MHUHHUCTEPCTBO NPOCBEINEHUS POCCHICKOI OEJEPAIINNA

PocToBckas o6aacts MsicunxoBcknii paiion ceso Yanteipn

MY " Otaen o6pazosanns AnmunncTpanun MscHEKOBCKOro pakiona"

MBOY COMI Ne3

PACCMOTPEHO COI'TACOBAHO ] HO
; .

Pyxos ZTCJIB oImo PykoBomuTens MC /O ‘

i A ,

¥ %) ol
3amynkas C.B. Tyxuksan @ w924/ Byraga C.A.

ITporokon Nel ot «29» IIporoxon Nel ot «31» Ka3 No 2(;10/ oT «1»
aBrycra 2026 r. asrycra 2026r. “eeHTI0ps="2026 .

PABOYAS ITPOTPAMMA
(ID 3028038)

y4eOHoro npeamera «Xumus. Basoserii YPOBEHbL)

s obyuarormuxcs 10- 11 xnaccos

cejio Yantoips 2026



MUWHUCTEPCTBO NPOCBEINEHUA POCCUVCKOM ®EJIEPAIIIN

PocToBckas o0s1acTh MACHUKOBCKHH PaiioH cesio YaaTeipb

MY " Otaen o0pa3zoBanusi AiMUHMCTPANMU MsICHUKOBCKOIo paiona'

MBOY COLI Ne3
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoaurens HIMO PykoBomgurens MC Jupektop
3anynkas C.B. Tyxuksn O.I'. byrasu C.A.
[Tporoxosn Nel ot «29» [Iporokoin Nel ot «31» [Ipukas Ne 240 ot «1»
aBrycra 2026r. aBrycra 2026r. ceHtsiops 2026 r.
PABOYAS ITPOI'PAMMA

(ID 10695175)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

1151 ooyuarormmxcest 10 — 11 kiraccos

cesio Haarsips 2026






HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOimero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerum pa3BUTHS BocOUTaHus B Pocculickoil
Odeneparun Ha niepuoy 10 2025 ronma» (Pacmopspkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMHU
yaeOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIH
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alllK, SBJISETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJioBeKa, a TakKe OJKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xumMuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpeHEero o0IIero 00pa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOECHHE KOTOPOro OIpEIETICHbl B
nporpaMme 1O XMMHUU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed W MPUHLMIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHU 00 OKpPY>KAIOUIEM MHUpE KaK O €AUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMuUpyeTcs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa odOmectBa. CoBpeMeHHas XHMHSA KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBB.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJKEHUS
00pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass U HeopraHUYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHUYECKOMW XUMUHU (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMMHHM BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIE€BOJOPOAOB 10 CIOXKHBIX OMOJIOIMYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yriOM 3peHHS B mpeamere «XuUMHUS» 0a30BOro YypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYecKoM peakiuu. Tak, B "acTHOCTH, B Kypce «OOmIas M HeopraHuyeckas
XUMHSD» 00ydYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01m1aroiei 10 00BACHSIONIEH 1 MPOTHOZUPYIOUICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMHU COJEP)KAHMS, WMEIOIIMMHU KYJbTYPOJOTHMYECKH W NPHUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUA K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPHUIOKEHUUA XUMHUH, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
NPUMEHATh €€ JUIsl TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbBIX U
HKCIEPUMEHTAIbHBIX UCCIIEA0BATENbCKUX 33/1a4. B 1enoM conepkanue ydeOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUHA IIyTEM >SKCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (aKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTHMYECKUX Npoldiiem, a
TakKe MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JaronMxcss NPUHATHIE NPOrpaMMOM IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEp)KaHUSI M TMOCTPOEHUS NpeIMeTa MpeAyCMaTpuBarOT (OpMUPOBAHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHH, HUMeEIOMMX 0a30Bo€ 3HAUCHHE IS
pa3’MyYHBIX BHJIOB JESATENIBHOCTH: peUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIEpKATEeJIbHOM XapaKTEePUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBieHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHIO LIEJEH W3Yy4YECHUS
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOU
JeKaT KIHYEBbIE MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAyYHBIX METO/AX MMO3HAHUS
BEUIECTB M XUMHYECKHX pEakUuid, HEOOXOJUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHIA,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB JIEATEIbHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeIMeTa B IPOrpamMMe M0 XUMHHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpEernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArnovTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHOM OpPraHU3alluy, BIAJCIOLIEIO HE
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peIIEHUS TPaKTUYECKUX 3a/1ay.

B cBf3M ¢ 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TaKKUE LIENU U 33]]a4M, KaK:

ajanrtanusi 00y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pELICHU B KOHKPETHBIX >KM3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAUMBIX JUIsl MPUOOpPETEHUs: OmbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTCIUIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMHUYECKOTO COJIEP KaHMUS;

dbopMupOBaHUE U pa3BUTHE Y OOYUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BaXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHAIBHOTO MTPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl TNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpeXHOIO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM miaHe cpemHero ooOmero oOpa3oBaHUs Y4YEOHBINM MpeaMeT
«XuMH», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS OOs3aTENIbHBIM y4eOHBIM
IPEIMETOM.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobuiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coenquHeHnit A. M. bytnepoBa, €€ 0ocHOBHbIE 110JI0’keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omoinorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMarudeckas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BELIECTB, HAONIOJACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpYU HarpeBaHuu (IJI1aBjIeHHe, 0OOyTJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHM psAA. Meran u 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U MPONUIIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH THAPUPOBAHUS, TaJIOTE€HUPOBAHUS, TMIpaTALUH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), MIOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae, cmpoeHue,  Quauyeckue U  XUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOAYYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrocoObl mepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIit
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEePUMEHTAIbHBIE METOJbl HM3Y4YEHHsS BEIIECTB M HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oOOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroip», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3YYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON U 3TaHOJ: CTPOECHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C aKTUBHBIMH MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHUPTBL. OJTWICHIJMKOIb W  INIMLIEPUH: CTPOCHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMe W XHUMHYECKUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHN, ALETAIBACIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbHHas W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
coxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyueckas
POJIb KUPOB.



YrneBonmpl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXJEHHUE B MPUPOJE, NMPUMEHEHHUE,
ounonornyeckas poiib. PotocuHTe3. pyKTO3aKAKU30MEPIIIFOKO3BI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIHMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeicTBHEe kpaxmana C HOJIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa WM MPOJYKTAa PEaKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB MM IPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMUHOKHUCIIOTHl Kak aM(OTepHblE OpraHMuYecKue coequHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCIIepUMEHTANIbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IpEeBpallEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUM, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HMX MpEeBpallleHUi:
O3HAKOMJIEHUE C 00pa3llaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanuyst MeXIpeIMETHBIX CBA3EH MPHU U3YUYECHUHU OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKJIA.

OO11ue ecTecCTBEHHO-HAayUYHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAaOIIOICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUUECKUNA YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BELIECTBA, (PU3MUECKNUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BewecTBa (O€IKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOpHbIE MOPO/BI, TOJE3HbIE UCKONIAEMbIE, TOILIUBO,
peCypchl.

TexHONorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTEpHalIbl U3
VCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpesieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DNEKTPOHHAS KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cuCTeMbl
xuMuaueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHUUYECKHX 3JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajndeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenbokucienusi. OHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJEKYJISpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUN. Homenxknatypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHECHUS W MIPEBPALLICHUS SHEPTUU ITPU XUMHYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMHuueckoro pasHosecus. [Ipunnun Jlelllarense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa Xxumuueckux sneMeHToB [l. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKON paboThl «BausHue pa3inyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

Pacuérnbie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIIOJIb30BAHUEM IOHATHUS «MaccoBas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJore€HOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Merannel. 1lonoxenne meramnoB B [leprnonnueckon cucremMe XMMHUYECKUX
3JIEMEHTOB 1. . MeHnpeneena.
Oco0EeHHOCTUCTPOCHUSDIIEKTPOHHBIX000I09E€KaTOMOBMETAIIIOB. OO6mmme
dbuznyeckue cpoiicTBa MeTaioB. CIlaBbl METAIOB. DJIEKTPOXHUMHUUYECKUN Psl
HanpsHKEHUN METAJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YYE€HHUS BEIIECTB U HUX NPEBPAIICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[0OB HEMETAJLIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHUEe M OIKCAHUE JEMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHJA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuétnrbie 3ana4n.

Pacuétpl mMaccel BellecTBa WU 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B 0O€CrieUeHUM SKOJIOTUYECKOU, SHEPTreTUUECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKHX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHHIIUIIAX  ITPOMBIIIJICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJICKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHST U 3I0POBBE YEIIOBEKA: MPAaBUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUS MPEMApaTOB OBITOBON XUMUU
B MIOBCEHEBHOM >KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MeXnpeAMETHBIX  CBA3€d MNMpU  HU3YYCHUH  OOmer
HEOpraHU4ecKor XuMuu B 11 Kiacce OCyIeCTBIAECTCS 4epe3 UCIOIb30BAHUE Kak
OOIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBJISIONIIAXCS
CHUCTEMHBIMU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHE, SIBIICHHE.

dwusnka: MaTepusl, SHEPTHs, Macca, aToM, 3JICKTPOH, MPOTOH, HEHTPOH, HOH,
W30TOII, PAJIMOAKTHBHOCTh, MOJICKYJIa, PHEPTETUYECKHIA YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUe BEIMYUHBI U €IUHUIIBI WX
U3MEPEHHUSI, CKOPOCTb.

buonorus: KkieTka, oOpraHu3M, J3KOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpAJIBI, TOPHBIC ITOPOJIBI, TOJIC3HBIC MCKOTAeMbIC, TOILIUBO,
pPECYPCHI.

TexHomoTHs: XUMHYECKasi MPOMBINIJICHHOCTh, METAJLUTypTrHs, MPOU3BOJCTBO
CTPOMUTEIIPHBIX MAaTEPHUAJIOB, CEIbCKOXO3SHWCTBEHHOE ITPOM3BOJICTBO, IHIIECBAs
MIPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBIIIICHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKHX TMpernapaToB, MPOWU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS MPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeAMETHBIM W TpeAMeTHbIM). HayuHo-mMeTonuyecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUs SIBISICTCS CUCTEMHO-IEATSIILHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JHMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
1EJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMH B OOILIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M TMPAKTUYECKOU JAESATEILHOCTH
00y4Yaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TpPaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH MPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W MO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHHUsS, JIOTHUKY WU
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSTEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAYyKH €CTh PE3YIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJIYYEHUH U TMOCICIYIOLIEM
aHanu3e UH(POpPMAIMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYNKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEM 3J0poBOTO M 0Oe3omacHoro olpasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOPECCHI Pa3IMdHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayiied MpoPeccuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
IPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOM
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
dbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBiieHus] 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYyJIbTYpPHI, PEHICHUU TI00aTBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIrETUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPyJda W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHUS SBJICHUH OKPYXKAIOIIEro MUpPa U
MPOUCXOAAIINX B HEM N3MECHECHUH, YMEHHUS JIe]1aTh 000CHOBaHHbBIC 3aKIFOUCHHS HA
OCHOBE HAydYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  ITOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON ICATEIIEHOCTH;

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

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHATHS, OTPaXKaIoIIne
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABAaTEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS sl OOBSICHEHUSI OTACIBHBIX (PaKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKInii;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTAa, XUMHUYecKas (opMmylia, ypaBHEHHE XHUMHYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIMpPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUA U OCHOBBI M1 (DOPMUPOBAHMS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NOMyJIsipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHANM3UPOBATh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(GbopMynTupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAMMOW [UIsi BBIMOJHEHHS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIHHOW EATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCICIOBAHMNA MYTEM COTJIACOBAHUS TO3HIMNA B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Onpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIO0BATENbLCKUX 3aja4, BBIOMpaTh HamboJee
b (dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAHAIM3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W  KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATUS (XUMHUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEpOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUECKUHN P, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpX AIINE COCAUHEHHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXKale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM NEATEIbHOCTH YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OPraHUUYE€CKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMys OpraHMYECKHMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJICTH MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTAaHABIWBATH MPUHAJJIC)KHOCTh HU3yUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpEIeTEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHHS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenkiarype (IUPAC), a Taxke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKOb, TIHIEPUH, (eHosl, (HopMaNbIeTH, aleTaabIeThl, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K034,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABl XUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiiepoBa 1151 00bSICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWIEH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKLIUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTJIIEBOJOPOTHOTO
Chlpbs (HE(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEPEePadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCTh YMEHMI BIIaJIETh CHUCTEMOM 3HAHUN OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U JIabOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIa0OPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalIEHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEII[ECTB, JCHATypalusi OCIKOB MPH HArpeBaHMM, I[BETHHIE pEaKIMu OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMU M JIa0OpPaTOPHBIM OOOpPYJIOBAaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3aluch YpaBHEHUUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOyYaeMyl) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BeIeCTB, TOHUMasi cMbIca Tokasatens [1JIK, mosicHITh Ha mpuMepax CrocoObI
YMCHBIICHUST M TMPESJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

TUISE 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBUAAIIUX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOM  COCTaBIISIIOLIECH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTHUYSCKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 370POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHUS, XUMUYECKAsI CBSI3b
(KOBaJIeHTHas1, MOHHAsS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAST JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHMS IMPUUYUHHOCTH U
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHLHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MpPU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPaBHEHUM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEACNIATh BaJICHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAs, MOJEKYJIApHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (IPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonoB Ileproanyeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHUM
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIYy HEOPraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIHMA pPa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TH PEAKLIUU UAYT JO KOHIIA,;



cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, TOITBEPIKITAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh  CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aencTus (npunuui Jlelllarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOLMX HAyYHBIX NPUHIUMNAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C HCIIOIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakliuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM M J1TaOOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHHEe MEePOKCUIa BOAOPOJAa B MPUCYTCTBUM KaTalau3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHbIE pEaKkIUU Ha CcyinbQaT-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHUSI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad Io
temam «Metaub»y U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMHU TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPEaKIUil U (POpMyIUpOBaTH BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMaIUIO, TOJyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  TMpaBUjia  JKOJOTHYECKH
[€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CHocoObl YMEHBIICHHUS U
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHHU3M UYEIIOBEKa,

JUISE O0YYaroNIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE CJICTIBIX W CJA0OBUAAIIMX OOYyYaIONIUXCS: YMEHHE HCIIOIbh30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns aiis 3amucu XUMHAYECKUX

dbopmy.
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MPEACTAaBUTENH AJIKAHOB
AJIKEHBI: COCTaB M CTPOCHHUE,
3 1 12.10
CBOMCTBa
OTHIIEH U IPOIHJIEH — MPOCTEUIINE 1 1910
MIPEACTABUTENM AIKEHOB '
[TpakTuueckas paborta No 1. 1 1 09.11




«[Tonyuyenue 3THIICHA U U3YUYEHUE
€r0 CBOICTB»

Aunkanuensl. byranuen-1,3 u

Metunoyraauen-1,3. Ilomyyenue
CUHTETHYECKOTO KaydyKa ¥ PEe3HHbI

l6.11

10

AJIKHHBI: COCTaB U 0COOEHHOCTHU
CTPOEHUSL, TOMOJIOTUYECKUH PSIL.
Anernnes —
MIPOCTEHIITMHITPEICTABUTEIbATKUHOB

23.11

11

12

13

Brrunciienus no ypaBHEHHUIO
XUMHYECKON peakiuu

ApeHbl: 6EH3011 ¥ TOIYOII.
TOKCHYHOCTH apEHOB
I'eneTnueckas cBs3b
YIJI€BOJOPOAOB, IPUHAICKAIINX K
pa3IMYHBIM KJlaccam

30.11

07.12

14.12

14

[IpupoiHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: IPUPOIAHBIN Ta3 U
MONyTHBIE HEPTSHbIE ra3bl, HEPTH U
IPOAYKTHI €€ nmepepaboTKH

21.12

15

[IpupoiHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIAHBIN Ta3 U
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ mepepadoTKH

28.12

16

17

KontponbHas paboTa mo pazaery
«YTII€BOIOPOABD)

[IpenenpHBIE OTHOATOMHBIEC CITUPTHI:
METaHOJ ¥ 3TaHoJ. Bomopoanas

11.01

18.01




18

CBA3b

MHOroaroMHsbI€ CIIUPTHI:
STWJICHIINKOJIb U MNINLEPUH

25.01

19

20

21

DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE
Anbnernpl: GopmManbaerua u
areTanpaerua. AeToH
OnHOOCHOBHBIE NIPEAEIBHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbHHAs
U YKCyCHas

01.02

08.02

15.02

22

[IpaxTuueckas padora Ne 2.
«CBoMcTBa pacTBOpa YKCYCHOM
KHCIIOTBI)

20.02

23

24

25

26

CreapuHOBas U OJICMHOBASI KUCJIOTHI,
KaK MPEJICTABUTENN BBICIITHX
KapOOHOBBIX KHUCJIOT

MpI1a KaK COJIH BBICHINX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEe
JNIEUCTBUE

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT.
[Muponu3cinoxHBIXIPUPOB

Kupsl: rusiponns, npuMeHEeHuE,
OuoorudecKast poib )KUpPOB

01.03

15.03

22.03

05.04

27

VYTeBoibl: CoCcTaB, KiIacCU(pUKAITHSI.
Baxneiimne npeacraBuTenu:
TII0K032a, PpyKTO3a, caxapo3a

12.04




28

29

30

31

Kpaxmai u nemronosa kak
MIPUPOIHBIE IOJIUMEPBI

KonTponbHas pabora no pazaeny
«Kucnopoaconepxaiiue
OpPraHUYECKUE COCTUHEHUSY/
Bcepoccuiickas npoBepoyHas
pabora

OO01mas xapakTepucTHKa
a30TCOepKAIIUX OPTaHUYECKUX
coenuHeHui / Beepoccuiickas
MpoBepoyHas pabora

AMWHBI: METHJIAMUH W aHUJINH

12.04

19.04

26.04

17.05

32

AMUHOKHUCIIOTHI KaK aM(oTepHbIe
OPraHNYeCKHUE COCTUHEHUS, UX

ouonornyeckoe 3Hauenue. [lentunsl.

benkukaknpupoHbIEBBICOKOMOJIEKY
JISIPHBIECOEIUHEHUS

17.05

33

34

OcHOBHbIE OHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHNN

OcHoBHBIC MCTOAbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COCIUHEHMI.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
(31

24.05

24.05




11 A KIIACC Xaraamaxxuaa Hane:xxna OBanecoBHa

Ne

n/

Temaypoxa

KoauuyecTBo4uacoB

Bce
ro a00ThI

KoHTpoJbHbIep

IIpakTHYeckue
padoThI

Jarausyu
eHHS

JuleKTpoHHbIenU(poBBICOOpa3oBaTe
JIbHbIepecypchl

XHUMHYECKHUH DJIEMEHT.
ATOM. DileKTpOHHas
KOH(UTYypaIys aToMOB

07.09

Ilepnonnueckuil 3aK0H 1
IIepnonnueckas cucrema
XUMHUYECKUX dJIeMEHTOR /I,
W. MenneneeBa, nX CBS3b C
COBPEMEHHOU Teopueit
CTPOEHHUSI ATOMOB

14.09

3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U
UX COEIMHEHMI 1O
rpyIIiaM U MepUOIaM.
3HavyeHHe NePUOINIECKOTO
3aKOHA U CUCTEMBI
XUMHUYECKUX DJIEMEHTOB
J.. MenneneeBa B
Pa3BUTUU HAYKU

Crpoenue BeniecTsa.
XUMHUecKas CBSI3b, e
BH/IbI; MEXaHU3MBI
00pa3zoBaHMs KOBaJEHTHOMN

21.09

28.09




CBA3U. BO,I[OpOI[HaHCBfBB

BaneHTHOCTD.
DIIEKTPOOTPULIATEITHHOCTD.
CTeneHbOKHUCIICHHS.
BemiecTBa MoJieKyIsipHOTO
Y HEMOJICKYJISIPHOTO
CTpOEHUS

[ToHsATHE O TUCTIEPCHBIX
cucremax. MIcTHHHBIC U
KOJIJIOUIHBIC PACTBOPBI.
MaccoBast 107151 BEIIECTBA B
pacTtBope

Knaccudukanms n
HOMEHKJIaTypa
HEOPraHUYECKUuX
coequHeHnH. I'eHeTnueckas
CBSI3b HEOPTaHUYECKHUX
BEIIIECTB, Pa3TUIHBIX
KJIacCOB

Knaccudukanus
XUMHUYECKUX PEaKLUii B
HEOPraHWYECKON 1
OPraHNU4YeCKON XUMHH.
3aK0H COXpaHEHHUS MacChl
BEIIIECTB; 3aKOH
COXpaHEHUs U
MpEBpAIICHUS SHEPTUHU TIPU
XUMHUYECKUX PEAKIUAX

05.10

12.10

19.10

09.11

CKOpOCTh peaKInu.

16.11




10

11

12

13

14

OOpaTumble peakilii.
XUMHUYECKOE PAaBHOBECUE

[TpakTrueckas padora Ne 1.
«BnusHue pa3nuyHbIX
(haKkTOpOB HA CKOPOCTh
XUMHUYECKOHN peakinm»

DNeKTpoNIUTHYECKAst
nuccouuanus. [lonsrue o
BOJIOPOJTHOM IOKa3arese
(pH) pactBopa.
PeakuunnonHorooomeHa.
I'maponusopraHnyeckux u
HEOPTraHNYECKUXBEIIECTB

OxkucIuTenpHO-
BOCCTaHOBUTEJIbHbBIE
peakuuu. [Tonstue 06
AJEKTPOJIN3€E PACIIaBOB U
pacTBOpPOB CoOJEr

KonrtponbHas pabora no
pazneny «Teopetnueckue
OCHOBBI XUMHUM»

Mertaibl, X IOJOXKEHHUE B
IIepunonnueckoi cucreme
XUMUYECKHX 371eMeHTOB J1.
N. Menneneesa u
0COOEHHOCTH CTPOCHUS
aTOMOB.
O6mumedn3nIecKueCBONCTB
aMeTaJJIoB

23.11

30.11

07.12

14.12

21.12




15

16

17

18

CIu1aBbl METAILIOB.
DNEKTPOXUMHUYECKUN P
HaIIpsHKEHUN METaJUIOB

XUMHYECKHE CBOMCTBA
BOKHEHIIINX METAJIJIOB
(HaTpWiA, KA, KAJTBIHH,
MarHui, aJllOMUHUN) U UX
COCIMHCHUI

XuMHYECKHE CBOMCTBA
XpoMa, MEJIU ¥ X
COETUHEHUN
XnMHYecKre CBOMCTBA
LIMHKA, JKejIe3a U UX
COETUHEHUN

28.12

11.01

18.01

25.01

19

[IpakTuyeckas pabora Ne 2.
"Pemenue
IKCTIIEPUMEHTAIIbHBIX 337124
1o Teme «MeTausi»"

01.02

20

HemeTamisl, ux MONI0XKEHHE
B [Iepnoaunueckoii cucreme
XUMHUYECKUX dJIEeMEHTOR /I,
N. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

08.02

21

®du3nyecKre CBOMCTBA
HEMETAJUIOB. AJIOTPOIUS
HEMEeTaJJIOB (Ha IpuMepe
KHCIIopoja, cephl, hocdopa
U YIIeposia)

15.02




22

23

24

XUMHYECKHAE CBOMCTBA
raJIore€HOB, CEPhI U UX
COCTMHEHUN

XuMHYeCKHe CBOMCTBA
azoTta, ¢pocdopa u ux
COETUHEHUN

XUMHYECKHE CBOUCTBA
yriaepoaa, KpeMHUS U X
COETUHEHUN

20.02

01.03

15.03

25

[IpuMeHeHne Ba)KHEUIINX
HEMETAJUIOB U UX
COCIMHEHU I

22.03

26

O06o0061IeHuE U
cHCTEeMaTH3aInsI 3HaHUH 110
Teme «HemeTanae.
Breraucnenus 1o
YPaBHEHUAM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKUE PACUETHI

05.04

27

[IpakTnueckas padora Ne 3.
«Pemrenue
AKCIIEPUMEHTANBHBIX 3a7a4
o Teme "HemeTamier"y

12.04

28

KonTponbhas padota no
TeMaM «MeTaIbl» 1
«HemeTtamisy

19.04

29

Heopranunueckue u
OpraHUYECKHEe KUCIIOTHI.
Heoprannueckue u

26.04




30

31

32

33

OpPraHNn4€CKUC OCHOBAHHA

AmpotepHbie
HEOPraHU4ecKue u
OpPraHMYECKHE COCTUHEHHUS.
I'enetnyeckas cBs3b
HEOPraHUYeCKUX U
OpPTaHUYECKUX BEILIECTB

Ponp xumMuu B
obecrieyeHnu
9KOJIOTHYECKOH,
SHEPTeTUYECKOU U
IMIIEBOM 0C30IaCHOCTH,
Pa3BUTUU MEAUITUHBI

[IpencraBnenus 06 oOmuUx
HAyYHBIX TPUHIINIIAX
MIPOMBIIIIJIEHHOTO
MOJTYYECHUS BAXKHENIIINX
BEIIIECTB

Yenosek B MHpEC BCIICCTB U
MaTCepHraIoB

26.04

17.05

17.05

24.05

34

XUMHS U
3710pOBbEYEIIOBEKA

24.05

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34
(31)







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Koanposepsiemorope3yjibTata

11

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero
001ero ooOpazoBaHus

TeopeTnueckneoCHOBBIOPIraHUYECKONXUMUN

CdopMUpOBaHHOCTD MPEICTABICHUA O XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHON KapTHHBI MHUpa,
PO XMMHMM B TIO3HAHUU SBJIIGHUH NPUPOIBI, B
(GbOpMUPOBAHUN MBIIIEHUS U KYJIbTYPBI JINYHOCTH, €€
(yHKIIMOHAJIBHOW TI'PAMOTHOCTH, HEOOXOAUMOW MJist
pellleHuss MpaKTUYECKUX 3a7ad M  JKOJIOTMYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO H
MPUPOIHOM cpere

Bnagenue cucremMoil XMMHUYECKUX 3HAHUU, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAraloIINe TMOHATUSA (MOJIEKyJa,
BaJICHTHOCTb,  3JIEKTPOOTPULATEILHOCTb,  CTEIEHb
OKHUCJICHHS, XHMHUYECKas CBsI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA 00BEM, YIJIEPONHBIN  CKemerT,
dbyHKIIMOHANbHAS  Tpynma, pagukal, HU30Mepus,
U30MEpPbI,  TOMOJIOTMUECKUH  pAl, TOMOJIOTH,
YIIEBOAOPOABI,  KHUCIOPOA- U  a30TCOAepKallue
COEJMHEHUs, OWOJIOTUYECKHM aKTUBHBIE BEIIECTBA
(yrneBoabl, JKUpBI, O€JKH), MOHOMEp, MOJIUMED,
CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEZIMHEHUS); TEOPUU U 3aKOHBI (TEOPUs XMMUYECKOTO
cTpoeHus: opranuueckux BemiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJHUYECKHI A3BIK  XUMHH,
(aKTOJOTUYECKHE CBEJEHUS O CBOWCTBAaX, COCTaBe,
MOJIy4E€HU N u 6e30macHOM MCIIOJIb30BaHUNU
BAKHEUILIMX  HEOPraHMYECKUX U  OPraHuYeCKHUX
BEUIECTB B OBITY M TPAKTUYECKOM JeSTENIbHOCTH

YCJIO0BEKa

1.3

CdopmMupoBaHHOCTh YMEHHUH BBISBIATH XapaKTepHBIE
MIPU3HAKU TOHATHH, YCTAHABIMBATh MX B3aUMOCBS3b,

HCIIOJBb30BaTh COOTBCTCTBYIOIIUC IIOHATHSA npu



ONMCAHUU COCTaBa, CTPOEHUS U IPEBPALLEHUI

OPraHUYECKUX COCTUHEHUN

14

1.5

c(hOpMHUPOBAHHOCTH YMEHHI HCIOJIb30BATh
XUMHYECKYIO CUMBOJIMKY JUIsL COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX  (pa3BEpHYTOIA,
COKpamEHHOW) (OopMyNn OpPraHUYECKUX BEIIECTB H
YpPaBHCHUM XHMHUYECKUX PEAKIUH, H3rOTaBIMBATh
MOJEIM MOJIEKYJI OpPraHMYE€CKHMX BEUIECTB IS
WJUTFOCTPALIMHN UX XUMUYECKOTO U IIPOCTPAHCTBEHHOIO

CTPOCHUA

CdopmupoBanHOCTH YMEHUH yCTaHaBJIMBATh
MIPUHAICKHOCTh M3yYEHHBIX OPTAaHHYECKUX BEIICCTB
M0 X COCTAaBY U CTPOEHHIO K ONpENeIEHHOMY Kilaccy
(rpymnmne) coenvHEHU# (yriaeBOIOPOAbI, KHUCIOPOA U
a30TCO/ICPIKAIINE COCTUHCHHUS, BRICOKOMOJICKYIISIPHBIC
COCITUHEHUS ), JaBaTh UM HA3BaHUS 1o

cucrematrueckoit Homenkinarype (IUPAC)

1.5

ChopMUPOBAaHHOCTE  YMCHHSI  ONPEICISTh  BHIIBI
XHMHYECKOW CBA3W B OPraHUYECKUX COCIUHEHUSX

(omuHApHBIC U KPATHEIE)

1.6

CdopMupoBaHHOCTH YMEHUS MPUMEHSTH: MOJOKECHUS
TEOPUM CTPOEHUsI OpraHuyeckux Bemects A.M.
byrnepoBa miis 0OBSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUA MACChI BCIICCTB

2.1

YrneBoopobl. Kucnoponcoaep:xaine u
a30TCoJEpIKaIINe OpraHUYeCcKUe COEIMHEHUSI.

BBICOKOMOJ'IGKy.HHpHBIe COCAMHCHUA

CdopmupoBaHHOCTH yMeHUuM NPUBOIUTH
TPUBUAJIbHBIE HA3BAaHUS OTIEJIbHBIX OPraHMYECKUX
BEIIECTB (3THNEH, MIPOIUJIEH, aleTUJIEH,
STUJICHIJIMKONb, TIULEPHH, (eHod, (opMalbIeru,
arneTajbleru], MypaBbUHAs KHUCIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAsl KUCIIOTA, CTE€apUHOBAsl KUCIOTA,

TJTI0K03a, PPyKTO3a, KpaxMal, MeJlTi0103a, TIUIIHH)

2.2

CdopmMupoBaHHOCTD yYMEHUHN XapakTepu30BaTh
COCTaB, CTpOEHHE, (U3NYECKHEe U XUMHYECKHE

CBOMCTBA THUIIMYHBIX HpeHCTaBI/ITCHCﬁ Pa3JIMIHBIX



KJIACCOB  OPraHMYeCKHX BEIECTB (MeTaH, OJTaH,
STWJICH,  MNPONMWJIEH,  aleTWwieH, OyraaueH-1,3,
MeTunoyraaueH-1,3, O€H30J, METaHOJ, JTaHOII,
STHJICHTJIMKOJb, TJUIEPHUH, (EHOJ, aleTalbIeru/I,
MypaBbHUHAS M YKCYCHAsl KUCIIOTHI, TJIFOK03a, Kpaxma,

LIEJUTI0J103a, aMUHOYKCYCHAs KUCJIOTA)

2.3

CdopmupoBanHOCTH yMeHUs WUJUTFOCTPUPOBATH
TE€HETUYECKYIO CBA3b MEXKIY TUNWYHBIMU
[IPEACTABUTENSAMU PA3IUYHBIX KJIACCOB OPraHUYECKHUX
BEILECTB YPaBHEHUSAMHU COOTBETCTBYIOLIUX

XHUMHUYCCKUX peaKuHﬁ C HCIIOJIB30BaHHUECM

CTPYKTYPHBIX (OPMYIT

2.4

3.1

3.2

CdopmMupoBaHHOCTH YMCHHUS XapaKTepU30BaTh
UCTOYHUKH  YIJICBOJAOPOJHOTO  ChIpbsi  (HE]TBH,
MPUPOJHBIN Ta3, yroib), CIOCOObI UX NepepaboTKu U

MIPaKTUYECKOE MTPUMEHEHHE MTPOIYKTOB MEepepadboTKU
XUMHS U KU3Hb. PacuéThl

ChopMUpOBAaHHOCTh yYMEHUW BJIAJIETh CHCTEMOM
3HaHU 00 OCHOBHBIX METOJaxX HAyYHOTO IO3HAHUS,
UCIIOJIB3YEMBIX B XHMHMHM NPU HM3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBIICHUH (HaOmrofeHue, U3MepeHue,
AKCIIEPUMEHT, MOJICIUPOBAHUE), HCII0JIb30BaTh
CHCTEMHBIE XHMHWYECKUE 3HAHUSA JUISl TPUHATHS
pELIEHU B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX,

CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM

ChopMupoBaHHOCTH yMEHUH COOIIOAATH MpaBHIIA
MOJIb30BaHUs XMMUYECKON MOCYJON U J1abOpaTOpHBIM
o0opynoBaHUEM, a Takke IMpaBuia oOpalleHus c
BCIICCTBAMH B COOTBETCTBUM C MHCTPYKOUAMHU I10

BBITTIOJTHCHHTO J'Ia60paT0pHBIX XUMHWYCCKHUX OIIBITOB

3.3

CdopmMupoBaHHOCTH ~ YMEHUH  IJIAHUPOBAaTh U
BBITIOJTHATh XUMUYECKHUI SKCIIEPUMEHT (TIPEBPAIICHUS
OpTraHWYECKHUX BEIIECTB MPHU HArpEeBaHUU, MOJTyYEHUE
STUJICHA W HW3YYCHHE €ro CBOWCTB, KauyeCTBECHHBIC
peaklMy  OpraHUYeCKUX  BELIECTB, JeHATypauus
OENKOB MPHU HarPEeBaHUU, [IBETHHIE PEAKIINH OEITKOB) B
COOTBETCTBUHU C TPABWJIAMH TEXHHKHA O€30MMaCHOCTH

npu oOpalieHuu C BeHecTBaMHU W JaOOpaTOPHBIM



3.4

3.5

000pyI0BaHUEM; IPEJICTaBISTh pe3ynbTaThl
XMMHUYECKOTO 3KClepuMeHTa B  (opMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIHNX peakuuii u

(dbopMynupoBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

CdopMUPOBAaHHOCTh YMEHHI MPOBOJNUTH BBIUYHCICHHS
0 XUMHUYECKHMM ypaBHCHHsM (Macchl, 00BEMa,
KOJIMYECTBA WCXOJHOTO BEIIECTBA WJIM MPOIYKTa
pEakIuu 1O M3BECTHBIM Macce, 00BEMY, KOIHUECTBY
OJIHOTO M3 HCXOJHBIX BEIIECTB WM IPOIYKTOB
PEaKIIHM)

CdopMuUpOBaHHOCTH YMCHHM KPUTHYCCKH
AHATM3UPOBATH XUMHYECKYIO uH(OpPMAIIHIO,
MOJIy4aeMyi0 H3 pa3HbIX HCTOYHUKOB (CpeacTBa

MaccoBoi uHbopMaiuu, cetb THTepHET U Ipyrue)

3.6

11 KIIACC

Koanposepsiemoropesysibtara

CdopMUpOBaHHOCTh YMEHHM COOJIIOATh TpaBUia
HKOJIOTMYECKH 11eJIeCO00Pa3HOro MOBEICHUS B OBITY U
TPYJIOBON JEATENLHOCTH B LENSIX COXPAHEHHUS CBOETO
30pOBbS M OKPYXKAlolled IPUPOJHOM  Cpenbl,
OCO3HaBaTh OMNACHOCTb BO3JEUCTBUS Ha JKUBBIC
OpraHU3MBbl OMPEICNEHHBIX OPraHUYECKUX BEIIECTB,
noHumast cmbicn nokaszarens [IJIK  (mpemenbsHO
JOTTYCTUMON KOHLIEHTPALIMK), TOACHATh Ha MpUMepax
CrocoObl YMEHBUIEHMS] W  NPEJOTBpAIICHUS UX

BpPEAHOT'O BO3JCHCTBUSA Ha OpTraHu3M 4YCJIOBCKa

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI OCBOCHUSA
OCHOBHOI1 00pa30BaTEJIbLHOM MPOrPAMMBI CPEIHEr0
o0uiero oopa3oBaHus

1 TeopeTnueCcKneOCHOBBIX UMUK
Brnanenve cucreMol XUMUYECKHMX 3HAHMM, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAIOIIUE TTOHATHS (XUMUYECKHIA
11 DIIEMEHT, aTOM, DJIEKTPOHHAas 000JI0YKa aToma, S-, p-, d-

SJICKTPOHHBIC 0p6I/ITaJ'II/I aTOMOB, HOH, MOJICKYIJIA,
BaJICHTHOCTD, QJICKTPOOTPULATCIIBHOCTD, CTCIICHDb

OKHCJICHHUA, XUMHWYECKaA CBA3b, MOJIb, MOJISIpPHAsA Macca,



MOJISIPHBI 00BEM, KpUCTAJUTMUECKass PElIETKa, TUIIBI
XUMHYECKUX peaxiuii (oxuCIUTENBHO-
BOCCTAHOBUTEJIBHBIE, 9JK30- U  JHAOTEPMHYECKUE,
peakluy HMOHHOrO0 OOMEHa), pacTBOpP, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, BJIEKTPOJIMTUYECKAs JUCCOLMALuS,
OKHCIIUTEb, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKOU
peakLuy, XMMHUYECKOE PaBHOBECHE); TEOPHU U 3aKOHBI
(Teopus IEKTPOIUTUYECKON JUCCOLMALINY,
Ilepuoguueckuii 3axkon .M. MeHnneneeBa, 3aKoH
COXpaHEHUsI Macchbl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM  A3BIK  XHUMHHM, (HaKTOJIOTHUECKHE
CBEICHUS O CBOMCTBAaX, COCTAaBe, IIOJIyYCHUH W
0e30macHOM UCIOJIb30BAHUU BaXHEHUIINX
HEOPraHWYECKUX BEIIECTB B OBITY M IMPAKTUYECKOU

JCATCIIbHOCTH YCJIOBCKA

1.2

CdopMuUpoBaHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE
NpU3HAKA W B3aUMMOCBS3b HW3YYCHHBIX MOHATHIA,
NPUMEHATh  COOTBETCTBYIOIIME  TOHATHUS  TpHU
ONHUCAaHUU CTPOCHHUSI M CBOWCTB HEOPTraHUYECKHUX
BEIIECTB U WX IPEBPAIICHUIA; BBISIBIATH B3aHMOCBS3b
XUMHYECKHUX 3HaHUU c MOHITHSIMH u
MPEACTABICHUSIMU  JIPYTUX  €CTECTBEHHOHAYYHBIX

IIPEAMETOB

1.3

Branenne 0oCHOBHBIMU METOJIJaMU HAYYHOTO TMO3HAHUS
BEIIECTB W XHUMHUYECKUX sIBJIICHUN (HaOIr0/IEeHUE,

HU3MCPCHUC, SKCTICPUMCHT, MO)ICJ'II/IPOBaHI/Ie)

14

1.5

CdopMHrpoBaHHOCTH YMEHHI ONpEeAEIIATh
BAJICHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHUSX PA3JIMYHOTO COCTaBa, BU/I
XUMUYECKON CBSI3U (koBaneHTHAs, WOHHAs,
MeTaJlJTN4ecKasi, BOJOPOAHAs) B COCIWHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOrO BEUIECTBA
(aToMHast, MOJIEKYJISIpHAS, HOHHASI, METAJTMIECKasT )

CdopMUpOBaHHOCTh yYMEHUN OMPEACNATh XapakTep
cpempl B BOJHBIX pacTBOpax HEOPTaHWYECKUX

COoeTUHEHNN

1.6

CdopmMupoBaHHOCTh ~ yMEHHUSI  KJIaccU(UIUPOBATH

XUMHUYCCKUE PpPCAKIUKW IO PpPa3jIMYHbIM IIpHU3HAKaM



1.7

(YMCITy U COCTABY PEarupyroIIuX BEIIECTB, TSIIIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTETICHEH OKUCICHUS
9JIEMEHTOB,  OOpPaTUMOCTH  pEAKIMH,  Y4acTHIO

KaTaiu3aTopa)

CdopMUpOBaHHOCTh YMEHHM COCTABJIATH YpaBHEHUS
peakuMil pa3IMYHbIX THIIOB, MOJHBIE U COKpAIIEHHBIE
YpaBHEHUS peaKIHii HOHHOTO OOMEHa, YYUTHIBAS

YCJI0BUS, ITPHU KOTOPLIX 3TU PC€AKIIUMU UAYT JO0 KOHIIA

1.8

ChopMupoBaHHOCTH YMEHHMH MPOBOJIUTH PEAKIIHH,
MOATBEP)KIAIOIUE KAYECTBEHHBIM COCTAB pPa3IU4HbIX
HEOPraHWYEeCKUX BELIECTB, PACIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX

HCOPTraHNYCCKUX BCIICCTB

1.9

1.10

CdopMUpOBaHHOCTh YMEHUH pPACKPHIBATh CYIIHOCTH
OKHCIIUTEIBLHO-BOCCTAHOBUTEIILHBIX peakiuii
MOCPEJICTBOM COCTAaBJICHUS dJEKTPOHHOro OaaHca
ATUX peaKIui

CdopmMupoBaHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTD
CKOPOCTH XHUMHYECKOW PEaKIud OT Pa3InyHBIX

¢dakTopoB

1.11

ChopMupoBaHHOCTH yMEHHI OOBSCHATH XapakTep
CMEIIIEHNS XMMHYECKOIO paBHOBECUS B 3aBUCHUMOCTH

oT BHemrHero Bo3zaeiictBus (mpunnui Jlelllarense)

061.[[8.5{ 1 HCOPTraHUYCCKAAXUMUS

2.1

CdopMUpOBaHHOCTb YMEHUH PaCKPBIBATH CMBICI
Ileppuonuueckoro 3akona J[.MI. MenneneeBa wu
JIEMOHCTPHUPOBATh €ro CHUCTEMAaTU3UPYIOILYIO,

O0O0BSCHUTENBHYIO Y IPOTHOCTUUYECKYIO (QYHKIIUU

2.2

CdopmupoBaHHOCTH yMEHU XapaKTEepU30BaTh
AIEKTPOHHOE CTpOECHUE aTOMOB XUMHUYECKIX
sanemeHToB 1—4 mepuonoB Ilepuoguyeckoil cuctemsl
XUMHYECKHUX 3JIEMEHTOB JI.1. Menneneena,
UCTIONB3ysl  TOHATHS  «S-, P-, d-35eKTpOHHBIE
opOuTamm», «OHEPTETHUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U UX COSAWHEHUH M0 MEPUOJaM U TPYIIIaM
[leproauyueckoil CUCTEMBbl XHMHYECKHX DJIEMEHTOB

J.1. MenneneeBa



2.3

ChopMupoBaHHOCT, ~ YMEHHH  XapaKTepHU30BaTh
(onuceIBaTh) o0mue XUMUYECKHE CBONCTBA
HEOPraHMYECKUX  BEIECTB  PA3JIMYHBIX  KJIACCOB,
HOJATBEPXK/IaTh CYLIECTBOBAaHME TI'C€HETUYECKOH CBS3U
MEXJly HEOPraHWYECKMMH BELIECTBAMHU C I1OMOILBIO

YPAaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN

2.4

CdopmMupoBaHHOCTH yMEHUM yCTaHaBJIMBATh
MPUHAJIKHOCTh HEOPraHMYECKUX BEIIECTB M0 HX
COCTaBy K ompeaeiaéHHOMYy kiaccy  (Tpymre)
coeuHEHUN (IpOCThIe BelleCTBA — METAIBl U
HEMETaJUIbI, OKCH/IBI, OCHOBaHWUS, KHUCJIOTHI,

aM(pOTEepHBIC THAPOKCHUIBI, COJIN)

2.5

2.6

2.7

CdopmupoBanHOCTh YMEHUH HCII0JIb30BATh
XMMUYECKYI0 CHUMBOJMKY Ul COCTaBJlE€HUS (HOpMyI
BEIIECTB M YPABHEHUH XUMHUYECKUX  PEaKIM,
cucrematnueckytro  Homenkmarypy  (IUPAC) wu
TPUBUAJIbHBIE HA3BaHUS OT/AEIbHBIX HEOPraHMUYECKUX
BellecTB (yrapHblii Tra3, YIJeKHCIbIH ra3, aMMHAK,
raiéHas U3BeCTh, HerauéHas U3BecTh, MMThEBast CO/a,
IIUPUT U APYTHUE)

ChopMupoBaHHOCTL ~ YMEHMH  XapaKTepU30BaThb
(omuceIBaTh) o0miue XUMUYECKHE CBONCTBA
HEOPraHMYECKHUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOJATBEPXKJIaTh CYIIECTBOBAHUE TI'€HETUYECKOW CBS3H
MEXJy HEOPraHWYECKMMH BELIECTBAMHU C ITOMOILBIO

YPAaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKHUX PEAKLIUN

ChopMHpOBAaHHOCT, ~ yYMEHHH  IUIAHMPOBAaTH U
BBIMOJHATh XMUMHWYECKUN SKCIIEPUMEHT (pa3iiokKeHHe
NEepOKCHIa BOJOpPOJAa B IMPHUCYTCTBUHU KaTajau3aTopa,
OIPEEIIEHUE CPEbl PACTBOPOB BEIIECTB C ITOMOILBIO
YHUBEPCAJIbHOTO WHIUKATOpA, BIIUSHUE PA3IUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW pEeaKIluH,
peaKkyu MOHHOTO 0OMeHa, KaueCTBEHHbIE peaKkIui Ha
cyibdar-, kapOOHAT- M XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHHSI, pELIeHHE SKCIEPUMEHTAIbHBIX 3aJad o
TeMaM «Metamib» U «HemeTanisl») B COOTBETCTBUU
C IIpaBUJIAMU TEXHHUKH 0€30MacHOCTH MpHU 0OpalieHun

C BeIIeCTBAaMM M JIabOpaTOpHBIM 000PYIOBAHUEM;




2.8

MPEACTABISTH pe3ynbTaThl XUMHUYECKOTO
9KCIepUMeHTa B  (opMe  3alUCH  ypaBHEHHH
COOTBETCTBYIOIIMX  peakiuuii u  ¢GopMyIupoBaTh

BBIBOJIbI HA OCHOBEC 3THUX PE3YJIbTATOB

CdopMupoBaHHOCTh yYMEHHI COONMIOIATh IMpaBUiIa
MOJIb30BAHUS XMMHYECKON MOCYA0H U J1a00paTOPHBIM
0o0OpyIOBaHMEM, a TaKKe MpaBuUjia OOpamieHus ¢
BEIICCTBAMH B COOTBETCTBUU C HHCTPYKIMSMH TIO

BBITIOJTHCHHU IO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

3.1

3.2

CdopmMupoBaHHOCTD YMEHHH XapaKTepu30BaTh
XUMHUYECKHE  TPOIECChl, JIeKallhe B  OCHOBE
MPOMBIIUICHHOTO  TIOJIYYEHHS]  CEPHOM  KHUCIOTHI,
aMMHaKa, a TaKXe c(OpPMHUPOBAHHOCTH
npelcTaBieHuid 00 OOIUX HayyHbIX NPUHIUIAX H
HKOJIOTHYECKUX npobiemax XUMHYECKOTO

MPOU3BOACTBA
XUMHS U KU3Hb. PacuéThl

CdopMupoBaHHOCTH MPEACTABICHUM O XUMHUYECKOU
COCTaBIISIIONICH €CTECTBEHHOHAYYHON KapTHUHBI MHUpAa,
pOJIM XUMHHM B TIO3HAHWUW SIBJICHUU TIPUPOJBI, B
(hOPMUPOBAHUN MBITIUICHUS U KYJIbTYPBI JINYHOCTH, €&
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW st
peIIeHUsT TPAKTHYCCKUX 3aJad M IKOJOTHICCKHU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO H
MIPUPOAHON Ccpeie

CdopMHrpoBaHHOCTH yMEHUH KPUTUYECKH
aHAIM3UPOBATH XUMHYECKYIO uH(pOpMaIIUIO,
MOJTy4aeMy0 H3 pa3HBIX HCTOYHUKOB (Cpe/cTBa

MaccoBOW KOMMYHHKaIMH, ceTb IHTEepHET U apyrue)

3.3

3.4

ChopMupoBaHHOCTH YMEHUH COOIMIOAATh IMpaBUIia
HKOJIOTHYECKHU 1I€JIECO00Pa3HOro MOBEIEHHS B OBITY U
TPYIOBOHM JEATEIBHOCTH B LIEIIAX COXPAHEHUS CBOETO
3I0POBbS M OKPYXKAIOLIEH TPUPOJHOMN CpeIbl

Oco3HaBaThb ONACHOCTb BO3JAEHUCTBUS Ha IKUBBIC

OpTraHHU3MBbI OHpeHeHéHHBIX BC€IICCTB, ITOHUMAasi CMbICJI

nokazarens [IJIK, mosicHsaTh Ha mpuMepax crocoOsbl



YMCHBIICHUA W NPCAOTBPAIICHHUA HUX BpPCIAHOIO

BO3JECHCTBUS Ha OPTaHU3M YEJIOBEKA

3.5

ChopMupoBaHHOCTh YMEHHIA MTPOBOIUTH BBIYUCICHUS
C HCHOJb30BAaHUEM IIOHATUS  «MaccoBas  J10JId
BEIIECTBA B PacTBOpe», 0ObEMHBIX OTHOLICHHM ra3oB
IIpU XUMHUYECKUX PEaKUUAX, MacChl BEUIECTBA WIIU
00BbEMa ra3oB 1O W3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wid OO0BEMY OJHOTO M3 YYacCTBYIOIIUX B
peaKiuu BeIIeCTB, TEIUIOBOro 3(ddexra peakuuud Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaccChl BELIECTB,

MNpeBpalICHUA U COXPAaHCHUA SHCPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsiemMmbliidjieMeHTCONEPKAHUS

1

TeopeTnueckneoCHOBBIOPIraHUYECKONXUMUN

1.1

1.2

1.3

IIpenmer opraHmyeckoil XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHUE M 3HAYCHHUE B
MIOJIyYEHUM HOBBIX BEIIECTB M MarepuaioB. Teopus CTpOEHUs OpPraHUYECKUX
coequuennii A.M. bytnepoBa, €€ OCHOBHBIC MOJIOKEHUS

CtpyktypHble (GOpMYIbl OpraHMYECKHX BeHIeCTB. [ OMoorus, H30Mepusl.
XuMHUecKasi CBA3b B OPraHUYECKHUX COCIMHEHUSX — OJUHAPHBIE W KpaTHBIC
cBsi3u. [IpencraBienue o K1acCUpUKAIMHIOPTaHNIECKUXBEIIECTB

Homenknarypa opraHm4eckux COEAMHEHUH (CHUCTeMaTuyeckas) U TpUBHUAJIbHbBIC

Ha3BaHUS BaXKHCHIIINX HpeILCTaBI/ITGHCﬁ KJIaCCOB OPraHUYCCKNX BCHICCTB

YrieBoxoposl

2.1

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psia. MeTaH u 3TaH — npocreime
NPEJCTaBUTENIN AIKAHOB: (PU3MUECKME W XHMHUYECKHE CBOICTBAa (peakimuu

3aMCIICHUA U FOpeHI/Iﬂ), HaxXOXXJACHUC B IPUPOAL, ITOJTYYCHUC U IIPUMCHCHUC

2.2

AJKeHBI: cocTaB M CTPOCHHUEC, T OMOJIOTHYECKUI Jo) 0N OTHIEH U IMPOIUIICH —
HpOCTGfIH.IPIC MMPEACTAaBUTCIIN AJIKCHOB: (I)I/BI/I‘-ICCKI/IG U XHUMHUYECKHE CBOMCTBa
(peaKHI/II/I THAPUPOBAHUA, TAJIOICHUPOBAHHWA, TUApAaTalWM, OKHCICHHA H

HOJII/IMepI/I3aHI/II/I), MOJIYUYCHUEC U TPUMCHCHUC

2.3

Ankaguensl: OyranueH-1,3 u wmerunOyraamen-1,3: crpoeHue, BaKHEHIINE
XUMHUYECKHE CBOIiCTBa (peakuus HOJMMEPH3aLHHN).

HOJ'IyLIeHI/IeCI/IHTeTI/I‘{eCKOFOKay‘IYKa " PE3UHBI

2.4

AJIKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTHYECKUM psia. AUETHSIeH —
OpOCTEHIIMKA TpeACTaBUTENh AJIKMHOB: COCTaB, CTpO€HHe, (uznueckue u
XUMHYECKHE CBOMCTBA (peakluu THIPUPOBAHMS, FaIOTEHUPOBAHUS, THIpaTallUH,

TOpeHus), MOJIyueHUe U MPUMEHEHUE

2.5

Apensl. benzon: cocraB, cTpoeHHe, (PU3NYECKME M XHMHYECKHE CBOWCTBA
(peakuuy raJoreHUpOBaHUS U HUTPOBAHUS), IOJyYeHHE U MpuMeHeHue. Tomyou:
coCTaB, CTpoeHue, (u3MYecKkue M XHMHYECKHE CBOicTBa  (peakiuuu
TJIOTEHUPOBAHNUS. M HUTPOBAHUs), IOJyYEHUE U TpUMEHEHHE. TOKCHMYHOCTH
apeHoB. ['‘eHernueckasi CBsI3b MEXIY YIJIEBOJAOPOJAMH, NPUHAUICKAIIUMU K

Pa3InYHBIM KJ1acCaM

2.6

[TpuponHble UCTOYHUKH YTIIeBO0poA0B. [IprpoaHblil ra3 u nonyTHble HEPTIHbIE



3.1

ra3sl. Hedtp u e€ mpoucxoxaenue. CriocoObl nepepaboTKu HEPTU: TeperoHkKa,
KPEKUHT (TEPMUYECKUN, KaTaIUTHYECKui), muponu3. lIpomykTsl mepepaboTku
He(TH, UX INPUMEHEHHE B INPOMBIIUIEHHOCTH U B ObITy. KameHHbliyronp u

POAYKThIEronepepadboTKu
KucnopoconepxanmeoprannyecKuecoeJuHEHUS

[IpenenbHBIe OTHOATOMHBIC CIIUPTHI. METaHO M 3TaHOI: CTpOeHHUE, HU3HUCCKUE
u XUMHUECKHE CBOMCTBA (peakiuu c aKTUBHBIMH MeTajJlaMH,
rajJjioreHOBOJIOPOJIaMy, TOpPEHHUE), MpUMEHeHue. BojopoaHbie CBS3UM MEXIY
MOJIEKYJIaMH CIUPTOB. [lelicCTBME MeTaHOJa W 3TAaHOJIa Ha OPraHW3M YeJIOBEKa.
MHOT0aTOMHBIE CIIUPTHI. DTUJICHTIUKOIb U TIUIEPUH: CTpOeHUe, (PU3UIECKUE U
XHMHYECKHE CBOMCTBAa  (B3aMMOJICHCTBHE CO  IIEJIOYHBIMH  METaJlJIaMH,
KadecTBEHHAS peaxkuus Ha MHOT'0aTOMHEBIE CITUPTHI).

I[eﬁCTBHCHaOpFaHHSM‘ICHOBeKa. HpI/IMCHeHI/IeFHI/IHepI/IHa W 3THUJICHTJIMKOJIA

3.2

®DeHoM:  CTpOeHWE  MOJICKYNbI, (HU3WYEeCKHe ¥  XHMHYECKHE CBOWCTBA.

TokcuunoctbdeHnona. [Ipumenenuedenomna

3.3

3.4

3.5

3.6

4.1

Anpaeruapl 1 KeToHbl. DOpMaIbIeTyl, aleTalbIeTHa: CTpoeHUe, (GU3NIECKUe 1
XUMUYECKHE CBOMCTBA (PEaKIMHW OKHCICHHUS M BOCCTAHOBJICHHS, KauyeCTBECHHBIC

peakIum), MoJyuyeHrue u MpuMeHeHne

OnHOOCHOBHBIE IpeJiesibHble KapOOHOBbIE KHMCIOTHl. MypaBbHUHAsi U YKCyCHas
KHCJIOTBI: CTPOCHHE, (PU3NIECKHAE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME ISt
Kjlacca KHMCIOT, peakuus »TepuduKanuu), TMOJy4eHHEe | IpPUMEHEHUE.
CreapuHOoBas U OJIEMHOBAs KUCIIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX

KHCIOT. Mblia KaK COJIM BBICIIUX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JIelcTBHE

CrnoxHble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIPONIN3 CIOXKHBIX
sa¢upoB. Kupsl. ['maponus xupoB. Ilpumenenue xupos. buonoruyeckass poisb
KUPOB

VYrneBoabl: cocTa, Kiaccu(puUKalus yrieBoaoB (MOHO-, M- U TOJUCAXapHUbl).
['moxo3a — mpocreiimnii MOHOCaxapua: OCOOEHHOCTU CTPOEHHSI MOJIEKYJIbL,
busryeckre U XUMHUYECKHE CBOMCTBA (B3auMoieiicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHMEe aMMHaYHbIM pacTBOpoM okcuja cepebpa(l), BoccTaHoBiEHUeE,
Opo’KeHHE TJIIOKO3bl), HAaXOXKIEHHE B MpPHUpPOJE, NpUMEHEHHe, Ouosiornyeckas
posb. @otocunTe3. OpykTo3a Kak U3oMep IIOKo3bl. Kpaxman u nemnono3a Kak
npupoaHblie noaumepbl. CTpoeHHEe Kpaxmala M Le/UIroo3bl. Pusndeckue u

XMMHYECKHE CBOMCTBA Kpaxmajia (FI/I,Z[pOJII/IS, KauCCTBCHHAA pCaKIusa C I/IOIIOM)
A3OTCOI[ep)KaU.II/IeOpFaHI/ILICCKI/ICCOCI[I/IHGHI/IH

AMHWHOKHCIOTHI Kak aM(I)OTepHLIC OpTraHHU4YC€CKUC COCAWHCHUS. duznueckue u

XUMHYECKHE CBOICTBA AMHUHOKHUCIIOT (Ha puMepe TJIMIHHA).




Bbuosornueckoe3snaueHneaMUHOKHUCIIOT. [lennTranl

4.2

benkn kak npUpOIHBIE BBICOKOMOJIEKYJIApHBIE coeauHeHus. IlepBuuHas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OelKoB. XHUMHYECKHECBOWCTBAOECIKOB:

THJIPOJIN3, JCHATYpalts, Ka4eCTBEHHbICPEaKIIMNHAOCTKH

BricokoMOneKyIpHbIECOETMHEHUS

5.1

5.2

OCHOBHbBIE TIOHSITUSL XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIMMEPHU3ALUH, CPEIHSS MOJIEKYIsApHas
Mmacca. OCHOBHBIEMETO/IBICHHTE3aBbICOKOMOJICKYIIPHBIX COSTMHEHHI —

HOJIMMEPU3ALHS U ITOJIMKOHEHCALIHS
OKCllepUMEHTAIbHbIE METOJbl M3Y4YEHUs BELECTB M UX IMPEBPALICHUN:
O3HaKOMJICHHE ¢ 00pa3lamMy IMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAace,

Kay4yKOB. HOJIy‘-IGHI/IGCI/IHTCTI/I‘ICCKOFOKay‘-IyKa N PC3UHDbI

11 KVIACC

Kon
1

IIpoBepsiemMbliidIeMeHTCOEPKAHUS

TeopeTnuecKueoCHOBBIXUMHH

11

1.2

1.3

XuMuyeckuil 3nemMeHT. AToM. SIapo aroma, M30TOIBI. DJIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre YpOBHH, MOIYPOBHU. ATOMHBIC OopOuTany, S-, P-, d-3IeMEHTHI.
Oco0eHHOCTH paclpesieieHusl 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JIEMEHTOB

MEPBLIX IleT]’:;I]f)éX Nepruoaos. 3J'IeKTpOHHa$[KOH(I)I/II‘ypaI_[I/IHaTOMOB

Ilepuonnueckuii 3akoH u [leproanueckas cucreMa XuMH4ecKux aneMenTos J1.1.
MenpneneeBa. CBsA3b NEpPUOAUYECKOrO 3akoHa U Ileproanueckoil cucTEMbI
xuMuueckux anemeHToB J[.MI. MeHneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHS CBONCTB XUMHUYECKHX OJJIEMEHTOB U
o0pa3yeMbIX UMHU MPOCTHIX MU CIOXKHBIX BEIIECTB MO TPYINaM U TMEePUOJaM.

3HaYeHUENEePUOINYECKOT03aKOHa B Pa3BUTHHHAYKH

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BHIBI  XMMHYECKOM  CBSI3HU
(koBajieHTHas HETOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauindeckas). WoHbI:
KaTHOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHMs KOBAJIGHTHONW XUMHUUYECKOU CBS3H

(oOMeHHBIN M TOHOPHO-AaKLENTOPHBIH). BogopoaHascsssb

14

BanentHocTs. 9HCKTp00TpI/IL[aTCHBHOCTB. CTeneHbOKUCIICHUS

1.5

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THIBl KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUNA KPUCTALINYECKOM pemerku. I[loHsatne o aucnepcHBIX

cucremax. HMcrtwHHBIE U KOJIJIOMIAHBICPACTBOPEI. MaCCOBaﬂ}IOHHBeH_[eCTBa B



pactBope

1.6

1.7

Knaccudukanust Heopranndeckux coeuHeHuii. HomeHkiarypa HeopraHu4ecKkux
BCIIIECTB

Xumudeckas peakus. Knaccudpukanus XUMHUYECKUX peakuui B
HEOPTraHWYECKOW M OpPraHMYeCKON XUMHH. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB,

3aKOH COXPaHCHH: U MPEBPAILICHUA SHEPTHUU ITPU XUMHUYECCKHUX PCAKIIHUAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

O6parumbie peakiuu. XuMHYeckoe paBHOBecue. DakTopbl, BIUAIOIMINE Ha

cocTosiHre xumudeckoro pasHosecus. [Ipunnunilelllarense

1.10

111

2.1

2.2

:‘)J'ICKTpOJ'H/ITI/I‘IeCKaﬂ Jucconuanusi. CunpHble W cria0ble OJICKTPOJINUTEI. Cpez[a
BOOHBIX pacTBOPOB BCIIICCTB: Kuciaasd, HeﬁTpaanaﬂ, mejIo49Has.

PeaknmnnonnoroooMeHa
OKHCITUTEIIEHO-BOCCTAaHOBUTEILHBICPEAKITUT
Heoprannueckasxumus

Hewmeranner. Ilonoxxenne HemeramioB B [leproanyeckoil cucteMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUS aTOMOB. DPusznyeckue
CBOWCTBA HEMETAJJIOB. AJUIOTPOITUS. HEMETAJIOB (HA IPUMEpPE KUCIOPO/Ia, CEPHI,
docdopa u yriaepona)

XUMHUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAUIOB (TaJOreHOB, CEpbI, a30Ta,
docdopa, yrmepoga W KpeMHHS) U HUX  COCAMHEHUH  (OKCHIIOB,
KHCJIOPO/ICOIEPIKAIINX KHCJIOT, BOJIOPOJTHBIX COCIMHEHUH).

[IprumeHeHneBaKHENIIIMXHEMETAIIIIOB U UXCOEIUHEHMI

2.3

Meramnsl. [lonoxkenne metamnoB B Ilepuoandeckoil cucTeMe XUMHYECKHX
3JIEMEHTOB JI.1. MeHnpeneeBa.
OCOOEHHOCTUCTPOCHUSANIEKTPOHHBIX000I04€KaTOMOBMETAJIIIOB. OOurme
¢uznueckue coicTBa MeTayuioB. CIijlaBbl METAIJIOB. DNEKTPOXUMHUYECKUH Pl

HaIpSHKEHUN METaJIOB

2.4

XUMHYECKHE CBOWCTBA BAXKHEUIIUX METAUIOB (HATPUM, Kaluil, KaJbIIUH,
MarHui, aJlOMUHUN, IIUHK, XPOM, XKEJIe30, MelIb) U WX coeauHeHuid. OOrue

CITIOCOOBI MOJIYUYCHUA MCTAJIOB. HpI/IMCHCHI/IC METAaJlJIOB B 6BITy 1 TCXHHUKE

2.5

3.1

I'enetuueckas CBA3b HCOPraHNYCCKUX BCHICCTB, MPHUHAMJIC)KAINIUX K PA3JTINIHBIM

KJIaccam
XUMHS U )KU3Hb

Ponp xummum B oOecrnieueHUH 3KOHOTI/I‘-ICCKOI71, 3HepFCTH‘{CCKOﬁ U TIHIIEBOMH
6C3OHaCHOCTI/I, Pa3sBUTHUU MCIHUIMHEI. IlonsaTue 0

HAaYYHBIXMCTOJAXITO3HAHUABCIICCTB U XI/IMI/ILIeCKI/IXpeaKHI/Iﬁ




3.2

3.3

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIMIIAX MPOMBINIICHHOTO MOy4eHUS
BAKHEMIIMX BEIIECTB. YENOBEK B MHUPE BEIIECTB U MATEPUAIOB: BAKHENIIME
CTPOMTEJIbHBIC MAaTEepHUaIbl, KOHCTPYKIMOHHBIC MaTepualibl, KPAaCKH, CTEKIIO,
KepamMuKa, MaTepuajbl JJIs SJCKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpaJIbHbIEC YI00peHUs

XuMHS U 30pPOBbE 4YENIOBEKa: TMpaBuja MCIOJIb30BAHUS JIEKApCTBEHHBIX
IpernapaToB, MpaBuia 0€30MaCHOTO MCIIOIH30BaHMS TIPENapaToB OBITOBON XUMUN

B IOBCEHEBHOMN KU3HHU
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