3BUBAIOLIEIOCS MHDa,
(GhopMHUpPOBaHNE MHTEIUICKTYAIBHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPUHSITHIO TPAMOTHBIX PEHIEHUNH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopmupoBaHre y 00YUYAIOIIUXCS KIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMITCTCHIIUN),
MMEIOIIUX YHHBEPCATbHOE 3HAUYCHHUE /IS PA3IMYHBIX BUJIOB JEATCIILHOCTH: PEIICHUS
npoOjeM, TOWCKa, aHaluM3a W 00paboTku  uHGOpMaLMH, HEOOXOIUMBIX
JUTSI IPUOOPETEHUS OTBITA ICSITEIBHOCTH, KOTOpAast 3aHUMAET BAKHOE MECTO B MIO3HAHUH
XUMHUH, a TakXKe JUIsl OLIEHKU C MO3UIMKA 3KOJOTMYECKOW Oe30MacHOCTH XapakTepa
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BIMSTHUS BEIIECTB U XMMUYECKUX MPOIECCOB HAa OPraHU3M YeIOBEeKa U MPUPOAHYIO
cpeny;

pa3BUTHE IMO3HABATEIBHBIX WHTEPECOB, HMHTEJUICKTYaJbHBIX U TBOPYECKUX
CHOCOOHOCTEN O00y4YaroImUXCs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBBIC
3HAHUS 1O XMMHUU B COOTBETCTBUHM C XHU3HEHHBIMH IMOTPEOHOCTSMH, HCIOIb30BATH
COBpPEMEHHBIE MH()OPMAITMOHHBIE TEXHOJIOTUH JJIS [TOMCKA U aHAIM3a Y4eOHOM 1 HayYHO-
MOMYJISIPHON MHPOPMAIIMM XUMHYECKOTO COJIePIKaHNUS;

¢opmupoBaHrue W pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBILIUIEHUS, HAOII0ATEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NpH IUJIAHUPOBAHUM U MPOBEICHUU XUMHUYECKOTO
HKCIEPUMEHTA;

BOCIIUTAHHE Y 00y4aronnxcs yOeKIeHHOCTH B TYMAaHUCTUYECKOW HAIIPABIEHHOCTH
XUMHH, €€ Ba)XHOH pOJM B PEIICHUU TJI00ANBHBIX MPOOJIEeM palrOHATBHOTO
IPUPOJIONIONB30BAHUS, TIIOMOJHEHUSI DHEPreTUYECKUX PECYpPCOB U COXPAHEHUS
MPUPOJHOTO PABHOBECHs, OCO3HAHHSA HEOOXOAUMOCTH OEpEeKHOTO OTHOIIECHUS
K TpPUPOJE M CBOEMY 3JI0pPOBBIO, a TaKKe MPUOOPETEHHs OMBITa HCIOJIb30BAHUS
MOJIyYEHHBIX 3HAHUM AJI MPUHATHS T'PAMOTHBIX PELICHUM B CUTYyalMsIX, CBSI3aHHBIX
C XUMHUYECKUMHU SIBJICHUSMHU.

Ileru w 3amauyum  wW3ydeHHWs] TpeAMETa «XUMHS» TOIYyYWIIH TOAPOOHYIO
METOJMYECKYI0 HWHTeprnperanuio B paznaene «llmanupyembie pe3ynbTaTbl OCBOCHUS
MPOTPaMMBI 110 XHMHH», TAKUM 00pa30oM OOECIEYCHO YETKOE MPEICTaBICHUE O TOM,
KaKWe 3HaHWS ¥ YMEHUS UMEIOT MPSIMOE OTHOIIICHHE K pean3aliid KOHKPETHOM TIeH.

B yueOGHOM maHe cpeaHero o01iero oOpa3oBaHUs MPEIMET «XUMHs» 0a30BOT0O
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM 001acTi « EcTecTBEeHHO-HAyUYHbIE PEIMETHI.

OOmiee 9MCIIO YacoB, PEKOMEHJIOBAHHBIX [IJII M3yYCHHUS XUMUH, — 68 dacos:
B 10 ximacce — 34 gaca (1 gac B Hememo), B 11 kimacce — 34 yaca (1 gac B Henemo).



COIAEPKXAHUE OBYUEHUSA

10 KUIACC
Teopernyeckne 0CHOBBI OPraHUYeCKO XMMHHU

[IpeameT oOpraHWYecKod XHWMHH: €€ BO3HMKHOBEHHE, DAa3BUTHE U 3HAUYCHHE
B MOJIYyYCHUM HOBBIX BEIIECTB W MaTepHayoB. Teopus CTPOEHUSI OPraHUYECKHUX
coenunennit A.M. bytiiepoBa, ee OCHOBHbIE MOJOKEeHUSA. CTpPYKTypHBIE (POPMYIIbI
OpraHUYecKuX BeulecTB. ['omoiiorus, usomepus. XUMHUYECKasi CBA3b B OPraHUYECKUX
COEIMHEHUAX — OIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccuukaly OpraHMYecKUx BemiecTB. HomeHkiaTypa
OpraHUYEeCKUX COCIUHEHUH (crucTeMaThyecKasi) U TpUBUAJIbHbIE Ha3BaHUS BAKHEUIIIUX
IIPEACTABUTENEN KIIACCOB OPTAHUYECKHUX BEIIECTB.

OKCHEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HUX IPEBPAIICHMIA:
O3HaKOMJIEHHE C O0pa3llaMH OpPraHMYeCKHX BELIECTB M MaTepualaMHd Ha UX OCHOBE,
MOJEIIUPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAOMIOJEHUE M ONUCAaHUE
JEMOHCTPALIMOHHBIX OIBITOB MO MTPEBPALLEHUIO0 OPraHUYECKUX BELIECTB IPHU HarPEBAHUU
(aBieHue, 0OYrIMBaHKUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUN Psifl. METaH M 3TaH — NpOCTEUIINE
IPEICTAaBUTENN AJTKAHOB: (PU3NYECKUE U XMMHMUYECKHE CBOWCTBA (PEaKIMHU 3aMEIIECHUs
Y TOPEHUS ), HAX0XKICHHUE B PUPOJIE, TOJYUEHUE U PUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psAd. OTWIEH W IPONWIEH —
npocTeiiye IpeacTaBUTeNd aJIKeHOB: (PU3HUECKUe U XMMUYECKUE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJIOT€HUPOBAHUS, TUApATAllMM, OKHUCIEHHS U MOJUMEPU3aLUN),
MOJIyYeHUE U MPUMEHEHHUE.

Anxanuensl: Oytamuen-1,3 u wmetunOyraaueH-1,3: crTpoeHue, BaXHEHIIHE
XUMUYECKUE CBOMCTBa (peakuus mnonuMepuszanuu). [logyyeHue CHHTETHYECKOTO
Kay4dyKa W pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHUIN PsJ. ALICTHIEH —
MPOCTEUILINI MPEACTABUTEh AJKMHOB: COCTAB, CTPOCHUE, (PU3NYECKHE U XUMUUYECKUE
CBOMCTBa (peakIMu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THApATAIlH, TOPEHHUS),
MOJIy4YeHUE U MPUMEHEHHE.

Apensl. ben3zon: cocras, cTpoeHue, pU3NUYECKUe U XUMUYECKUE CBOMCTBA (peakuu
raJIOTeHUPOBAHUSI U HUTPOBAHHUA), MOJIy4eHUE U NpUMeHeHHe. TOKCHYHOCTh apeHOB.
I'eneTnueckass CBsA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAJICKAIIUMH K Ppa3InYHbIM
KJIacCaM.

[IpupoaHbIe HCTOUYHUKU YTIEBOAOPOAOB. [IpupoaHblii Ta3 U NOMyTHBIE HEPTIHBIC
ra3bl. HedTp u ee npoucxoxaenue. CriocoObl nepepadOTKH HEPTHU: IEPETOHKA, KPEKUHT
(TepMuueckuii, katanuTuueckuii), muponus. I[Ipoayktel mepepaboTku HedTH, UX
MPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHbBI yrojiib W MPOIYKTHI €ro
nepepaboTKH. DKCIEPUMEHTAIbHbIE METOAbl M3YYEHHUS BELIECTB M MX MPEBpPALICHUI:
O3HAaKOMJIEHHE C 00OpasllaMH IUIACTMACC, KaydyyKOB M pe3uHbl, koyuekuun «Hedtb»
U «Yrojib», MOJAEIMPOBAHUE MOJEKYI YIIEBOAOPOJOB M TaJlOr€HONPOU3BOJHBIX,
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IPOBEJICHNUE MPAKTUYECKON PabOTHI: MOJYyYEHUE ATUIICHA U U3YUYEHHUE €ro CBOMCTB.

Pacuernsie 3amaun.

Brruncnenuss mo ypaBHEHHIO XUMUYECKOW peakuuu (Macchl, 00bemMa, KOJTUIeCTBa
MCXOJTHOTO BEIECTBA WJIM MNPOAYKTa pPEaKUUU 110 H3BECTHBIM Macce, 00beMmy,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WJIM MPOJAYKTOB PEAKIINH).

Kuciopoacoaepskamue opraHu4ecKue coeIMHeHus1

[IpenenbHBIE OAHOATOMHBIE CHUPTHL. METaHOJ M 3TAHOJ: CTPOCHHUE, (PU3HUECKHE
U XUMUYECKHE CBOMCTBA (PEAKUMU C AaKTUBHBIMU METaJUIAMH, TajJOr€HOBOJOPOJIAMH,
ropeHue), NpuMeHeHrne. BoaopoiHbIe CBSA3M MEXKIY MOJIEKyJIaMH crupToB. [leficTBue
METaHOJIa U 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbie CHOUPTHI. DTHICHIVIMKOIb M TJHIEPUH: CTPOCHHE, (DU3HUECKUE
U XMMUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIETOYHBIMU METaNIaMH, KaueCTBEHHAs
peakius Ha MHOTOATOMHbIE CUPTHI). JleiicTBUe Ha opraHu3M 4YenoBeka. [Ipumenenue
TJIALEPUHA U ATUICHTIUKOJISL.

®DeHOoI: CTPOCHUE MOJIEKYJIbl, PU3NYECKUE U XUMUUECKHE CBOWCTBA. TOKCUUHOCTD
¢denona. [Ipumenenue enona.

Anbaerunipl. QopManbIeru, aleTanbAeTu: CTPOCHHUE, (PU3NUECKUE U XUMUYECKUE
CBOMCTBA (pEaKLMK OKUCIEHUSI 1 BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIIMH ), TIOTYyUEHUE
Y IPUMEHEHUE.

OnHOOCHOBHBIE MpeAeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHMHAas W YKCYCHas
KHCJIOTBL: CTpOEHHUE, PU3NYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIME AJI Kacca
KHCIIOT, peakuusi JTepuuKaluu), TnoiydeHue u npumeHeHue. (CreapuHoBas
M OJIEMHOBAsl KHUCIOTHl KaK MPEACTaBUTEIM BBICIIMX KapOOHOBBIX KUCJIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JEeHCTBUE.

Cnoxsble >QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpOSIN3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupos. bruonornyueckast posib KUPOB.

VYraeBoawl: cocraB, KiaccupUKalus yriieBoJAOB (MOHO-, - U TOJHUCAXAPUIBI).
['moko3a — mpocTelnii MOHOCaXapu/l: 0COOEHHOCTH CTPOECHUSI MOJIEKYJIbI, (PU3nyecKkue
U XUMUYecKue cBoicTBa (B3aumopeictBue c ruapokcuaoM menu(ll), oxucnenue
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTraHoBleHHE, OpOKEHUE TITFOKO3bI),
HaxOX/JE€HUE B MpUPOJE, TpUMEHEHUE, Ouonorudeckas poiab. Potocunres. Opykrosza
KaK U30Mep TIIFOKO3bI.

Kpaxman wu wpemmono3a Kak MNOpupojHblie mnonumepbl. CTpoeHue Kpaxmalia
U 1enono3pl.  dusmyeckue W XMMHYECKHME CBOWCTBa Kpaxmana (TUIPOJIu3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKcnepruMeHTAIbHbIE METOIbI U3YUYEHHMSI BEILIECTB U UX MPEBPAILECHUN: POBEJICHUE,
HAOJIIOJICHUE U  OINKCAaHUE JIEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB,
KAUECTBEHHBIE PEAKUWHW OJHOATOMHBIX CIUPTOB (OKHCIEHUE JTaHOJA OKCHUIOM
meau(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C TUAPOKCUIOM
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memu(Il)), ampaerumoB (OKUCICHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)
u rugpokcunoM wmeau(ll), B3aumojmelcTBUE Kpaxmaia C HOAOM), MPOBEIACHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuetnsie 3apaun.

Brluucienus no ypaBHEHHUIO XUMHYECKOW peakluu (Macchl, 00beMa, KOJIMYECTBA
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa pEeaKIMd IO M3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB MM NPOAYKTOB PEAKIIUH).
A3oTcoaepikalue OpraHu4ecKue coeJuHeHHs

AMHHOKHCIIOTBI Kak aM(OTEepHblE OpraHuyYecKue coeluHeHus. Duznueckue
U XHUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mHOpuMepe TuluHA). buojoruueckoe
3HAYEHUE aMUHOKHCIIOT. [lenTunspl.

benku kak TOpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuuHas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OEJIKOB. XMMUYECKHE CBOMCTBA OEJIKOB: TUAPOIH3,
JeHaTypalys, KaYeCTBEHHbIE PEaKIIMH Ha OEIIKU.

DKcrepuMeHTaIbHbIE METOIbl U3YyUEHHS BELIECTB U UX IPEBpAICHU: Ha0II0AeHHE
U ONHUCAaHUE JEMOHCTPALMOHHBIX OMNBITOB: JEHATYypalus OEJIKOB NpH HAarpeBaHUU,
LIBETHBIE PEAKIIUU OEIIKOB.

BbicokOMOIEKYJISIPHBIE COeIMHEHHS

OCHOBHBIE TOHATHA XUMHUM BBICOKOMOJEKYJSIPHBIX COEOUHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — IMOJIUMEpH3aLUs
Y TIOJINKOHIEHCaLls.

OKCNepUMEHTAIbHBIE METOAbl M3YYEHHMsS] BEIIECTB M MX MPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3luaMu NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
KAy4yKOB.

MexnpeaMeTHbie CBA3U

Peanmzannst MeXIpeaMETHBIX CBS3€d NPU MU3YYEHUHM OPraHUYECKOM XWUMHH
B 10 Kytacce ocymiecTBIsE€TCS Yepe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUHM, TaK W TOHSATHM, SABISIFOUIMXCS CHUCTEMHBIMH JUISl OTIEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHBIE MOHATHUS: SIBIICHUE, HAYYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaJIU3, CUHTE3, KIacCU(pUKAILMS, MEePUOANYHOCTh, HAOII0ICHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUM
YpOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHoOe COCTOSHUE BeIlecTBa, (hU3MUYECKUE
BEJIMYMHBI U €UHULIBI X U3MEPEHHUS.

buonorus: knerka, opranusM, Ouochepa, OOMEH BEIIECTB B OPraHU3ME,
dboTocHUHTE3, OMOJOTUYECKH aKTUBHBIE BellecTBa (OEJIKH, YTIEBObL, )KUPbI, (PEPMEHTHI).

['eorpadus: mMuHepanbl, TOPHBIE MOPOAbI, MOJIE3HBIE MCKOMAEMbIE, TOILIUBO,

PECYPCHI. TexHomorus: IMUIICBLIC MTPOAYKThI, OCHOBBI PAlIMOHAJIIBHOT'O ITMTAHHA, MOIOIITNC
cpeacTBa, JEKapCTBCHHBIC U KOCMETHUYCCKHUC ITPCIIapaThbl, MaTCPHAJIbl N3 HCKYCCTBCHHBIX
U CUHTCTHUYCCKHNX BOJIOKOH.
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11 KJIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA
Teopernyeckne 0CHOBbI XUMHH

XUMHUYECKHUI 3eMeHT. AToM. SAapo aroma, H30TOIBI. DJIEKTpOHHAsh 000I0YKa.
DHepreTH4ecKue YpPOBHH, ITOAYPOBHH. ATOMHBIE OpOMTaH, S-, P-, 0- 3JICMCHTEHL.
OcobeHHOCTH pacnpeeseHUs JIEKTPOHOB MO OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YEeThIPEX MEePUOA0B. DIIEKTPOHHASI KOHPUTYpaLIHs aTOMOB.

[Teppomnueckut 3axkoH u llepmoguueckas cHCTEMA XUMHYECKUX DSIJIEMEHTOB
.. MengeneeBa. CBs3b NEPUOAUYECKOTO 3akoHa M llepuoguyueckor CHUCTEMBI
xumudeckux 3iemMeHToB .M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUSI aTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBHIX U CJOKHBIX BEHIECTB IO TPYIIAM M MEpUOJaM. 3HAYEHUE MEPUOAUUECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

CrpoeHue BeliecTBa. XUMUYECKas CBsI3b. BUbl XUMHUUYECKOM CBsI3U (KOBAJICHTHAs
HEMOJsIpHAss W TOJISIpHAsi, HWOHHAs, MeTauimdeckas). MexaHusmbl 0Opa3oBaHUs
KOBAQJIGHTHON XMMHYECKOUN CBsI3M (OOMEHHBIM M JOHOPHO-aKIenTOpHBIN). BomopoaHas
CBsI3b. BaJIGHTHOCTB. DJIEKTPOOTPULIATENIBHOCTh. CTENEHb OKHUCIICHHS. VIOHBI: KAaTHOHBI
Y AaHUOHBI.

BemiecTtBa MOJIEKYJSIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTBA. THUIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKMCTBA BEILIECTB
OT THUIIA KPUCTAUTMYECKOW PEIIETKH.

[TonsTre 0 nucnepcHbIX cucTeMax. ICTUHHBIE M KOJUIOUIHBIE PacTBOPbI. MaccoBas
JI0JIS1 BEIIECTBA B PACTBOPE.

Knaccudukanusa Heoprannueckux coenuHeHuil. HoMeHkiatypa HeOpraHMYeCKHX
BEHIECTB. [ e€HeTMYecKas CBSI3b HEOPraHWYECKHWX  BEIIECTB, MPUHAIIICKAIIUX
K pa3JIMYHbIM KJIacCaM.

Xumnueckas peakius. Kimaccudukanmsi XuMAYECKUX PEeaKIuil B HEOPTraHUYECKOU
U OpPraHWYEeCKOW XHMMHUHU. 3aKOH COXPAHEHHMS MAacCChl BEIIECTB, 3aKOH COXpPAHEHUS
Y MPEBPALLCHUS SHEPTUHU IIPU XUMUUYECKUX PEAKLIHIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pas3inyHbIX (hakTopoB. OOpaTuMble
peakunu. XuMudeckoe papHoBecrue. DaKkTOphl, BIUSIOLIIME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onektponutuueckas aucconuanus. CuiabHbIE W cialdble 3yekTponuTsl. Cpena
BOJIHBIX PAacTBOPOB BEIIECTB: KHUCIAs, HEWUTpaJIbHAsA, IIEJI0YHas. Peakuun HOHHOTO
oOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU. JKCIEPUMEHTAIbHBIE  METOMbI
W3Y4YCHUS] BEIIECTB M WX MpEeBpalieHuil: neMoHcTpamus  tabmun  «llepuoamueckas
cucrema XAMUYECKUX anemeHToB J[.MI. MenneneeBa», H3y4yeHHE MOJEIEHN
KPUCTAJUIMYECKUX  PEIIeTOK, HaONIOJCHWE W OINHUCAaHWE JEMOHCTPAIMOHHBIX H
7a00paTOPHBIX ~ OMBITOB  (pa3lIOKEHHE TMEPOKCHIA BOIOpPOJAa B MPUCYTCTBUHU
KaTaJn3aTropa, ONPEACIICHUE CpPEeAbl PAacTBOPOB BEMIECTB C MOMOUIBIO YHHUBEPCAIBHOIO
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WHJWMKATOpa, PEaKIIUM MOHHOTO OOMEHA), MPOBEJACHUE MPaKTUYECKOU paboThl «BrusHue
pa3IMYHBIX (PaKTOPOB Ha CKOPOCTh XUMHYECKON PEaKIHI.

PacuetHble 3agaun.

PacyeThl 0 ypaBHEHUSIM XMMHUYECKUX PEAKIUid, B TOM YHUCJIE TEPMOXUMUUYECKUE
pacueThl, pacueThl C UCIIOJIb30BAHUEM MOHITHS «MACCOBAs JI0JS BEMIECTBAY.

Heopranuveckass Xumus

Hemeramnel. ITonoxxenue HemetaiuioB B Ilepuoguueckoil cucteMe XUMHYECKHUX
anemenToB /.M. MenpaeneeBa u 0cCOOEHHOCTH CTpOeHUsI aTOMOB. DPU3HMYECKHUE CBOMCTBA
HEMETAIOB. AJUIOTPONHUS HEMETANIOB (Ha MpUMeEpe Kuciaopoaa, cepbl, (ocdopa
U yTJepojia).

XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbocdopa, yriaepona U KpeMHHUSI) U UX COSIUHEHHH (OKCHIOB, KHCIOPOJCOACPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IprumeHeHnEe BaXKHENIIIUX HEMETAJIJIOB U UX COCIMHEHUM.

Meramnel. Ilonoxxenne wetamwioB B llepuonnueckon cuCTEME XMMHUYECKHX
sanemeHToB J[.M. MenneneeBa. OcOOEHHOCTH CTPOEHUS 3IMEKTPOHHBIX 000JIOYEK ATOMOB
MetaioB.  OOmue  ¢usmyeckue cBoiicTBa MeTawioB. CriaBbl  METaJIOB.
DIIEKTPOXUMHUYECKNHN DA HATPSHKEHUM METAJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIIMX METAUIOB (HATPUM, Kalui, KaJblUi, MarHui,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO01me cnocoObl MOJIy4eHHs] METAIIOB. [I[pruMeHeHre MeTaioB B ObITY U TEXHUKE.

DKCNepUMEHTaIbHbIC METO/Ibl U3YUEHUS BEILECTB U WX IMPEBpPAICHUN: U3YyYECHHUE
KOJUIeKIIMA ~ «MeTayuiel W CIUIaBbl»,  0o0OpaslloB  HEMETa/UIOB,  pCIICHHE
OKCIICPUMEHTAJILHBIX ~ 3a7a4, HaOJMIOJICHHWEe ¢ ONHWCAHHWE  JICMOHCTPAIMOHHBIX
1 J1Ta0OpaTOPHBIX OIBITOB (B3aMMOJICMCTBHE THUIPOKCHJIA ATIOMHHHUS C PAacTBOpaMHU
KHUCJIOT U IIeJIoYeH, KaueCTBEHHBIE PEaKIIUU Ha KATUOHBI METAJJIOB).

Pacuernsie 3amaun.

Pacuersl Macchl BemecTBa WM OOBbE€Ma Ta30B IO HM3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MacCce WM 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, PACUCTHI
Macchl (0O0beMa, KOJIMUeCTBa BEIIECTBA) MPOJYKTOB PEAKIIMU, €CIIM OJHO M3 BEIISCTB
AMEET IPUMECH.

XuMus ¥ )KHU3Hb. MeKnpeIMeTHbIe CBA3H

Ponp xmmum B o0ecrneUeHUH SKOJIOTHYSCKOM, DSHEPreTHYSCKOW M IHUIICBOM
0€30MacHOCTH, Pa3BUTUU MEIUITMHEI. [IoHITHE 0 HAYYHBIX METOJaX TTO3HAHUS BEIIECTB
u  xumudeckux peakiuid. [lpeacraBmenwss 00 0OmMMUX HAYYHBIX TMPUHIIAIIAX
MIPOMBIIIJIEHHOTO MTOJY4YE€HUs Ba)KHENIINX BELIECTB.

YenmoBek B MUpE BEIIECTB M MATEPHUAJIOB: BAXKHEUIIIME CTPOUTEIBHBIE MAaTEPHUAIIbI,
KOHCTPYKIIMOHHBIE  MaTepuajibl, KpPAacKH, CTEKJIO, KEepaMHKa,  MaTepuabl
JUTSI TIEKTPOHUKY, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPATbHBIC YI0OPCHHUS.

XuMHUsT W 3J0pOBbE YEJIOBEKA: IIPABWJIA MCIOJB30BAHUS JICKAPCTBEHHBIX
IperapaToB, IpaBmia O€30IaCHOIO0 MCIOJIB30BAHHUS IPENapaToB OBITOBOM XUMHH
B IOBCEJTHEBHOM KU3HH.

Peanu3zamus MeXNpeaMETHBIX CBSI3ed MPH H3y4yeHUHU OOIIe M HeOpraHu4ecKou
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xuMuH B 11 Kjacce OCyIIeCTBISIETCS Yepe3 MCIONIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX IIOHATHHA, TaK W TIOHATHW, SBIIOIIMXCA CHCTEMHBIMH JUISl OTIEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE TOHITHS: HAYYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaln3, CHUHTE3, KiacCUUKalus, TEePUOJUIHOCTh, HAOIIOIEHUE, OSKCIICPUMEHT,
MOJCIIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

du3uka: MaTepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOII,
pPaZlMOaKTUBHOCTb, MOJIEKYJA, JHEPreTHMYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKUE BEIIMYMHBI U €AMHMIIBI UX W3MEpPEHHUS,
CKOpPOCTb.

buonorus: kinerka, opraHnusm, 3KocuctemMa, onochepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOpPHBIE MOPOJbI, IOJIE3HbIE HMCKOMAeMble, TOIUIUBO,
pPECYPCBI.

TexHonorus: XUMHYECKass MPOMBIIUIEHHOCTb, METAUTyprusi, IPOU3BOJCTBO
CTPOUTEIBHBIX  MaTEpHUANIOB, CEJIbCKOXO3AWCTBEHHOE IMPOM3BOJCTBO, IHILEBAs
IIPOMBILUIEHHOCTb, dapmaneBTHUECKAS IIPOMBIIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  [pEenaparoB, MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MAaTe€pUasoB,
AJIEKTPOHHASI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE CPEJHEI'O OBLHIET'O OBPA30BAHUA

®OI'OC COO ycranaBiauBaeT TpeOOBaHUS K Pe3yibTaTaM OCBOEHUS 00YUYaIOIINMUCS
nporpaMM  CpemHero oOmero o0pa3oBaHWs (JTMYHOCTHBIM, METapeAMETHBIM
U TpenMeTHbIM). HaydHO-MeToanmdeckoi OCHOBOW [UIsi pa3pabOTKH IIAaHHPYEMBIX
pe3yJbTaTOB OCBOCHHUS MPOTPaMM CpEIHEro 00Iero o0pa3oBaHus SBISETCS CUCTEMHO-
JeSTeIbHOCTHBIHN MOAXO/I.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM ¢ CHCTEMHO-JEATEIBHOCTHBIM TOAXOJAOM B  CTPYKTYypE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHMS MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHUsl BBIJICIICHBI CICAYIONINE COCTABIISIONIUE:

OCO3HaHME OOYYAIOMIUMHCS POCCHUHUCKOM TpaKJaHCKOWM HMACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEEIECHUIO;

HaJIMYKUe MOTHBAIMU K 00YUYEHHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIINM 0a30BOM HAYKU XUMUHU;

FOTOBHOCTh M  CIIOCOOHOCTh OOY4YalolIUXCS PYKOBOJCTBOBAThCSA B  CBOEH
NEeSATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMU, MPUCYIIIMMU LIETIOCTHOM CUCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJIM4YKE TPABOCO3HAHMS YKOJIOTHYECKON KYJIbTYpPhl U CLIOCOOHOCTU CTaBUTH 1IN
Y CTPOUTH KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YIBTATHI OCBOCHUS NIpeAMETa « XUMUS» TOCTUTAIOTCS B €JUHCTBE
y4eOHOM M BOCMIHUTATENIBHOW JEATEIBHOCTH B COOTBETCTBUU C T'YMaHHCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU U HJI€aJIlaMH POCCUICKOTO
IPaKJAHCKOTO OOIIECTBA, MPUHATHIMU B 00IIECTBE HOPMAMHU M MPABUJIAMU TTOBEJICHUS,
CIIOCOOCTBYIOIIMMH TMPOIECCaM  CAMOIMO3HAHMSI, CaMOPa3BUTHUSI U HPABCTBEHHOIO
CTaHOBJICHHS JINYHOCTH O00YyYaIOIIUXCS.

JIugyHOCTHBIE  pe3yibTaThl  OCBOCHUS  MNpeaMera  «XUMHUS»  OTpa)karoT
c(hOpPMHUPOBAHHOCTh  OIbITA TO3HABATEJILHOM M  MPAKTUYECKOU  JEATEIbHOCTH
0OyJaroIuxcsi 1Mo peaan3aiuy MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCITUTAHUSI:

OCO3HaHHUsl OO0YyYarOIIMMHCA CBOMX KOHCTHTYLMOHHBIX IpaB W 00sS3aHHOCTEH,
YBAXKECHMS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMaxX M MPABUJIAX MEXKIMYHOCTHBIX OTHOILICHHM
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH NEATEIbHOCTH TMPHU CO3JAHUM Y4EOHBIX
MPOEKTOB, PEHICHUH y4eOHBIX U MO3HABATEJIbHBIX 3a]a4, BBIMOJHEHHMH XHUMHUYECKHUX
HKCIEPUMEHTOB; CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apTryMEHTHI IpYTUX IPU aHAIHU3€ PAa3IUYHbIX BUIOB YUCOHOH N€ATEIbHOCTH;
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2) NaTPHOTHYECKOT0 BOCIIMTAHMS :

[IEHHOCTHOTO  OTHOIICHWS K HCTOPUYECKOMY M  HAYYHOMY  HACIEIUIO
OTE€YECTBEHHOMN XUMUM;

YBOXEHUS K TIPOIECCY TBOpPYECTBA B 00JIACTM TEOPUU H TMPAKTUYECKOTO
MPUMEHEHUST XWMHH, OCO3HAHMSI TOTO, 4YTO JIOCTHKCHHS HAayKH €CTh pe3yJbTaT
JUTUTENIbHBIX HAOIIOACHUH, KPOMIOTIMBBIX IKCIEPUMEHTAIBHBIX MTOMCKOB, OCTOSTHHOTO
Tpy/la YYCHBIX W MMPAKTUKOB,;

WHTEpeCa W TO3HABATCIBHBIX MOTHBOB B TIOJYYCHHH M IOCIICIYIONIEM aHAN3e
uH(GOpMAIH O NIEPEIOBBIX TIOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS ;

HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYaIlMH, CBS3aHHBIC C XHMHYCCKUMHU SBICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI
U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHNE U MTOCTYIKH CBOUX TOBAPHINEH C ITO3HITHA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX MTOCTYIKOB;

4) popMHPOBAHUA KYJIbTYPHI 310POBb:

MOHUMAaHUS [IEHHOCTEH 3JI0pOBOT0 M 6€30macHOro o0pasa >KU3HU, HEOOXO0IUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U ICUXUYECKOMY
3JI0POBBIO;

coOMIO/IeHrs TpaBWil 0E30MacHOro OOpallleHusT ¢ BEHIeCTBAMU B OBITY,
ITOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTH TPaBUJI MHANBUAYATBLHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJCH;

OCO3HAHUS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX TNPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy/10BOT0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEILCKOMN IEATETLHOCTH,
0OIIECTBEHHO TOJIC3HOM, TBOPUECKOM U JPYTHX BHAX ACATCIHHOCTH;

YCTAaHOBKM Ha aKTHMBHOC yYacTHE B PCIICHWW MPAKTUYCCKUX 3aJ1ad COIUATLHOM
HaIpaBJICHHOCTH (B paMKaxX CBOEr0 KJlacca, IIKOJIbI);

UHTEpeca K TPAKTHYECKOMY HM3y4eHHWI0 Tpodeccuii  pa3IuyHOro  poja,
B TOM YHCJIC HA OCHOBE MMPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYAY, JIFOISIM TpyAa U pe3yibTaTaM TPYJAOBOU JeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYaIbHOW TPACKTOPHUH 00pa30BaHUs,
Oynymieit mpodeccur M peanu3alud COOCTBEHHBIX >KMU3HEHHBIX IUIAHOB C Y4YE€TOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWUMHUHU, HWHTEPECOB U MOTpPeOHOCTEH
00I111eCTBA;

6) 3K0JI0rH4eCKOro BOCIIUTAHUA:

DKOJIOTUYECKU IIEIeCO00pa3HOT0 OTHOIIEHUS K TPHUPOAE, KaK HMCTOYHUKY

CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;
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NOHMMaHUs TJO00AJIBbHOIO XapakTepa OSKOJOTMYECKHX MpoOjeM, BIMSIHUS
DKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJAHON U COLMAIIBHON CPEIBI;

OCO3HaHUsI HEOOXOJIMMOCTH HMCIOJIb30BaHUS JOCTHKEHUN XUMHUHU JJIs PEIICHHS
BOIIPOCOB PAllMOHAIBHOTO IIPUPOIOIIOIb30BAHU;

AKTUBHOI'O HEIPUATUS JEUCTBHUM, NMPUHOCAIIMX BPEZ OKPYXKAIOIIEH NPUPOIHOU
cpele, yYMEHHus IpPOrHO3MpOBaTh HEOIArONPUATHBIE SKOJIOTMYECKHE IOCIIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIW4YMSL PA3BUTOTO SKOJOTMYECKOIO MBINUICHHS, 3KOJIOIMYECKOW KYJIbTYpHI,
OMbITA JEATENBHOCTH JKOJOTMYECKON HAIpPABJICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B TO3HABATEIbHON, KOMMYHHUKATUBHOM U COI[MAIBHOM MpakTUKE, CIIOCOOHOCTU
Y YMEHUS aKTUBHO MPOTUBOCTOSATH UAECOJIOTHH XeMO(poOUH;

7) IEHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTU MHPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MMOHUMAaHUS CIEN(DUKN XUMHUHM KaK HayKd, OCO3HAHUS €€ PO B (POPMUPOBAHUHU
pPaIMOHAIBHOTO  HAYYHOTO MBINUICHUS, CO3JaHUHA IEJIIOCTHOTO TPEICTABICHUS
00 OKpykaroleM MHUpPEe Kak O €MHCTBE MPUPOJIbI U YETIOBEKA, B O3HAHUU TIPUPOJTHBIX
3aKOHOMEPHOCTEH U pelieHu Ipo0JIeM COXPaHEHUsI IIPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JIJIsS COBPEMEHHOM IIUBUIIM3AIIMU: B €€
T'YMAaHUCTHYECKOW HANpPABICHHOCTH W BaXXHOW PO B CO3JMaHWM HOBOW 0a3bl
MaTepUaNbHOW KYJIbTYpHI, PEIICHUU TJIOOANBHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHS
YeJI0BEUYECTBA — CHIPhEBOM, SJHEPTreTUUECKOM, MUIIEBOM M KOJIOTHYECKON OS30ITaCHOCTH,
B Pa3BUTHU MEIUIIMHBI, 00CCTICUCHUM YCJIOBHM YCIEIIHOTO TPyJa W IKOJOTUYECKU
KOM(OPTHOM KU3HU KaXKIOTO YjIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
UCITOJIb3YeMBIX B E©CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HWCIIOJIh30BaTh IOIy4acMbIC
3HAHMS JUIS aHadu3a U OOBSCHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpPA U MPOUCXOMISIINX
B HEM WM3MEHEHUH, YMEHHS JieslaTh 0OOCHOBAHHBIC 3aKITIOYCHHS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIMXCS TAHHBIX C IEIBIO MOYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO HCITOJIB30BaTh XMMHYCCKUE 3HAHUS ISl PEIICHUS
po0JIEM B PEATbHBIX KU3HCHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U UCCIIEI0BATEILCKON ACSITEILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOpa30BaHHMIO,
K aKTUBHOMY TOJIYYCHUIO HOBBIX 3HAHWW MO XMMHU B COOTBETCTBHH C KU3HCHHBIMU
MOTPEOHOCTSMU;

WHTEpeca K OCOOCHHOCTSM TpyJa B paslu4HBIX cdepax mnpodeccrnoHaaIbHOM
JeSITeILHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MertarnpenMeTHbIC pe3yIbTaThl OCBOCHHUS Y4eOHOTOo TpeMeTa « XUMHUsD) Ha YPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:
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3HA4YMMBbIE [T (POPMHUPOBAHHSI MUPOBO33PEHHUS O0YYAIOIINXCS MEKIUCIUTUTUHAPHBIE
(MexxnpeaMeTHble) OOUIeHAYy4YHbIE TOHSTHS, OTpaXkalolUe LEJOCTHOCTh HAyYHOU
KApTUHBI MHpa U CHEHU(PUKY METOJOB ITO3HAHHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, YHEPIUs, SIBICHHE, MPOLECC, CUCTEMA, HayYHBIH (akT,
IOPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBAHME, HAOJIIOJICHUE,
U3MEpEHHE, FIKCIIEPUMEHT U IpYyTHUE);

yHUBEpCaJbHblE yueOHbIE JeMCTBUs (ITO3HABATENbHbIE, KOMMYHUKATHBHBIC,
peryiaTuBHbIE), oOecneunBaromume (opMupoBaHue (YHKIMOHAIBHOW T'PAaMOTHOCTH
Y COLMATbHON KOMIETEHIINU 00yYatoIInXCs;

CIIOCOOHOCTh OOYYAIOIIMUXCSl HCIIOJIb30BaTh OCBOEHHBIE MEKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJIbHbIE YUeOHBIE IEHCTBUS B IO3HABATEIHHOU
Y COLIMAJIBHOM ITPaKTHUKE.

MeramnpeaMeTHbIE  PE3yJIBTATBl  OTPAXKAlOT  OBJIAJCHHUE  IT03HABATEIIbHBIMU,
KOMMYHHMKATUBHBIMU U PETYISTUBHBIMU YHUBEPCAJIbHBIMU YUYEOHBIMU JAEHCTBUSAMHU.

Ilo3HaBaTeibHbIE YHUBEPCAJbHbIC YUeOHbIE eiiCTBUS
basoBble Joru4eckue 1eicTBus:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccmaTpuBaTh;

ONPENENATh LEJIH IEATEIbHOCTH, 3a1aBasi TapaMeTpbl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHUTbH PE3YyJIbTaThl I€ATEIHOCTH C MOCTABICHHBIMU LEISIMU;

MCII0JIb30BATh MPY OCBOCHUH 3HAHUW IPUEMBI JIOTHYECKOTO MBIIIICHUS — BBIIEISATH
XapaKTepHbIE MPU3HAKU TOHATUI W YCTAHABIMBATh MX B3aMMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOIINE MOHATHUSA ISl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUI;

BbIOMpaTh OCHOBAaHUS M KPUTEPUU AJIs KIacCU(PUKAIMKU BELIECTB U XUMHUYECKUX
peakuui;

yCTaHaBJIMBATh MPUYUHHO-CJIEJICTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMH SBICHUSIMMU;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHAYKTHBHBIC, NEAYKTUBHBIE, 10 AHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PAaCCMATPUBAEMBIX  SIBJICHUSX,
(OopMyIMpPOBATh BHIBObI U 3aKITIOUYEHUS;

OPUMEHSTh B MPOIECCE IO3HAHMS, HCIONb3yeMble B XHMHHU CHMBOJHWYECKUE
(3HaKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJIETbHBIE MPEACTABICHUS — XUMUYECKHUM 3HAK
(cumBOJI) BNEeMEHTa, XUMHUYecKas (opmysia, yYpaBHEHHUE XUMHUYECKOM pEaKIuu —
IPU pELICHUH yU4eOHBIX TO3HABATEIbHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHSATh Ha3BaHHbBIC
MOJEJIbHBIE TMPEJICTABICHUS I BBISBICHUS XAPAKTEPHBIX IPU3HAKOB H3y4YaeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

ba3oBble nccienoBare/ibCKue 1eiCTBUS:

BJIaJIETh OCHOBAMHU METOJI0B HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIMIL;

dbopMynMpoBaTh LENM U 3a7a4d KMCCIIEOBAHUS, HCIOJIb30BAaTh IMOCTABJICHHBIC
U CaMOCTOSITEJIBHO C(OPMYJIMPOBAHHBIE BONPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUSA
¥ OCHOBBI JJIs1 (JOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUM;
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BJIaJICTh HABBIKAMU CAMOCTOSTEIBHOTO IIJIAHUPOBAHUS U ITPOBEACHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaThH YMEHHUS HaOMIOAaTh 3a XOAOM Ipollecca,
CaMOCTOSITEJIBHO IIPOrHO3UPOBATh €ro  pe3ysbTaT, (opMyaupoBaTb 0000LIEHUS
U BBIBOJbl OTHOCHUTEJIBHO JOCTOBEPHOCTH pE3YyJbTAaTOB HCCIEIOBAHMS, COCTaBIIATH
00OCHOBaHHBIM OTYET O MPOJEIAHHOM padoTe;

IpUOOpeTaTh ONBIT YUYEHUYECKOUN NCCIIEI0BATENILCKON U POEKTHOM AESITEIbHOCTH,
MPOSIBIISATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSATEIBLHOMY MTOMCKY METOJIOB PEIICHUS
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JINYHbIX METO/IOB IT03HAHHUS.

Pabora ¢ undopmanmeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4HO-NOMYJIsIpHas
JUTEepaTypa XMMHUYECKOTO COJAEp KaHUA, CIpPaBOYHbIE mocoOusi, pecypcel HTepHeTa),
aHaJIM3UPOBATh UH(OPMALIMIO PA3TUYHBIX BUJOB U (HOPM IPEICTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JJOCTOBEPHOCTh U HEITPOTHUBOPEUYUBOCTH;

(opMyIUpPOBATH 3alPOCH U IPUMEHTH Pa3IMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uH(popmManuu, He0OXOIMMOM /JIs BBIITOJIHEHHSI YUEOHBIX 3a7]a4 OIPEIEIICHHOTO TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMAIbHYIO (DOpMY MIpencTaBieHUs WH(MOpMAIUU
(cxemsl, rpauKy, TUarpaMmbl, TaOJIHILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KaueCTBE CPEACTBA MpU paboTe C XUMHUYECKOU
uH(popmanuen: TpUMEHITh MEXIpeAMETHbIE (PU3NUECKUe U MAaTEMaTUYECKHUE) 3HAKU
Y CUMBOJIBL, (hOpMYJIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HarJIITHOCTH.

KoMMyHUKaTHBHBIE YHUBEPCAJbHbIC Y4eOHbIE JeMCTBUA:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMOW TEeMbl B XOJ€ JAHaora
W/WIM  JTUCKYCCHM, BBICKAa3bIBaTh WJEH, (POPMYJIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIFHO BBITIOJTHEHUS MPEJIOKEHHOH 3a/1a4u;

BBICTYNaTh C INPE3€HTAlMeNd pe3ysbTaTOB IO3HABaTENIbHOM J1EATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIPHO HWJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBITOJHEHUHU
XUMHUYECKOTO DKCIIEPUMEHTa, MPAKTUYECKOW palbOThl MO WCCICJOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peain3allMi Y4eOHOTro MpoeKTa U (OPMYJIUPOBATH BBIBOIBI
M0 pe3ysibTaTaM MPOBEACHHBIX HCCICIOBAHUI IMyTEM COTJIACOBAaHUS TO3MUIMA B X0
oOCyX/IeHHsI 1 0OMEHA MHEHUSIMU.

PerynsiTuBHBbIC YHUBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA

CaMOCTOSITENIFHO ~ IUIAHUPOBAaTh M OCYIIECTBISITH CBOIO  MMO3HABATEIHHYIO
JCSTENbHOCTh, OMNpEeNeNsisi ee IeMu ¢ 3aJadd, KOHTPOJIMpOBaTH W 10 Mepe
HE00XOAMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblil alrOPUTM JACUCTBUI MPU BHINOJTHEHUN
y4eOHBIX M MCCIIEAOBATEIbCKUX 3a/1a4, BRIOUPATh Hanbosee 3PPeKTUBHBIN CrIOCO0 UX
pEIIeHHUs C YIYETOM MOJTyYeHUsI HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKHUX PEaKIIMSIX;

OCYHICCTBIIATE CAMOKOHTPOJIb cBoOcH ACATCIBHOCTH Ha OCHOBE CaMOaHaIn3a
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H CaMOOILICHKH.

IHPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3ysbTaThl OCBOEHUSI MPOrPaMMbl CPEHEr0 OOIIEro oOpa3oBaHuUs
0 XMMHUHM Ha 0a30BOM ypOBHE OPHUEHTHUPOBAHBI HAa OOCCIECYCHHE MPEHMYIIECTBEHHO
0011e00pazoBaTebHOM U OOIIEKYIBTYPHON MOATOTOBKH 00yJaroruxcsi. OHU BKITIOYAIOT
cnenupuyueckne I y4eOHOTO mpeaMeTa «XHUMHs HaydHbIE 3HAHUS, YMEHUS
1 CIIOCOOBI JCHCTBUM 110 OCBOCHUIO, MHTEPIPETAIMH M TTPEOOPa30BaHUIO 3HAHUM, BUJIBI
JESATETHPHOCTH 1O TOTYYEHUI0O HOBOTO 3HAHWSA W TMPUMEHEHHWIO 3HAHWN B Pa3IMYHBIX
y4eOHBIX M pEalIbHbIX >KM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C XUMHel. B mporpamme
M0 XMUMUHU MPEAMETHBIE PE3YIbTaThl MIPEACTABICHBI IO TOAaM HU3yUCHHUS.

K xonmy oOydenms B 10 kJjiacce TpeaMETHBIC pPE3yJbTaThl OCBOCHHS Kypca
«Opranudeckas XUMUsD» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHUA O XUMHUYECKON COCTABJISIONICH €CTEeCTBEHHO-
HAy4YHOW KApTUHBI MHUpa, pOJIM XMMHUM B TIO3HAHWUU SBJICHUM TPUPOJIBI,
B (OpPMHUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOIWMOW IJIsi PEIICHUS MPAKTHYECKHX 3a7a4 M OKOJOTHYCCKU
000CHOBAaHHOTO OTHOIIICHHUS K CBOEMY 37I0POBBIO M IIPUPOTHOM Cpele;

BJIAJICHUE CUCTEMON XMMHUYECKHUX 3HAHUM, KOTOPAs! BKJIKOYAET: OCHOBOIOJIATratoINe
MOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJICKTpOHHas 000J0YKa aTroMa, MOJICKYJIa,
BaJICHTHOCTh, AJICKTPOOTPHUIATCIIBHOCTh, XUMHUYECKasl CBsI3b, CTPYKTypHas (opmyra
(pa3BepHyTas M COKpaIeHHas ), MOJIb, MOJIIpPHAsT Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN
CKeJeT, QYyHKIIMOHAIbHAS TPYIINA, PaJANKall, U30MEpHs, U30MEPbl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YTJIEBOJOPOJIbI, KHUCJIOPOJI W a30TCOAEpIKAIIUE COCTUHEHHUS, MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BRICOKOMOJICKYJIIPHBIE COCIMHEHNS); TEOPUU U 3aKOHBI
(Teopust cTpoeHust oprannueckux BemecTB A.M. byTiepoBa, 3ak0OH COXpaHEHHS] MaCChl
BEIIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XMMHUH; MUPOBO33PEHYECKUE 3HAHNUS,
JeKalie B OCHOBE NMOHWUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHHM,
(aKTOJIOTUYECKHE CBEICHUS O CBOWCTBAX, COCTaBe, IOJYYCHHMH U 0€3011acHOM
WCITOJIb30BAaHUN BAKHEHIIMX OPTaHWMYECKUX BEIICCTB B OBITY M IPAKTUYCCKOMN
TESATETPHOCTH YEIIOBEKa,;

c(hOPMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHblE MPU3HAKU TOHSTHUH,
YCTAaHABJIMBAaTh MX B3aUMOCBA3b, HCIOJb30BaTh COOTBETCTBYIOLIME  IOHITHUSA
IIPY OIIMCAHUM COCTABA, CTPOCHMS U IIPEBPALEHUNA OPTAHUYECKUX COCIUHEHNN;

chOPMUPOBAHHOCTh ~ yYMEHMHA  HCIOJIB30BaTh  XHMHUYECKYI0  CHMBOJIUKY
JUIs1 COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM, COKpaIIeHHOM) (hopMy
OPraHUYECKUX BEIIECTB U YPABHEHMM XMMHUYECKUX PEAKLNW, WU3rOTABIMBATH MOJEIU
MOJIEKYJl ~ OPraHMYECKMX  BEIIECTB  JUII  WUIIOCTpAalMM  HUX  XUMHAYECKOTO
Y IIPOCTPAHCTBEHHOT'O CTPOCHUS;

chOpPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAAJICKHOCTh HU3YYEHHBIX
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OpPraHUYECKUX BEIIECTB MO UX COCTaBY M CTPOCHHIO K OMpEACIEHHOMY KjacCy/Tpyrre
COCIMHEHUI  (YIJIEBOJOPOABI,  KHCIOPOJ W  a30TCOJAEpXkAIlhe  COEIUHEHUS,
BBICOKOMOJICKYJISIDHBIE COCIMHEHMs), JaBaTh WM Ha3BaHUS IO CHCTEMaTHYECKOU
HomeHkiatype (IUPAC), a Takke NpUBOAUTH TPUBHAIbHBIE HA3BaHUS OTAEIbHBIX
OpPraHMYECKHX BEIECTB (3TUIJICH, MPOIUJICH, alleTUIICH, STUIICHTIIUKOIIb, TIIULEPHUH, (DEeHO,
dbopmanblieru, aleTanbIeTull, MypaBbUHasl KUCJIOTA, YKCYCHas KUCIIOTa, OJIEMHOBAs
KHCJIOTa, CTEapUHOBAs KUCIIOTA, TII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIULUH);

c(hOpPMUPOBAHHOCTH YMEHHUSI ONIPENEISATh BUbI XUMUYECKOM CBSI3U B OPraHUYECKHUX
COEIMHEHUSIX (OJIMHAPHBIC U KPATHEHIE);

chOPMUPOBAHHOCTh ~YMEHHSI TMPUMEHSATh  TOJOXKEHHS TEOPUU  CTPOCHHUS
oprannueckux BemiectB A.M. bytiepoBa st OOBsICHEHMSI 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUIN XapaKTEpHU30BaTh COCTAB, CTPOEHUE, (PU3UUECKHE U
XUMHUYECKUE CBOMCTBA TUIIMYHBIX IPEICTABUTENIEH PA3IMYHBIX KJIACCOB OPraHWYECKUX
BEIIECTB (METaH, 3TaH, TWICH, MPOMNWICH, alleTWieH, OyTtaauen-1,3, MmeTunOyTaarueH-
1,3, OeH301, METaHOJ, ATaHOJ, 3TUJICHIVIMKOJb, TJIUUEPUH, (EHOJ, aleTaIbJETu/,
MypaBbUHAsl M YKCYCHasl KUCJIOTBI, IJIFOKO3a, KpaxMmaj, LEJUIKJ03a, aMUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TI'E€HETUYECKYI0 CBA3b MEXIYy HHMH YPaBHEHUSIMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYII;

c(OPMUPOBAHHOCTh YMEHMSI XapaKT€pPU30BaTh HCTOUYHUKU YIIJIEBOJOPOJIHOTO
ChIpbs (HE(Th, MPUPOJHBIA Ta3, yrojib), CIOCOOBI MX MEPEPA0OTKU U MPAKTHUECKOE
NPUMEHEHHE TPOAYKTOB NEpepadbOTKH;

c(hOpMHUPOBAHHOCTh YMEHUW IPOBOJUTH BHIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM
(maccel, 00beMa, KOJMYECTBA HCXOJHOTO BEIIeCTBA WJIM MPOAYKTA PpPEaAKIUU
M0 M3BECTHBIM Macce, O00bEeMy, KOJHMYECTBY OJHOIO M3 HCXOJHBIX BELIECTB
WJIM TIPOJYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUM BIIAJ€Th CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX
Hay4HOI'O MO3HAHMS, UCMOJIb3YEMbIX B XMUMUH MPU U3YYEHUU BEIIECTB U XUMUYECKUX
ABJICHUN (HaOJIO/IEHUE, U3MEpPEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh
CUCTEMHBbIE XUMUYECKUE 3HAHMS ISl MPUHATHS PEUICHU B KOHKPETHBIX YKU3HEHHBIX
CUTYaIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

C(OPMHUPOBAHHOCTh YMEHUN COOMIOAATh MpaBUJIa MOJB30BAHUS XHUMHUYECKOU
MOCy101 1 JabopaTOpPHBIM 000PYyI0BaHUEM, & TAK)KE MPaBUiIa 0OpaIlleHHs C BEIIIECTBAMHU
B COOTBETCTBUU C UHCTPYKLHSIMH IO BBITIOJHEHUIO JA0OPATOPHBIX XUMUYECKHX OIBITOB;

C(OPMHUPOBAHHOCTh ~ YMEHHMHM  IUIAHUPOBAaTh M BBIIOJHATH  XUMHUYECKHUN
OKCIIEPUMEHT (TPEBpAIlleHUs] OPTaHWYECKUX BEIIECTB IMPH HArpeBaHWH, TOITYYCHHE
ATUJIEHA U M3yYEHHUE €ro CBOWCTB, KaU€CTBEHHBIE PEAKIMM OPTaHMYECKHUX BEILIECTB,
AeHaTtypauus O€JIKOB MpU HArpeBaHWH, I[BETHBIC PEaKIMU OETKOB) B COOTBETCTBUHU
C MpaBUJIaMU TEXHUKHU 0€30MacHOCTU MpU OOPAILlEHUH C BEIIECTBAMH U JaOOPATOPHBIM
0o0OpyOBaHUEM, TPEACTABIATh PE3YyIbTaThl XUMHUYECKOTO SKCIepUMEHTa B (opme
3aliCH YPaBHEHUI COOTBETCTBYIOIIMX PEAaKUMU U (POPMYIUPOBATH BBIBOJbI HA OCHOBE
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ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKU  AHAJIM3HPOBATH  XUMHUYECKYIO
uH(pOpMaIIMIO, TTOTy4aeMyI0 U3 Pa3HBIX UCTOYHUKOB (CpeIcTBa MAacCOBOM MHGOpPMAIUH,
WHTEepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOATh MPABUIIA SKOJIOTUYECKHU 11€J1eCO00Pa3HOTO
NOBEACHUS B OBITY U TPYJOBOM JESITEIBHOCTU B LEISAX COXPAHEHUS CBOETO 370POBbS
U OKpYXXaroled NPUPOIHON Cpelbl, OCO3HABATh OMACHOCTh BO3ACHCTBUS Ha YKUBBIE
OpraHu3Mbl OIPENEIICHHBIX OPraHUYECKUX BEILECTB, MOHUMas cMbIcia nokazaress [TK
(OpenenbHO  JAOMYCTUMOM  KOHUEHTpAIMHM), TMOACHATH Ha TMpUMEpax CrocoObl
YMEHBIICHUS U MPEOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPraHU3M YEJIOBEKa;

Uil OOyYaroIIMXCsl C OrPaHUYEHHBIMH BO3MOXXHOCTAMH 3J0POBbS: yYMEHHE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYNHBIX METOJAX IIO3HAHUS BELIECTB
Y XUMUYECKUX SIBJICHUM;

U CIENbIX M CIA0OBUIAIIMX OOYYarOIIMXCS: YMEHHUE HCIOJIB30BaTh PeiibeHO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins juist 3anucu XuMU4ecKux GopMyL.

K koniry oOyuenus B 11 kiiacce npeiMeTHbIC pe3yabTaThl OCBOCHUS Kypca «O01as
Y HEOpraHWYeCKas XUMMUS» OTPaXKaroT:

COPMUPOBAHHOCTh ~ MPEACTABICHUN: O  XMMHMYECKOH  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHUpPA, POJM XUMHUHU B MO3HAHUU SIBJICHUW HPUPOIHI,
B (OpPMHUPOBAHUM MBIIUICHUS MW KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOJMMOW [JIsi PEHIeHHs] MPAaKTUYECKHX 3a7ad M HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOHOM Cpene;

BJIaJICHUE CUCTEMOM XUMHUUYECKUX 3HaHUW, KOTOpask BKJIFOYAET: OCHOBOIIOJIATAOIINE
MOHATUS (XMMHUYECKHUH 3JIEMEHT, aToOM, M30TOI, S-, P-, O- 3JEKTpOHHBIC OpOUTAIN
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN o0beM, BaJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas CBA3b (KOBAJIEHTHas,
MOHHAs, METAINTMYECKasi, BOJAOPOJIHASA), KPUCTAIUTMYECKAs PEIIeTKa, TUIIbl XUMUYECKHUX
peaKkuui, pacTBOp, ANEKTPOIUTHI, HEIJIEKTPOIUTHI, FIEKTPOIUTHUYECKAS] TUCCOLMALINS,
OKHUCJIMTENIb, BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKOM pEakUuH, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUsl DJIEKTPOJUTUYECKOM IHCCOUMALIUU,

nepuoauueckui 3akoH JI.M. MeHueneeBa, 3aKOH COXpPAaHEHHUSI MAacChl BEIIECTB,
3aKOH COXpaHEHUsS U TIPEBpaAIllCHUs] DHEPrUU TIPU XUMHUUYECKUX PEaKIUIX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XHMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JIe)KAIIUEe B OCHOBE MOHMMAHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHWYECKHUX SIBJICHUU,
(aKTOOTUYECKHE CBEICHHUS O CBOMCTBAX, COCTaBe, IMOJYYCHHUHM W O€30MacHOM
WCIIOJIb30BAaHUN BAKHEHIIMX HEOPTaHWYECKUX BEHIECTB B OBITY W MPAKTUYECKOUN
JEATCILHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpHbIC TMPU3HAKU TOHSATHUH,
YCTAHABIIMBAaTh WX B3aUMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOLIME  ITOHATHS
IIpY ONMHUCAHWU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILICHUM;

chOPMHUPOBAHHOCTh ~ YMEHHMH  MCIIOJIb30BaTh  XMUMHYECKYIO CHUMBOJIUKY
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JUIsE  cocTaBiieHHss (GOpMyd BEUIECTB W YpPaBHEHUHW XUMUYECKUX PEaKLUM,
cuctematudeckyto HoMmeHkinarypy (IUPAC) u TtpuBHaibHble Ha3BaHUS OTICIBHBIX
HEOPraHMYECKUX BEHIECTB (yrapHblid ra3, yriaeKUCiblid ra3, aMMHakK, ramieHas U3BeCTb,
HeralieHas U3BeCTh, MUThEBAs COa, MUPUT U IPYTHE);

c(hOPMHUPOBAHHOCTh YMEHHUU OINpPEACNsITh BaJCHTHOCTh U CTENEHb OKHUCICHUS
XUMHYECKUX IJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XMMUYECKOW CBA3U
(KoBaJIeHTHasi, HWOHHAs, MeETaJUIMYecKas, BOJAOPOAHAs) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHAs, UOHHAs,
MEeTaJJTNYEeCcKas), XapaKTep CPeJibl B BOJHBIX paCTBOPAX HEOPTAHUYECKUX COEAMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh MPUHAIICHKHOCTh HEOPraHUYECKUX
BEILIECTB IO HX COCTAaBY K OIpPEACICHHOMY KJIAcCy/TPYIe COCAMHEHHM (TIPOCThIe
BEIIIECTBA — METAUIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAHHUS, KHUCJIOTHI, aM(OTEpHbIC
TUAPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUM PACKPhIBATh CMBICH MEPUOAUYECKOrO 3aKOHA
J.1. MenzeneeBa U JAEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIONIYIO, OOBSICHUTEIHHYIO
Y MIPOTHOCTUYECKYIO (DYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuoamdeckold CUCTEMBl XUMHUYECKHUX
anemeHToB J[.M. MeHaeneeBa, HCIOIb3Ys TOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIII,
«QHEPTreTUYECKUE YpPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB M MX COCIMHEHUN MO mepuojam u rpymnmnam llepuognueckon
CUCTEMBI XUMHYECKUX dJieMeHTOB /(.. Menpeneena;

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE
CBOMCTBA  HEOPraHWYECKHMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKAATh
CYIIECTBOBAHME TI'E€HETUYECKOM CBSI3M MEXKAY HEOPraHMYECKMMH  BEIIECTBAMU
C IOMOIIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHYECKAX PEAKIIMIM;

chOPMHUPOBAHHOCTh  YMEHHUSI  KJIACCU(PHUIIMPOBATH  XUMHUYECKHUE  PEaAKIUU
[0 Pa3JIMYHBIM NpPHU3HAKAM (YHUCIy U COCTaBY PEArMpyOLIMX BEIIECTB, TEIIOBOMY
ahdekTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIEHUS JJIIEMEHTOB, OOpPaTUMOCTU
peaKiMM, yYaCTUIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMSI PEaKUUW Pa3IMYHbIX THUIIOB,
MOJIHBIE U COKpAILlEHHbIE YPAaBHEHMS PEAaKIUi MOHHOTO OOMEHA, YYUThIBasl YCIOBHS,
[IPYA KOTOPBIX OTHU PEAKLIUU UAYT A0 KOHIIA;

cOPMUPOBAHHOCTH ~ YMEHUH  NPOBOAUTH  pEaKUUH,  MOATBEPKIArOIINE
Ka4eCTBEHHBIM COCTAaB Pa3jIMYHbIX HEOPTaHUYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM
IIyTE€M MOHBI, IPUCYTCTBYIOIIHUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

c(OPMUPOBAHHOCTh  yYMEHUH  pPaCKpPHIBATH CYILIIHOCTb OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIU MOCPEICTBOM COCTABJICHUS IJIEKTPOHHOIO OajlaHca 3THX
peaKLu;

c(OPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
peakuuu OT Pas3iInYHbIX (PAKTOPOB; XapaKTep CMEIICHHUS XUMHUYECKOTO pPaBHOBECUS
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B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuun Jle Ilatensbe);

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUUYECKHUE MPOIIECCHI, JICKAIIHNE
B OCHOBE IPOMBINUICHHOTO IIOJIYYEHHSI CEPHOM KHCIOThI, aMMHaKa, a TaKKe
c(hOpPMHUPOBAHHOCTH MPEJACTABICHUN 00 00X HAYYHBIX MPUHITUIAX ¥ IKOJOTHICCKUX
npobiemMax XUMHUYECKOTO MTPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHUH TTPOBOIUTH BEIYMCIICHUSI C UCTIOJIH30BAHUEM TTOHSTHS
«MaccoBast 107151 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUM Ta30B MPU XUMUYECKHUX
peakIMsIX, MacChl BeIlleCcTBa WM 00beMa T'a30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00beMy OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOTO 3 dexTa
pEeaKIMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IPEBPAICHUS U COXPAHCHUS
SHEPIUY;

c(hOpMUPOBAHHOCTh YMEHHMM COOMIOAATh TIpaBUia MOJB30BAHUS XHUMHYECKOM
MOCYJ101 U 1ab0paTOpHBIM 000PYI0OBAaHUEM, A TAKXKE MPABHUIIA OOpAIIEHUS C BEIIECTBAMU
B COOTBETCTBUHM C MHCTPYKIIUSIMHU IO BBITTOJIHEHUIO JTa0OPATOPHBIX XUMHUUECKUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHM ILJIAHUPOBATh U BBINIOJHATE  XUMHUYECKHUI
AKCIEPUMEHT (Pa3yIoKEeHUE MEPOKCHU/IA BOJIOPOIA B IPUCYTCTBUU KaTalU3aTopa,
OTpEe/ICJICHUE CPEJIbl PACTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCATILHOTO HHANKATOPA,
BIIUSIHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOU PEaKIUU, PEakliui HOHHOTO
oOMeHa, KaueCTBEHHbIC PEaKIIMU Ha CyIb(}ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHUSI, pEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 1o TemMaM «MeTamuibs»y u «Hemeranisny)
B COOTBETCTBHUU C MPABWIAMH TEXHUKH 0€30MMACHOCTH TIPH O0OpaIllEeHNH C BEIECTBAMU
1 1a00paTOpHBIM 000PYI0BAHUEM, TTPEACTABIISATh PE3YyJIbTaThl XUMUUECKOTO
JKCIIEpUMEHTa B  (opMe 3amucu  ypaBHEHUH  COOTBETCTBYIOIIUX  PEAKIIMMA
1 (OpMyYTUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHUPOBAHHOCTh  YMEHUW  KPUTHUYECKH  aQHAJIM3UPOBATh  XUMHUYECKYIO
uHpopMaIMIO, TOJYYaeMYK) M3 PpPa3HbIX HCTOYHHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, MTHTepHET U OpyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOTIOAATH MPaBHIIa SIKOJIOTHYECKH IE]1eCO00pa3HOTo
MOBEJICHUSI B OBITY U TPYAOBOW NEATEIBHOCTH B IEISAX COXPAHEHHUS CBOETO 3J0POBBS
U OKPYXXaKIIEH NPUPOJHON CpPEIbl, OCO3HABATh OMACHOCTh BO3JCHMCTBHUS HA KUBBIC
OpPraHU3Mbl OIPEACICHHBIX BEIIECTB, MOHMUMasi cMbICH mokazarens IIJIK, moscHsITh
Ha MpUMepax CHoCOObl YMEHBIICHUS] U TPEAOTBPAIIECHUS UX BPETHOTO BO3JCUCTBUS
Ha OPraHU3M YE€JIOBEKa;

Uil OOYyYaromuXcsi C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU 3JIOPOBBSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX TO3HAaHUS BEIECTB
1 XUMUYECKUX SIBJICHUM;

JUTSL CTIENBIX M CIA0OBUASIIMX OOYYAIOIIMXCS: YMEHUE MCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins mist 3anucu XumMudeckux Gopmyi.
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TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
HanmenoBanue
Ne KomuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOe copepraHue
/11 4acoB oOy4Jaronuxcs

y4e0HOTO MpeamMeTa

Pa3n

eal. TeopeTqucm/Ie OCHOBBI OpFaHH‘IeCKOﬁ XUMHH

1.1

[Ipenmer
OpraHUYECKON XUMUMU.
Teopus crpoeHus
OpraHUYECKUX
COCJTMHECHUN

A.M. bytnepoBa

3

[IpeaMeT opraHM4ecKOr XUMUMU:

€€ BO3HUKHOBEHHE, Pa3BUTHE

Y 3HAUYCHHE B MOJYYCHUU HOBBIX
BEILIECTB U MATEPUAJIOB.

Teopust CTpOCHUS OPraHUIECKUX
coenuHenuii A.M. bytiepoga,

€€ OCHOBHBIE I1OJIOKECHUS.
CtpykTypHBIe (POPMYIIBI OPraHUuIECKUX
BemiecT. ['oMmonorus, uzomepus.
XUMUYECKas CBA3b B OPraHUYECKUX
COEIMHEHUAX: KpPAaTHBIE CBSI3H,

G- U TT-CBSI3U.

[IpeacraBnenue o KilacCUpuKauuu
OpPraHUYECKUX BEIIECTB.
Howmenxkitatypa oprannueckmnx
COEIMHEHUH (CUCTEMaTHYECKas)

Y TPUBHAJIbHBIC HA3BAHUS BOXKHEUIIINX
MIPEJICTABUTEIICH KJIACCOB OPTaHUYECKUX
BEILIECTB.

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBIABIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTaHABIIUBATh UX
B3aMMOCBS3b.

[IpuMeHATh MOJIOKEHUS TEOPUH
CTPOEHUSI OpraHU4YECKUX BELIECTB

A. M. BytnepoBa 115t 00bsICHEHUS
3aBUCUMOCTH CBOWCTB BELIECTB OT UX
COCTaBa U CTPOEHUS.

Hcronb30BaTh XUMAYECKYIO CUMBOJIUKY
JUJIS1 COCTABJICHUS MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpAILlEHHON ) POpMYJT OPraHMYECKUX
BELIECTB.

Onpenensatb BUJbI XUMUYECKOH CBSI3U
(onMHapHbBIE, KPATHBIE) B OPraHUYECKUX
COEJIMHEHUSIX.

PackpeiBaTh poJib OpraHUYECKON XUMUU
B IPUPOJIE, XaPAKTEPU30BATh €€

25



JKcnepruMeHTAIbHbIE METOIbI
U3Yy4YeHMs BellleCTB U MX NpeBpalleHuii:
e J[emoHCTpaIUu:

— O3HaKOMJIEHHE ¢ 00pa3amMu
OpPraHUYECKUX BEIIECTB U MaTepUaIaMu
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIIICHUTO
OpraHUYeCKUX BEIECTB IPU HArPEBaHUU
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

e JlaGopaTOpHBIE OIBITHI:

— MOJIETTUPOBAHNE MOJIEKY
OpPraHUYECKUX BEIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMmH.

HabmroaTe 1 onuceiBaTh
JEMOHCTPALIMOHHBIE ONBITHI; IPOBOAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI

U IIPAKTUYECKUE pabOThI

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | IIpenenbHbIC AJIKaHBI: COCTaB U CTPOCHUE,
YIJIEBOJIOPOABI — rOMOJIOTUYECKHM psif. MeTaH 1 3TaH —
aJIKaHbI MPOCTEUIINE MPEICTABUTEIH AJIKAHOB:

COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nIecKre 1 XUMUICCKHE CBONCTBA
(peakiuu 3aMeIeHus U TOPEHus),
HaxO0XJICHUE B MIPUPOJIC, OTYyUCHHE
U TIPUMEHEHHE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOECHUE,
YTIIEBOJOPO/IbL: TOMOJIOTUYECKHM P DTUIICH —

AJIKCHBI, AJIKaA1CHBI,
AJIKMHBbI

IIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyecKkue 1 XUMHUYECKHUE CBOMCTBA

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBISBIISATH HX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBS3b, HUCIIOJIb30BATh
COOTBETCTBYIOIINE TTOHSTHUS

IIPU OMMCAaHUM COCTaBa, CTPOEHUS

Y TIPEBpAIICHUN OPTaHMYECKUX
COCIUHCHU.

Hcnonp30BaTh XUMHUYECKYIO CHMBOJIUKY
JUTSL COCTABJICHUSI MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BepHYTOM,
COKpaIlleHHOM ) (hOpMYJT OpraHUYECKUX
BEIIECTB.
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(peakiuu ruApupOBaHHUS,
rajioreHUPOBAHMS, TUJIpATALIUH,
OKHCJICHUSI ¥ TIOJIMMEPU3AITUHN )
HaxX0JICHUE B IPUPOJIE, OTyYCHUE
U TIPUMEHEHHUE.

Anxaauensl: OyranueH-1,3

u MeTuiIOyTaaues-1,3, xumudeckoe
CTPOCHHUE, PEaKIIMs MOTUMEPU3AIINH,
MIpUMEHEHHUE (JIJI1 CUHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
KaydyKa U PE3UHBI).

ANKHWHEIL: COCTaB 1 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUI PS/I.
AleTHIIEH — IPOCTEUIINN
MPEJICTABUTEIb AJIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3NUSCKHUE
U XMMUYECKHEe CBOMCTBA (pEeaKuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
rUApaTaIiy TOPeHUs), HAXOXKICHUE
B IIPUPO/IC, TTOJTYUYEHUE U TPUMEHEHNE

2.3

ApomaTudeckue
YTIEBOIOPObI

ApeHbl: 0€H30J1 U TOTYO0J], COCTaB,
XUMHYECKOE CTPOECHUE MOJIEKYI,
dbuznyecKre 1 XUMHUYECKHUE CBOMCTBA
(peakiuy rajJoreHupoBaHuUs

Y HUTPOBAHUS ), TOTyUYEHHUE

1 IpuMeHeHne. BiausHaue 6en3ona

VYcranaBiauBaTh NPUHAMJICKHOCTD
BEIIIECTB K OIMPEEICHHOMY KJIacCy
YTJIEBOJIOPO/IOB MO COCTABY

U CTPOCHHUIO, HA3bIBATh UX

110 CUCTEMaTUYECKON HOMEHKIIATYyPE;
MIPUBOJAUTH TPUBUAIIBHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOIOB.

OnpenensiTe BUIbI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJOPOJIOB OT KPaTHOCTH
KOBaAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue

1 XUMHUYECKHUE CBOMCTBA, BaKHEHIIINE
CIOCOOBI MOTYYEHHS TUITUYHBIX
MIPEJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
yII€BOAOPOA0OB (MeTaHa, 3TaHa,
ATUIJICHA, alleTUjIeHa, OyTaauena -1,3,
OeH3071a, TOJIyoJ1a).

BBISIBISTE TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIAMH U TTOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
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Ha OpraHrns3m 4CJI0BCKaA. I'eneruueckas
CB:A3b YIIJICBOAOPOOIOB

2.4

[Tpupoiabie
VCTOYHUKHU
YTJIEBOJIOPOJIOB U UX
nepepadoTKa

[Tpuponnslii ras. [lomyTHbie HeTAHBIE
ra3sl. Hed T 1 ee mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
MEePEroHKa, KPEKUHT (TEPMUUECKUH,
Katanmutuyeckuid). [TpoayKTel
nepepaboTKu HEPTH, X IPUMEHEHHE
B IIPOMBILICHHOCTHU U B OBITY.
KameHHBI yroyib ¥ IPOIYyKTHI €T0
nepepadboTKH.

JKCHepUMeHTATbHbIE METOAbI
N3y4eHHs BellecTB

U MX NpeBpalleHnii:

e JleMOHCTpaLu:

— komtekuu «HepTh» u «YTomby;
— BUJeo(parmeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTopHBIEC OMBITHI:

— Ka4eCTBEHHOE OIpe/iesICHNe
yII€poJia U BOAOPO/Ia B OPTaHUYECKHUX
BEIIECTBAX;

— O3HAKOMJIEHHE C 00pa3iamMu
MJ1aCTMAcC, Kay4yKOB U PE3UHBI;

— MOJEIUPOBAHNE MOJIEKYII
YTJIEBOAOPOIOB U
rajIor€HONPON3BOAHbIX.

peakinii C UCIIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYIL.
XapakTepu3oBaTh UICTOYHUKU
YTJIEBOIOPOAHOTO CHIPhS (HEPTD,
MPUPOJIHBIN ra3, yroib), ClIOCOOBI X
nepepadoTKU U MPAKTUYECKOE
PUMEHEHHE TIOy4YaeMBbIX POAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U IPAKTUYECKHUE PAOOTHI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
MOCYJIbl U 000PYIOBAHHUS, & TAKIKE
MpaBuUiaM OOpaIieHus ¢ BeIeCTBAMU
B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHMSI TAOOPATOPHBIX OMBITOB
U MIPAKTUYECKUX padoT M0 MOIYYEHUIO
Y U3yYEHUIO OPraHUYECKUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOLMX PEAKLINI
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOAUTDH BBIUUCIICHUS

JUISL OTIpE/IeTICHUS] MOJIEKYJIIPHON
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e [IpakTHueckue pabOTHI:

Ne 1. TlonyuyeHue 3TUIEHA U U3YYEHUE
€ro CBOKCTB.

e PacueTHble 3a1a4n:

— OIIpENENICHNE MOJIEKYJIIPHOU
(opMyJIbl OPraHUYECKOTO BELIECTBA

110 MacCOBBIM JIOJIIM aTOMOB
XUMHUYECKUX JIEMEHTOB;

— PpacyeTsl 10 YPaBHEHUIO XMMHUYECKOU
peaxkuuu

(GopMyJIbl OPraHNYECKOTO BEILIECTBA,
10 YpaBHEHUIO XUMUYECKON PEaKIIUU.
CaMOCTOATENBHO ITAHUPOBATH

Y OCYLIECTBIISAATH CBOIO [IO3HABATEIBHYIO
NESITEIbHOCTD; MPUHUMATh aKTHBHOE
y4acTHE B IPYNIOBOK y4eOHON
JEeSITETbHOCTH

Hroro no pazgeny

13

Pa3nen 3. Kuciaopoacoaep:kamue opraHudeckne coeTnHeHn st

3.1

Crouprsl. DeHon

3

[IpenenpHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOCHHE, PU3NIECKHE K XUMUYSCKHUE
CBOMCTBa (peaKIUU ¢ aKTUBHBIMH
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHenre. Bogopoanas
cBs13b. DU3HOIOTHYECKOE JEHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
yeJIOBEKa.

MHOT0aTOMHBIC CITUPTHI: STHICHTITNKOJIb
U TJIMICPUH, XUMHUYECKOE CTPOCHHE,
(bU3MYeCcKue M XUMHUYECKUE CBOMCTBA
(B3aMMOEHCTBHE CO MIECTOYHBIMU
MeTaJUTaMH, Ka4eCTBEHHAs PEaKIIHsI
Ha MHOT'OATOMHBIC CITUPTHI).

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBISBIISATH MX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIINE MMOHSATHUS

MIPY OTMCAHUH COCTaBA, CTPOSHUS

Y TIPEBPAIICHUA OPTaHUYECKIX
COEIMHEHH.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIHKY
JUTSL COCTABIICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOH,
COKpAIIEHHOM ) (hOPMYJT OpTaHUUYECKUX
BCIIICCTB.

YcTaHaBIMBaTh MPUHAIICKHOCTD
BEIIIECTB K OMPE/ICICHHOMY KJIacCy
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DU3HOJIOTUYECKOE IEVCTBUE

Ha OpraHu3M 4enoBeka. [[pumenenne
TJIAIIEPUHA U ATHJICHTIHKOJIS.
®enon. CTpoeHre MOJIEKYIIHI,
br3YecKue 1 XUMUYECKHUE CBOMCTBA
dbenona. TokcuuHocTh (peHoIIa, ero
($hU3M0I0TNYECKOe JICUCTBUE

Ha OpraHu3M denoBeka. [[pumeHenue
dbeHomna

3.2

AJbIernael.
KapOoHOBBIE KUCTIOTHI.
CrnosxHble 3pupbl

Anpaerunbl: GopMalibIeru

Y alleTaJIbJET U], XAMUYECKOE
CTpOEHHE, PUZNUECKUE U XUMUUECKHE
CBOMCTBA (peaKIUU OKUCIICHUS

Y BOCCTAHOBJICHUS, KAUECTBCHHBIE
peakium), NoJiy4yeHue

Y IPUMEHEHHUE.

OHOOCHOBHBIE MPEJICTBLHbBIC
KapOOHOBBIE KHCIIOThI: YKCYCHas
KHCJIOTa, XMMUYECKOE CTPOCHHUE,
buznyecKkre 1 XUMHUYECKHE CBOMCTBA
(oOmime cBoiicTBa KUCIOT, peaKus
ATEpUPUKAIINN ), TTOTTyICHHE

u npuMeHenue. CTeapuHoBas

Y OJICMHOBAs KUCJIOTHI KaK
MIPEICTABUTENN BBICIIIUX KAPOOHOBBIX
KHCJIOT.

Mpblia Kak cOM BBICIIUX KapOOHOBBIX

10 COCTaBY U CTPOEHUIO, HA3bIBATh UX
110 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJAUTH TPUBUAJIBHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
KHUCJIOPOJICOJIEPKAIINX COCTMHEHMUI.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npUMEHeHUe, GU3NIECcKue

Y XUMHUYECKHE CBOMCTBA, BaKHEUIIINE
CIOCOOBI MOTYYEHUS TUITUYHBIX
MPEACTABUTENECH pa3IMYHbIX KJIACCOB
KHUCJIOPOACOIEPKALIUX COCTUHEHUN
(MeTaHoOJIa, ATAHOJIA, TJIMIIEPUHA,
denouna, hopmanbaerusa,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TIFOKO3BI, Caxapo3bl, Kpaxmara,
[EJUTIOJIO3b1 ); BBISIBISTH T€HETUYECKYIO
CBSI3b MEXK]ly HUMU U MOJTBEPKIATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OrnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHUE U TPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAUCHHE

JUIS1 JKUBHEJEATEIIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OITaCHOCTH BO3ACHUCTBHUS
Ha YKMBbIE OPTaHU3MbI OIIPEAECICHHBIX
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KHCJIOT, UX MOIOIIIEE JICHCTBUE.
Cnoxuble 3(hUpbl KaKk TPOU3BOTHBIE
KapOOHOBBIX KUCJOT.

[Munponu3 coXHBIX A3UPOB.

JKupbl KaK TPOU3BOIHBIE TTTULIEPUHA
Y BBICHIMX KapOOHOBBIX KUCIOT.
['maponus xxupoB

3.3

VYrneBoasl

VYTI1eBObI: COCTaB, KiIacCU(pUKaIHs
yTI€BOJ0B (MOHO-, JTU-

U nonucaxapuasl). ['moko3a —
MIPOCTEUIIIMN MOHOCAXapua:
O0COOEHHOCTH CTPOEHUS MOJICKYJIbI,
dbuznyecKre 1 XUMHUYECKHUE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBUE

c rugpokcuaom menu(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepedpa(l), BoccraHoBIIeHUE, OPOKESHHE
TIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MIPUMEHEHUE TIJIFOKO3bI, OMOJIOTHYECKAs
POJIb B )KU3HENESATEIbHOCTU OpraHn3Ma
yenoBeka. dorocuntes. pykTo3a kak
M30MEp TITIOKO3BI.

Caxapo3za — mpeJICTaBUTEIIb
JMCaxapuI0B, TUAPOIU3 Caxapo3bl,
Hax0JICHUE B IPUPOJIE U TPUMEHEHHE.
Kpaxmai u 1ieuirono3a Kak IpupoHbIe
MOJIMMEPBI: CTPOEHUE Kpaxmalia

OpraHUYECKUX BEIIECTB, MOSCHATH
Ha MIPUMEPAX CIOCOOBI YMEHbIIIECHUS

U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBHSI HA OPTraHM3M YEJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaAOJI0/ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U IPAKTUYECKUE PAOOTHI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU MCTOJIB30BAHUY XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
MpaBuiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLMSIMU
BBITIOJIHEHHUSI JTAOOPATOPHBIX OIBITOB

U MIPAKTUYECKUX paboT M0 MOJIyUYEHUIO
Y U3YYEHUIO OPTaHUYECKUX BEUIECTB.
[IpencTaBusTh pe3yabTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOLMX PEAKLINI
W JIeJ1aTh BBIBOJbI HA UX OCHOBE.
[IpoBOIUTH BBIUKCICHHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(hopMyJIbl OPTaHUYECKOTO BEIIECTBA,
10 YPaBHEHUIO XUMUYECKON PEAKIUH.
CamMOoCTOSTENBHO MIIAHUPOBATH
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U 1EJUTI0N03bI, (PU3nYecKre

Y XMMHUYECKHE CBOMCTBA Kpaxmaia
(rumponu3, KaueCTBEHHAS peaKIns

C MOJIOM).

JKCNePUMEHTAIbHbIE METOAbI
M3y4eHHUs BELeCTB M UX MPeBPaLlICHUI:
e JlaGopaTopHBI€ OIBITHI:

— TOpPEHUE CIIUPTOB;

— B3aMMOJICUCTBUE IIIUIIEPUHA

¢ ruapokcugom meau(1l);

— KaueCTBEHHBIE PEAKIINU alIbJICTUI0B
(OKuCTIEHHEe aMMHUAYHBIM PaCTBOPOM
okcuja cepedpa v TUAPOKCUIIOM
meau(Il));

— B3aUMOJICMCTBUE Kpaxmaia ¢ HOJOM.
e [IpakTrueckue paboThI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacueTHEbIe 3a1a4n:

— ONPENEIICHNE MOJIEKYJIIPHON
(dhopMyJIbl OPraHUYECKOrO BEIIeCTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX PJIEMEHTOB U 110 Macce
(00BEMY) TIPOTYKTOB CTOPAHUS;

— pacyeTsl 0 YPaBHEHUIO XUMUYECKOM
peakiuu

Y OCYLIECTBIIAT CBOIO II03HABATEIIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
JeSATEIbHOCTH

Hroro no pazgeny

13
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Pa3znen 4, A30Tc0z[ep>1ca1une OPraHNnvYe€CKME COCANHCHUA

4.1 | AMUHBL
AMWHOKHUCIIOTHI.
benxn

3

AMMHBI: METWIIAMHH — IPOCTEHIINI
MPEACTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOoeHue, (pru3zndeckue

Y XMMUYECKUE CBOMCTBA (pEeaKIuu

C KUCJIOTaMU Y TOPEHHUSI ), HAXOXKICHUE

B MIpUpOAE. AMUHOKHUCIOTHI KaK
aM(oTepHbIE OPraHUYECKUE COCTUHEHUS.
Pu3NYEeCKUE U XUMHYECKHE CBOMCTBA
AMUHOKUCJIOT (Ha MpUMEpE TIIUIMHA).
buonoruueckoe 3HaYeHHE AMUHOKHUCIIOT.
CuHTE3 EenTUI0B.

benku kak npupoaHbIe MOTUMEPHI.
[lepBuuHasi, BTOpUYHAS U TPETUUHAS
CTPYKTypa OeIKoB. XUMHUYECKHE
CBOMCTBA OCJIKOB: THIPOJIU3,
JIeHaTypalus, KaYeCTBEHHbIE PEaKIINU
Ha OeJKH.

JKCNepUMEHTAIbHbIE METOAbI
M3y4eHUs BelIeCTB M UX MpeBPalleHHii:
e JleMOHCTpaLuu:

— JieHaTypaius OCJIKOB MPU HarpeBaHUU;
— IIBETHBIC pEaKIINH OCIIKOB

PackpbIBaTh CMBICT H3y4aeMbIX
HNOHSTUMN (BBISBIIATH UX XapaKTEPHBIE
NPU3HAKHU), YCTAaHABJIUBATH UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHUS

IIPU OIIMCAHUM COCTaBa, CTPOEHUS

Y IIPEBPALLECHUNA OPraHUYECKUX
COCIMHEHHM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYyTOH,
COKpAILIEHHOH ) (pOpMYJI OPraHUYECKHUX
BELIECTB.

Onpenenstb NPUHAJIEKHOCTD BEIIECTB
K OIPEeIEHHOMY KJIacCy MO COCTaBy
Y CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMATUYECKON HOMEHKJIIATYPE;
IIPUBOJNUTH TPUBHUAJIBHBIE HA3BAHHUS
OTJIEJbHBIX IIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCHUIIINE
CHOCOOBI MOTYYESHHS TUITUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COEIMHEHHU (METHJIAMUHA, TJIUIINHA,
OCIIKOB).
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OmnuceBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWCTBA OEJIKOB; MOSICHSTH
Ha IpUMepax 3HaYeHHe OeIKOB

JUIsL OpraHU3Ma YEeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl T0O3HAHUS — HA0JII01aTh

Y OTIMCHIBATh JIEMOHCTPAILIMOHHBIN
HKCIIEPUMEHT.

CamMOCTOATENBHO IIAHUPOBATH U
OCYILECTBIISITH CBOIO [T03HABATEIbHYIO
NESITEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBON y4eOHOH
JeSITETbHOCTH

Hror

0 TI0 pa3zeiy

3

Pa3nean. 5. BeicokoMouiekyJisipHbIe COeINHEHUS

5.1

ITnacTtmaccsnl.
Kayuykn. Bonmokna

2

OCHOBHBIE MMOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEpPU3ALUU, CPETHSS
MoJieKyJisipHas Macca. OCHOBHBIE
METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN — MTOJMMEPU3ALUS U
MOJIMKOHICHCAIUS.

ITImacTmacchl (MMOIUATHIICH,
MOJIMIPONUJIEH, MOJTUBUHUIXJIOPUI,
nonuctupoit). Hatypanbasiii

U CUHTETUYECKHUE KAyUyKH

Bnanetrs nzydyaeMbIMU XUMHUUECKUMHU
TOHSITUSAMU: PACKPBIBATH CMBICIT
M3y4aeMbIX OHATUN U IPUMEHATH 3TU
TIOHSITUS TPU ONMCAHUM COCTaBa

Y CTPOCHUS BHICOKOMOJICKYJISIPHBIX
OpTraHUYECKUX BEIIIECTB,

JUJ1s1 OOBSICHEHUS OTACIBHBIX (PaKTOB

U SIBJICHUMH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
TSl COCTABIICHUSI CTPYKTYPHBIX (popMyT
BELIECTB U YPABHEHUIN PEAKLIUHU
MOJMMEPU3AIUY U TIOJIUKOH/ICHCAIIUH.
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(6yTamreHOBBIN, XJIOPOIPEHOBHIN

Y U30IPEHOBBIN). BonokHa:
HaTypajbHbIE (XJIOMOK, IIEPCTh, IIETK),
UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO3a), CHHTETUYECKHE (KapoH

Y JIaBCaH).

JKCcrepUMeHTATIbHbIE METOIbI
U3yYeHUs BellleCTB M UX NMpeBpalleHuii:
e JleMOHCTpaLu:

— O3HAKOMJIEHHE C 00pa3uaMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IIaCTMACC, KAydyKOB

OnuceIBaTh COCTAaB, CTPOCHHUE,
OCHOBHBIC CBOMCTBA Kay4yKOB,
HanOoJIee pacpOCTPaHECHHBIX BUIOB
MJIaCTMACC, BOJIOKOH; TPUMEHEHHUE

B Pa3IUYHBIX OTPACIISIX.
Hcronp30BaTh €CTECTBEHHO-HAYIHBIC
METO/JIbI ITO3HAHUS — HAOJIF01aTh

1 OITMCHIBATh JEMOHCTPAIMOHHBIN
AKCIIEPUMEHT

Hroro no pazaeny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpemMera

No
T\

KomnuectBo
4acoB

[IporpamMmmHOE copepraHue

OCHOBHBIE BUIBI AEITEILHOCTH
oOydJaronuxcs

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

1.1 | Ctpoenue aTOMOB.
[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
CUCTEMa XUMUYECKUX
AIIEMEHTOB

J.1. MeHneneeBa

3

Xumuueckuii ssiemeHT. Atom. Cocras
aToma, U30TONbI. DJIEKTPOHHAS
0005104Ka. DHEPreTUYECKUe YPOBHH,
MOJYpPOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-anmemenTer. OcobeHHOCTH
pacrpeiesieHUs 3JIEKTPOHOB

10 OPOUTAISIM B aTOMaX MaJIbIX

1 OOJIBIIIUX MEPUOJIOB. DIEKTPOHHAS
KOH(UTYypaIus aTOMOB.
[Tepnoanueckuii 3aKOH

u [lepuonnueckas cucrema XUMHYECKUX
anemeHToB J[. 1. Menaeneena.

CBsI3b IEPUOINYECKOTO 3aKOHA

u [lepnoanueckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX
U CJIO’KHBIX BEIIECTB I10 Tpynmnam

U TIeproiaM. 3HauY€HUE MEPUOINYECKOTO
3aKOHA U CUCTEMbl XUMUYECKUX

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUM (BBISBJISATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa [[. . MeHnneneena

Y IEMOHCTPHUPOBATH €TI0
CUCTEMAaTHU3UPYIOIIYIO,
OOBSCHUTENHLHYIO U IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
aeMeHTOB 1-4 nepruoaoB, UCMOJB3YS
MOHSATHS S-, P-, 0-2J1eKTPOHHBIC
opOuTaNH, YHEPTETUIECKUE YPOBHH.
OOBIICHATH 3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEPHUOJIaM U IrPyIIam
ITeprnogmyecko CUCTEMBI

1. 1. Menaeneena
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anemeHToB JI.1. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BeIeCTB U UX NMpeBpallleHuii:
e J/lemMoHCTpauu:

Bugaet Tabmun «lleprognyeckas

CHCTEeMa XUMHUYECKHUX JICMECHTOB

.. MenpaeneeBa»

1.2

CtpoeHue BellecTna.
MHuoroobpasue
BEIIICCTB

CrpoeHue BeiecTBa. XUMHAYECKas CBA3b.
Buppel (koBasieHTHast HEMOJISIpHAs

U MOJISIpHAasi, HOHHAs, METAJTMYecKasi)

U MEXaHU3MbI 00Pa30BaHUsI XUMUYECKOU
CBsI3U (OOMEHHBIN U JOHOPHO-
aKIeNnTOpHbIN). BogopoaHas cBsi3b.
BanenTtHOCTS.
DIIEKTPOOTPULIATEILHOCTh. CTENIEHD
okuciienusi. KaTMOHbBI U aHUOHBI.
BemectBa MosiekyIspHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHHUSI.

3aKOH OCTOSTHCTBA COCTaBAa BEILIECTRA.
Tumbl KPUCTAIUTUYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnbie pactBopsl. KonndecTBeHHbBIS
XapaKTepUCTUKU PACTBOPOB (MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE).
Knaccudukanust HeOpraHmueckux

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTCPHBIC
MPU3HAKHN) U IPUMEHATD 3TU TTOHITHUS
MIPU ONKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, JIJIs1 OOBSICHEHHS OTICITHLHBIX
(haKTOB U SBJICHH.

Onpenenstb BUAbl XUMUYECKON CBSI3U
(KOBaJICHTHOM, UOHHOM,
METAJTINYECKOM, BOJIOPOJIHON )

B COCJIMHEHUSIX; TUTT KPUCTAITMIECKOM
PEIIETKH KOHKPETHOTO BEIIECTBA.
Onpenensarb BaICHTHOCTh U CTEIICHb
OKHUCJICHUS] XUMHYECKHX JIEMEHTOB

B COCJIMHEHUSX Pa3INIHOTO COCTABA.
[IpoBOIUTH BEIYUCTICHUS

C UCITIOJIb30BAHUEM ITOHSATHSI «MacCoBast
JIOJISL BEIIIECTBA B PACTBOPEY.

BnaneTs n3ydaeMpIMA XUMHYECKUMU
TOHSTHSIMH.

37



coenuHennii. Homenkiarypa
HEOPraHNUYECKUX BEILECTB.
JKCIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BELIeCTB M UX NPeBPallleHMIi:
e J/lemMoHCTpauu:

— MOJIEJIM KPUCTAUTHYECKUX PEIIECTOK.

e PacuerHsie 3amauu:

— PpacueThl C UCNOJIb30BAHUEM TIOHATHUSA
«MaccoBas J0JIsl PACTBOPEHHOTO
BEILIECTBAY

1.3

XUMHUUYECKUE
peakuu

Xumnueckas peakuus. Knaccupukanus
XUMHYECKUX PEAKLIUI B HEOPTaHUIECKON
Y OPTaHUYECKON XUMHUU. 3aKOH
COXPAaHEHU MACCHI BEILIECTB; 3aKOH
COXPAaHEHMS U IIPEBPALEHUS JHEPTUU
IPU XUMUYECKUX PEAKIHUSAX.

CkopocTh peakiyu, €€ 3aBUCUMOCTh

OT pa3IUYHBIX (PaKTOPOB.

OOG6paTtuMble peakiuu. XUMUYECKOe
paBHOBecue. PAKTOPBHI, BIUSIONINE

Ha COCTOSTHUE XMMHUUYECKOTO
PaBHOBECHSI.

[Tpunnun Jle [larense.
DIIEKTPOJIUTHYECKAS JUCCOLIAALIMS.
CunbHbIe U clladble JIEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BELIECTB:
KHUCJIasi, HEUTpaabHas1, EI0YHAas.

OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOMN Peakry OT Pa3IuIHbIX
(hakTopoB.

Onpenensats XapakTep CMEUICHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozjaeicTBus (mpuniun Jle [latensbe).
CocTaBisaTh ypaBHEHHUS pEAKLIAN
Pa3UYHBIX TUIOB; MOJHBIC

Y COKpAILICHHbIC YPABHEHUS PEaKUI
MOHHOT0 OOMEHA, YYUThIBasl yCIOBHUS,
MIPU KOTOPBIX ATH PEAKITUU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/ICHUE U ONTMCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (IEMOHCTPAlMOHHbBIE

1 1a00paTOPHBIE OMBITHI, TPAKTUUECKUE
paboThI): MO OMPEACIICHUIO CPEbI
BOJHBIX PACTBOPOB BELIECTB, PEAKIUI
MOHHOT0 OOMEHa, BIIMSHUIO Pa3INYHbIX
(hakTOpOB Ha CKOPOCTh PEAKIIUM.
CrnenoBarh npaBuiIaM MOJIb30BaHUS
XUMHUYECKOUN TTOCYI0M 1 Tab0paTOpHBIM
000pyI0BaHUEM.

IIpencraBiATs pe3yabTaThl
XUMHYECKOTO IKCIIEPUMEHTa B hopMe
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Bonoponnsiii mokazatens (PH) pactBopa. | 3amuicu ypaBHEHUI COOTBETCTBYIOIIHX

Peaknium noHHoro oomMena PEaKIN U AEIaTh BRIBOJABI HA UX

B OPraHM4€CKOM U HEOPTaHUYECKOU OCHOBE.

XUMMHHU. [IpoBOANTH BEIYMCIEHUS
OKHUCIINTEIFHO-BOCCTAHOBUTEIILHBIE 110 YPaBHEHUSIM XUMHUYECKUX PEAKIUM,
peakiuu. [TonsaTue o6 AneKTposn3e B TOM YMCJIE TCPMOXUMHUYECKHE
pacIiaBoB M paCTBOPOB COJIEH. pacyeTsl

[Iprmenenune 3eKTpoImn3a.
JKCIepUMEHTATbHbIE METOABI
H3Yy4YeHMs BelleCTB U MX NpeBpalleHHii:
e JleMOHCTpaIuu:

— pa3noKeHue MepoKCuaa BOIOPOIa

B IPUCYTCTBHH KaTaJIU3aTOpA.

e JIabopaTOpHBIE OIBITHI:

— IPOBEACHUE PEAKLIUI HOHHOTO
oOMeHa;

— OMNpEIENIEHUE CPEABI PACTBOPOB
BELLECTB C IOMOLIbIO YHUBEPCAIBHOTO
UHAMKATOpA.

e [IpakTruueckue pabOTHI:

Ne 1. Biiusaue pa3znuuHbIX GakTOpoB

Ha CKOPOCTbh XUMUYECKOH pEeaKIUu.

e Pacuernble 3anaun:

— pacueThl [0 YpaBHEHUAM XUMUYECKUX
peaxkiuii, B TOM YUCJIC
TEPMOXUMUYECKHUE PACUEThI

Hroro no pazneny 13




Pa3nea 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Meransl. [TonoxxeHue MeTaJioB

B [leproanueckon cucteme XUMUYECKUX
3JIEMEHTOB.

Oco00EHHOCTH CTPOCHHUS AIIEKTPOHHBIX
000J104€K aTOMOB METAILJIOB.

OO6mme dpuznIecKre CBONCTBA
METaJIOB.

[IpuMeHeHre MeTaIoB B OBITY, TPUPOJIE
u TexHuke. CIuiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKAN PSI HAIIPSIKEHAN
MeTaioB. O0mue crnocoObl MOTyYeHUs
MeTauioB. Koppo3ust MeTamios.
Cnoco0bI 3alUTHl OT KOPPO3UH.
OO6m1as xapakTepUCTUKA METaJJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [leproauueckoil cucTemsl
XUMUYECKUX DJIEMEHTOB.

Amomunnii. AMpoTepHbIe CBOMCTBA
OKCH/JIa U TUJPOKCUJIA ATFOMUHUS.
OO6m1as xapakTepUCTUKA METaJJIOB
no6ouHbIx oarpyni (b-rpymnm)
[leproanuecko cUCTEMBI

XUMUYECKUX IJIEMEHTOB: ME/Ib,

IIUHK, XpOM, 3KEJe30.

Baxneimnue coeIMHEHUS] METAIIOB
(OKCHUIBI, TUAPOKCHUIBI, COJIN).

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUH (BBIIETSATH UX XapaKTepHBIC
MPU3HAKKN) U IPUMEHSATH 3TU TOHSITHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, JIJIsl 00bSICHEHUS OT/IEJIbHBIX
(bakTOB U SIBICHUH.

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3MECHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U KX COETMHEHUM C YIETOM
CTPOEHUS UX aTOMOB U IIOJIOXKEHUS

B llepuoanueckou cucreme
XUMHUYECKUX JIEMEHTOB

J. 1. Menaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA METAJLIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX
peaKkuui; MPUMEHEHUE METAIIIIOB

B Pa3NUYHBIX 00JIACTSIX, a TAKKE
WCIIOJIb30BaHUE UX JUJISL CO3AaHUs
COBPEMEHHBIX MaTEpPUaJIOB

Y TEXHOJIOTHH.

OnuckIBaTh COCOObI 3aIIUTHI METAIIIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIIHOCTh OKUCIUTEIBHO-
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3KCHepI/IMeHTaJH)HI)Ie METOAbI

U3Yy4YeHMs BellleCTB U MX NMpeBpalleHuii:

e J/leMoHCTpauu:

— KoJuUTeKIus «MeTasuibl U CIUIaBbD».

¢ JlaGopaTOpHBIE OIIBITHI:

— B3aUMOJIEHCTBHE THIPOKCHUIA
AJTIOMUHUS C PAaCTBOPaMU KHUCIIOT

U 1IEJI0YCH;

— KauyeCTBEHHBIE PEAKIIMU HA KATUOHBI
METaJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienue skcnepuMeHTaIbHBIX
3ama4 o teMe «MeTamiby.

e PacuerHblie 3a1auu:

— pacueTbl Macchl (00beMa, KOJTMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILECTB JIaHO B BUJE pacTBOpa
C OIPEJEIICHHON MacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOT'O OajaHca 3TUX PEAKIHI.
IIpoBOoauTH peakiumy,
IIOATBEPIKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pPacno3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE

1 1a00paTOPHBIE OMBITHI, IPAKTUUECKHE
paboThI).

[IpencraBiATs pe3ynbTaThl
XMMHUYECKOTO IKCIIEpUMEHTa B (popMe
3aMKiCH YPaBHEHHUI COOTBETCTBYIOIIUX
peaklMii U aenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBWIaM MOJIb30BAHUS
XUMHUYECKOUN OCY10i 1 1a00paTOpHbIM
000pyIOBaHUEM.

[IpoBOINTH BBIUHUCIEHUS

10 YPABHEHUSIM XUMUYECKUX PEAKLIHAM.
CaMOCTOATENBHO IJITAHUPOBATH

Y OCYILECTBIISITH CBOIO ITO3HABATENIBHYIO
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JEATEIbHOCTD; IPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
NEATEITbHOCTH

2.2

Hemeramisr

Hemeramnsl. I1ooxeHne HeMeTaIoB
B [lepruoanueckon cucteMe XuMUYECKUX
anemenToB /.M. MeHaeneeBa

1 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJI0TpOIIHUS HEMETAUIOB (Ha IpUMeEpe
KHUcopoaa, cepsl, hochopa u yriepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OKcuapl HEMETAIIIOB.
Kucnoponconep:xaiye KucioThl.
Bonoponnbie coenuHeHust

HEMETAJIOB.

JKCIepUMEHTAILHbIE METObI
U3Yy4YeHUs BellecTB

U MX MPeBPALLCHUN:

e J[emMoHCTparuu:

— 00pa3Ipl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIU Y.

e JlabopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHbBIC PEAKIIMU HA aHHOHBI
1 KaTHOH aMMOHHUSL.

PackpbIBaTh CMBICIT HU3yYaeMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATD 3TU TOHATHUS
MIPU OMUCAHUU COCTaBa U CTPOCHHUS
BEILECTB, JIJIs1 00OBbSICHEHUS OT/IEIbHBIX
(aKTOB U SBJICHH.

OOBsICHATH 0011IHE 3aKOHOMEPHOCTHU

B N3MEHECHUU CBOMCTB HEMETAIIOB

U UX COEJMHEHUM C yU€TOM CTPOCHUS
MX aTOMOB U IOJIOKEHHUS

B llepuoanueckou cucreme
XUMUYECKUX DJIEMEHTOB

J. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKUE CBOMCTBA HEMETAILJIOB, UX
BOKHEUIINX COEUHEHUH, IOATBEPKIAS
ATO OMKCAHUE MPUMEpPAMH YPAaBHEHUN
COOTBETCTBYIOIINX XUMHYECKUX
pEAKLIUH.

XapakTepu3oBaTh BIMSHUE HEMETAJIIOB
U UX COCJIMHEHUI Ha KUBBIE
OpraHU3Mbl; OTTUCHIBATh MPUMEHEHHUE

B Pa3JIMYHBIX 00JIACTAX MPAKTUYECKOU
JIeSITETIbHOCTH YEJI0BEKA.
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e [IpakTHueckue pabOTHI:
Ne 3. Pemienue skcriepuMeHTaTbHBIX

3amad o Teme «HemeTammp.

¢ PacyeTHbIe 3a/1a4u:

— PpacyeThl MacChl BEIIECTBA

i 00beMa ra3oB M0 U3BECTHOMY
KOJIMUECTBY BEILlECTBA, Macce

WA 00BbEMY OJJHOT'O U3 YUaCTBYIOIINX
B PEAKIINH BEIIECTB; PACYETHI MACCHI
(o6Bbema, KOJIMYEeCTBa BEIECTBA)
IPOAYKTOB PEAKIMH, €CIIH OJHO

U3 BEIIECTB UMEET IPUMECHU

2.3

CBs13b
HEOPraHUYECKUX
U OpPraHUYECKUX
BEIICCTB

Heoprannueckue u opraHu4ecKue
KHCII0Thl. Heopranmueckue

Y OpraHU4YeCKUEe OCHOBAHMS.
AM@oTepHbIe HEOPraHUYECKUE

Y OpraHU4ECKUE COCINHEHHS.
['eneTnueckas cBsI3b HEOPTAHUYECKHUX
Y OPraHUYECKUX BEIIECTB

ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKITY
HEOPTaHUYECKUMH BELIECTBAMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
peaKkuuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX pPEaKIUN
ITOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO OaJlaHCca ATUX PEaKITUil.
[IpoBOOUTH peakiuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4Ya€MbIX BEUIECTB,
pacrio3HaBaTh ONBITHBIM MTyTEM
AHUOHBI, TPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl MO3HAHUSI — IPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEpPUMEHTA (AEMOHCTPALlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisiTs pe3yibTaThl
XUMHYECKOTO IKCIIepUMEHTa B popme
3aMKiCcH YPaBHEHHUI COOTBETCTBYIOLIUX
peakiui u aenaTh BEIBOJbI HA UX
OCHOBE.
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CrnenoBaTh npaBuiIaM MOJIb30BAHUS
XUMHUYECKOH OCYA0M U Ta00PATOPHBIM
000pyIOBaHUEM.

[TpoBOANTH BBIUUCIIEHUS

10 YPABHEHUSIM XUMHUYECKUX PEAKLIUH.
CaMOCTOSITENBHO IIaHUPOBATh

Y OCYLIECTBIISATH CBOIO I03HABATEIBHYIO
JESITEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBON y4eOHOI
JeSITETbHOCTH

Hroro no pasaery 17
Pasznena 3. XuMus 1 )KH3Hb
3.1. | Xumus 1 )Ku3Hb 3 Ponps xuMuu B 00ecrieyeHIN PackppIBaTh pob XUMUH B PEIICHUN

AKOJIOTUYECKOU, SHEPTeTUYECKOU

U MUIIEBOM O€30MTaCHOCTH, Pa3BUTHHI
MeauiuHbl. [ToHsATHE 0 HAYYHBIX
METOJIaX ITO3HAHMS BEIICCTB

Y XUMHYECKUX PEAKIUH.
[IpencraBienus: 06 0OIIUX HAYYHBIX
MPUHIIUANAX TPOMBIIUICHHOTO MOJy4YeHUSs
BOXHEUIIINX BEUIECTB (Ha MMpUMEpax
IIPOM3BOJCTBA aMMHaKa, CEpHOU
KHCJIOTBI, METAHOJIA).

UenoBek B MUpE BEIIESCTB, MATEPHUAJIOB
U XUMUYECKUX PEaKIUN; XUMHUS

Y 3JI0POBbE UEJIOBEKA; MpaBUja

W CII0JIb30BaHUs JIEKAPCTBEHHBIX

HYHEPTreTUYECKUX, CHIPHEBBIX
Y DKOJIOTUUECKUX TIPoOIeM
YEJIOBEUECTBA, OMTUCHIBATH OCHOBHBIC
HaIpaBJICHUS Pa3BUTUS XUMUYECKOM
HAyK{ U TEXHOJIOTHH.

[IpumensTh npaBusa 6€30MacHOTO
oOpallleHHsI ¢ BEIIECTBAMH,
HCITOJIb3YEMBIMH B TIOBCETHEBHOM
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepekeHus 3J0POBbS U OKpYKaroLen
MIPUPOTHON Cpebl; MOHUMATh BPE]
(omacHOCTh) BO3JICHCTBUS HA KUBBHIS
OpraHU3MBbI OTPE/ICIICHHBIX BEIICCTB
cmbica nokazarens [I[K, moscHsaTh
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IpernaparoB; npaBuiia 0€301acHOTO
MCIOJIb30BaHUs MTPEMapaToB OBITOBOM
XUMHH B IOBCEAHEBHOMN KU3HHU.
briToBast xumMuyeckasi r(paMOTHOCTD

Ha IpUMepax CrocoObl yMEHbBIIICHUS
U TIPEJOTBPAIECHUS UX BPETHOTO
BO3/ICHCTBHSL.

AHanM3UpoOBaTh U KPUTUUYECKU
OLIEHMBATh UH(POPMAITUIO, CBA3AHHYIO
C XUMHUYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIEH
CpEIBl.

Hcnonb30BaTh MOTYyYEHHbIE 3HAHUS

U TIpesicTaBiieHus o chepax
JeATEIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMU TEXHOJOTHSIMU, KaK
OCHOBY JIJI1 OPUEHTAIIH B BEIOOpPE
cBoel Oyayuiel npodhecCHOHAIbHOU
JESATEIIBHOCTH.

[IpuHuMaTh yuactue B 00CYKIECHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO podieMe
Y IIpe1JiaraTb BO3MOXKHbBIE ITyTH €€
peleHns

Wroro 1o pazaeny 3
OBIIEE KOJIMYECTBO 33
YACOB I1O ITPOT'PAMME
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denepanbhas padouas nporpamma | Xumusi. 10-11 kmaccel (6a30BbIii YPOBEHB)

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
2025/2026 yu. I'ox

ba3zoewtii yposenv — 1 u 6 nedenro, éceco 34 u.

n/n

Tema ypoxka

JlabopaTopHble
"
NpaKkTHYeCKue
padoThI

KoHTpoJbHbIe
"
NPOBEPOYHbIE
padoThI

Pasnen 1. TeopeTnueckue 0CHOBBI
opranuyeckoii xummu (3 4)

Tema 1. IlpenmeT opraHnyecKoiil XUMHH.

Teopusi XMMHYECKOT0 CTPOEHUS
OpraHuveckux coenqnnenu (3 u)

Bxonnou kontpons. [Ipeamer
OpraHUYeCKON XMMUH, €€
BO3HHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE

Teopus cTpoeHHS] OPraHUIECKUX
coenunennii A. M. byrnepoga, eé
OCHOBHBIE ITOJI0KEHUSI

[IpencraBienue o K1accuPpUKAITUN
OpraHUYECKUX BEIIECTB.
Homenknarypa (cucrematuueckas) u
TPUBHAJIbHBIC HA3BAHUSI OPTraHUYECKUX
BEIICCTB

https://school.nso.ru/journal-
resources-action

Pa3nen 2. Yraesogopoas (13 1)

Tema 2. IIpenesbHbIe YIiIeBOAOPOAbI —
aJIKaHbI, HUKJI0AJIKAHBI
(2 4)

AJIKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTUYECKUH PAI

Meran u 3TaH — npocTenire
MPEJICTAaBUTENM AJTKAHOB

https://school.nso.ru/journal-
resources-action

Tema 3. HenpeeabHble yri1eBOA0POIbI:
aJIKeHbl, ATKATUEHbI, ATKUHBI (6 1)

AJKEHBI: COCTaB U CTPOEHUE,
HOJIyYEHHE

XHUMHUECKHE CBOMCTBA aJIKCHOB,
Ka4€CTBEHHBIE PEAKIINHI

OTUJIEH U NPOIWIEH - IPOCTENIINE
MIPEJICTaBUTENH aJIKEHOB

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [omyuenune
CUHTETUYECKOT0 KayuyyKa U Pe3UHBI

10

AJIKMHEIL: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUM PS/I.
AneTnnieH — npocTenmmn
MPEACTaBUTENb AJIKUHOB

11

Boruucnenus no ypaBHEHUIO
XUMHYECKON peakiuu

https://school.nso.ru/journal-
resources-action

Tema 4. ApomaTuyecKkue yriieBoa0po/bl
2w
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denepanbhas padouas nporpamma | Xumusi. 10-11 kmaccel (6a30BbIii YPOBEHB)

n/n

Tema ypoxa

JlaGopaTtopHbie
U
NpaKTHYeCcKue
padoThI

KonTpoabHbie
"
NPOBEpPOYHbIE
padoThI

12

ApeHbl: 6€H3011 ¥ TOJLYOII.
TOKCHYHOCTH apEHOB

13

I'enernueckas cBA3b Yrii€BoaopoaosB,
IMpUHAJIC)KAIIUX K PA3JIMIHBIM
KJ1acCaM

https://school.nso.ru/journal-
resources-action

Tema S. IIpupoaHble HCTOYHUKHU
U nepepadoTKa yrieBoJ0poi0B
(CA))

14

IIpuponHbIe HCTOYHUKHU
YIJIEBOJOPOIOB: IPUPOAHBIN ra3 U
HOINyTHBIE HEPTSHbIE ra3bl, HeYTH U
IIPOJYKTHI €€ epepaboTKu

15

[IpupoiHbIE HICTOUYHUKHT
YIJIEBOAOPOJOB: IPUPOIAHBIN a3 U
MOMyTHBIE HEDTAHBIE Ta3bl, HEPTH U
IIPOJYKTHI €€ epepaboTKu

16

KonTpoJaLHasi padoTa o pasaeay
«¥YTJIeBO10POIbD)

https://school.nso.ru/journal-
resources-action

Paznen 3. Kuciaopoaconep:xaniue
oprannveckue coequnenus (13 1)

Tema 6. Conuptel. Denou (3 4)

17

HPGHGHBHBIG OAHOATOMHBIC CIIMPTHI:
MCTAHOJI U OTAaHOJI. BOI[OpOI[HaH CBA3b

18

MHOroaromMHsble CIMPTHI:
STUJICHTIIMKOIIb U TIIULEPUH

19

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBRA,
IIPUMEHEHHE

https://school.nso.ru/journal-
resources-action

Tema 7. Anbaeruanpl. KapooHoBbie
KkucJa0Thl. CnoxkHbie 3¢upbl. ZKupsbl (8

1)

20

Anpaerust: GopManbAaeTU U
arertaiapaerng. Auerton

21

OZnHOOCHOBHBIE NIPEEIBHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U
YKCyCHast

22

Ilpakmuueckan paboma Ne 1.
«Ceolicmea pacmeopa yKCyCHOU
Kuciomol»

23

KourpoJanHast padoTa mo reMam:
«Cnuptel M1 PeHoJbI. AJTbLACTHIbI,
KETOHBLI M KAPOOHOBHIE KNCJIOTHL.))

24

CTeapI/IHOBEUI 1 OJICMHOBAas KHCJIOTHI,
KaK MpEaACTaBUTEIN BbICIIINX
Kap6OHOBBIX KHCJIOT

25

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ASUCTBHUE

26

Cnoxxable 3(UpPHI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. I 'maponu3

https://school.nso.ru/journal-
resources-action
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denepanbhas padouas nporpamma | Xumusi. 10-11 kmaccel (6a30BbIii YPOBEHB)

Ne Tema ypoxa
n/n

JlaGopaTtopHbie
U
NpaKTHYeCcKue
padoThI

KonTpoabHbie
"
NPOBEpPOYHbIE
padoThI

CJIOKHBIX 3(pHUpoB

27 | XKupsl: TUAPOIH3, IPUMECHEHHE,
OuoJIOrn4ecKas poJib XKUPOB

Tema 8. YrieBoanl
(29)

28 | YrieBoabl: COCTaB, KiIacCH(UKAIHSL.
BakHeiiiie npeacTaBuTeN : TIH0KO3a,
¢bpykTO3a, caxaposa

https://school.nso.ru/journal-
resources-action

29 | Kpaxmai ¥ [eJuTi0103a Kak IpUPOIHbIC
TTOJIMEPHI

Paznen 4. A3oTcoaep:kammue
oprannveckue coequnenus (4 1)

Tema 9. AMUHBI. AMHHOKHCJIOTBI.
Benxku (3 )

30 | AMHHBI; METWIAMHUH U AHUJIUH

https://school.nso.ru/journal-

31 | AMHUHOKHUCIIOTHI KaKk aM(pOTepHBIC
OpraHUYECKUE COCTUHEHUS, UX
Omosorudeckoe 3HadeHue. [lenTumb

resources-action

32 | KouTpoabHasi padoTa 110 pa3aeay
«Kupsl. YriaeBoabl.
A3oTcoepiKanme OprannyecKne
COeIMHEH U

Paszpnen S. BeicokoMoJieKkyIsipHbIe
coequHenus (2 4)

Tema 10. BoicokomosieKyJ/IsIpHbIE
coeIMHEeHUsl

(2w)

33 | benku kak npupoIHbIE
BBICOKOMOJICKYJISIPHBIC COCIMHCHUS

34 | BBICOKOMOJIEKYIISIPHBIE COSTMHEHHS.
OCHOBHBIE METO/BI CUHTE3A.
IImacTmaccel, KaydykH, BOJJOKHA

https://school.nso.ru/journal-
resources-action

OBIIEE KOJIMYECTBO YACOB I1O0 1
I[TPOI'PAMME-34

2026/2027 yu. I'on

ba3zoewtii yposens — 1 u 6 nedenro, eéceco 34 u.

Ne Tema ypoka
n/n

JlabopaTopHble
"
NpaKTHYeCKHue
padoTbl

KonTpoabHbie | J1eKTPpOH
u HbIC
npoBepoyHbie | nupposkIe
padoTbl o0pa3oBart
eJIbHbIEC

pecypchl

Pa3znen 1. Teoperuueckue 0CHOBBI OPraHMYeCKOM
xumun (3 4)

Tema 1. Ilpeqmet opranuyeckoii xumnu. Teopus
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denepanbhas padouas nporpamma | Xumusi. 10-11 kmaccel (6a30BbIii YPOBEHB)

(hOpMYITbI OPraHUYECKOTO BEIIECTBA MO0 MACCOBBIM

Ne Tema ypoka JladoparopHsbie | KOHTpoOJIbHBIC | DJIEKTPOH
n/m u u HbIE
NPAaKTH4YeCKHe | NMPOBEepPOYHbIe | HH(PPOBLIE
padoTshI padoThI o0pa3oBart
eJIbHbIE
pecypcsbl
XHMHMYECKOIr0 CTPOeHUsI OPraHnYecKHX coennHennii (3
1)
1 CraproBas quarioctuka. [Ipenmer oprannueckoi https://schoo
XAMUH, €€ BOSHUKHOBEHHE, PA3BUTHUE U 3HAYCHUE l.nso.ru/jour
2 | Teopust CTPOEHHUS OPraHUYECKHX COEAUHEHHH A. M. nal-
bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS resources-
3 [IpencraBnenue o kinaccupuKay OpraHUuIeCKIX action
BeulectB. HomeHnkmnarypa (cucremaruyeckas) u
TPUBHAJIbHBIC HA3BaHUSl OPraHUYECKUX BEUIECTB
Pa3nen 2. Yraesogopoas (13 1)
Tema 2. IlpegenbHble YIiIeBOAOPOALI — AJTKAHBI
24)
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJOTUYECKUH P https://schoo
5 MeTaH 1 3TaH — MPOCTEHIIIKE IPEICTABUTEIH I.nso.ru/jour
aJIKaHOB nal-
resources-
action
Tema 3. HenpeaeibHble YI1€eBOAOPOAbI: AJIKEHbI,
aJIKaJMeHbl, AJTKUHBI (6 1)
6 AJIKEHBI: COCTaB U CTPOCHHE, ITOITYICHUE https://schoo
7 XuMHYecKre CBOMCTBA AIKCHOB, KAUSCTBEHHBIC l.nso.ru/jour
peakuuu nal-
8 OTUJEH U NIPONWIEH - IPOCTENUINE NPEACTABUTEIN ;ii?ourrces_
QJIKEHOB
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3.
[loslyueHne CUHTETUYECKOr0 KayyyKa U Pe3UHBI
10 | AnkuHBL: cOCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTMUYECKUH Psil. ALETHIIEH — IPOCTEUIINI
IIPEJICTaBUTENb AJIKHHOB
11 | Beluncnenus o ypaBHEHUIO XUMHUYECKON peaKInu
Tema 4. ApomaTuyecKkue yriaeBoaopoasl (2 4)
12 | Apensr: 6eH301 1 TOIy0s1. TOKCHYHOCTBH apeHOB https://schoo
13 | I'eneTrueckast CBS3b YIICBOAOPOIOB, IIPHUHAIICIKAIIUX I.nso.ru/jour
K pa3JIMYHBIM KJIaccam nal-
resources-
action
Tema 5. Ilpupoanbie HCTOYHMKH U NepepadoTKa
YIJ1€BOI0PO/IOB
B
14 | TIpupoaHble HUCTOYHHUKH YTIEBOAOPOAOB: IPUPOIHBIHI https://schoo
ra3 ¥ onyTHble HeTAHbIE ra3bl, HeQTh U TPOAYKTHI I.nso.ru/jour
e€ mepepaboTKH nal-
15 | [IpupoaHbIe HCTOYHHUKH YTIIE€BOAOPOIOB: TIPUPOIHBIH resources-
ra3 ¥ onyTHble He(TAHbIE Ta3bl, HeQTh U TPOAYKTHI action
e€ mepepaboTKu
16 | PacueTHble 3a1a4u: ONPEACICHUE MOJICKYIISIPHOM
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denepanbhas padouas nporpamma | Xumusi. 10-11 kmaccel (6a30BbIii YPOBEHB)

Ne Tema ypoka Jladoparopubie | KoHTpobHBIE | JJIeKTPOH
n/n u n HbIE
NpaKTHYeCKUe | NMpoBepoYHble | HUGpPOBLIE
padoTbI padoThbI o0pa3oBart
eJibHbIEe
pecypcsbl
JIOJISIM aTOMOB XHMUYECKUX JIEMEHTOB
Pa3nen 3. Kuciiopoacoaep:kaiue opranndeckue
coequnenus (13 4)
Tema 6. Couptel. ®enoua (3 u)

17 | IlpenenbHbie OTHOATOMHBIC CITUPTHI: METAHOJ H https://schoo
sranon. BogopoaHas cBasb .nso.ru/jour

18 | MHoroaToMHbI€ CIUPTHI: STHUICHTIMKOIb U TIUIICPHH nal-

19 | denon: cTpoeHne MONEKyIbI, GU3NYECKHE U ;eci?ourrces-
XMMHUYECKHE CBOICTBA, MPUMEHEHHE
Tema 7. Anpaeruapl. KapoonoBbie kucjaoTol. Cil0KHbIE
3¢upsl. Kupsl (7 4)

20 | Anpaeruanl: popMalIbICTHI U alleTaabACTH . ALIETOH https://schoo

21 | OgHOOCHOBHEIE MpeIeIbHBIE KapOOHOBBIE KUCIOTHI: I.nso.ru/jour
MypaBbHHAs U yKCYCHAst nal-

22 | Hpakmuueckasn paboma Ne 1. «Ceoiicmea pacmeopa 1 ;?:St?ourrces-
YKCYCHOU KUCTIOMbL)

23 | CTeapuHOBas ¥ OJICMHOBAsI KHCIIOTHI, KaK
MIPEJICTAaBUTENN BBICIIUX KaPOOHOBBIX KHCIIOT

24 | MbLia KaK COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX
MOIOIIEE ACUCTBUE

25 | CrnoxxHbIe 3(HUPHI KaK IPOU3BOTHBIE KAPOOHOBBIX
KHUCIOT. ['Maponu3 clioxKHbIX 3(UPOB

26 | XKupsbl: ruApOIH3, MPUMEHEHHE, ONOJIOTHYECKAs POJTh
KUPOB
Tema 8. YrieBoabl
(CR))

27 | YrneBogsl: cocTaB, kiaccudukanus. Baxxueimme
MIPeJICTAaBUTENHN: TIII0K03a, PpyKTO3a, caxapos3a

28 | Kpaxmau u 1eunoso3a Kak MpHpOTHBIE TTOJIMMEPHI

29 | PacueTHbIe 3a/1a4H: ONPEACICHUE MOJICKYIISIPHOU
(opMyJIbl OPraHUYeCKOro BEIECTBA 10 Macce
(06beMy) MPOYKTOB CrOpaHMs;

Pasnes 4. A3oTconep:kaniue oprannueckue coeTuHeHus!
(24)
Tema 9. AMUHBI. AMHHOKHCJIOTHI. Beaku (2 4)

30 | AMHMHBI: METHJIAMUH U aHUJIUH https://schoo

31 | AMHUHOKHCIIOTHI KaKk aM(OTEpHBIC OPTaHUIECKHE I.nso.ru/jour
COETMHEHMS, UX OMOJIOTHMYeCcKoe 3HaUeHue. benku. nal-

resources-
action
Pazgen S. BoicokomoliekyasipHbie coefuHeHus (3 1)
Tema 10. BoicokoMonekynsipHbie coequHenus (3 4)

32 | OCHOBHBIE IOHATHS XUMHUH https://schoo
BBICOKOMOJICKYJISIPHBIX COeHeHuit. [IitacTmacchl, I.nso.ru/jour
KaydyKH, BOJOKHA nal-

33 | O0oOmIEeHHe U cucTeMaTH3alus 3HaHuii/ Beepoccuiickas resources-
npoBepovHas paboTa action

34 | IIpoMekyTO4YHAsI aTTECTAIMS O XUMHUH 32 Kypc 10
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denepanbhas padouas nporpamma | Xumusi. 10-11 kmaccel (6a30BbIii YPOBEHB)

n/n

Tema ypoxka

JlaGopaTtopHbie
U
NpaKTHYeCKHUe
padoTshI

KonTpoabHbie
"
NPOBEpPOYHbIE
padoThI

DJIeKTPOH
HbIE
uudgposbie
o0pa3oBart

eJIbHbIE
pecypchbl

kJjacc./ Beepocceuiickas mpoBepouHasi paboTa

OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME-34

11 KITACC

2026/2027 yu. I'ox

ba3zoevtii yposenv — 1 u ¢ nedenro, eécezo 34 u.

n/n
0a3a

Tema ypoka

JlabopaTopHble
U
NpaKTHYeCKHe
padoThI

KoHnTtpoJbHbie
"
NPOBEPOYHbIEC
padoThI

Pa3nes 1. TeopeTnyeckue 0CHOBbI XUMHUH
(13 y)

Tema 1. CTpoeHne aToMOB.
Ilepuoauveckuii 3aK0H U
Ilepuoguyeckasi cucTeMa XUMHYECKHX
sjiemeHToB /I. 1. Menaeaeena (3 1)

BxoaHoi1 KoHTpoab. CTpoeHMe aToMa.
OCHOBHble 3aKOHbI XMMUMW.

[Tepronnueckuii 3aKOH 1
[Iepuoanueckas cucteMa XUMHUYECKUX
anemenToB JI. . Menjeneena.

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX
VMMM IPOCTHIX U CIOKHBIX BEILIECTB I10
rpynmnam u nepuojam. 3HaueHue
nepuoauyeckoro 3akona /1. 1.
Menieneesa.

https://school.nso.ru/journal-
resources-action

Tema 2. CTpoeHMe BeliecTBa.
Muoroo6pasue BemecTs (4 1)

BajieHTHOCTE M BaJIEHTHEIE
BO3MOKHOCTH aTOMOB.
DJIEKTPOOTPUIIATEITLHOCTD

Crpoenue BemiecTBa. XuMHUuecKast
CBSI3b, €€ BUJIbI; MEXaHU3MBI
00pa30oBaHMs KOBAJIGHTHOM CBSI3U.
Bonopoanas cBs3b

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
VlcTuHHBIE PacTOBPHI

Knaccudukamnus 1 HoMeHKIaTypa
HEOPraHWYECKUX BELIECTB.

https://school.nso.ru/journal-
resources-action

Tema 3. Xumnueckue peaxuun (6 1)

Knaccudukanus XuMHYeCKUX peaKIIHii
B HEOPraHUYECKON U OpraHuYeCKON
XUMHH.

https://school.nso.ru/journal-
resources-action
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n/n
0a3a

Tema ypoxa

JlabGoparopHbie
"
NpaKTHYeCKue
padoThI

KonTposbHbie
U
NpOBepPOYHbIE
padoThI

CxopocTts peakuuu. OOpaTuMbIe
peakiuu. XuMHUYECKOE pABHOBECHE.
Karanus

10

IlousTue o AUCIICPCHBIX CUCTCMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPBI.
MaccoBasi J10J1s BEIIECTBA B paCTBOPE

11

DNeKTPOoIINTUYECKAs TUCCOLUALIHSL.
[ToHsiTHE O BOZOPOIHOM ITOKa3aTesne
(pH) pacTtBopa. Peakiiuu nonHoro
obmeHa. ['maponnu3 opraHMuecKux u
HCOPTaHNYCCKUX BCIICCTB

12

OKHCTUTENbHO-BOCCTAHOBUTEILHBIC
peakuuu. [lonarue o6 anexTponausze
pacIiiaBoB M paCTBOPOB COJICH

13

KonTposbHnas padora Nel no
pazaeny: ""Teoperudeckue 0CHOBBI
xumMum''

Pasnen 2. Heopranuueckas xumus (16 )

Tema 4. Mertajibl (6 u)

14

MerTansl, uX MOJIOKEHHE B
[lepronnueckoit cucreMe XUMUYECKUX
sneMeHToB . 1. Menaeneera u
0COOEHHOCTH CTpOeHHUs aToMoB. O01IHe
dbuznyeckue cBOCTBa METAJIIOB

15

XUMHYECKHE CBOMCTBA BaXKHEUIIINX
METAIIJIOB (HATPUM, KaJuii, KalbIuH,
MarHui, aIIOMUHUN) U UX COSAMHEHUN

16

XUMHUYECKHE CBOMCTBA MEIH, IIMHKA,
XpOoMa, Keje3a U UX COCAMHEHUN

17

CIutaBbl METAIIOB.
DNEKTPOXUMHUYECKUN P HAIPSHKEHUM
MCETAJIJIOB. OKCI/I}II)I nu FI/II[pOKCI/II[I)I
METAaJIJIOB.

18

Ilpakmuueckasa paooma Ne 1.
"PelieHre sKCIepUMEHTANIbHBIX 3a71a4
1o TeMe «MeTaJutb»

19

KonTpoJsbnasi padéora Ne2 no reme
«MeTaJib»

https://school.nso.ru/journal-
resources-action

Tema 5. Hemertasasbl (9 4)

20

HeMeTaJ'IJ'II)I, X ITOJIOKCHUC B
[Iepuoanueckoii cucreMe XUMHUECKUX
anemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

duszndeckne CBOMCTBA HEMETAIIJIOB.
AJ'IJ'IOTpOHI/ISI HEMCTAJJIOB

22

XHUMHYECKHE CBOMCTBA TAJIOTCHOB,
dbocdopa 1 UX COeTMHEHUM

23

XUMHUYECKUE CBOWCTBA YIJIEPOJa,

https://school.nso.ru/journal-
resources-action
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Ne Tema ypoxa
n/n
0aza

JlabGoparopHbie
"
NpaKTHYeCKue
padoThI

KonTposbHbie
U
NpOBepPOYHbIE
padoThI

KpPEMHHA U UX COGI[I/IHCHI/Iﬁ

24 | XuMHYecKHe CBOWCTBA a30Ta, CEPhl U
UX COEOUHEHUN

25 | IlpumeHeHne BaKHEHUIITUX HEMETAIIIOB
Y UX COCIUHECHHIA.

26 | Ilpakmuueckas paooma No 2.
«PerieHne 3KCIIEPUMEHTAIBHBIX 33184
o TeMe "HemeTamibl'»

27 | BeruncneHus 1o ypaBHEHHSIM
XUMHMYECKHUX PEaKLMN U
TEPMOXHMHUYECKUE PACYETEI

28 | KonrpoabHas padora Ne3 nmo Teme
«HeMmeTa/iib1»

Tema 7. CBA3b HEOPraHNYECKUX U
OpPraHMYecKHX BenecTs (2 4)

29 | Heopranuueckue u OpraHu4ecKue
KUCIIOTBI, OCHOBAHUS

30 | I'enernyeckast CBsI3b HEOPTAHUUECKUX U
OPraHUYEeCKUX BEIIECTB

https://school.nso.ru/journal-
resources-action

Paznen 3. Xumusi v sku3ub (4 9)

Tema 7. Xumus u Ku3Hb (4 1)

31 | Heopranuueckue u opraHu4eckue
kucnotel. Heopranmueckue u
OpraHu4ecKrue OCHOBaHUs AM(OTEpHbIE
HEOpPraHUYECKUE U OPraHu4YeCKHe
COEIMHEHMS.

32 | IlpeacraBienust 00 00X HAYIHBIX
NPUHINTAX TPOMBIIIIIEHHOTO
TOJTYYCHHS] BKHCHIITMX BEIICCTB.

33 Ponp xuMmuu B o0ecIieueHuN
9KOJIOTHYECKOH, SJHePTeTUICCKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
M€ TUINHEL.

34 | IpomexyToyHasi aTTeCTALHUS.
UYenosek B MUpE BEUIECTB U
MaTepHagoB. XUMHUS U 370POBbE
9eJI0BeKa

https://school.nso.ru/journal-
resources-action

OBLIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME-34
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HEPEYEHb (KOAUPUKATOP) PACHPEJAEJEHHBIX II0 KJ/IACCAM
MPOBEPSIEMbBIX TPEBOBAHUN K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOW IMPOIPAMMBI CPEJHEIO OBIIEIO
OBPA30BAHUSA U DJIEMEHTOB COIEPKAHUA 11O XUMHNHU

B ¢denepanbHbIX W perHOHANBHBIX MPOIEAYpPaX OIEHKH KadecTBa OO0pa3oBaHUS
UCIIOJIb3yeTCsl mepeyeHb (KoAU(pHUKATOp) paclpeAesieHHbIX MO KllaccaM IMPOBEPSIEMBIX

TpeOOBaHU K

pe3ynbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTENbHON MPOrpaMMBI

CpCOHCTO O6HI€FO O6paBOBaHI/I}I " 3JICMCHTOB COACPKAHUA 110 XUMHHU.

10 KUIIACC
IIpoBepsiemble TPeOOBaAHUA K Pe3y1bTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpamMMmbl
Kon IIpoBepsiemMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBbI CPEIHETO 00IIIEro 00pa3oBaHus
pe3yJbrara
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMUN
1.1 CdopMupoBaHHOCTh MPEACTABICHUI O XMMHYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, POJIM XUMUU B TO3HAHUU
SBJICHUN TpPUPOAbl, B (OPMUPOBAHWU MBILUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (DYHKIIMOHAIIBHOW TPaMOTHOCTH, HEOOXOIUMOMN
JUTSL pELICHUs MPAKTUYECKUX 3a7a4 M SKOJIOTMYECKHM 00OCHOBAHHOTO
OTHOULIEHUS K CBOEMY 370POBBIO M IIPUPOJIHON Cpelie
1.2 Brnaaenue cucTeMOM XHWMHWYECKUX 3HAHUW, KOTOpas BKIIIOYACT:

OCHOBOITOJIAraroIINe MOHATHUSA (Monexyna, BAJICHTHOCTb,
ANEKTPOOTPUIIATENIBHOCTh, CTETIEHb OKHMCIICHUS, XMMHUYECKas CBS3b,
MOJIb, MOJISIDHAsi Macca, MOJIIPHBIM OOBEM, YTIEPOJHBIA CKEJeT,
dbyHKIMOHATBHAS ~ TPYIMIaA,  pajWKald,  H30MEpHs,  H30MEPHI,
TOMOJIOTUYECKUNA  pAll, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJ-
U a30TCOJEpPIKAIME COCTUHEHNS, OMOJIOTUYECKN aKTUBHbIEC BEIIECTBA
(YTJIeBOIbI, KUPHI, OCTIKKU), MOHOMEp, TTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUA); TEOPUHM W 3aKOHBI (Teopus
XUMHUUYECKOTO CTPOCHMSI opraHuuyeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SA3BIK XUMHUH, (AKTOJIOTHUYECKUE
CBEJCHUSI O CBOICTBax, COCTaBe, IMOJIYYEHUH U 0Oe30IMacCHOM
UCIIOJIb30BAaHUU BAXKHEUIIMX HEOPraHUYECKHUX M OpPTraHUYEeCKUX
BEIIECTB B OBITY M MPAKTUYECKOM JEATEIbHOCTH YEIOBEKA
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1.3

ChopMHpOBaHHOCTE YMEHHUI BBIABIATH XapaKTEpPHbIE IMPU3HAKU
NOHATUM,  YCTAaHABIMBATbH WX  B3aUMOCBA3b,  MCIOJB30BAThH
COOTBETCTBYIOIIME IIOHATUSA NIPU OIMCAHUM COCTABA, CTPOCHHUS
Y IIPEBPALLCHUNA OPTAaHUYECKUX COCIUHEHUN

1.4

CdopMupoBaHHOCTh YMEHHM MCIOJIB30BaTh XUMHUUECKYIO0 CUMBOIUKY
JUISlL COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOMH,
COKpalieHHOM) ¢GOopMyl OpPraHMYECKUX BEIIECTB M YpaBHEHUIA
XUMUYECKUX  PpEaKlMil,  H3roTaBIMBaTh  MOJEIW  MOJIEKYJ
OPraHMYECKUX BEIIECTB JUISI WJUIIOCTpPAlMM HMX XHMHYECKOIro
Y IIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMupoBaHHOCTh YMEHUN  YCTAaHABIMBATh MPUHAJJICKHOCTD
W3YYCHHBIX OPTaHUYECKHUX BEIIECTB IO WX COCTaBYy W CTPOCHHUIO
K OIpeIeIeHHOMY Kiaccy (TpyImme) COoeIuHEHUM (yrieBo0pO/IbI,
KHUCTIOPOJT M a30TCOJEpIKAIINE COCAUHEHUS, BHICOKOMOJICKYIISIPHBIC
COCMMHCHUS), JaBaTh WM  Ha3BaHUS TI0 CHCTEMATHYECKOU
Homenknarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCHUA OIIPCACIIATh BHUABI XUMHYECKOM CBS3HU
B OPraHHUYCCKHUX COCAMHCHHUAX (OIII/IHapHBIG u KpaTHble)

1.6

ChopMupoBaHHOCTh YMEHHSI MPUMEHSTH: TOJIOKEHUS TEOpUHU
CTpOE€HHUsl opraHnyeckux Bemects A.M. byTtiepoBa st 00bsICHEHUS
3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH
COXPaHEHMs MacChl BEILECTB

YrneBoaoposl. Kucnopoaconepxamue " a30TCOJIEepKaAIIIE
OpraHuyYecKue coequHeHus. BEBICOKOMONIEKYISIpHBbIE COCTUHEHUS

2.1

CpopMUpOBaHHOCT, YMEHUM TPUBOAUTHL TPUBHAIBHBIC HA3BaHUS
OTJICIIbHBIX OPraHWYECKHX BEIIESCTB (ITHJICH, MPONUJICH, alleTHIICH,
STUJICHTJIMKOIb, TIHIEPUH, (GeHon, (opMaabIerui, aleTallbIeTu/I,
MypaBbHHasi KHCIIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAasi KHCJIOTA,
CTeapuHOBAasl KHCJIOTa, TJIFOKO3a, (PyKTO3a, KpaxMmaj, IeJUTI0I03a,
TJTUIIYH)

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTEpHU30BaTh COCTaB, CTPOCHHE,
bU3MYeCKUe W XUMHUYCCKHE CBOWMCTBA THIMYHBIX IPEIACTABHUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIISCTB (METaH, ATaH, ATHJICH,
MpomuiieH, aneTuieH, OyraaueH-1,3, metwnOyraauen-1,3, OeHzod,
METAHOJI, dTAHOJI, STHJICHTJIUKOJIb, TIIUIEPUH, (DEHOJI, alleTalbIeTHI,
MypaBbUHAS U YKCYCHAasi KHCJIOTHI, TJIOKO3a, Kpaxmal, IeJUI0I03a,
AMUHOYKCYCHAsl KUCJIOTA)
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2.3

CdopMupoBaHHOCTh YMEHUSI WJLTIOCTPUPOBATH T€HETHUECKYIO CBS3b
MEXKJy TUIHAYHBIMA  TPEICTABUTEISAMA  PA3JIUYHBIX  KJIACCOB
OpTraHUYECKUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOIIHNX
XUMUYECKUX PEAKITUH C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

ChopMHpOBaHHOCTE ~ YMEHHMS  XapaKTepU30BaTh  HUCTOYHUKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOIHBINA Ta3, Yrojhb), CIIOCOOBI
UX TepepadOTKM M  NPAKTUYECKOE MPUMEHEHUE IPOAYKTOB
nepepaboTKu

XUMUS U KU3HB. PacyeTsl

3.1

CdopmupoBaHHOCTH YMEHUH BIaJAETh CUCTEMOM 3HaHUI 00 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUS, UCTI0JIb3YEMbIX B XUMHUH IIPU U3YUEHUU
BEIIECTB M XUMHUYECKUX SBJICHUM (HaAOIIO/IEeHHE, W3MEpEHHUE,
DKCIIEPUMEHT,  MOJCIUPOBAHUE),  HMCIOJb30BaTh  CUCTEMHBIC
XUMUYECKUE 3HAHUS JUIsl TPUHATUS PEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM

3.2

CdopMupoBaHHOCT, YMEHUN COOJIIOAATh MpaBuia MOJb30BAHUS
XUMHUYECKON MOoCyJ0l U J1abopaTOpHBIM OOOpPYIAOBAaHUEM, a TaKKe
npaBuiia OOpanieHus ¢ BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMU
0 BBITMOJIHEHUIO Ja0OPATOPHBIX XUMUYECKUX OTIBITOB

3.3

CdopmupoBaHHOCTh YMEHUH INIAHUPOBATH U BHITIOIHATD XUMUYECKUHT
AKCIIEPUMEHT (npeBparieHus OPTaHUYECKUX BEILIECTB
IIPU HAarpeBaHHWM, IMOJYYEHUE OTHIIEHA M HU3YYEHHUE €r0 CBOWCTB,
KaueCTBEHHbIE PEAKIIMY OPraHUYECKUX BEILIECTB, ICHATYpALIHs OEIKOB
NPy HAarpeBaHWH, IIBETHBIE pEaKIUU OCJIKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKHU 0€30MacHOCTU MpU OOPAIICHUH C BEIIECTBAMU
U J1abopaTopHbIM 00OPYIOBAaHUEM; TMPEACTABIATh PE3YyJIbTATHI
XUMUYECKOTO  JKCIepUMeHTa B (¢GoOpMe 3alucud  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii u (HOpMYIUPOBATh BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB

3.4

CdhopmupoBaHHOCTH YMEHUI IPOBOJUTH BBIYHCIICHUS
N0 XUMHUYECKUM ypaBHEHMsIM (Maccbl, o0ObeMa, KOJIMYECTBa
MCXOJITHOTO BEIlleCTBa WJIM MPOAYKTa Peakluy MO U3BECTHBIM Macce,
00BbeMy, KOJIMYECTBY OJIHOTO M3 MCXOAHBIX BEUIECTB MM MPOAYKTOB
peakuun)

3.5

ChopMupoBaHHOCTP ~ YMEHHUH  KpPUTHMYECKHM  aHaJM3UpPOBATH
XUMHUYECKYI0 HMH(OPMALNIO, MOIYyYaeMyl0 M3 pPa3HbIX HCTOYHHKOB
(cpeactBa maccoBoii nH(poOpManuu, cetb IHTepHET u Apyrue)
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3.6

ChopmMupoBaHHOCTh YMEHHI COOJIOIATh MpaBUiia SKOJOTUYECKU
IIEJIECO00PAa3HOTO TOBEJACHUS B OBITY W TPYIOBOW IEATEIHHOCTH
B IEJISIX COXPAHEHHUSI CBOETO 3J0POBbSI U OKPY)KAIOIICH MPHPOIHOM
Cpelbl, OCO3HABaTh OMACHOCTHh BO3JICWCTBUS HA JKUBBIE OPTaHU3MBI
OTIpEICTICHHBIX OPTAaHMYECKUX BEIECTB, TOHUMAst CMBICI TTOKa3aTeIs
[MIK  (mpemenbHO  IOMYCTUMOW  KOHIIGHTPALMW),  TOSICHSTH
Ha MPUMEPax CIoCOoObl YMEHBIIICHUS U MPEAOTBPAIICHHUS UX BPEITHOTO
BO3/ICHCTBHS Ha OpTraHU3M YeJIOBEKa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

Kon

HpOBepHCMBIﬁ QJICMCHT COACPKAHHA

1

TeopeTnueckre OCHOBBI OPTaHUYECKON XUMHH

1.1

IIpenMer opraHM4ecKord XMMHM: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUYCHUE
B TMOJIYyYEHMM HOBBIX BEIIECTB W MaTepuanoB. Teopus CTpoeHHs
opraHnydeckux coenuHeHud A.M. byTtiepoBa, ee OCHOBHBIE ITOJIOKEHUS

1.2

CrpykrypHble (OpMyJbl OpraHMYECKUX BellecTB. ['omonorus, uzomepusl.
XrMHYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIE U KPATHBIE
cBsa3u. [Ipencrapinenue o knacCU(pUKALMK OPraHUYECKUX BEILIECTB

1.3

Homenknarypa OPTaHUYECKUX COCIMHECHUM (cucrematuueckas)
W TPUBHAJIBHBIC HA3BAHUS BAXKHEWIIUX IPEACTABUTENIEN  KJIACCOB
OPTraHUYECKUX BEILIECTB

YrneBonopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHHE, FOMOJOTMYECKUH psia. MertaH W 3TaH —
MPOCTEHIIINE MPEICTABUTEIN AJIKAHOB: (DU3NYECKUE U XUMHUYECKUE CBOMCTBA
(peakiuu 3aMeIleHusT U TOPEHHs), HAXOXKJICHHE B TPUPOJE, MOIyUYCHHE
Y IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN PsiZl. DTUIEH U MIPOIUIIEH —
MPOCTEUIINE MPEICTABUTEIN aAJTKEHOB: (DU3NYECKNE U XUMUYECKUE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUAPATALNHU, OKHUCICHUS
Y MIOJIMMEPU3AIINN ), OJyYEeHUE U TPUMEHEHUE

2.3

Anxaauensl: OytanueH-1,3 u metunOyranuen-1,3: crpoenue, BakHeHIIne
XUMUYECKHuEe  cBoMcTBa  (peakiuusi — nonmumepusanuu).  [lomydenue
CUHTETUYECKOTO KaydyKa U PEe3UHbI

24

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUU pA/I.
AuernneH — NOpOCTEHIINI NPEICTaBUTENb AJKWHOB: COCTaB, CTPOCHHE,
¢usznyeckue W XMMUYECKHE CBOMCTBA (peakiuu TUAPUPOBAHMUS,
raJIOr€HUPOBAHUS, TUAPATALIUH, TOPEHUS ), IOJyYEHHE U IPUMEHEHNE
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2.5

Apensbl. bensoin: cocraB, cTrpoeHue, pu3nyeckue U XUMHUYECKUE CBOMCTBA
(peakuuy rajJOreHUPOBAHUS U HUTPOBAHMS), MOJyYEHHUE U TMPUMEHEHUE.
Tomyon: coctaB, ctpoeHHe, GU3HMUESCKUE U XUMUYECKHUE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTyYEHUE U IpUMEHEHHE. TOKCUUYHOCTh
apeHoB. ['eHeTHUecKasi CBA3b MEXAY YIIIEBOJOPOJAMHU, TPUHALJICKAIIUMHI
K pa3IMYHbIM KJIaccam

2.6

[IpuponHble MCTOYHHMKHM YTIEBOAOPOAOB. [IpHpoaHBIi ra3 M NOMYyTHBIE
HedTanbie ra3pl. HedTh u ee mpoucxoxzaenue. CrocoObl mepepaboTKu
He(TU: TEepPEeroHka, KPEeKUHT (TEPMUUYECKUH, KATATUTHUYECKHIi), MHPOIIHU3.
[IponykTsl mepepaboTku HEPTH, X MPUMEHEHHE B MPOMBIIIICHHOCTH
U B ObITy. KaMeHHBIN yroJib U IPOAYKTHI €0 MepepadoTKU

Kucnopoaconepxaiire opraHM4eCKue COeTMHEHUS

3.1

IIpenenbHblE ONHOATOMHBIE CHMPTHI. METaHOA MW 3TaHOJ: CTPOCHHE,
(puznyeckue U XMMHUYECKUE CBOWCTBA (pPEaKMK C aKTUBHBIMU METAJIIaMH,
raJIOr€HOBOJOPOAaMH, TOPEHHE), TPUMEHEHUE. BOAOPOIHbBIE CBA3U MEXKIY
MOJIEKYJIJaMH CIIUPTOB. JIeMCTBME METaHOJAa M JTAaHOJA HAa OPraHu3M
4yesioBeka. MHOTOaTOMHBIE CIIUPTHI. DTUJICHIIIUKOIb U TJIMLEPUH: CTPOEHUE,
(¢usznyeckue M XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO ILEIOYHBIMU
MeTaJlJlaMH, Ka4eCTBEHHAsI peaKIisi HA MHOTOaTOMHBbIE CIUPTHI). [leiicTBue
Ha OpraHu3M yesnoBeka. [IpumeHneHue rauuepuHa U 3TUIIEHTIIMKOIS

3.2

®deHoJI: CTpOEHUE MOJEKYJbl, (U3MYECKUE M XHWMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ilpumenenue penosna

3.3

Anbaeruaipl U KETOHbl. @opMmanbpleruji, aueTadbIerujl: CTPOCHHUE,
bu3nyeckue W XHUMHYECKHE  CBOMCTBA  (peakIud  OKHCIICHHUS
Y BOCCTaHOBJICHUS, KAYECTBEHHbBIC PEAKIIUH ), TTOTYyUYCHUE U IPUMEHEHHUE

3.4

OnHOOCHOBHBIE — TIpe/eNibHbIE  KapOOHOBBIE  KHUCJIOTHL.  MypaBbuHas
U YKCYCHas KHCIIOTBI: CTpOeHHWE, (PH3MYecKne M XUMHUYECKHE CBOMCTBA
(cBoiicTBa, 00IIHE I KJIacca KUCTIOT, PeakIus dTepuuKaIum), morydeHue
u npuMmeHeHue. CTeapuHOBas M OJICMHOBAs KUCIIOTHI KakK IMPEICTaBUTEITH
BBICIIMX KapOOHOBBIX KHCJIOT. MbUTa KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEe ICUCTBUE

3.5

Crnoxaple 2(QUpbl Kak MPOU3BOJIHBIE KApOOHOBBIX KHCJIOT. [ waponus
cnoxubiXx d¢dupoB. Kupsl. ['mapomus kupoB. [lpumeneHuwe KuUpOB.
buonornueckas posup KUpoB

3.6

VYrneBoapl:  cocraB,  Kiaccudukanus ~— yriieBogoB  (MOHO-,  Ou-
U monucaxapuisl). [1oko3a — mpocTeluii MOHOCaxapua: 0COOCHHOCTU
CTPOEHHS  MOJEKyJIbl, (U3MYECKHE U  XUMHUYECKHE  CBOMCTBa
(B3aumonetictBue ¢ rtuapokcuaom wmenu (I1), okucieHMe amMMHAYHBIM
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pactBopoM okcuaa cepedpa (I), BoccTaHOBIeHHE, OpOXKEHHE TIFOKO3bI),
HaxOXXJEHUE B TIPUPOJIE, MPUMEHEHHE, Onosiornueckas poiab. doTtocuHTes.
OpykTo3a KaKk M30Mep IIIOKO3bl. Kpaxman u memtoio3a Kak IpUpPOIHBIC
nosimMepsl. CTpoeHue Kpaxmana 1 HEeUToI03bl. OU3NYecKue U XUMUYECKUe
CBOMCTBA KpaxMaia (TUAPOIN3, KAUeCTBEHHAS PEAKIIUSI C HOJIOM)

4 A3oTcoiepKalie OpraHnyecKue CoOeTMHEHMSI
4.1 AMMHOKHCIIOTHI KaK aM(OTEPHbIE OpraHU4YeCKue coeTMHEeHMs. Du3nyeckue
M XHMMHYECKHE CBOWCTBA AaMHMHOKHMCIOT (HAa TMpUMEPE TJIMIMHA).
buonoruueckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabl
4.2 | benku kak TpPUPOIHBIE BBHICOKOMOJICKYJISIpHBIE coeAnHEHus. llepBuuHasi,
BTOPUYHAS U TPETUYHAS CTPYKTypa O€IKOB. XMMUYECKHE CBOKWCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluu Ha OelIKU
) BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS
5.1 | OcHOBHBIE TOHATHSI XUMUHU BBICOKOMOJIEKYJIAPHBIX COCIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJHUMEpPU3ALMM, CpEaHss
MoJIeKyJisipHass mMacca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COECIMHEHHH — ITOJIMMEPHU3ALUS U TTOJIMKOHICHCALINS
5.2 | DKCHeprUMEHTalbHbIE METOAbl W3YYEHHs BELIECTB M MX IPEBpAILCHUN:

O3HAKOMJIEHHE C 00pa3liaMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMacC, KayuykoB. [lonydyeHrne CHHTETUUECKOTrO KayuyyKa U pE3UHBI
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IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMmbIl

Kox
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemble IPpEAMETHBIE PE3YIbTATHl OCBOEHUSI OCHOBHOM
00pa30BaTeNbHON IPOrpaMMBbI CPETHETO 001IIEro 00pa30BaHuUs

1

Teopernueckre OCHOBbI XUMUHU

1.1

Brnagenne cucTeMONW XHMHUYECKUX 3HAHUM, KOTOpAas BKIIIOYACT:
OCHOBOIIOJIaraloIiMe IMOHATUA (XMMHYECKHMH  DJIEMEHT, aToM,
SJIEKTPOHHAss 000JI0YKa aToMa, S-, P-, d-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb, 3JECKTPOOTPULIATECIHHOCTD,
CTEIEHb  OKHUCJICHHS, XHMHYECKas CBSI3b, MOJIb, MOJISIpHAA
Macca, MOJIAPHBIA O00BEM, KpUCTAIMYECKass PEIIeTKa, THIIBI
XUMHUUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC, 3K30-
U DHJIOTePMUYECKHE, peaKIMd HWOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTBI, HEIEKTPOIUTHI, JJIEKTPOJIUTHYECKAS IOUCCOLMALNS,
OKHUCJIUTEb, BOCCTAHOBUTEJb, CKOPOCTh XHUMHYECKOW PEAKIIUU,
XUMHUYECKOE€  PaBHOBECHE); TEOPUM U 3AKOHBI (Teopust
AIEKTPOIUTUIECKOU JIMCCOLMAIINY, ITeprnonnueckuit 3aKOH
J.N. MennaeneeBa, 3aKOH COXPAHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN  SI3BIK ~ XUMHUH,  (PAKTOJOTMYECKUE  CBEACHUS
O CBOMCTBaxX, COCTaBe, IMOJYYCHHH M OC30MacHOM HCIIOJIb30BaHUU
BOKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JICITEIbHOCTH YeJIOBEKA

1.2

ChopmMupoBaHHOCTh yMEHUH BBISBJISATh XapaKTepPHBIE MPU3HAKU
Y B3aMMOCBSA3b M3YUYECHHBIX MOHSITHN, TPUMEHATh COOTBETCTBYIOIINE
MOHATUS TPU OINMCAHUM CTPOEHUSI M CBOWCTB HEOPTaHUYECKUX
BEIIECTB U WX NPEBPAIICHUMN; BBISBISATH B3aUMOCBSA3b XUMHYECKHUX
3HAHUM C MOHSATUSIMA M TMPEACTABICHUSIMU JPYTUX E€CTECTBEHHO-
HaYyYHBIX [TPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJAaMU HAYYHOTO TIO3HAHHS BEIIECTB
U XUMUYECKHMX SIBJICHHUHN (HAONIOJCHNE, M3MEpPEHUEe, SKCIEPUMEHT,
MOJCIUPOBAHNE)

1.4

ChopmMupoBaHHOCTh YMEHHI OMpPENENsATh BAJICHTHOCTh M CTEIEHb
OKHCIICHUSI XHUMHYECKHX DJEMCHTOB B COCAMHEHUSAX Pa3IMYHOIO
cocTaBa, BHJ XHMHYECKOW CBs3M  (KOBaJCHTHas, HWOHHAs,
MeTaJlTTHYecKasi, BOJOPO/IHAS ) B COSIMHCHUAX, THIT KPUCTAJUTMICCKOM
pENIeTKH KOHKPETHOTO BeIlecTBa (aTOMHAs, MOJICKYJIIpHas, HOHHas,
MeTaJlJTHYecKas)
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1.5

CdopmMupoBaHHOCTh YMEHUHN OMPEIEIATH XapaKTep CPEIbl B BOTHBIX
pacTBOpax HEOPTAHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTh ~ YMEHHSI  KIACCU(MDUIMPOBATH  XUMUYECKUE
pPEaKIUK MO Pa3IMYHBIM PHU3HAKAM (YUCITy M COCTaBY pearupyromux
BCIECTB, TEIIOBOMY J(G(EKTy peakmuu, H3MEHCHUIO CTEICHEH
OKHCJICHHSI ~ DJIEMEHTOB,  OOpPaTHMOCTH  PEAKIWW,  YYaCTHIO
KaTajam3aTropa)

1.7

ChopMupoBaHHOCTh YMEHUN COCTABJISATH YpPaBHEHUS PpeaKIuil
pa3IUYHBIX THUIIOB, MOJHBIE M COKPAIIECHHBIE YPABHEHUS PpEaKUUl
MOHHOTO 0OMEHA, YYUTHIBAs YCIOBHS, IPU KOTOPBIX ATH PEAKIUU UIYT
JI0 KOHIIa

1.8

CdopMupoBaHHOCTH YMEHUM MPOBOJUTH PEAKIINH, TOITBEPKIAOIIHE
KAQYECTBEHHBIA COCTAB PA3JMWYHBIX HEOPTaHWYECKHUX BEILECTB,
pacno3HaBaTh ONBITHBIM ITyT€M HOHBI, IPUCYTCTBYIOIIHUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTH YMEHHI PaCKpbIBaTh CYITHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuui IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OalaHca ITUX PeaKIUui

1.10

ChopMUpPOBAaHHOCTh yMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH
XUMUYECKOHN PEaAKIUU OT Pa3TuYHbIX (PaKTOPOB

111

ChopmupoBaHHOCTh YMEHHMM OOBSCHATH XapakTep CMEIIEHUs
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIITHETO BO3ICHCTBUS
(mpuniun Jle [larenbe)

OO01mast 1 HeopraHuYecKas XUMHUS

2.1

CdopMupoBaHHOCTh YMEHUW packpbiBaTh cMmbich [lepuonnueckoro
3aKOHa J.. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEeMATHU3HUPYIOIIYIO, OOBSICHUTEIbHYIO W  MPOTHOCTHYECKYIO

byHKIIUN

2.2

ChopmupoBaHHOCTH ~ yMEHHH  XapakTEpPU30BaTh  DIJIEKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHX JJIEeMEHTOB 1 — 4 1iepuojoB
[Tepnoauueckoit cucteMbl XumMuueckux 3sieMeHToB /.M. Menneneena,
UCIIONB3YSl  MOHATHSA  «S-, P-, O-2JCKTpOHHBIE  OpOHTAIHY,
(QHEPTeTHYECKUE YPOBHWY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M HMX COCAMHECHHUHN IO Mepuoaam
u rpynmnam Ilepuoandeckod CHUCTEMbl XUMHYECKHUX DJIEMEHTOB
J.1. MenneneeBa
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2.3

CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHMCHIBATH) OOIIHE
XUMUYECKAE CBOMCTBA HEOPTaHMYECKUX BEIICCTB  Pa3TUYHBIX
KJIACCOB, MOATBEPKIATH CYIIICCTBOBAHNE T€HETUYECKON CBI3U MEXKITY
HEOPTraHWYECKMMH  BEIIECTBAMH  C  TIOMOINBIO  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEaAKITHI

2.4

ChopMupoBaHHOCTP YMEHHMH YCTAHABIMBATh NPUHAMICKHOCTD
HEOPTaHWYECKUX BEIECTB MO MX COCTaBY K OMNpPEIEICHHOMY KJaccy
(rpynne) coenuHeHuM (IPOCThIEC BEIIECTBA — METAJIBI U HEMETAJLIHI,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(pOTEPHBIC TUIPOKCHUIBI, COJTH)

2.5

ChopMupOBaHHOCTH YMEHHH HCIIOJIb30BAaTh XUMHUUECKYIO CUMBOJIMKY
Ui cocTaBlieHHs] (OpMYJ BEIIECTB M YPaBHEHUH XUMHUYECKUX
peaknmii, cucreMaTtrueckyro HomeHkiatypy (IUPAC) u tpuBnanbHbIe
Ha3BaHUS OT/AEIbHBIX HEOPraHWYECKHX BEIIECTB (yrapHblil ras,
YIJIGKUCITIBIA Ta3, aMMHaK, TallleHas W3BECTh, HETallleHas H3BECTb,
UTHEBAS COJIA, IUPHT U IPYTHE)

2.6

CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHUE CBOWMCTBA HEOPraHMYECKUX BEIIECTB  Pa3IMYHBIX
KJIACCOB, OATBEPKAATh CYIIECTBOBAHUE T€HETUUYECKON CBS3U MEXKIY
HEOPTaHMYECKUMH  BEIIECTBAMU  C  TOMOIIBID  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIl

2.7

CdopMupoBaHHOCTH YMEHHUH TUIAHUPOBATH M BBIITOJHATh XUMHUUSCKUI
AKCTIIEPUMEHT (pa3jioKEeHHE MEepPOKCHAa BOJOPOJa B MPUCYTCTBUU
KaTajau3aTopa, OnpeaeIeHUe CPeabl paCTBOPOB BEIIESCTB C MOMOIIBIO
YHUBEPCAJIIBHOTO WHJUKATOpa, BIMSHUE pPa3IUYHbIX (haKTOPOB
Ha CKOPOCTh XMMHYECKOM pEaKIUHM, PEaKIMd HOHHOro OOMeEHa,
Ka4eCTBEHHBIC PEAKIIMHU Ha CyiIb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTUOH aMMOHMUS, PEIICHUE IKCIIEPUMEHTATILHBIX 3a/1adu 10 TeMaM
«Metamb» u «HemeTtamib») B COOTBETCTBUU C TIPaBUJIAMU TEXHUKU
0e30MacHOCTH MpU OOpAalllEHWHd C BEUIECTBAMU M JIaDOPATOPHBIM
000pyIOBaHUEM; MIPEJACTABIIATh pe3ynbTaThl XAMHUYECKOTO
OKCTIIEpUMEHTa B (opMe 3alucu YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB

2.8

CdopMupoBaHHOCT, YMEHUN COOJIIOAaTh MpaBUjia MOJb30BAHUS
XUMHUYECKON MOCYyJI0l U J1abopaTOpHBIM OOOpPYAOBAHHUEM, a TaKKe
mpaBuiia OOpaIieHus C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIIMSIMHU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB

2.9

ChopMupoBaHHOCT ~ YMEHHMI  XapaKTepu30BaTh  XUMHUYECKHE
MIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUSI CEPHOU
KHUCTIOThI, aMMHUakKa, a Takke C(HOpPMHUPOBAHHOCTH MPEACTABICHUN
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00 00muX Hay4yHBIX MPUHIMIAX M SKOJIOTUYECKHX MpobiieMax
XUMUYECKOT0 IIPOU3BOJICTBA

XUMUS U )KU3HB. PacyeTsl

3.1

CdopMupoBaHHOCTh MPEACTABICHUI O XUMHUYECKON COCTaBIISIIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, POJM XUMHUU B IO3HAHHH
SBJICHWA TPUPONBI, B (OPMHPOBAHWW MBIIUICHUS W KYJbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOU
JUISL PELICHUs MPAaKTHYECKUX 3a7a4 M HKOJIOTHYECKM 0OOCHOBAHHOIO
OTHOILIEHHS K CBOEMY 3JI0POBbIO U IPUPOJIHON CpeENE

3.2

CdopmMupoBaHHOCTH YMEHHU KPUTUYECKU aHAJIM3UPOBATH
XUMHUYECKYI0 HH(POpPMALMIO, MOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHHMKAIUMH, ceTh IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCT, yMEHMH COOJIIOIaTh IpaBHIa SKOJIOTMUECKU
LEJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOW NESITEIbHOCTH
B LEJISIX COXPAaHEHUS CBOETO 3/70POBbSI U OKPY)KAIOIIEH MPHUPOIHOM
cpensl

3.4

Oco3HaBaTh OMNACHOCTh BO3JCHCTBUSL HA JKUBBIE OPraHU3MBbI
ONPEAEICHHBIX BEIIECTB, MOHMMAs cMbIca Toka3arens [IJIK, noscHATh
Ha IpuMepax CrocoObl YMEHBIIIEHUSI U TTPEIOTBPAIEHUS UX BPEIHOTO
BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHHUMN MIPOBOJIUTH BBIUHUCIICHUS
C MCITOJIb30BAHUEM MOHATHUS «MACCOBAasi A0JISI BEIIECTBA B PACTBOPEY,
00BEMHBIX OTHOIICHUM Ta30B IPU XHMHUYCCKHUX PEaKIUIX, MACChI
BEILIECTBA WUJIM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEILIECTRBA,
Macce WiM 00beMy OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
TerI0Boro ¢ (dexra peakimy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI
BEIIECTB, MPEBPAILICHUS U COXPAHCHUS SHEPTUU

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT CONEPIKAHUS
1 Teopernyeckre OCHOBbI XUMUU
1.1 XUMUYECKHN 3yeMeHT. ATOM. Sapo aroma, HM30TOMNBI. JIEKTPOHHAS

00010YKa. DHEPreTUYecKre ypPOBHU, MOAYpPOBHU. ATOMHBIE OpOUTAaIH,
S-, p-, d-anemenThl. OCOOCHHOCTHM  pacHlpeieiCHHUS  DJICKTPOHOB
Mo opOuTamsiM B aroMax »JJIEMEHTOB TIEPBBIX YETHIPEX TEPHUOJIOB.
DJeKTpoHHAs! KOHPUTYpalrs aTOMOB
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1.2

[lepuonuueckuii 3akon u Ileproguyeckas cucreMa XUMHUYECKUX DJIIEMEHTOB
J.. MengeneeBa. CBA3p mnepuoaudeckoro 3akoHa u Ilepmonnueckoi
CUCTEMBI XUMHUYeCKHX 73neMeHToB JI.M. MeHneneeBa ¢ COBpEeMEHHOU
TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTM W3MEHEHUS CBOICTB
XUMHUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
1o rpynmnam M nepuojaM. 3Ha4eHUE NEPUOJUYECKOTO 3aKOHA B Pa3BUTHH
HAYKH

1.3

Crpoenue BemecTBa. XHMMHUYECKass CBA3b. BHIBl XUMHUYECKOM CBA3U
(xoBaJIeHTHas HEMOJSIpHAs U MOJSPHAs, UOHHAsA, MeTauindeckas). MoHsr:
KaTUOHBI U aHHOHBL. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XUMUYECKOU
CBA3U (OOMEHHBIN 1 TOHOPHO-aKUENTOpHbIN). BogopoiHas cBs3b

1.4

BaneHTHOCTE. SJ'IGKTpOOTpI/II_[aTCJIBHOCTB. CreneHb OKUCIICHUS

1.5

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJSIPHOIO  CTPOEHHUSA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. (UMbl KPUCTALIMYECKUX PELIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUNA KPUCTAJUIMYECKOM PELICTKH.
[lonaTne 0 mucnepcHbIX cucTteMax. VICTHHHBIE W KOJIOMJHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B paCTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHHM. Homenkiarypa
HEOPraHUYECKUX BEILECTB

1.7

Xumuueckas — peakums.  Knaccudukanuss ~— XMMHYECKMX — peakUui
B HEOPraHWMYECKOM M OPraHMYECKOM XHMHH. 3aKOH COXPAaHEHHUS MAacChl
BEILECTB, 3aKOH COXPAHEHMS M IIPEBPAILECHUs DHEPIUU NPU XUMHUYECKUX
peaKkuuax

1.8

CKOpOCTh peakity, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (DAKTOPOB

1.9

OOpatumbie peakimu. XUMHYECKOe paBHoBecue. DakTOpbl, BIUSIONINE
Ha COCTOsIHUE XUMuueckoro pasHosecus. [Ipunuun Jle [latense

1.10

OnekTpoiutuueckas auccouuanusi. CwibHbIE M CiaOble AJIEKTPOIMUTHI.
Cpena BOJHBIX PAcTBOPOB BEIIECTB: KHUCJas, HEUTpajbHAsl, IIEJIOYHAS.
Peakimu noHHoro oomena

1.11

OKHUCIINTEIFHO-BOCCTAaHOBUTEIILHBIC p€aKkuu

Heoprannueckas xumus

2.1

Hemeramnel. Ilonoxkenwe ©HemetaisioB B llepuomndeckon  cucteme
xuMuueckux osnemeHtoB J[.M. MenpaeneeBa U OCOOCHHOCTH CTPOCHMS
aTroMoB. DU3NYECKHE CBONCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAJIOB
(Ha mpuMepe KuciIopoaa, cepol, pocdopa u yrieposa)
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2.2

XUMHUUECKUE CBOMCTBA BKHEHIIMX HEMETAIUIOB (TAJIOTEHOB, CEPhI, a30Ta,
dochopa, yrimepoma W KpeMHHSI) U HMX COCAMHEHHH (OKCHIOB,
KHCJIOPOJICOICPIKAIUX KHUCJIOT, BOJOPOJHBIX CoeAuHEeHHM). [IpumeHeHne
BOKHEHIIIMX HEMETAJUIOB U X COCMHEHHIM

2.3

Mertamiel. [Tonoxenne MeTauioB B [lepuoaudeckoit cucTeMe XMMUYSCKUX
anemenToB J[.M. MenneneeBa. OCOOGHHOCTH CTPOEHUSI JIIEKTPOHHBIX
ob0onouexk aroMoB MeTawtoB. OOmme (u3nyeckne CBOWCTBA METAJIIOB.
CraBel METAJUTOB. DIIEKTPOXUMUYCCKUH PsiJ HAPSHKCHU METaJIOB

2.4

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIMX META/UIOB (HATPHM, Kalui, KaJabIUH,
MarHuii, A IIOMUHUM, ITUHK, XPOM, KEJI€30, MEJib) U UX coearuHeHui. OOiue
CIIOCOOBI TTOTyYeHHS MeTaUIoB. [IpuMeHeHre MeTauioB B OBITY M TEXHHUKE

2.5

I'enernueckas CBA3b HCOPTaHUYCCKHX BCIICCTB, IIPpUHAJICKAITUX
K pa3JIMYHbIM KJIacCaM

XUMUS U )KU3HD

3.1

Ponps xumun B o0ecrieyeHun HKOJIOTMYECKOM, SJHEPreTUUECKOW U MUILIEBON
0€30MacHOCTH, pa3BUTUM MeAULMHBL. [loHsATHE O HayuHBIX MeToJaxX
II03HAHUS BEIIECTB U XUMUYECKUX PEAKIUN

3.2

[IpeacraBinenuss 00 OOMMX HAay4YHBIX MNPUHIMIAX MPOMBIILIEHHOTO
ITOJTYYEHHS] BAJKHEMIINX BENIECTB. UENOBEK B MUPE BEIIECTB U MATEPHUAIIOB:
BAXKHEHUIIINE CTPOUTEIIbHBIE MaTepHalbl, KOHCTPYKIMOHHBIE MAaTEpHUaJbI,
KpacKH, CTEKJI0, KEpaMUKa, MaTEPUAJIbl J1JIs JJIEKTPOHUKHA, HAHOMATEPHUAJIbI,
OpraHUYeCKUE U MUHEPAIbHbBIE YI0OpEHUS

3.3

XuMusi U 340pPOBbE YEIIOBEKA: MpaBWiia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MacCHOr0 MCIOJIb30BaHUSI MPEnapaToB ObBITOBOM
XUMHUHU B TOBCEHEBHOM JKU3HU
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MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOT'O
MPOLIECCA

1. HatypajbHbie 00beKThI:
1) Konneknus He T, KaMEHHOTO YIUISI ¥ POAYKTOB UX TIEPEPadOTKH;
METAJIJIOB U CILJIABOB.
2) O0Opa3p:
[ ] MpUPOIHBIX COSTMHEHUI HEMETAIIIIOB (CYJIb(HUIbI);
] MpUpOHBIX COSTUHEHUHM HEMETAIIIOB (CyJb(aThl);
[ ] MpUPOIHBIX COSTMHECHUI HEMETAIIJIOB (HUTPATHI);
] IpUpOSHBIX COSTMHEHUI HEMeTaIIJIOB (KapOoHaThI);
[ NpUpOHBIX COSTMHEHU I HEMETAIIJIOB (CUIITUKATHI );
[J coennuHeHUs allOMUHUS,
L pyn xenesa;
] u31enuid U3 MOJIMATHIIEHA.
2. Y4eOHO-TpaKTH4YeCKOe U Y4eOHO-1a00paToOpHOE 000py/A0BaHNeE!
1) [IpuGopsl, MpucrocoOIeHMS: KOMIUIEKT MOCY/ bl ¥ MPUHAIICKHOCTEHN 115
IIPOBEICHHUS JTAOOPATOPHBIX PAdOT U MPAKTUYECKHUX PAOOT.
2) PeakTuBbl U MaTepuaibl: KOMIUIEKT PEAaKTUBOB J1Jis 0a30BOTO YPOBHSI.
3) Moaenu KpucTaluIMYeCKUX PelieToK:
L] anmasa;
] rpadurTa;
] cepsl;
] ¢ocdopa;
] okcuna yraepona (1V);
L] xkenes3a;
Ll menu;
] MmarHus.
3. YueOHbIe OCOOHS HA NTEYATHOM OCHOBE:
1) Tabnuup:
] Ilepuonndeckas Tadauia xuMuaeckux semeHToB [[. M. MeHneneena;
[} Tabnuiia pacCTBOPUMOCTH KUCIIOT, OCHOBAHHM, COJICH B BOJIC;
] ITopTpeThl yUYEHBIX;
[ DAeKTpOXUMUYECKUH Pl HAPSIAKEHUS METAIJIOB
2) KapTouku 1o pazaudHbIM TEMaM JIJis U3y4YeHHs] HOBOTO MaTepuala,
CaMOITPOBEPKU Y KOHTPOJIA 3HAHUM.
4. TexHu4eckHne CpeACTBA O0yYCHUS:
1) koMBbIOTEP MYJIBTUMEIUNHBIN;
2) MyJIbTUMEIUNUHBIN TPOEKTOP;
3) 5KpaH OpOEKIMOHHBII;
4) BuneoMarauTooH;
5) TeneBu3op.
5. O6opynoBanue kaOMHeTa XMUMHUU:
1) cTos1 IEMOHCTPALIMOHHBIN HA TOAUYME;
2) NIBYXMECTHBIE YUEHUUECKHE JIA0OPATOPHBIE CTOJIBI;
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3) yueOHas J0CKa;
4) anTeyka.

Jluteparypa

g yanrens:
1. O.C.T'abpuensn, I'.I'.JIpicoBa «Xumus MeTtoandeckoe mocooue — 6a30BbIN

ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01m1ast XuMus B TeCTax, 3a1a4ax,
ynpaxHeHusx. 11 kmace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontponasHbie
U TIPOBEPOUYHbIE PA0OTHI K YyueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacronpHas
kHUTa 1 yauteiasi». Yacte 1 — M.: Jlpoda, 2019 rogx.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HactonbHas
KHUTa 114 yauteas». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensy, [1.B.Pemeros, .I'.OctpoymoBa «3agaduu o XMMHUHU U CIIOCOOBI
ux pemeHus» - M.: «JIpoday, 2021rog.

7. B.I'. lenncoBa «Xumus 11 kinacc moypodHsbie MIaHbl 110 yYSOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpag» Yuurtens 2018ro.

8. M.A.Pa6oga, Y.IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmaccy, - M.:
Ok3ameH, 2019r.

9. O.C.I'abpuensu, N.I".ocTpoymMoB « XMMHYECKUH IKCIIEPUMEHT B TIKoue 11 kmacey;
- M.: JIpoda. — 2019 rog.

Jling yyammxcs:
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1. Xumus, 10 knacc/ I'abpuensn O.C., O611ecTBO ¢ OTpaHUYCHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTebcTBO
«IIpocsemenue»

2. Xwnwmwus, 10 xkmace/ T'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

3. Xwumus, 11 xnacc/ T'abpuensu O.C., O01IecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiecTBo «M3aaTenbeTBO

((HpOCBCHIGHI/IC»

Ilepeyens undppoBbix HHPOPMALMOHHBIX pecypcoB UHTepHeTa:

. http://ege.yandex.ru/chemistry/

. http://chem.reshuege.ru/

. http://himege.ru/

. http://pouchu.ru/

. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358

. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

7.http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_s

pravochnik_dlya podg/rea d_online.html?page=3
8. http://www.zavuch.info/methodlib/134/
9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.
11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41

OOk, WM
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KOHTPOJIBHO-UBMEPUTEJIbHBIE MATEPHUAJIBI.

[lenpt0o  MaHHBIX MaTEpUANOB  SIBJISIETCS OICHKA YPOBHS  JIOCTHXKCHHSA
IUTAHUPYEMBIX pe3yJbTaTOB Ha KOHEI y4deOHoro roaa. OleHKa IUIaHUPYEMBIX
pe3yNbTaTOB HAa KOHEI[ rojaa mpoBoautbcs B 10 kiacce Buae MPOMEKYTOUHOMH
arrectaumu B popme BIIP mo xumuum unu uroroBoit pabotsl ¢opmara BIIP mo
xumun. B 11 kmacce kak cpemHee apu(MeTHYECKOE Ppe3ylbTaTOB KOHTPOJIBHBIX
paboT (He MeHee TpeX).

10 kiace
Ilpomerncymounaa ammecmavyun no xumuu 10 knacc

C 006pa3mom paboThl MOKHO O3HAKOMHUTBHCS 11O CCHUIKE
https://fioco.ru/Media/Default/Documents/BITP 2026/VPR XI-10 DEMO 2026.pdf

11 kaace
Koutpoabnas padora Nel nmo pa3neny «Teoperuueckue 0CHOBbI XUMMUY.
Bapuanr IV.
Js BeInmosiHeHust 3agaHuii 1-3 ucnosb3yiiTe cJjieayOIMii psi 3J1eMEeHTOB:
1) Ne, 2) Ar, 3) F, 4) I, 5) Br

1.(1 6amn) Onpenenute aBa AMEMEHTA, Y KOTOPBIX 3aBePIIEH BHEIIHUI Y HepPreTH4ecKNil ypoBeHb.
2. (1 6a/u1) BeiGepuTte Tpu rajorena, pacroyIoKUTE UX B MOPSAKE YBeJIHYEHHsI pauyca aTomMa.
3. (1 6a/ur) BeibepuTe JBa 3J€MEHTa, KOTOPBIC MOTYT IPOSIBIISIIOT CTEIICHb OKUCIICHUSI +3 B COSAMHEHUSX C
HEMEeTaJlJIaMU.
4. (1 6ana) Beibepure 1Ba BemiecTBa ¢ aTOMHOI KPHCTALINYECKOH PeléTKOI.

1. Anmas 2. Kpemnnii 3. JIén

4. IloBapeHHas coJb 5. Menp
5. (2 6anna) Cpenu npeUI0KEHHBIX (OPMYJI/HA3BAHUI BEIIECTB, PACIIOIOKEHHBIX B IPOHYMEPOBAHHBIX
s4eikax, BeioepuTe hopMyIbl/Ha3BaHus: A) kucnoi conu; b) Heconeodpasyroriero okcuaa; B) kuciaoTHoro
OKCHJIA.

1. Aly(SOy)3 2.NO 3. HUTPAT AMMOHUS

4. okcH aJTFOMUHUS 5. NH4HCO3 6. MnO,

7. YTIEKHUCIIBIN ra3 8. HBr 9. TUAPOKCHUT KATBITHS
6. (2 6anaa) YcTaHOBHUTE COOTBETCTBHE MEXKIY YPaBHEHHEM PEaKIMK U €€ TUITOM (TI0 YHCITy U COCTaBy
peareHToB).

YpaBHEHHE peakuuu Tun peakuun

A) 2Hz + O; — 2H.0 1) CoenmHeHNs

B) Cu(OH): — CuO + H.0 2) Paznoxenus

B) 2Al + 3CuCl: — 2AICL + 3Cu 3) 3amenieHust

7. (1 6ana) o TepmoxumuueckoMy ypaBHeHUI0 2Mg(TB)+02(r)=2MgO(TB)+1204 kJ[>K BEIYUCIUTE KOTUIESCTBO
TerIoTHI (B KJ[K), KOTOPOE BBIAEINUTCS TIPY CTOPAaHUH 48 T MarHus. 3alHIINTE YUCIO C TOYHOCTHIO JI0 IETBIX.
8. (2 6anaa) YcraHOBHTE COOTBETCTBHE MEXKIY CIIOCOOOM BO3/IEHCTBHS Ha PABHOBECHYIO CHCTEMY

CH30Hy2 COy + 2H,) — Q

1 HAIIPpaBJICHUEM CMCIICHUA XUMHUYCCKOIr0 paBHOBECHS B PE3YJILTATE OTOI'O BOBHeﬁCTBHH:

BosneiictBue CmMmelneHue

A) JlobGaBiieHre KaTanu3aTopa 1) B cropony npsimoit
b) IMonmwxkenne naBneHus 2) B cropony obpatHOit
B) IoBrIieHwe TEMIIEpaTyphI 3) He cMemaeTcs

I") YMeHbIieHne KOHIIEHTPAIlMK BOIOPOaA

9. (2 6an71a) YCTaHOBHATE COOTBETCTBHE MEXKIY (DOPMyYITOi cou i cpenoi €€ BOJIHOTO pacTBOpa.

dopmyna conu Cpena pactsopa
A) K2COs 1) Illenounas
B) ZnCl: 2) Kucnas

B) NaNO:s 3) Helirpanbnas

10. (2 6anma) YcraHOBUTE COOTBETCTBHE MEXIy cxeMoil OBP 1 u3MeHeHneM CTEeNeH! OKUCICHHS
BOCCTaHOBUTEIIS.
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CxeMma H3menenue ¢.0. BOCCTaHOBHUTEIIS
A) 2Na + 2H.O — 2NaOH + Ha 1)0—~

b) 2H2S + 30, — 2S0: + 2H-0 2) 2 — "

B) Cl. + 2KI — 2KCl + I» 3)"—°

Kputepun onieHok: 0-6 6amioB «2», 7-9 6aimnoB «3», 10-12 6ammoB «4», 13-15 6amoB «5»

KonTposbHasi pabora Ne2 mo reMam « XUMHUYECKHE peakunm», «PactBopbi» u
«JIeKTPOXUMHYECKHE PEeAKIHID)
3aganue Ne 1 (3 6asa)

MeTtonoM 31eKTpOHHOTO0 OanaHca nogoepure Ko3hPUIIMEHTHI B cXeMe
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON PEAKIIUU. Y KAXKUTE OKUCIUTEND U
BOCCTAHOBUTEID.

Na,SO; + KMnO, + KOH = Na,SO, + K,MnO, + H,0
3ananue Ne 2 (3 6as1a)
MoryT 11 0JHOBPEMEHHO HaXOJUTHCS B pACTBOPE CJICIYIOIIME Maphl BEIIECTB:

1) KOH u NaOH 2) CuSO,u BaCl, 3) KOH u Zn(NOy),

OTBeT MOsSICHUTE, COCTAaBUB HEOOXOUMbIE MOJICKYJISIPHBIC M HOHHBIC YPAaBHCHUS
peaKIui.

3aganme Ne 3 (3 0as1a)

Jlst peakiu ¢ 50 r 6,3% HOro pacTBOpa a30THOM KUCTIOTH oTpedoBanock 80 T
pacTBopa ruapokcuaa kanus. Paccunraiite maccoByro goito KOH B pactBope.

3ananue Ne 4 (2 6as1a)

Kakwue nportiecchl OyIyT MPOUCXOIUTH HA AIEKTPOAAX MPH AIIEKTPOIU3E BOTHOTO
pactBopa cynbdara meau (11)?

3ananue Ne 5 (4 6asi1a)
[lepeuncnute criocoobl 0OPHOBI ¢ KOPPO3UEH METAIIOB.

Kpurepuu onenuBanus:

710 6 6asIoB OTMETKA «2»
oT 6 10 8 GaoB OTMETKA «3»
or 9 1o 11 GammoB  oTMeTKa «4»
ot 12 no 15 6amtoB  oTMeTKa «5»

Kontpoabnas padora Ne3 no remam «MeTtauwis» U « HeMeTanaibn
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TecToBbI€ 3aJaHUsI ¢ BLIOOPOM OJHOT0 MPABUJIBHOI0 OTBETA U3 YeThIpeX.
1. (1 Oamm) s-Daementy 4-ro mepuoma I[ICXD coOTBETCTBYET 3IIEKTpOHHAS

dbopmymna:

1) 1s%25%2p®3s?3p°®3d°4s? 2) 15%25°2p°35?3p°3d 4s?

3) 15%25%2p®3s%3p®4s? 4) 15°25%2p°3s!

2. (1 6amn) DnexTpoHHas GopMysia HOHA HATPHS:

1) 1s%2s%2p®3s*  2) 1s%25%2p° 3) 1s%2s%2p°3s'  4) 1s%25%2p°
3. (1 6ayn) ITlepeMeHHYIO CTENIEHb OKUCIICHUS B COCTUHEHUSAX TPOSBIISET:
1) Gapuii 2) Meb 3) KaIbIUi 4) ne3uit

4. (1 6amn) [IpocToe BemecTBO — KeIe30 — MOKET SBISATHCS:

1) ToIBKO BOCCTAaHOBUTEIEM 2) TOTBKO OKUCIIUTEIEM

3) ¥ OKHCTTUTENIEM, U BOCCTAHOBHUTEIIEM

5. (1 6amr) Cxema npespamennii Cu™’—Cu™'—Cu® npexncrasmser co6oit mpormeccsr:
1) BoccTaHOBIIEHUS 2) OKHUCIICHUS

3) oxucnenus (1), BoccranoBieHust (2) 4) BocctanoBneHusi( 1), okucnenusi(2)

6. (1 6am) BoccTaHOBUTEIIBHBIC CBOMCTBA B PSIly XUMUYECKUX 3eMeHToB: Cs — Rb
- K-Ca:

1) U3MEHAIOTCS MEePUOAUYECKH 2) HE U3MEHSIOTCS 3) ocnabeBaroT 4)
YCHJIUBAIOTCS

7. (1  ©Oamn)  @dopmyna BemectBa X B YPaBHEHHHM  PEaKIIUHU:
Cu+2H,S0,=CuSO,4+X+2H,0:

1) H, 2) SO, 3) H.S 4) SO3
8. (1 6amm) dopMynbl TPOAYKTOB SJIEKTPOIHM3a OpOMHAAa HATPHUs HAa WHEPTHBIX
ANIEKTPOJAX:

1) Na, H, 2) NaOH, Br,, H, 3) Na, Br, 4) NaOH, H,

9. (1 6amn) Lluak B3aMMOEHCTBYET C KaXKIBIM BEIIECTBOM T'PYIIIIHI:

1) Bogopon, cynedat meau (II) (pactBop), MmeTaHasb

2) KUCTIOpOI, MypaBbHHAs KUCJIOTA, cepa

3) okcun yriepoaa (IV), okcua kanbius, ¢peHou (pacriiaB)

4) raroKo3a, 3TaHoJ, XJIOP

10. (1 6amm) OcHOBHBIE CBOMCTBA THAPOKCUIOB YCUIIUBAIOTCS B PAIY:

1) KOH-NaOH-Be(OH),-LiOH 2) Be(OH),-LiOH-NaOH-KOH

3) LiOH-Be(OH),-NaOH-KOH 4) KOH-NaOH-Be(OH),-LiOH
3aganus co CBOOOTHBLIM OTBETOM.

11. (12 6annoB) Hanumure ypaBHEHUST XUMUYECKUX PEAKIUIL:

a) nosydeHus pocdopa u3 dhocdara xKanpus;

0) B3aumojiecTBUs Pocdopa ¢ U30LITKOM KUCIOpOaa

B) B3aMoJIelicTBUE pocdopa ¢ MarHuem;

r) B3aumojieictBrue pocdopa ¢ pazdaBIeHHON a30THONU KUCIOTOM;

1) B3auMmozeicTeue Gocdopa c Cepoi.

JIis Ka)KIoW peakiy COCTaBbTE AJIEKTPOHHBIC YPaBHEHUS MPOIIECCOB OKHCICHUS U

BOCCTAHOBJICHHSI. Y K&KUTE OKUCIUTENIb U BOCCTAHOBUTEIID.

12. (3 6amna) Kakoii 00b€M XJ10pa BBIICTUTCS TIPHU B3auMoeicTBuu 4,35

r MnO, C KOHIIEHTPUPOBAHHBIM PACTBOPOM COJISTHOM KHCIOTHI, CoflepKaium 36,5
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r HCI? Kakoe BemectBo octanercst B u30bITke? OnpeienTe Maccy BelllecTBa,
OCTAaBILIETOCS B U30BITKE.

Kpurepuu oueHuBaHus:
19-25 6amnoB — «5»

14-18 GaytoB — «4»

10 -13 6amioB — «3»
Menee 10 6amaoB - «2»
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