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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CpelHero ooOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBarensHOoM craHmapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkeHu «Crtparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoa a0 2025 ronma» (Pacmopsokenue IlpaButenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONpPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alllK, SBISETCA HEOTHEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CIYXHAT 3aBEpUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhI
YeJioBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEpKAHME M TOCTPOCHHE KOTOPOrO OIpEIEIEHbl B
nmporpaMme N0 XUMHUU € Y4ETOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1efaed MW MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBWIIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAILHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJOCTHOIO MPEJICTABIECHUS 00 OKpYKAIOIIEM MHUpE KaK O €JIMHCTBE
NPUPOJIBI U YeJOBeKa, KOTOopoe (popMUpyeTCs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMCHECHHUS.



TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XUMHS cTaja
HEOTHEMJIEMOMN YacTbIO MUPOBOU KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBl€Ha HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOJHKCHHUS
00pa30BaHMsI B Pa3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmIasi U HEOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTAaHUYECKONW XUMUHM (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMbl 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0O ydyeOHOro marepuajsa U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHM4E€CKOM XMMHHM BEIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUH, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHbIC
MPEICTABICHUS] O XMMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHS B mOpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TO3UIINH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHe (YHKIUH STOro 3aKoHa — OT
o0oO0m1aroriei 10 0ObACHSIOMEH U MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoyiHsgercs B Kypcax 10 u 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIMIMMHU KYJbTYPOJIOTUYECKUA W TPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IMPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMUU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHTh €€ JUIsl TONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHsS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢bunocockux uAEH, TaKMX KaK: MaTepUaIbHOE €JIMHCTBO HEOPraHUYECKOTO W
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXIQy HOBBIMH (hakKTaMHM U  TEOPETUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKHUX MPOoOJeM, a
Takke NpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4JarommMxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJXOJbl K OIPEACIICHUIO
COJIEp)KaHUsI M TOCTPOEHUs TpeAMeTa MNpeAyCMaTpUBAIOT (QopMUpOBaHUE
YHHUBEpPCaJbHBIX Y4YEeOHBIX JACHCTBMI, UMeEIOIMX 0a30Bo€ 3HAUYCHHE IS
pa3iMuYHBIX BHJIOB JESATENIBHOCTH: pEeUIeHHs NpoOsieM, NOWCKa, aHalu3a Hu
00paboTku MH(pOpMAaLK, HEOOXOUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIE0BATENbCKON JESTEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICTICHUH
COJIEpKaTEeJIbHOM XapaKTepUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HanpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHUIO LIEJEH W3y4YEeHUs
MpeMETa SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHON TOYKE 3pEHMS TJIABHBIMHM LIEJSIMH HM3YyYEHHs MpeaMera
«Xumusa» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAJIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C MCTOpHEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuid, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SBJICHUM,
MMEIOIIHNX MECTO B PUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0€30MacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKaA LeJIel U 3a/1ay U3y4eHUs
IpeaIMeTa B IPOrpaMMe 10 XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnoJaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKOH KOMIIOHEHTE COJAEp)KaHUd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BJIAJCIOIIEr0 He
HAaO0OpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSIMH aKTHBHOT'O NOJIyYEHMS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW JKM3HU
JUISl peIIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3a]a4H, KaK:

ajanrtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMHYHO Pa3BUBAOIIETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMU M HX
IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYarOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl Pa3IMYHBbIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQPOpMALIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON 0€e30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYAJbHBIX M TBOPUYECKHX
CHOCOOHOCTEHM 00YJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH()POPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHajiu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BaXKHOM PONM B PEHICHUU TI00ANBbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTOIB30BaHNs, TIOTIOTHEHUS SHEPTeTUUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TOJIYYCHHBIX 3HAHUM Il MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUsA MpeaMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obuiero odpazoBaHusi, coctabisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefienio).

COAEPXKXAHUME OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeT opraHM4YecKO XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MaTephaioB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE MOI0KeHUsA. CTPYyKTypHBIE (DOPMYITBI
OpPraHMYeCKuX BewecTB. [omousorus, wuzomepus. XHUMHUYECKas CBsI3b B
OPraHMYECKUX COCAUHEHUAX — OJJMHAPHBIC U KPATHBIC CBA3HU.

[IpencraBnenne o kiaccudpuKaluu opraHuueckux BeriecTB. HoMeHknaTypa
OpraHUYeCKUX COEAMHEHUN (CHUCTeMaThueckas) W TpUBHAIbHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB W HX NPEBpAICHUN:
O3HaKOMJIEHHME ¢ oOpa3laMd OpraHWYeCKUX BEIIECTB U MaTepuajaMu Ha HUX



OCHOBE, MOJEIUPOBAHME MOJIEKYJ OpPraHUYECKHUX BELIECTB, HAOJIOJACHUE W
ONKCAHHUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILEHUIO0 OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuH (TUTABJICHHE, OOYTIMBAHUE U TOPEHUE).

YraeBoaopoanbl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
IpOCTEHINE NPEACTaBUTENN alKaHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakuu 3amMelieHus] U TOPEHUs), HAxXOXKIEHUE B IMPUPOJE, IOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKUN psill. DTUIICH U MPOIUIEH —
NpOCTEUIINE TPEICTABUTENN QJIKEHOB: (U3MUYECKHME U XUMHYECKHE CBOMCTBa
(peakuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIIHe
XMMHUYECKHE CBOMCTBa (peakuus nojaumepusanuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psil. ALICTHIICH
— TMPOCTEHIIMIA TPEICTaBUTENb AJIKHUHOB: COCTaB, CTPOEHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (pEaklUu TUIpUPOBaHUs, TAJIOTCHUPOBAHMS, TUIpaTalllu,
TOPEHMUSI ), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, (pU3NYECKHE U XMMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJIYYEHUE U MPUMEHEHUe. Tonyon:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAJIEKAIKUMHA K
pPa3IUYHBIM KJIACCAM.

[IpupogHbie MCTOYHUKH YIJIEBOAOPOJOB. IlpupoaHslii ra3 M NOMYyTHbBIE
Hedrauple Ta3pl. Hedth u e€ mpoucxoxnenune. CrocoObl mepepaboTKu HEPTH:
MEPETOHKA, KPEKUHT (TePMUYECKUN, KaTaTIUTUYECKUil), mupoiu3. [IpomyKTh
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yToJb U MPOAYKTHI €r0 MepepadoTKU.

DKCIEepUMEHTANIbHbBIE METOJbl W3YYEHHUS BEIIECTB W HUX MpEeBpalleHUl:
O3HaKOMJIEHHE C oO0pa3lamu IUIacTMacc, KaydyKOB M PE3UHBI, KOJUICKIUH
«Hedpte» u  «Yromp», MoIeIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE MNPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3YYEHHUE €T0 CBOMCTB.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).




Kucnopoacoaepsxkamme opraHudeckKue coeJMHEeHUs!

[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJN M DJTAaHOJN: CTPOCHHE,
busznyeckne W XUMUYECKHME CBOMCTBA (PEaKIMH C aKTUBHBIMH MeETaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEeHeHHe. BojopoaHble CBSI3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa U ATaHOJIa HA OPTraHW3M YEJIOBEKA.

MHOroaToMHble  COUPTBL. OTWIEHIJUKOIb W  TIIMLEPUH: CTPOECHUE,
dusznyeckue W XUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO MICIOYHBIMH
MeTajlaMH, KaueCTBEHHasi peakiMs Ha MHOTIOaTOMHBIE crupThl). JleiicTBHE Ha
opraHusM yenoseka. [[pumeneHne ramuepuHa u STUIICHIJINKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYEeCKUe U XHUMUYECKHE CBOMCTBA.
Tokcuunocth perona. [Ipumenenne Gpenomna.

Anpnerunibl U kemownwvl. DopMmanbpiaerus, —aneTanbACTUN:  CTPOCHUE,
bu3nUecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHHUS M BOCCTAHOBIICHUS,
KAuE€CTBEHHBIC PEAKIINH), OJYYCHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBL: CTPO€HHE, (PU3NYECKHE U XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakuus dTepruUKalim), MOTyYeHUE U TPUMEHEHHUE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxkHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenne xupoB. buonoruueckas
pOJIb )KUPOB.

YrneBonmpl:  cocTtaB, KjiacCUUKAIUsS ~ yriaeBojoB  (MOHO-, JU- U
nonucaxapupl). ['oko3a — mpocTermmii MoOHOCaXxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugom Menu(ll), oxucienue ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’XKEHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pykTo3a KaKk U30MEP IIIFOKO3BIL.

Kpaxman u nemnono3a Kak npupojHbie noiuMepbl. CTpoeHue Kpaxmana u
nenono3bl. du3nueckue M XHMHYECKHME CBOWCTBA Kpaxmana (TUApOJIu3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
npoBeJicHHe, HAOMIOJCHUE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE ATaHOJa
okcugoMm Meau(Il)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
rugpokcugom meau(ll)), anpuernioB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(Il), B3ammMomeicTBHE Kpaxmalia C HOJIOM),
MIPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrble 3amaun.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECCTB MM MTPOTYKTOB PEAKIINN).

A30TcozepKallie OPraHu4eCKUE COCTUHEHUSL.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYeckue coeAruHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe ruiuHa). buonorumdeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkn Kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHud. llepBuuHnas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
HaOJFOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIusi OCIKOB MIPH
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIE TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHS] BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTraHUYECKOW XUMHUHU B
10 xmacce OCyIIECTBISETCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAayYHBIX MOHSTUHN, TaK U TOHSATUM, SIBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01mMe ecTeCTBEHHO-HAYYHbIE MMOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, rUmoTe3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, nNepruoIMIHOCTh, HAOII0IEHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®uzuka: MmaTepus, OdHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
DHEPreTUYECKUN ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPTraHU3ME,
dboToCHMHTE3, OHOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOIbBI, KHPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabI, TOPHBIE MTOPOJIBI, TIOJIE3HBIE UCKOTIAEMBbIE, TOILTUBO,
pecypchl.



TexHonorus: IMUIICBBIC TPOAYKTBI, OCHOBBI PAOMUOHAJIBHOIO IIHTAHUA,
MOKOIIMEC CpeaAcTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIApaThl, MAaTCpHUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHUU

XUMUYECKUN dJeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUYecKre ypOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpesiesieHus] JICKTPOHOB MO0 OpOUTAIsIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. DNEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J. . MenaeneeBa. CBs3b MEPUOJUYECKOTO 3aKOHA U [leproamyeckoil cUCTEMBbI
xuMmuueckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TEepUuoaaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBA3b. BHIBl XMMHUYECKOW CBSI3H
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelii). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[IoHsTne o nucnepcHbix cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10J1s1 BeliecTBa B paCTBOPE.

Knaccuduxarus HEOPIraHUYECKUX COCIMHEHUU. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumuueckass — peaknusa. Kimaccupukanmss XUMHYECKMX — peakiuii B
HEOPraHUYECKOM M OpPraHMYeCKOM XHUMHHM. 3aKOH COXPAHEHHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

CKOpOoCTh peakliu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUUYECKOE paBHOBecHE. DaKTOPbI, BIMAKOIIME HA COCTOSHHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnexTponutnyeckas nuccormanus. CribHbIC U cladbie 3eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpAJIbHA, IIEJIOYHAS.



OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPallCHUMN:
nemoHctpanus Tabmui «Ilepuogudeckas cuctema xumuueckux snementos J[. U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOII0JCHUE U
ONKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONpeeICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWUKATOPA, PEaKIWH HWOHHOTO oOMeHa),
MIPOBE/ICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKLIUN.

Pacuérurle 3amaqn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PacUYE€Thl C HUCIOJIL30BAHUEM IMOHATHS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckas xumus

Hemeramner. Ilonoxxenne HemeraiuioB B llepuomnueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETANIOB (Ha IpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BaXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpEeMHHMs) W HX  COCAMHEHUH  (OKCHUJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE Ba)KHENIIIMX HEMETAJUIOB U UX COECTMHEHU.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guznueckue cBoiicTBa MeTayioB. CIuiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HAPSHKEHUN METAJIIOB.

XHWMUYECKHE CBOMCTBA BAKHEWIIIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

OKCMEpUMEHTAIbHBIE METOJIbl M3YyYEeHUS BEIIECTB U MX IMPEBpaIlCHUI:
U3y4YeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 0O0pa3IOB HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/]a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHIA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa wiM 00bEMaA ra3oB MO W3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



pac4€Thl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
Y3 BEILIECTB UMEET MPUMECH.

XHuMuA ¥ KU3Hb

Ponp xuMum B 0OecrieyeHUM 3KOJOTHYECKOM, SHEPTreTHUUECKON U IHILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBnennss 00 OOHNIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJy4YCHHUS BaXKHEHIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEHUIINE CTPOUTEIIHHBIE
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTe€pHajbl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuabl i JJEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAIIbHBIC
yA0OpeHus.

XuMHS U 30pOBBE YEJIOBEKA: MpaBUJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MIaCHOTO MCIIOIb30BaHUS MpernapaToB OBITOBOM XMMHUU
B IIOBCETHECBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€W TMpU  U3YyYCHUM OOImel u
HEOpraHudeckol XumMuu B 11 Kiacce oCyIeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX ECTEeCTBEHHO-HAYYHBIX TIOHATHUH, TaK MW TIOHATUH, SBIISIOITAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUSA: HAy4dHbId (DaKT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(puKaiusi, IepUOIUIHOCTb, HaAOIIOCHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHD, BEIIECTBO, TETO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3UUYECKHUE BEJIMYMHBI U €AUHUIIBI UX
W3MEPEHUS, CKOPOCTh.

buomorus: kjeTka, opraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- u
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHepaibl, TOpHBIE MTOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIURBO,
PECYPCHL.

TexHomorus: XuMHYeCKasi MPOMBIIUICHHOCTb, METAJUTYyprus, MPOU3BOICTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIEBAs
MPOMBIIJICHHOCTh,  (hapMarieBTUUeCKass  MPOMBIIIICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IMpernapaTroB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUH.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
XUMHUN HA BA30OBOM YPOBHE CPEJAHEI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOyYarONIMMHUCSL TMPOTPaMM  CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHo-MeTonu4Yecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CACTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHS» Ha YPOBHE CPETHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBAIIMU K O0YyUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYarolUMXcs PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYyphl M CLIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTalTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [NEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMU B OOULIECTBE
HOpMaMM Y TpPaBWIAMM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxKaroT
c(OpPMHPOBAHHOCTh OIbITA MO3HABATENILHOM M TNPAKTUYECKON J1€ATeNbHOCTU
oOyuJaroluxcs Mo peaiv3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIMTAHUA:

OCO3HaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIIOPSIKY;

NPEACTABICHUSI O COLUMAJIBHBIX HOPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIBHOCTH MPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU AESTEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACIJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTH)KCHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KpPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YEeCTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IIOCJIEICTBHM 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHMUSl 1EHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TNPAaBWJI HMHAMUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHHM NPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



UHTEpeca K MPAKTHUYECKOMY U3YUYEHHIO MPOQECCHIl pa3IMdHOTO pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayumied mnpodeccuu U peain3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBaHMS )KU3HU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH JUIS
pelIeHus: BOIPOCOB PAlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HEMPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOAHON Cpele, YMEHHs MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUHU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUS CHeU(UKA XUMHUU KaK HayKh, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI U YEIOBEKa, B
NMO3HAHWU TPUPOJHBIX 3aAKOHOMEPHOCTEH W peleHUuH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOH
UUBUJIM3AUUU: B €€ TYMAHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMM HOBOM 0a3bl MaTepUaIbHOU KYyJIbTYpHI, PEHICHUU TI00aTBHBIX TTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIrETUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPpyJda W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



HoJTydaeMble 3HAHUS )T aHAJIA3a U OOBSICHCHHUS SIBIICHUH OKPYIKAOIIET0 MUpPa U
MPOUCXOAAIINX B HEM W3MEHECHUH, YMEHHUS JIelaTh 000CHOBaHHBIC 3aKIFOUCHUS HA
OCHOBE HAyYHBIX (AKTOB W UMEIONIMXCA JAaHHBIX C IEJBI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3IMYHBIX cepax mpodeccuoHanbHOMI
JESATCIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
[EJOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, KCCleI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

pETyJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATTLHOM KOMIICTCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH o0yJaromuxcs UCII0JIb30BaTh OCBOEHHBIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JICCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMHU.

OBJaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOrHYecKmne JeicTBUSL:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesiTh LENH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEJISIMU;



UCIIOJB30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JJOTMUECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIF30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIAEIBHBIX (PaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIsd KJIacCU(PUKAIIMU BEIIECTB H
XAMHWYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
ABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXJIeHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBAEMbIX
SIBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOLIECCE TTO3HAHMS, UCTIOIB3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBJICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHMSI BEIIECTB U XUMHYECKUX
peaKkuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAaHHBIE BOMPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATEIIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIILHO JJOCTOBEPHOCTH PE3YJIbTaTOB MCCIICAOBAHUSA,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JIEATEIIbHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB pEIICHUS NPAaKTUYECKUX 3a7ay, MPUMEHECHHUIO Pa3IuYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ unpopmaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX HWHOOpManuu (HAy4dHO-
NOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPIKAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (OpM
MpeICTaBICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTUBOPEYNBOCTD;



(bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUUYHbIE METOJABI MPHU MOUCKE U
orbope wuHpOpMaNMK, HEOOXOMUMOW [T BBIMOJTHEHUS YYEOHBIX  3a71ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMy  TMpPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMel: NPUMEHATh MEXIpeAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI M0 CYHIECTBY 0OCYKJAaeMOM TEMBbI B XOJ€ JUaAJIOra U/Win
JTUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBINOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATh BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHUe YHHBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOI IO3HABATEJIbHYIO
JeSITEIbHOCTD, OMpeenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TNpeIaraéMblii ajiroput™ ACHCTBUN NpuU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
3G (EeKTUBHBIN CMOCO0 MX peHieHus ¢ y4ETOM TOJNyYeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJb CBOEH NEATEIHHOCTH HAa OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIbTATBI

10 KITIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa’)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJICHUU



npupoabl, B  (HOPMHPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAJIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHsI TPAKTUYECKUX 3a1ad
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M MPHUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAralOIIMe TMOHATHA (XMUMHYECKHI JJIEMEHT, aToM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpallEéHHAas), MOJb, MOJISIpHAsS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panuKan, U30MEpPHs, U30MEPhI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOLOPOIBI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXXHEUIIMX OPraHMYECKHX BEIIECTB B OBITY U
IIPAKTUYECKOM ACSATEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHU;

Cc()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
bopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEakKLui,
W3rOTaBIMBATh MOJENM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUM YyCTaHaBIUBaTh MPHUHA]JICKHOCTh HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaThb KM Ha3BaHUA II0
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIE
HA3BaHUS OTAEIBHBIX OpPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EeHON, (popManbIerul, aueTanbIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIBl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTMHEHUAX (OJMHAPHBIC U KPATHBIE);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHSITh TOJOXKEHUS TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
dbu3nueckue M XMMHUYECKHE CBOMCTBA TUIHUYHBIX MPEACTABUTENICH pPa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, NPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbiUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Chipbsi (He(QTh, NTPHUPOAHBIM Ta3, Yyrojib), CIOCOOBI HX MEpepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/Iol U J1TabOpaTOpHBIM O00OpYJAOBaHUEM, a TaKXe IMpaBwia OoOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArpEBaHUU, TOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIUU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO DKCIIepUMEHTa B (opMe 3aluCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA aAHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIUIO, TOyYaeMyl) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTEepHET U Ipyrux);



chOPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMATh  TpaBWjia  AKOJOTUYECKH
1[€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIci Tokazatens [1JIK, mosicHITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIST 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHUS BEIIECTB U
XUMHYCCKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHAYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa, POJA XHMHUHA B TO3HAHUM SIBICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYSCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINEe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30ToN, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHAYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTAJUIMYECKasl PEIIETKa,
TUIIBl  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS dHEPTUU
MpY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U 0€30MMaCHOM HCIIOJIb30BaHUU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTEpHbIE MPHU3HAKU TOHSATHUH,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XMMHYECKYIO CHMBOJIUKY JJIs
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematndeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld Tra3, YIJIEKUCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallEHask U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(hOpPMHUPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCIMHEHUAX, TUIl
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOPaxX HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKHUX BEIIECTB MO MX COCTaBy K OINpPEACIIEHHOMY Kiaccy/TpyIe
COEIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOIUYECKOTO 3aKoHa /[,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONTYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuueckux snemeHToB . M. MenpaeneeBa, ucnonb3ys MHOHSATUSA «S-, p-, d-
AIEKTPOHHBIE opouTanm, «QHEPTreTUYECKNE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U UX COEAMHEHUN
10 nepuojaaM u rpymnnam llepuoauueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKHE PEAKLIUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBY pPEarupyrolluX BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKPALEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PpEAKLIMH, MOATBEPKIAIOIIIE
KAUECTBEHHbI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

chOpMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKON
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHS] CEPHOM KHUCIIOTBHI, aMMHUAKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIMSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEULIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAoi M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh M BBINOJHATH XUMHYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENIEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKON PEAKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbBIE pEaKuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
OpPEJCTaBIsATh PE3yJabTaThl XUMHUYECKOIO HSKCIepUMEHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHWMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEpHET U Apyrux);



chOPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMATh  TpaBWjia  AKOJOTUYECKH
1[€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIE OpTraHU3MBbI ONPENICTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, Ha TpuMepax CrHocOObl YMEHBIICHUS |
MIPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OpPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKUX

dbopmy.
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Kon
NpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUU

ChopmupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUpPONbI, B (OPMHPOBAHMU MBIIUICHUS U KYJIBTYpHI
JUYHOCTH, €€ (PYHKUMOHAIBHOM TpaMOTHOCTH, HEOOXOIUMOM IS
pelIeHusT TPAKTUYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenue cucremMoil XUMHUYECKUX 3HAHUH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIue IMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30MeEpHs, HU30MEPBHI,
FOMOJIOTUYECKUN PSAM, TOMOJIOTH, YIJIEBOJAOPOIbI, KHCIOpPOA- U
a30TCO/ICpKAINE COCAMHEHUs, OMOJIOTMYCCKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUHU H 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHnuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBENIEHHWsS O CBOWCTBAaX, COCTaBe, IMOJIYyYeHUH U O€30MacHOM
WCIIONB30BAaHUM  BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopmMHpoBaHHOCTh YMEHMH BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUM,  YCTaHABIMBATbL WX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIME TOHATHSA IIPU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTAaHUYECKUX COCTUHEHUIN

c(hOpPMUPOBAHHOCTh YMEHHI HCIIONH30BATh XUMUYECKYI) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPTaHUYEeCKUX
BEIIECTB I WIIIIOCTPALUA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTpOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  IMPHHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEHUH (YriieBOAOPOIbL,
KHCJIIOPOJIT M a30TCOJEpKalllhe COEAUHEHUs, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHUS ONPEACIATh BUIABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHApPHBIE U KPATHbIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSATH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byriepoBa mis oObsacHeHus
3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUS MACChl BCUICCTB

Vr. JICBOAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpPraHn4€CKUC COCIUHCHU. BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh yYMEHUN NPUBOAMTH TPUBHUAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, NPONWIEH, AalleTUJIECH,
STWJICHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBasl KHCJIOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTJIo3a,

[JIMLKH)

2.2

CdopMHpOBaHHOCTh YMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3mvyecKkne W XUMUYECKHE CBOWCTBA TUIMYHBIX TMPECTaBUTENEH
Pa3IUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJICH,
MpOMNuJIeH, aneTuieH, OyramueH-1,3, metunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, TUJICHTJIUKOJb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHUCJIOTBHI, TJIFOKO3a, Kpaxmaj, IeUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH T€HETHMUYECKYIO CBS3b
MEXIY  TUINHWYHBIMU  NPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIl
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CdopMupoBaHHOCTH yMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbS (HEPTH, TPUPOIHBINA Ta3, Yrodb), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJIB3YCMBIX B XUMUHU IIPU U3YUYCHHUU




3.2

BEIIECTB W XHUMHUYECKUX SBICHUH (HaOmIOJaeHWe, U3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbBIE
XUMUYECKUE 3HAaHUS JUIA NPHUHATHS PEHIeHUH B KOHKPETHBIX

KHU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCT, yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON TMOCynoil u 1abopaTopHBIM O0OpYJOBaHHEM, a TaKXkKe
npaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

CdopmupoBaHHOCT YMEHUM TUIAHUPOBATH U BBIMOJHATH XUMHYECKUN
SKCIIEPUMEHT (IIPEeBpALICHUS] OPraHUYECKUX BEIIECTB [IPH HArPEBaHUH,
MOJIy4YEHUE 3TUIIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JICHAaTypamus OETKOB TP HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUMU C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpalleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
o0opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHCHUH COOTBETCTBYIOIIMX

peaknuii 1 GopMyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

34

3.5

CdopmupoBaHHOCTh YMEHUI IPOBOAUTH BBIYMCIICHUS 110 XMMUUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM
IIPOAYKTa peaklMy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
U3 UCXOJIHBIX BELIECTB WIIM IPOAYKTOB PEAKLIUH)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMHUpOBAaHHOCT, yMEHHH COOJIO/IaTh TMpaBUja JKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY U TPYJIOBOM JAEATEIHLHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpezbl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KHMBbIE OPraHU3MBbI
omnpeAeNEéHHBIX OPraHNYEeCKUX BEIIECTB, OHMMAs CMBICI TOKa3aTess
MK (mpenenpHO AOMYCTUMOM  KOHIIEHTpAllMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBPALCHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHus




TeopeTnyeckre OCHOBBI XUMUU

1.1

1.2

1.3

Brnagenue cucreMod XMMUYECKMX 3HAaHUW, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOLINE  IMOHATUSA  (XMMHYECKUH  3JEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIIN aTOMOB,
WOH, MOJIEKYJIa, BaJCHTHOCTb, DJIEKTPOOTPHULIATEIIBHOCTD, CTEIECHb
OKHUCJICHUS, XUMHYECKas CBSA3b, MOJIb, MOJISIPHAs Macca, MOJISPHBIN
00bEM, KpUCTAJUIMYECKas pelETKa, TUIBl XUMHYECKUX peakLui
(OKUCIIUTENbHO-BOCCTAHOBUTEINIBHBIE, 9K30- U SHIOTEPMHUYECKHE,
peakuuy MOHHOro OOMEHA), PacTBOP, AJIEKTPOJMTHI, HEIIEKTPOJIUTHI,
JNIEKTPOIIMTUYECKAsd  JUCCOLMALUA, OKHUCIHUTENb, BOCCTAHOBUTEINbD,
CKOpPOCTb XMMHYECKOM PEaKLMH, XMMHUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHbI (TEOpHs 3JIEKTPOIUTHUYECKON auccormanuy, llepuonuueckuii
3akoH JI.M. MeHzeneeBa, 3aKOH COXPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PAaKTOJIOTMUECKUE CBEJIEHUS O CBOWCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY M MNPaKTUYECKOW AEATeNbHOCTU

YCJIOBCKaA

ChopMupoBaHHOCTh yMEHMI BBISBIATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSA3b HM3YYCHHBIX TMOHSITHI, NPUMEHSTh COOTBETCTBYIOIIUE
MOHSATUSA TIPU ONHCAHUM CTPOCHUSI U CBOMCTB HEOPTaHUYECKUX
BEUIECTB W HMX TMPEBPAIICHUN; BBISBIATH B3aUMOCBSI3b XHUMHUYECKHUX
3HAHUU C MOHITHSIMH u MpeICTaBICHUSIMH JIPYTHUX

€CTECTBEHHOHAYYHBIX IPEIMETOB
BnageHne OCHOBHBIMH METOJAaMM HAay4HOTO ITO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HAOmOJaeHUe, U3MEpEeHHe, SKCIEPUMEHT,

MOJICIUPOBAHNE)

1.4

CdopMHpOBaHHOCTh YMEHHUH ONPEIENATh BaJEHTHOCTh M CTENEHb
OKHCJICHUS XHMHMYECKHX DJIEMEHTOB B COCIUHEHUAX pa3IMYHOIO
coCTaBa, BHJ  XMMHUYECKOH  CBs3W  (KOBaJeHTHas, MOHHasd,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COCIUHEHUSAX, TUI KPUCTAITIMYECKON
pEeETKH KOHKPETHOTIO BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs,

MeTaJuIn4yecKas)

1.5

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOJHBIX

pacTBOpax HCOPraHNUICCKUX COE€IUHEHUI

1.6

ChopmupoBaHHOCTE ~ YMEHHS  KJIAcCH(UIUPOBATh  XMMHUYECKUE
peaKkiuu Mo pa3NIuyHbIM MpHU3HAKaM (YHCITy W COCTaBY peardpyrolImx
BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HU3MEHEHUIO CTerneHen

OKHUCJIGHHS  D3JIEMEHTOB,  OOpaTUMOCTH  peakUuu,  y4acTHIO



KaTaJlu3aTopa)

1.7

ChopMupOBaHHOCTb YMEHMH  COCTaBJIATh YPABHEHUS  peakLui
pPa3JIMYHBIX THUIIOB, IIOJHBIE WU COKpAlICHHBIC YpPaBHEHUS pPEAKLUN
MOHHOI'0 0OMEHA, YUUThIBasl yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UAYT

10 KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOLINE
KaueCTBEHHBIH COCTaB  pa3IUYHbIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM IMYTEM HOHBI, MPUCYTCTBYIONIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEIECTB

1.9

ChopMupoBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajylaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

2.3
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CpopMHUpOBaHHOCT, yMEHUH OOBACHITH 3aBHCHUMOCTh CKOPOCTH

XUMHUYECKOHN peaklny OT pa3indHbIX (haKTOPOB

ChopmupoBaHHOCTh yMEHHMI OOBACHATH  XapakTep CMEUICHUS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(npunnun Jle HlaTenbe)
OO6miast 1 HeOpraHu4vecKask XuMHs

CdopmupoBaHHOCTh yYMEHUH packpbiBaTh cMbich Ilepuonnyeckoro
3aKOHa J.. Menneneena u JIEMOHCTPUPOBATH ero
CHUCTEMaTU3UPYIOLYI0,  OOBSCHUTENBbHYIO M  HPOTHOCTUYECKYIO
byHKIIUN

CchopMupoBaHHOCTh YMEHHM XapaKTepU30BaTh AJIEKTPOHHOE CTPOECHUE
aTOMOB XUMHYECKMX di1eMeHTOB |—4 mnepuonos llepuoanueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATHUSL «S-, p-, d-dJEKTPOHHBIE OpOUTAIN», «IHEPIeTUUYECKUE
YPOBHH»,  OOBACHATH  3aKOHOMEPHOCTM  HM3MEHEHHUs  CBOMCTB
XUMHMYECKHUX DJIEMEHTOB M UX COEAMHEHMH IO NEepHoJaM M Ipynnam

[Iepnonnueckoi cucreMsl XuMu4ecKkux 3y1eMeHToB [I.1. Menneneesa

CdopmMHupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIME
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEILECTB PA3IMYHbBIX KJIACCOB,
MOATBEPKAAaTh  CYUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPraHWYECKMMH  BEUIECTBAMM  C  IIOMOIIBIO  YpaBHEHUH

COOTBETCTBYIOIINX XUMHUYECKUX PEAKITAN
ChopmupoBaHHOCTH  YMEHUH  yCTaHaBIWBAaTh  MPUHAATIEIKHOCTH
HEOpPraHMYECKHUX BELIECTB MO MX COCTaBy K OMNpENeNEHHOMY Kiaccy

(rpymme) coenuHEHUN (MPOCThIE BELIECTBA — METAJUIBl U HEMETAJLIbI,



OKCH/[IbI, OCHOBAHUSI, KUCIIOTBI, aM(OTEPHbIE THIPOKCHUIBI, COITH)

2.5

2.6

2.7

ChopMupoBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
UL cOCTaBleHHS (OPMYJT BEIIECTB M YPaBHEHHH XUMHUYECKUX
peakuuii, cuctemarnueckyro HomeHkinarypy (IUPAC) u TpuBuaiibHble
Ha3BaHUS OTHEJIbHBIX HEOPraHUMYeCKUX BelecTB (yrapHolii ras,
YIJIEKUCIBIA Ta3, aMMHUaK, raméHass H3BeCTb, HeEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

ChopMupoBaHHOCTh yMEHHUH XapaKTepu3oBaTh (OMHUCHIBATH) 0OO0IIME
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MNOATBEP)KAATh  CYIIECTBOBAHME  TEHETHYECKOW  CBSI3U  MEXKAY
HEOPraHWYEeCKUMH  BEIIECTBAMH  C  ITIOMOIIBIO  YpaBHEHUH

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/If/'I

CdopmupoBaHHOCTh YMEHHI MJIAHUPOBATH U BBIOIHATH XUMUYECKUI
SKCIIEPUMEHT (pa3jIoKEHHE IEpOKCHAa BOAOPOJAa B IPUCYTCTBUU
KaTaJIn3aToOpa, ONpPENEIEHUE Cpeabl pacCTBOPOB BELIECTB € IOMOIIBIO
YHHUBEPCATbHOIO WHAMKATOPA, BIMSHUE pPa3IMYHBIX (AKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peakluH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHBIC PEAaKIUU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha
KaTHOH aMMOHHS, pPELIEHUE SKCIEPHMEHTANbHbIX 3aJad 10 TeMaM
«Metamnel» u «HemeTanabsl») B COOTBETCTBUU C MPaBHIIAMU TEXHHUKHU
0e30MacHOCTH TpU OOpalleHHH C BellecTBaMH U J1ab0paTOPHBIM
o0opynoBaHuEM; MIPEACTaBIATh pe3yNIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

peaKI_II/Iﬁ )51 (I)OpMy.]'II/IpOBaTB BBIBOJABI HA OCHOBC 3THUX PC3YJIbTATOB

2.8

ChopMupoBaHHOCTb YMEHHMH coOONIOaTh MpaBWiia MOJIb30BAHUSA
XUMHUYECKOM MOCyAoM M Ja0opaTOpHBIM O0OpYyIOBaHHEM, a TaKKe
ImpaBujia O6paHIeHI/I$I C BCIICCTBAMH B COOTBCTCTBHU C MHCTPYKIHUAMU

110 BBIITOJTHCHUIO na60paTopH},1X XUMHNYECKUX OIIBITOB
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CdopMupoBaHHOCTH YMEHHI XapaKkTepU30BaTh XUMHYECKHE
MIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHUS! CEpHOMN
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTaBICHUI 00
OoOIMX HAyYHBIX MPHUHIMIAX ¥  DKOJOTHYECKHX  MpolieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh TPEICTABICHUNH O XUMHUYECKOW COCTaBISIONIEH
€CTECTBCHHOHAYYHOW KapTHHBI MHpPA, POJIM XHMHH B TO3HAHUH

SABICHUA NOpPUPOJBI, B (OPMUPOBAHMM MBIIUIEHUS M KYJIbTYpHI



JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM st
pelleHUs TPAKTHYECKUX 3a/ad U JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

3.2

CdopmupoBaHHOCTH YMEHUHI KPUTUYECKH aHAIM3UPOBATh
XUMHAYECKYI0 HMH(OpMaIio, MOJYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHHUKAIUU, ceTb IHTEpHET U Ipyrue)

33

34

ChopMHUpPOBAaHHOCT, yMEHUW COOJIIOJATh TIPAaBHJIA 3KOJOTHYECCKHU
1enecoo0pa3Horo MOBENCHUs B OBITY M TPYAOBOH NEATEILHOCTH B
LIEJIIX COXPaHEHUsI CBOEro 3J0pPOBbS M OKPYKAIOIIEH MNPUPOIHON
cpeasl

Oco3HaBaTh OMacHOCTb  BO3JECHCTBUSA HAa JKUBBIE OpPraHU3MBbI
ONpeAENEHHBIX BEIIECTB, MOHMMAs cMbIch nokaszarens [1/IK, moscHsaTh
Ha IpuMepax CrocoObl YMEHBIICHUS U MPEAOTBPAIIEHUS UX BPEIHOTO

BO3,I[€I>'ICTBI/I$I Ha OpraHu3M 4CJI0OBCKa

3.5

CdopmupoBaHHOCTH YMEHHH MIPOBOJUTD BBIYHCIICHUS c
WCIOJIb30BAHUEM TMOHSTHUSI «MAaccoBasi JIOJIS BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIICHWH Ta30B NPH XHUMHYECKUX PEAKIUAX, MAacCChl
BEIIECTBA WM 00bEMa Ta30B IO MU3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WiId 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIECTB,
TeroBoro 3¢ dexra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIHICCTB, MMPEBPALICHUA U COXPAHCHHUA SHCPTUU




IHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
1

1.1

1.2

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

[Ipenmer oprannueckoil XMMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B
MOJIyYEHUU HOBBIX BEIECTB M MaTepHasioB. Teopusi CTpPOCHUsT OPraHUYECKUX
coenunenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

CrpykTypHble (OpPMYJIBl OPraHUYECKHX BEIIECTB. | OMONOTHS, H30MEpHsL.
XUMHYECKasl CBS3b B OpraHU4Y€CKUX COCAMHCHUAX — OJHMHAPHBIC W KPATHBIC

CBA3U. Hpe,Z[CTaBJ'IeHI/IC (6] KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHUYCCKHX BCIICCTB

1.3

2.1

Homenkmarypa  opraHudeckux  COeAMHEHUW  (cucTeMaTHdeckas) |
TPUBHUAJIbHBIE HAa3BaHUS BAXHEHUIIUX MPEACTABUTENEH KJIACCOB OPTaHUYECKUX

BEILIECTB
YTIeBo0pOoasI

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMi psan. MeraH u dTaH —
NPOCTEHIINE MPEICTABUTENN ATKAHOB: (DU3MYECKHE U XMMHYECKHE CBOIMCTBA
(peakuuy 3aMelIeHMs] U TOPEHUSs), HAXOXACHWE B IPHUPOJE, NOJyYEHHUE U

IMPUMCHCHHC
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2.3

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psiA. DTUJIEH U HPONWIEH —
IpoCTENIINe MPEJCTAaBUTENN AIKEHOB: (PU3NYECKHEe U XMMHMUYECKHE CBOMCTBA
(peakMM THJIPUPOBAaHUS, TaJlOTEHUPOBAHUS, TUApAaTallUd, OKHUCIEHHS U
MOJIMMEPU3ALIH ), IOTyYEeHUE U IPUMEHEHHE

Ankanuensl: Oyraauen-1,3 um MerunOyraguen-1,3: crpoeHue, BaxHeiine
XUMHYECKHE CBOIICTBA (peakiust MOJIMMEPHU3AITUN ). [Tonyuenune

CUHTCTUYCCKOI'O KaydyKa U PE3UHbI
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2.5

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psil. AleTUIICH
— MPOCTEHIINI TpeACTaBUTENb alKMHOB: COCTaB, CTPOCHHE, (PUIUYECKUE U
XUMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHUS, TalOTEHUPOBAHUSA,

rUpaTalu, TOPeHUs ), HOJy4YeHUe U IPUMEHEHHE

Apenbl. beHzon: cocraB, crpoeHue, (GU3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy TaJOreHUPOBAHUS W HUTPOBAHMS), TOJIyYEHHE U TNPUMEHEHHE.
Tonyon: cocraB, cTpoeHue, PU3NUYECKHE U XUMHUYECKHUE CBOMCTBA (peaKiuu
TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOTYYCHHE U MPUMEHEeHHE. TOKCUYHOCTh
apeHoB. ['eHeTHYecKast CBA3b MEX]y YIVIEBOJOPOJAMH, NMPHUHAJIEKAIUMH K

Pa3InYHBIM KJ1acCaM



2.6

IIpuponHble HMCTOYHUKM YINIEBOLOPOAOB. I[Ipupoasslli ra3 W IOIYTHBIE
HedTsabIe ra3pl. Hed1h u €€ npoucxoxkaenue. CriocoOsl mepepadoTKu HeTH:
MEPEeroHKa, KPEKUHI (TePMHUYECKHM, KaTaauTHUuecKuil), muponus. [IpoaykTer
nepepaboTku He(dTH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KameHHbI# yroib ¥ poyKThl €ro nepepadboTku

Kucnopoacoaepxaiiue opraHuyecKue COeqMHEHMS

3.1

32
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[IpenenbHbple ONHOATOMHBIE CHOUPTHL. MeTaHOA M 3TaHOJ: CTPOEHME,
dbusznyeckne U XMMHUYECKHE CBOMCTBA (PEakUUu C aKTUBHBIMH MeETallJIaMH,
raJIoreHOBOJIOPOIaMU, TOpEHHE), MpUMEeHeHHe. BogopoaHbie CBSI3U MEXay
MOJIEKYJIaMH cIIUPTOB. JlelicTBHE MeTaHOJa U ATaHOJIa Ha OPraHU3M YeJIOBEKa.
MHoOroatoMHble  CIUPTBHL.  OJTUJIEHIJIMKOJIb M  IJIMLIEPUH:  CTPOECHHE,
dusznueckue M XUMHYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO IIETOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs! PeaKIlisl Ha MHOTOaTOMHBIE ciUpThI). JlelicTBre Ha

OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCpruHa U OTUJIICHIJIMKOJIA

denom: CTPOCHUC MOJICKYIJIbI, (1)I/I3I/I‘leCKI/IC A XUMHYECKHE CBOICTBA.

Tokcuunocth penona. [Ipumenenue dpenomna
Anpneruapl ¥ keTtoHsl. Dopmanbaerun, —ameTanblIerdi:  CTPOCHHE,

¢usznueckue M XUMHYECKME  CBOMCTBa  (peakUuu  OKHUCIEHUS U

BOCCTAaHOBJICHH, KAYCCTBCHHBIC peaKL{I/II/I), MOJIY4YCHHEC U ITPUMCHCHUC
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OmHOOCHOBHEBIE TIpe/IebHBIE KAPOOHOBBIE KUCIOTH. MypaBbrUHAs U yKCYCHAs
KHCJIOTBI: CTpOeHHE, (PU3MUECKUEe U XUMHUECKUe CBOMCTBa (CBOMCTBA, 00LIMe
JUI KJjlacca KUCIOT, Peaklus STepU(HKalNK), MOJy4yeHHEe U NPUMEHEHHE.
CreapuHoBass M  OJIEMHOBAas KHUCJIOThl Kak MPEACTaBUTENN  BBICIIHUX
KapOOHOBBIX KHUCJIOT. MblIa Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HUX

MoOIoIIee AeCTBUE

3.5

3.6

CnoxHble >Qupbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['maponus
CIOXHBIX 3¢upoB. Kupel. I'mapomus xupos. IlpumeHeHue KUpOB.

buonornyeckas POJIb KUPOB

YrneBoapl:  cocTaB, KilacCH(UKalus  YrIeBOAOB  (MOHO-, JU- U
noyMcaxapujisl). [JOoKo3a — TIpOCTEHIIN MOHOCAXapui: OCOOCHHOCTH
CTPOCHUSI MOJICKYJIbI, (DU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICICTBIE
¢ rugpokcugom Menu(ll), okucieHwe aMMHauHBIM PAacCTBOPOM OKCHAA
cepebpa(l), BoccTaHOBIIEHUE, OpOKEHHE TITIOKO3bI), HAXOXKICHHUE B MPHUPO/IE,
npuMeHeHue, Owuosorudeckas poib. DotocwHTe3. DpykKTo3a Kak H30MEp
rmoko3bl. Kpaxman u mesutronosa Kak HpupojHble moiumepbl. CTpoeHue
KpaxMmaia W 1eiunosio3bl. dusnyueckne U XMMHUYECKHE CBOMCTBA Kpaxmania

(FI/IIlpOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)




A3oTcoaepKalue OpraHuyecKue COeAMHEHUS

4.1

4.2

AMUHOKHCIIOTHI KaK aM(pOTEepHbIe OpraHnyeckue coeannenus. duznyeckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpumepe riunuHa). buonornyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTus

benkn kak DpUpPOIHBIE BBICOKOMOJEKYJSIpHBIE coelMHEHHUdA. IlepBuuHasd,
BTOPUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA OEIKOB:

THJIPOJIN3, JCHATYpalts, KA4YeCTBEHHBIC PEaKIH Ha OeJIKH

BricokoMoneKysipHble COEUHEHUS

5.1

5.2

OCHOBHBIE TOHSATHS XMMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEPHU3ALMH, CPEIHSS
MoJieKymsipHass Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYIJISIPHBIX
COEIMHEHUI — MOTMMEpU3aIIHs U MOJIUKOHICHCALIHS

OKCHepUMEHTAIbHBIE METO/Abl HM3yYeHHUS BEIIECTB U UX MPEeBpallCHUI:
O3HaKOMJIeHHE ¢ oOpaslamMu NPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETHYECKOrO KayuyKa U pe3UHbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

TeopeTnyeckre OCHOBbI XUMUU

1.1

XUMUYEeCKU 3eMeHT. AToM. Sapo aroma, U30TONbL. DJIEKTPOHHAs
000J104yKa. DHEpreTuYeckre ypoBHH, OAYPOBHH. ATOMHBIE OpOUTay, s-, p-,
d-snemenTbl. OCOOEHHOCTH paclpe/ieIeHus] JEKTPOHOB MO OpOuTansiM B
aToMax dJIEMEHTOB TEPBBIX YETHIPEX TEPHOJIOB. DIEKTPOHHAS KOHPHUTYpAIHsI

aTOMOB

1.2

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XMMUYECKHX 3JIEMEHTOB
J.U. MenneneeBa. Cpsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CUCTEMBbI XUMHYECKUX 3JIeMeHTOB [[.M. MenzeneeBa ¢ COBpEMEHHOM Teopuen
CTPOCHMSI AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHMS CBOWCTB XMMHUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIaM U

nepuoaam. 3HaueHue NEPpUOANYCCKOro 3aKOHa B pa3BUTHU HAYKHU

1.3

1.4

Ctpoenne BemiecTBa. XHMHYECKas CBA3b. BUIbl XMMUYECKOW CBS3U
(koBaJieHTHasl HEMOJsipHasT U TOJIApHAs, MOHHAasA, MeTamuyeckas). Monsl:
KaTUOHBI M AaHUOHBI. MeXaHU3Mbl 00pa3OBaHUsl KOBAJIEHTHOM XHMHUYECKOU

cBsi31 (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). BogoponHas cBs3b

BanenTtHocTh. DnekTpooTpuiiatenbHoCcTh. CTeNeHb OKUCIIEHUS




1.5

BemectBa  MOJEKYJIIpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa  BEINECTBA. [HMBl KPUCTAUIMYECKHX  PELIETOK.
3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIA KPUCTAJUIMYECKOH pEILETKH.
[lonsTe o aucnepcHbIX cucTeMmax. VICTMHHBIE M KOJIJIOWJIHBIE PacTBOPBHI.

MaccoBasi 107151 BEIIeCTBa B pacTBOpPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUI. Homenxiarypa

HCOPraHNYCCKUX BCUICCTB

1.7

1.8

1.9

Xumuueckass — peakius.  Knaccudukanus — XUMHYECKHX — PEaKIUid B
HEOPraHWYeCKOM ¥ OpPraHu4ecKOd XHWMHHU. 3aKOH COXPaHECHHS MaccChl
BEIIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPrUU IMPU XUMHUUYECKUX

peakuusax
CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB

O6paTI/IMI>Ie PCaKIu. XHUMHYECKOE PaBHOBECCHC. (DaKTOpLI, BIUAOININEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

Onexrponautnyeckas auccounanus. CuibHble U ciaalble 3nekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BCHICCTB: KHUCJIad, HeflTpaJ’H:Haﬂ, arejao4yHasd. PeaKIII/II/I

HOHHOI'0 OOMEHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuun

2.1

HeOpraHI/IquKaﬂ XUMUA

Hemerannel. Ilonoxenue HemetawoB B Ilepuoamueckoit  cucreme
xumuueckux aneMeHnToB J[.M. MenneneeBa u 0COOEHHOCTU CTPOEHUS aTOMOB.
dusnyeckue CBOICTBA HEMETAIIOB. AJIJIOTPOIMS HEMETAJUIOB (Ha MpuUMepe

KHCJIOpo/ia, cepbl, hocdopa u yriepoia)

22

23

XUMHUYECKHE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (TajJOreHOB, CEphI, a30Ta,
dochopa, yrimepoma W KpeMHHS) M HUX COCIUHEHHH  (OKCHIIOB,
KHCIIOPOJICOICPIKAIUX KHUCIIOT, BOJOPOIHBIX coenuHeHui). [Ipumenenue

Ba)KHEHUIIIMX HEMETAIIJIOB U UX COCTUHEHUI

Meraiuel. [lonoxenue MmerannoB B Ilepruonnueckoi cucreMe XMMHUYECKHUX
anementoB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX
o0onouek atomoB MeTauioB. OOmue Qu3nueckue CBOWCTBA METAJUIOB.

CraBbl METAILIIOB. 3HeKTp0XHMH‘IeCKHﬁ pAax HaHpH)KeHI/Iﬁ MCETAJIJIOB

2.4

2.5

XUMUYECKHE CBOMCTBA BaKHEHIIMX METaUIOB (HATpui, KaJluid, KaJlbLUH,
MarHui, aJlOMUHHMHN, IIMHK, XpOM, *KeJie30, Me/ib) U UX coeanHeHui. Obuue

CITIOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy N TCXHHUKE

I'enetnyeckas CBA3b HCOpPTaHWYCCKUX  BCHICCTB, MPUHALJICKAINIUX K

Pa3IMUHBIM Ki1accaM




XUMUS U )KU3Hb

3.1

3.2

3.3

Ponp xuMuu B 00ECIIEUYEHUUM IKOJIOTUYECKOM, SHEPreTUICCKOW W IMHIIEBOU
0€30MacHOCTH, pa3BUTHM MeAMLIMHBL. [loHSATHE O Hay4yHBIX MeTolax

IIO3HAaHUs BCIIECTB U XUMHYCCKHUX peaKuHﬁ

IIpencraBnenus o0 OOWMX HAyYHBIX [PUHLUIAX [POMBIIUIEHHOTO
MIOJIyYEHUSI BaXKHEUIIMX BellecTB. UenoBek B MUPE BELIECTB U MAaTEPHUAIIOB:
BAKHEUIIIME CTPOMUTENIbHBIE MAaTEpUalbl, KOHCTPYKIIMOHHBIC MAaTEpUAIIbI,
KpPaCKH, CTEKJIO, KepaMHUKa, MaTepUallbl Ul DJIEKTPOHUKH, HAHOMATCPHUAIIbI,

OpraHUYecKre U MUHEpaJIbHbIE YOOPEHHUS

Xumusa u 300pPOBLE HYCJIIOBCKaA: IIpaBUJIa HCIIOJbB30BaHUA JICKAPCTBCHHBIX
npcIiapaTroB, IIpaBUId 0€30I1aCHOTO HCIIOIL30BaHUs IpernapaToB OBITOBOM

XHUMHHU B HOBCCI[HCBHOﬁ KHU3HU
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