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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooOmero o0pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona 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 DenepaibHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnonoXkeHni «Crtparernn pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacnopsokenue [IpaBurensctBa 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
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeabHON OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYKWAT 3aBEpLIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYIbTYpPhI
YelOBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xumMuyeckoe o0Opa3zoBaHUE
oOy4Jaromuxcsi Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMme 1O XMMHUU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened W MPUHIMIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSA3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOJIENCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa odOmectBa. CoBpeMeHHas XHMHSA KaK Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJICHA 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 cojaepxkanue 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
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

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 HEOPTaHMYECKOW XUMHH (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 MOHITHI, 3aKOHOB ¥ TEOPUN XUMHH.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOopraHuyeckas XUMHUs» cpopMupoBaHa B MporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEACTABICHUS] O XUMUYECKOM CBS3M, KiIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yriOM 3peHHS B mpeamere «XuUMHUS» 0a30BOro YypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU Marepuan | (PaKTOJOrMYEeCKHUE CBEIAEHUS O BeEllecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00ydYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUI STOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JomnoyiHgercss B kKypcax 10 um 11 xkmaccos
AJIIEMEHTaMHU COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHMSI K MPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHWUW, PEUICHUS WHTEIUICKTYAIbHBIX U
HKCIEPUMEHTAIbHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
bunocockux uAeH, TaKMX KaK: MaTepuaibHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUHA IIyTEM >SKCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (aKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIU XMMHUHU B PEHIEHUU 3KOJOTHYECKUX Npoldiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4YaronMxcss NPHUHATHIE MNPOrpaMMON IO XUMHUU MOJAXOJbl K OINPEACICHUIO
COJEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHH, HUMeEIOMMX 0a30Bo€ 3HAUCHHE IS
pa3’MyYHBIX BHJIOB JESATENIBHOCTH: peUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nH(pOpMaIK, HEOOXOIUMBIX JIsi MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHHs XMMHUU Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKHM 1ieJied W3Y4YeHUsl NpeIMeTa HallpaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
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 MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,

e (opMHpOBaHME U pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX pEakUuid, HEOOXOJUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHIA,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U MOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpaMMe M0 XUMHH YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpEernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArnovTEeHUe
MPAaKTUYECKOH KOMIIOHEHTE COJAEp)KaHud OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHUSMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peIIEHUS TPaKTUYECKUX 3a/1ay.

B cBf3M ¢ 3TUM TpU U3Y4YEHUU IMpeaMeTa «XHUMHS» JTOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, KaK:

ajanrtanusi 00y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NMPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCA KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHus MpoOJeM, MOoUcKa, aHaldu3a U 00pabOTKM MH(POPMALINH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUsl OmbITa JESTEIbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HA OPTraHU3M Y€JIOBEKA U IPUPOIAHYIO CPENY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUY I MOUCKAa U aHalu3a y4eOHOU U
HAyYHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y OOYUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IJIAHUPOBAHUM U MPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy OOyyaroumxcs YOEXKIEHHOCTH B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BaXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHAIBHOTO MTPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /s MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHUsS MpeaMeET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM o0sacTi «EcrecTBeHHO-Hay4YHbIE
pEIMETHD».

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, coctapisieT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hefento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4EHUM HOBBIX BEUIECTB M MaTEpHAIOB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omoinorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KiaaccU(pUKAIMM OpraHuyecKux BemiecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHME € 00pa3uaMy OpPraHMYECKMX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpYU HarpeBaHuu (IJI1aBjIeHHe, 0OOyTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psad. MeraH 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 TPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, rajJOr€HUPOBAHUS, THApPATALINAH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu rajJoreHMpOBaHHsS U HUTPOBAHUS), MOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



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

[IpuponHble MCTOYHHMKHM YIJIEBOAOPOAOB. IIpupoaHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIit
yroJib U IPOAYKTHI €r0 MepepadoTKu.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oOOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroip», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MTPOBEICHUE MPAKTUUYECKON PabOThI: MONyYeHHUE STUIICHA

Y U3YYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C aKTUBHBIMH MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJILEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHeHune rauuepruHa U 3TUIICHTJIUKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

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

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUecCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIINX 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 KHUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
nenono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeicTBHEe kpaxmana C HOJIOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOU KHCIIOTHI.

Pacuérnble 3anaun.

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

A3oTconepKale OpraHndeckiue COeAMHECHNUS.

AMUHOKHUCIIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCIIepUMEHTANIbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IpEeBpallEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, IIBETHHIC PEeaKIUU OCIIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPU3AITUS ¥ TTOJTUKOHICHCAIIHSL.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX IPEBpALLEHUI:
O3HAKOMJIEHUE C 00pa3llaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAaOIIOICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUUECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
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 MTOPO/bI, MOJE3HbIE UCKOMAEMbIE, TOILJIMBO,
pECypCHI.

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
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOIO0B. IIEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cuCTeMbl
xuMmudeckux sieMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxknatypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XWMHH. 3aKOH COXPAaHEHHsS MAacChl BEILIECTB,
3aKOH COXPaHECHUA W MPEBPAILLICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIMSX.

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

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 (pa3fioKeHUE 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.

PacuérHblie 3anaumn.

Pacu€rel 1O ypaBHEHMSM XMMHYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXMUMHUYECKHAE PACUEThl, PacU€Thl C MCIOJIB30BAHUEM IIOHATUS «MAaCCOBAs
JTOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxkenune HemetaiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS 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
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OOmue cnocoObl momyyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3a7ad, HAOTIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C pacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BelecTBa Wi 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KU3Hb

Ponp xuMum B 00eCrieY€HHUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOT0 UCIOIB30BaHUS MpenapaToB OBLITOBON XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMeTHBIX  CBA3ed Tpu  WU3ydyeHUH oOmed u
HEOpraHU4ecKorM XxuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUM, TakK W TIOHSATUN, SBIISFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCU(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepus, YHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TMPOTPpaMM CpeJHEro oOOIIero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUs SIBISICTCS CUCTEMHO-IEATSIILHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTU 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;

HAJIM4YKUE MTPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTAlOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWJIAMH  TOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTU
oOydJaromuxcsl 1Mo peaanu3aiuu IPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

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

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



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

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yJbTar
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJIYYEHUH U TMOCICIYIOLIEM
aHanu3e WH(POpMaIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBAapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYNKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUS [IEHHOCTH TIPaBUJl HHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-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);



WHTEpeca K MPAKTUIECKOMY M3YUEHUI0 MPodecCuil pa3IuvaHOro pojia, 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
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAHUSI TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

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

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO 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
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAUYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYyJIbTYpPHI, PEHICHUU TI00aTBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIrETUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJda W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



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 U  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
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIecc, CUCTeMa, HayIHBIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHbIE

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

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMU.

OBaajnenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

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

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

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



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS JUIsl OOBSCHEHUSI 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
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, 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 NeliCTBUSA:

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
MO3HAHUSA W OCHOBBI M1 (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX 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 pEHIeHUS] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NOMyJIsipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHaNM3UPOBAaTh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(bopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAMMOW [UIsi BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO THUIIA;

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

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

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeAcTBa NpU padoTe C
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 JIEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJTHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIICIOBAHMNA MYTEM COTJIACOBAHUS TO3HIMNA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO 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 XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHUsI»
OTpa)KaroT:

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



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs MPaKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, 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 Aa30TCOJAEpXkaIIMe COCAUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIC NMPU3HAKU IOHATHUH,
YCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMUI;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEakKLui,
U3rOTaBJIMBATh MOJEIHW MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHHUM YCTAaHABIIMBATh MPUHAAJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cucrematnueckoir HomeHknatype (IUPAC), a Takke NpuUBOAUTH TPUBUAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popManblaerus, aueTalabIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUS 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, MPOIMWICH, 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 MEXIY HUMH YpPAaBHECHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

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

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);

c(hOpMHPOBAHHOCTh YMEHHMU BIIaJIETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUM (HaOJI0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, 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
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHbIC PEaKIUU OPraHUYECKHUX
BEIIIECTB, JCHATYypaIusi OCJIKOB NMPU HArpEeBaHWH, I[BETHHIE pPEaKIMu 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 BBIBOJIBI HA OCHOBE ATUX PE3YJIhTaTOB;

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 TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

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

JUIS CIIETBIX M CJIA0OBUAAIIUX OOYYaIOUIUXCS: 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  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuponbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] PAKTHUYSCKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 370pPOBBIO U IPUPOTHOM
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, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCJICHUS, XUMUUYECKAsI CBS3b
(KOBaJIeHTHas1, MOHHAsS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE pPaBHOBECHE); 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,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHHS 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(OPMUPOBAHHOCTh 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  ypPaBHEHUM  XHUMHYECKUX  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 YMEHUM OINpPEACNIATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAs, MOJIEKYJIApHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, 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 YMEHHH XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHUE
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 XMMHUYECKUX JIEMEHTOB M MX COEIMHEHUM
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKON CBA3M MEXKIY HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHIO CTENEeHEW OKUCIICHHS 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 PEAKLIMU UAYT JO KOHIIA,;



c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  PACKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakliuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM ¥ J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKXe TMpaBHiIa OOpaIeHUs ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh H BBITOIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEHUE 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
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a]ad 0
TeMam «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakiuil U (HOpMyIUpOBaTh BBIBOJbI HAa OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONMIOATh  TpaBUjia  DKOJOTHYECKH
[€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 [I/JIK, mosicHATP Ha mTpuMepax CHocoObl YMEHBIICHHS 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 CJIA0OBUAAIIUNX OOYYaIONIUXCS: YMEHHE HCIIONbh30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns aiis 3amucu XUMHAYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHMYECKUX COSAMHEHUH A. 3 0 0
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKAHbI 2 0 0
59 HenpenenbHbIe YrIIeBOAOPOIBI: ATKECHBI, 3 1 1
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2 0 0
24 [TpupoaHbIE HCTOYHHUKH YTICBOIOPOIOB U 1 0 0
' ux repepaboTka
Hroro mo pazueny 13
Pa3pnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
3.1 Crupter. ®enon 5 1 0
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 JCTHABRL B 6 0 1
CrnoxHble 3¢upbl
3.3 VrieBoasl 2 0 0




Uroro no pazgeny

13

Pasnen 4. A3oTcoaepkaime opranudeckne coelMHeHUus

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 2
Hroro no pazgeny 2
Pasznea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccer. Kayayku. Boiokna 3
Hroro o pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne ni/m P Kourposbnbie IIpakTuyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUICCKUX 3 0 0
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 5 0 0
BEIIECTB
1.3 XUMUYECKHE peakluu 9 1 1
Htoro no pazneny 17
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertabl 7 1
2.2 Hemeramst 6 0 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5 1 0
BEILIECTB
Hroro no pazgeny 15
Pa3znen 3. Xumus v :Ku3Hb
3.1 XHUMHS U )KH3Hb 2 0 0
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

CraproBast [uarHoctTu4eckas padbora.
[IpenMer oprannyeckoil XuMuu, e€
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

1 Henensa

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coenquHenuilt A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU A

2 "Henens

[IpencraBnenue o KiacCUPUKALMHA
opraHuyeckux BemecTB. Homenknarypa
(cucremaTuyeckasi) U TpPUBHAIHHBIC
Ha3BaHUs OPTaHUYECKHUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUUYECKHH psill, U30MEpUs U
HOMEHKJIATypa.

AnkaHbl: QU3NYECKUE U XMMUYECKHE
cBoMcTBa. MeTaH U 3TaH — IpoCTenIne
MIPEAICTABUTENN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH psili, U30MEpUs U
HOMEHKJIaTypa

3 Hexens

4 genens

5 "Henensa

7 "Henensa

AJKeHbI: pU3NUYEeCKre U XUMHUECKHE
CBOMCTBA. DTHJIEH U IIPOITHIIEH —

8 menens




HpOCTCﬁIHPIC MMPEACTAaBUTECIIN aJIKCHOB.

[IpakTuueckas padora «Ilomyuenue
JTUJICHA U U3yYEHUE €T0 CBOMCTB»

9 Henens

Pemrenue pacueTHBIX 3a7a4 HA ONpeEIEIeHUE
MOJICKYJISIPHOU (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA I10 MACCOBBIM JIOJISIM aTOMOB
XUMHUYECKHX JJIEMEHTOB H 10 Macce
(00BEMY) MPOAYKTOB CTOPAHMS

10 Henens

10

11

TpumectpoBasi KOHTpoJIbHAs pabora Ne 1

AJ'IKaI[I/IeHBI. HonyquI/Ie CHHTCTHYCCKOI'O
KaydyKa 1 PE3UHBI.

11 menensa

12 nenens

12

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,
TOMOJIOTMUYECKUHN psil. ALUETHIIEH —
HPOCTENUIINN IPEACTaBUTENb AIKUHOB.

14 wenens

13

14

Ankunsl. CoiictBa. [lomyuenue.
[IpumeHenue.

ApeHHZ CTPOCHUC, TOMOJIOTHYECKUI PAA.

15 wenensa

16 Henens

15

ApeHbl: CBOICTBa. MTOJIy4E€HHUE,
IIPUMEHEHUE.

17 wenens

16

I'eneTnyeckas CBA3b yrieBOLOPOAOB,
MMpUHAJIC)KAIINX K PA3JIMYHBIM KiIaCCaM.
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

20 menens

17

18

Hpel[eJ'ILHLIC OAHOATOMHBIC CIIMPTHI:
METAHOJI X 5TaHOJI. BO}IOpOHHaﬂ CBs3b

MHoroaToMHEIE CIIUPTHI: 3TUJICHTIIMKOJIb 1
T CPUH

21 "enens

22 Henens




@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U

19 . 23 nwenens
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE

20 TpumecTpoBasi KOHTpoIbHas padoTta Ne 2. 24 uenens
Brruucnenust no ypaBHEHUSIM XUMHYECKUX
peakuuii(M30BITOK-HETOCTATOK, BEIXO/

21 25 Henens
MPOJIYKTA PEaKLUU OT TEOPETUUECKU
BO3MOYKHOTO).
Anpaerunsl; GopMaiIbaerug u

22 Gop 27 Henens
areTaibIerua. AleToH
OIHOOCHOBHBIE TTPEICIIbHBIE KAPOOHOBHIE

23 28 Henens
KHUCIIOTBI: MypaBbHHAs U YKCYCHAS
[IpakTuueckas pabora «CBoiicTBa pacTBOpa

24 . 29 Henens
YKCYCHOM KHCTIOTBI»
Crnoxasle Ybupsl. [ 1apoans cIoKHBIX

25 bup P 30 Henens
3¢upoB
JKupsel: TuaApoIN3, IpUMEHEHNE

26 p p - TP ’ 31 menens
Ouoyoruveckas poib KHPOB
Pemenne ynpaxHeHMI ¥ pacyeTHBIX 3a/1a4

27 no teme "Kucnopoaconepxaniue 32 Henens
OpraHUYecKHe coequHEeHus"
VYrieBoibl: cocTaB, KiacCU(pUKAIHSI.

28 Baxxneiimme npeacTaBuTeNIu: TIIOK03a, 34 uenens
bpykTO3a, caxaposa.
YrneBoapl. BaxxHeume npeacTaBUTENN:

29 35 Henens
Kpaxma, eJITI0103a.

30 AMWHBL: METWJIAMUAH U aHWJINH 36 Henens
AMUHOKHCIIOTEI Kak aM(pOTEepHBIE

31 Gorep 37 Henmens

OpTraHU4Y€CKUC COCANHEHUA, UX




ononoruueckoe 3Hauenue. beaku kak
MIPUPOAHBIE BBICOKOMOJIEKYJISIPHBIE
coenuaenus. Ilentuapl

OCHOBHBIC TTIOHATHS XUMHUHU

32 BBICOKOMOJICKYJISIPHBIX COCTMHCHUI. 1 38 nenens
[Tnactmaccel. Kayuyku. BosokHa.
33 TpumecTpoBas KOHTpoIbHAs padoTta Ne 3 1 39 menens
34 AHnanu3 pe?;}iJIbTaTOB TPUMECTPOBOU ) 1 peseps
KOHTPOJIBHOH pa0oThl. Koppekius 3HaHMiA.
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Bcero

KoaudecTBO 4acoB

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Xumuueckui saemeHT. AtoM. CocTaB aToma,
HN30TOIIBbI. OCHOBHBIC CBCICHUS O CTpOeHI/II/I
aToMa.

1 Henensa

DNEeKTPOHHBIE KOH(PHUTYpaLUK aTOMOB
XUMHUYECKHX IEMEHTOB. BajleHTHBIE
BO3MOKHOCTH aTOMOB XHMHYECKHUX
JJIEMEHTOB.

2 "Henens

[Tepuonuueckuii 3akon Jl. . Menneneena B
CBETE YYEHHS O CTPOCHHUH aTOMa.
[Tepuoanueckas cucteMa XUMHYECKUX
anemenTtoB /.M. MenneneeBa. 3HaueHne
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

3 Henens

Crtpoenue BemiecTBa. XUMHUUYECKasl CBSI3b.
Bunpl u Mmexanu3Mbl 0Opa3oBaHUs
XMMHYECKOM CBsI3U. BogopoaHas cBs3b.
BaneHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
Crenenb okucieHus. KaTnoHBI 1 aHMOHEI.

4 yenens

BemectBa MonekynasipHOro u
HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH
TIOCTOSTHCTBA COCTaBa BemiecTBa. 1HIIEI
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA

5 menens




BEILIECTB.

[TonsiTHe O TUCTIEPCHBIX CUCTEMAX.
Wctunnsie pactBopsl. KonnyecTBeHHbIE
XapaKTePUCTHKHU PacTBOPOB (MaccoBasi A0
BELIECTBA B PaCTBOPE).

7 "Henens

PactBopsl. Pelienne pacyeTHbIX 3a1a4 C
HCIIOJIb30BAHUEM IIOHATHS «MaccoBas 10JIs
PacTBOPEHHOTO BELIECTBA.

8 Henens

Knaccudukanus HeopraHm4ecKux
coennHeHnil. Homenknarypa
HEOPraHUYECKUX BEIICCTB.

Xumnueckas peakuus. Knaccudukanus
XUMHUYECKHUX PEAKLUN B HEOPTaHUYECKOU U
OpPraHUYECKON XUMUU. 3aKOH COXPaHEHUs
MacChl BEUIECTB; 3aKOH COXPaHEHUs U
IIPEBPALICHUS YHEPTUU IPU XUMHYECKUX
peakuusx.

9 Henens

10 menensa

10

TernnoBoi 3 PeKT XUMUIECKUX peaKIuil.
Pemenne pacueTHbIX 3a1a4 ¢
HCIOJIb30BAaHUEM TEPMOXUMUYECKUX
YpPaBHEHU.

11 Henens

11

12

TpumectpoBast KOHTposIbHas padota Ne 1

CKOpOCTb peakluu, ee 3aBUCUMOCTb OT
pa3nuuHbIX (pakTopoB. [IpakTuueckas padora
"BnusiHue pa3nu4HbIX (aKTOPOB Ha CKOPOCTh
XUMHUYECKON peakiuu'.

12 venens

14 wenens

13

OO6partumbie peakiui. XUMHIECKOE
paBHOBecue. DaKTOPHI, BIUSIONINE HA

15 venens




14

15

COCTOSIHUE XUMHUYECKOTO PABHOBECHS.
[Tpunnun Jle Hlatense.

DnektponuTrdeckas aucconnanusi. CuiabHbIe
1 ciabplie IeKTpoauThl. Cpenia BOIHBIX
pacTtBOpoOB BenlecTB. Bogopoaubrit
nokazatenb (PH) pactBopa.

Peakiiuu HOHHOTO OOMEHA B OPraHMYECKOU U
HEOPraHUYECKON XUMUHU.

16 "Henens

17 wenens

16

17

18

19

20

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
peakuuu. Metoa 31eKTpOHHOTrO OaiaHca.

OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponuze
pacriaBoB U pacTBOpoB codeil. [Ipumenenne
AIIEKTPOIIH3A.

Mertasisl. CriiaBbl METaJIIOB.
DNEeKTPOXUMHUYECKHUH psiji HAaNpsHKeHUH
MeTauioB. O6IMe criocoOb! MOTydYeHHUs
MetaiioB. Kopposus merannoB. CriocoObl
3alIUTHI OT KOPPO3HH.

OO1m1ast XxapaKTepUCTHKA METAJIIIOB TJIaBHBIX
noxarpynn (IA-rpynmna, 1 A-rpynna)
[lepruonnyeckoil cuCTEMbl XUMHUYECKUX
HIIEMEHTOB.

AnromuHuiA. AMpoTepHBIE CBOHCTBA OKCHIA
Y TUAPOKCHJIA aTIOMUHHUSL.

20 Henensa

21 "Henensa

22 "Henens

23 Henens

24 uepnens

21

OO6mrast XxapakTepruCTHKa METAJIJIOB TTOOOYHBIX
noarpynn (b-rpynm) [lepunoauueckoit
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB: Me/lb,

25 Hepens




22

IIUHK, XPOM, JKeJe30.

TpumectpoBast KOHTpoIbHAsE paboTta Ne 2.

27 "enens

23

24

25

Baxkneiimume coeuHeHus: METaIJIOB (OKCUBI,
TUJIPOKCHUIBI, COJIH).

[IpakTrueckas padota Pemenue
AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
«Mertamib».

Hemeramnsl. AmutoTponus HeMeTaioB (Ha
pUMepe KUCIO0poa, cepbl, pocdopa u
yriaepoaa).

28 uenensa

29 Henensa

30 Henens

26

XHUMHUYECKUE CBOMCTBA BAXKHEUIIINX
HEMETaJUIOB (FaJIOTE€HOB, CEPHI, a30Ta,
docdopa, yriaepoaa v KpeMHUS).

31 enens

27

28

29

30

Oxkcupl HeMeTauioB. Kucinopoacoaepkariue
KHUCJIOTHI. Bosiopoaubie coequuenus
HEMETAJIJIOB.

[IpakTuyeckas pabota. Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME
«Hemeramib.

Pemenne pacueTHbIX 3a7a4 HA BRIYUCIICHHE
Macchl (00beMa, KOJTMUecTBa BEIIeCTBA)
MIPOJYKTOB PEAKIIUH, €CITU OJTHO U3 BEIECTB
UMeeT MPUMECH

Heopraawueckne u OpraHMYECKUe KUCITOTBI.
Heoprannueckue u oprannueckue
OocHOBaHUs. AM(OTEepHbIE HEOPTAHUYECKUE U
OpPraHUYECKUEe COCTUHEHHUS.

32 Hepensa

34 gwenens

35 Henens

36 Henens

31

I'enermueckas CBA3b HCOPTaHNYCCKUX N

37 Henens




32

OpPraHn4€CKuX BEIIECCTB

TpumectpoBast KOHTposbHas padota Ne 3.

38 menens

33

Ponb xumun B o6ecrieueHu 3KOJIOTUYECKOM,
JHEPTEeTHYECKOHN U MUIIEBOW 0€30IaCHOCTH,
Pa3sBUTHU MCIAULIMHBI. YenoBek B MHUPC
BCIICCTB, MATCPHUAJIIOB U XUMHNYCCKUX
peakuuii

39 nenensa

34

[ToHsiTHE O HAYYHBIX METOJIaX MMO3HAHUSA
BEIIECTB U XUMHYECKUX PEAKIUi. XUMUS U
3JI0pPOBbE YEIIOBEKA.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

peseps







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsiEeMOro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBl MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cperie

1.2

Brnanenune cucremMoil XUMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKENeT,
(yHKIIMOHANIGHASL  TPYIIIIA, paaukan, H30Mepus, W30MEPBHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHMs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTpOeHMsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBENIEHHWsS O CBOWCTBAaX, COCTaBe, TIOJYYeHUH U O€30MacHOM
WCTIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopMupoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIME IIOHATUSA IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOpPMUPOBAHHOCTh YMEHHI HCIIONH30BATh XUMUYECKYI) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyaT OpPraHMYECKHX BEIIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOAEIH MOJIEKYJI OPraHUYeCKUX
BEIIECTB I WIIIOCTPALUA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  IMPHHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YIriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUs, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsl opranuyeckux BemecTB A.M. byriepoBa mis o0bscHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHECHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHUAIbHBIE Ha3BaHUS
OTJENbHBIX OPraHUMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIECH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAeruf,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBas KHCJOTa, TJIIOKO3a, (PyKTO3a, Kpaxmai, IeJUTJIo3a,

TJIMLKH)

2.2

CdopmMHpoBaHHOCTh yYMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
¢u3nUeckne W XWMHUYECKUE CBOWCTBA THUIHMYHBIX MPEICTaBUTEIICH
Pa3IUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGenzodn,
METAHOJI, TAHOJ, ITUJICHIJINKOIb, TJIMIEPHH, (SHON, areTaibIeTul,
MypaBbHHAS W YKCYCHasi KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJUTI0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATh T€HETHUYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  NOPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHNMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPhS (HEPTH, TPUPOIHBINA Ta3, Yrodb), CIOCOOBI UX

nepepa60TKI/I U MPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB U XHMMHYECKUX SBICHUN (HaONoJeHUE, W3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), KCII0JIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS U1 NPHUHATHS PEHIeHMH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON TMOCynoil u 1abopaTopHBIM O0OpYIOBaHHEM, a TaKXKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCT YMEHUM TUIAHUPOBATH U BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEeBpALICHUS] OPraHUYECKUX BEIIECTB [IPH HArpEBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OETKOB TMPU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1aOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHCHHUH COOTBETCTBYIOIIHMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BEIIECTBA WM
MPOAYKTa peaklMy M0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJIHOTO
U3 UCXOJIHBIX BELECTB MIJIM MPOAYKTOB PEAKIIUN)

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

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

3.6

ChopMUpOBaHHOCT, yMEHHUH COOJIO/ATh TMpaBUja JKOJIOTHYECKU
1e1ecoo0pa3HOro MOBENEHUs B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpezbl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS HAa JKUBBIE OPIaHU3MBI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, OHUMAas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALCHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NMpoBepPsIeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHus




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Brnanenue cucreMoM XMMHUYECKHMX 3HAaHHUM, KOTOpas BKIIKOYaeT:
OCHOBOIIOJIATaloIlMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3J1eKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYeCcKas peleTka, THIbl XUMHUYECKUX peakui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakuy HOHHOIO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs]  TUCCOLMAINSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOPOCTbh XMMUYECKOW pEaKLUH, XMMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHSl DIEKTPOJUTHUYECKON aucconuanuu, [lepuogumaeckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKUH A3bIK XUMUH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YeHMM U O€30IIaCHOM MCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOW JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBIABIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSMHA JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTb YMEHHUH ONpEAETATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUSA XHWUMHYCCKUX OJJICMCHTOB B COCAWMHCHUAX PA3SJIUYHOIO
COCTaBa, BHJ  XUMHUYECKOHW CBsS3M  (KOBAJIGHTHAs, HWOHHa,
MeTaJuln4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAITMUECKON
pPEETKN KOHKPETHOI'O BEIECTBA (ATOMHAs, MOJEKYJspHas, UOHHAsd,
MeTaJUTHIeCKas)

ChopMupoOBaHHOCTh YMEHHUH OMpPEIENATh XapaKTep CpeAbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MPHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BEIIECTB, TemIOBOMY J(h(}EeKTy peakiuu, HW3MEHEHHUIO0 CTereHel




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKkuu, y4acCTuro

KaTaJiu3aTopa)

1.7

1.8

ChopMupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIUi
pa3JIMYHBIX THIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHA, YUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMHM pacKpbIBaTh CYIIHOCTb OKHCIHUTEIbHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTE yMEHHMI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JCUCTBUS

(npunnun Jle Hlatenbe)

OO6m1ast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CopMHUpOBaHHOCT, YMEHHMI pacKpbIBaTh cMbIca [lepuoanueckoro
3aKOHa J.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3UPYIOIIYI0, OOBACHUTENbHYIO U  MPOTHOCTHYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATHA «S-, P-, O-3JeKTPOHHBIE OpOHUTAIN», «IHEPreTHYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUHEHHMI MO MEpUoJaM W Trpymnmnam

[Iepnonnueckoi cucteMsl XuMudecknx 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3JINYHbBIX KJIACCOB,
MOATBEPKAAaTh  CYHUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKAY
HEOpraHMYEeCKUMH  BeHIeCTBAMM  C  IIOMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAIEKHOCTh

HEOpPraHMYECKHUX BELIECTB MO MX COCTaBy K OMNpENeNEHHOMY Kiaccy




(rpymnme) coenMHEeHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHI HCIOJB30BATh XUMUYECKYH) CHMBOJIHUKY
JUISSE  COCTaBlieHUST (OpPMYyJ BEIIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyto HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, Trami€Has W3BECTb, HErami€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHHUH XapaKTepu3oBaTh (OMHUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
NOATBEP)KAATh  CYIIECTBOBAHME  T'E€HETUYECKOHW  CBSI3U  MEXKIY
HEOPTaHMYECKUMH  BEIIECTBAMH  C  [OMOIIBIO  YpaBHEHHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHYECKUI
HKCHEPUMEHT (pa3oKeHHUEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTaln3aTropa, ONpelesIeHHe CpPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIBLHOTO HMHIMKATOPA, BIMSHHWE pPA3IMYHBIX (DAaKTOPOB Ha
CKOPOCTh XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayeCTBEHHBIC PEAaKIMHU Ha Ccynb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTUOH aMMOHUS, peIIeHHE SKCHEPUMEHTAJbHBIX 3a7ady IO TeMaM
«Metamibl» u «HemeTaibl»y) B COOTBETCTBUU C MPAaBUIAMU TEXHUKU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
o0opyI0oBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUHl COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

CdopmupoBaHHOCT, YMEHHI COOMIOAATh TMpaBWia TMOJIH30BAHUS
XUMUYECKOH TOCY0M W J1abopaTopHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEECTBAMH B COOTBETCTBUHU C MHCTPYKIHSIMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MPOLIECCHI, JIEkKAIIUE B OCHOBE INPOMBILUIEHHOIO IOJYYEHUS CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0ImUX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH

eCTeCTBeHHOHayLIHOﬁ KapTUHBI MHpa, pPOJIM XUMHHU B IIO3HAHWUU




3.2

3.3

SBJIEHUN TPUPOIBI, B (DOPMHUPOBAHUM MBIIUIEHUS U KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPAaKTHUYECKHUX 3a/lad U IKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MPUPOHOM cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XMMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl HU3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yYMEHHI COOMIOATh TIPaBHIA JKOJIOTUYCCKU
11eJ1ecO00pa3HOro IMOBEAEHUS B OBITY M TPYHOBOH JAEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J10POBbs M OKPYKAKOUIEH NPUPOIHOU

cpebl

3.4

3.5

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
OIpeIeIEHHBIX BEIIECTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEIOTBPAILEHHUs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJII BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOLICHHH Ta30B MPH XHMHYECKUX PEAKIUSIX, MAacChl
BelecTBa WM 00bEMa Ta30B MO MU3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wid 00BbEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIIMH BEIIECTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAIICHUA U COXPAHCHUA SHEPTHUU



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnYecKkOM XHWMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHUSI OpPraHUYECKUX
coequHenniit A.M. BytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

CrtpykrypHble (OpMyIbl OpraHMYEeCKHX BemecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KiracCU(pUKAIHA OPraHUIECKUX BEIIECTB
Homenknarypa opraHnyeckux COEIMHEHUHN (cucTeMaTHdecKasl) U TpUBUAIbHbBIC

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHn4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH u 3TaH — IpocTenIne
MPEJICTaBUTENIM AIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/I}I), HaXOXKIACHUEC B IPUPOAC, ITOTYUCHUC U IPUMCHCHHUC

2.2

AIIKEeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOIMNUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApAaTallkMU, OKHCIICHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydueHne cMHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psil. AUETHIIEH —
NPOCTEUIINK TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUEe U
XUMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALINY,

TOpPEHMsI ), TOJy4YEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (uU3MUECKHMEe M XHMHYECKHE CBOMCTBa
(peakuyy raJoreHMpoBaHMs M1 HUTPOBAHUS ), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3Myeckue M  XUMHYECKHEe CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHHUs), MOJIYyYEHHUE WM NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAMIMMHU K

Pa3IMYHBIM Ki1accaM

2.6

[IpupoHbIE ICTOYHUKH YTIIEBOAOPOIOB. [IprpogHbIii ra3 1 momyTHRIE HEPTIHBIE




3.1

ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTki HETU: MEPETOHKA,
KPEKUHT (TePMHUECKUH, KaTanuTU4yeckuil), muponus. [IpogykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KamMeHHbI yroiap u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHnyeckue COeqMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3UUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuud  C aKTUBHBIMH  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), MpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYyJJaMl COUpPTOB. JleficTBHME METaHOJa M ATAaHOJA HAa OPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIUKOJb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XUMUYECKUE CBOWCTBA  (B3aUMOJEHCTBHE CO  IICJOYHBIMU  METAJJIaMH,
KaueCTBEHHAsi peakilusi Ha MHOTO0ATOMHBIE CHNHPTHI). JleficTBME HA OpraHusm

YCJIOBCKA. HpI/IMeHeHI/IC TJIMOCPpHHA U STUJIICHITIMKOJIA

3.2

@deHoI:  CTpOEHHUE MOJEKYJbl, (U3UYECKHUEe ¢ XUMHYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

3.4

3.5

3.6

4.1

Anpaeruipl ¥ KeToHbl. DopMaIbACTUI, alleTAIBACTH: CTpOeHUE, (U3HUCCKUE H
XUMHUYECKHE CBOMCTBA (PEaklMM OKHUCICHUS W BOCCTAHOBJICHHS, KAUYCCTBCHHBIC

peaxkiuun), noJy4eHue U NpuMeHEeHNe

O/HOOCHOBHBIE NpefeibHble KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U YKCYCHas
KHMCIIOTBI: CTPOEHHE, (PU3HUecKre U XMMHYECKHUEe CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHUCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHUeE.
CreapuHOBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCIOT. Mbla Kak COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeficTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHMCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. Kupsl. ['uaponus xupos. Ilpumenenue xupoB. buonoruueckas posib
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(UKaus yriaeBoaoB (MOHO-, AM- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
(du3MuecKre 1 XMMUYECKUe CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHue,
OpO’KeHHE TIJIIOKO3bl), HaXOXKJIEHHE B MPUPOJE, MPUMEHEHHE, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u mesmnono3a Kak
pUpOAHbIE MoiauMepbl. CTpoeHHE KpaxMmana M Leurosio3bl. Pusznueckue u

XHUMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,Z[pOJII/B, KauCCTBCHHAA pCaKIUA C I/IOJ]OM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

AMHMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YC€CKUC COCIAUHCHUA. dusznueckue

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIHIuHa). buomormdyeckoe




3HAa4YCHUEC aMHHOKHUCIIOT. HCHTI/II[BI

4.2

benkn Kak DIpUPOIHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OelKoB. XHWMHYECKHE CBOMCTBAa OEIKOB:

TUApOJIn3, ACHaTypalus, KaYCCTBCHHBIC pCaKIIUKU Ha Ocnku

BricokoMoOeKyIsIpHbIE COEMHEHMS

5.1

5.2

OCHOBHbBIE TOHSTHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
[IOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIICHD MTOJIMMEPU3ALUU, CPEAHASA MOJIEKYJIApHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCOUHCHUM —
MOJIMMEPU3ALUS U ITOJIMKOHICHCALINS

OKCIIEpUMEHTAJIBHBIE METOJAbl M3YyYEHHUS BEIIECTB W HX NPEBPALLCHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMu IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COMePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

1.3

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TONBI. DJIEKTPOHHAs 000JI0UKA.
DHepreTuyeckre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcCoOeHHOCTH pacIpeiesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

TNEPBLIX LIeTHpéX MNepruoaoB. QHCKTpOHHa}I KOH(I)I/IpraLII/ISI aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMHIecKux 3iueMeHToB J1.1.
MengeneeBa. CBA3b NEepUOAMYECKOrO 3akoHa M Ilepmoanueckoid CUCTEMBI
xuMuyeckux vieMeHToB /.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XUMHUYECKHUX DJIIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyNIamM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHABI XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAST W TOJSpHas, HWOHHAs, MeTauindeckas). oHbI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-AaKLENTOPHBIH). BogopoaHas cBs3b

14

BanentHOCTS. BHCKTpOOTpI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THINBI KPUCTAINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEIIECTB OT THIMA KpUCTAUIMYECKOM pemeTku. lloHsATHE O AuMcHepcHBIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JIA BEIICCTBA B




pacTtBope

1.6

1.7

Krnaccudukanusa Heopranuueckux coequHennii. HomeHknatypa HeopraHM4eckux

BCIICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKHX — peaknuid B
HEOpPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPTIUU ITPHU XUMHUYECKUX PCAKIIHAX

1.8

CKOpoCTh peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumbie peakuuu. XUMHUYecKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

cOoCTOsIHUE XUMHYecKoro paBHoBecus. [Tpunnun Jle [llatense

1.10

1.11

2.1

2.2

DnekTponuTrueckas aucconuanus. CuiabHbIe W cladble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIas, HEUTpalIbHAs, IeJIOYHasA. Peakiium HOHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hewmeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoi cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u OCOOCHHOCTH CTpOCHHS aTOMOB. Dusmyeckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IpUMeEpe KUCIOpO/ia, CEpBI,
docdopa u yraepoaa)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHoOB, Cepbl, a30Ta,
¢dochopa, yrmepoga W KpeMHHs) M MX  COEAMHEHUM  (OKCHIOB,
KHCIIOPOJICOICPKAIIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHnenue

BOKHENIINX HEMETAIJIOB U UX COENUHEHUN

2.3

2.4

Meramnsl. Ilonoxenne merawioB B Ileproandeckoil cuUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTU CTPOEHUS HJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasoB. Obune ¢pusznyeckue cBoicTBa MeTamuioB. CIiiaBbl METAJIOB.

DNEKTPOXUMHUYECKUH Psijl HAllPsHKEHUH METalJIoB
XUMUYECKHE CBOWCTBA BaXXHEHIINX METAIOB (HATpUM, Kajuil, KallbLIUH,
MarHui, aJIOMUHUN, ITUHK, XpOM, Kelie30, MeIh) M UX coenuHeHuit. OOmue

CHOCOObI MOJTy4YeHHs MeTauIoB. [IpruMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIUICCTB, IPHUHAMICKANIUX K PA3JIMIHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

3.2

Pone xumMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [IOHATHE O HAYyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX IMPUHIMUIIAX MPOMBIIIIICHHOTO IMOJIYYCHHA




3.3

BOXHEHIIMX BelIEeCTB. UenoBEeK B MHUpPE BEUIECTB U MATEPHAJIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTE€pUAJIbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepualbl ISl AJIEKTPOHUKH, HAHOMATE€pUaJibl, OPraHUYEeCKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMHUd UM 3J0pOBbE YEJIOBEKa: IpaBWJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX

ImpernaparTros, IIpaBujia 0€30I1aCHOTO MCITOJIL30BaHUS IIpernapaToB OBITOBOM XMMHH

B IIOBCEIHEBHOU KU3HU




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

» Xumus. 10 knacc. 'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenner
* Xumus. 11 knacc. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA
https://edsoo.ru/rabochie-programmy/.

https://edsoo.ru/metodicheskie_kejsy/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://videoteka.apkpro.ru/chem

https://content.edsoo.ru/lab/
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