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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHEro oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbix B DenepanbHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBbIX TnoNokeHn «Crtparerun pa3BUTHS BocnuTanus B Poccuiickoi
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTHU IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOy4Jaromuxcsi Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eaed W MPUHLHIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCUT CBOM BKJIaJ B (hOPMUPOBAHKE PAIMOHAILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU IPUMEHEHHUS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CHCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB Y TEOPUH XUMHH.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Ppa3BUTHEM  3HAaHUM HA  ONpeAeNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHUd O cTpoeHuu BenlecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MIPEICTABICHUS] O XUMUYECKOM CBSA3M, KJIacCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (aKTOJOrMYEeCKHUEe CBEIEHUS O BellecTBax U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHeHHe (YHKIUI STOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTeKaHus JomnoijiHgercss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCHHUTAHHIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TIONOJIHEHUSI 3HAHUW, PEUICHUS WHTEIUICKTYaJIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
bunocockux uAeH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKHX Mpoldiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
oOy4Jarommxcss MPUHATbIE MNPOrpaMMOM IO XUMHUHU TOAXOAbl K ONPEIEICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMaIKI, HEOOXOIMMBIX JIsi MPUOOPETEHU OIbITa MPAKTUYECKON
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKM 1ieJied HM3Y4eHHUs NpelMeTa HalpaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K OINPEACICHHUIO LIENEH W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEHIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMEeTa B IPOrpamMMe M0 XUMHH YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHud OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ ATUM TpU U3Y4YEHUU IMpeaMeTa «XHUMHS» JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NMPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHus MpoOJeM, MOUcKa, aHaldu3a U 00pabOTKM MH(POPMALINH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPTraHU3M YEJIOBEKA U IPUPOIAHYIO CPENY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHBIE MH(OPMAIIOHHBIE TEXHOJOTUH JJIs TIOUCKA U aHaNMu3a y4eOHOU U
HAYYHO-TIONYJISIPHOM MH(POPMAIUK XUMUYECKOTO COACP KaHuUSs;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, IMpPHU IUIAHUPOBAHUU M TPOBEACHUM XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOyyarommxcsi yOeKIEHHOCTH B T'yMaHHCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oO0mero oOpa3oBaHUsS MpeaMET «XUMUS»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcTecTBeHHO-Hay4YHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBaHusi, cocrapisieT 67 dacoB: B 10 kimacce — 34 yaca (1
gac B HeJento), B 11 kmacce — 33 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YEHUM HOBBIX BEUIECTB M MaTEpHAIOB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

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

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpPraHMYECKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAa. MeraH u 3T1aH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOINUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus noiaumepuszanuu). [lonyyeHue CHUHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



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

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IIpupomHslii ra3 W IONMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TIOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KHUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeAMHECHNUS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuM, IBETHHIC PEaKIIUU OCIIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS ¥ TIOJTMKOHICHCAITHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanuyst MEeXIpEeIMETHBIX CBA3EH MPHU U3YYEHUHU OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeEJO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

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

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOMCTB XUMHUUYECKHX 3JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIGHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

Knaccudukanus HEOPraHUYECKUX COCIMHEHUH. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIe U ciialdblie a1eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa xuMuueckux 3neMeHtoB Jl. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PpEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHSATHUSI «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

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

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B [lepronnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3a7ad, HAOJIOJEHWE W OIHUCAHWE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OeCrieY€HUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUIIECBOM
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: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOT0 UCIOIb30BaHUS MpenapaToB OBLITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepus, YHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-mMeTonu4Yeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMH IIEJI0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

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

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOUIEHUS K HMCTOPUYECKOMY M HAyYHOMY HAcCJIEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTMTCIIBHBIX ~ HAOMIOJMEHUN, KPOMOTIMBBIX  OKCICPUMEHTAIBHBIX  ITOWUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUUA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YaCTHE B PEIICHHWH MPAKTUYECKUX 3a/ay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIOJb30BAHUSA JOCTKEHUNW XUMHH JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JCUCTBUN U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HJI€OJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PALMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AaUNU: B €€ TYMAHHCTUYECKOM HAIIPAaBICHHOCTH W BaXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIIEYeHUH YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIeJaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIINX;

MHTEpeca K NO3HAHMIO U UCCIIEN0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IMUHBIX cepax npodeccuoHaibHOMI
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUYaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MPOIIeCC, CUCTeMa, HAYYHBIA (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

OnpeAesaTh ILENU JeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

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

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIbHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (PopMyIHpoOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMyJisipHas JUTEparypa XUMHUYECKOTO COAEp>KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMANMK, HEOOXOAMMOW Ui BBIMOJHEHUS YYEOHBIX 3a/mad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMMbl, TAOIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIHFHO BBITIOJHEHUS MPEJI0KEHHOH 3a1a49H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTro MpoeKTa U (pOpMyIHpOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHI»
OTpa)KaroT:

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



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
GYHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM TS PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M IPUPOTHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXkAaIIEe COEAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaALIEHHOM)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cucremarnyecko Homenkiatype (IUPAC), a Takke NpUBOAWTH TPUBHATILHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPONWIEH, AlleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIY HUMH YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEpepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
STWJIIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHHH, IBETHHIC PEaKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIISAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CJIETIBIX M CJIA0OBUIAIIUX OOYYaIOUIUXCS: YMEHHE HCIIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIMOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJIEKYJIsIpHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBy pPEarupyrollux BEIIECTB, TEILNIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TTOJHBIE M COKPAIIEHHBIC YPABHEHHSI PEaKluii HOHHOTO 0OMEHa, yUnUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT pa3auYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNM 00 OOIIMX HAyYHBIX MPUHIIMIAX U
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHIMIOJHATH XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE peakIUu Ha cyib(ar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIU, THTepHET U JpYyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, ITOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
HaumenoBaHue KoanuecTBo yacos
Ne JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTelbHbIE
pa3aeiioB U TeM Konrpoabuble IIpakTHyeckue
n/n Bceero pecypcbl
NPOrpamMMbl padoTbI padoThbI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipenmet oprannyeckoit
xumuu. Teopust ctpoeHus LOC Mos LLKona
1.1 OpraHNu4eCKHUX 3 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
coeauHeHui A. M. som.fsio.ru
byrneposa
Hroro no pazneny 3
Paznea 2. Yraesoaopoasl
IMoee o LOC Mos LWKona
JIbHBI
2.1 et 2 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
YIJIEBOAOPObI — AJKAHBI X
som.fsio.ru
Henpenenbabie LOC Mos LLKkona
2.2 YIJIEBOJOPOIBI: AJIKEHBI, 6 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
aJIKaJIMEeHbI, ATKUHBI som.fsio.ru
Apoma CCKIC LOC Mos LWKona
MaTHYECKH
2.3 p 2 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
YIJIEBOAOPOIbI .
som.fsio.ru
[IpupoiHBIE NICTOYHUKHT LOC Mos LLkona
2.4 yII€BOJOPOIOB U UX 3 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
nepepaboTka som.fsio.ru
Hroro 1o pasneny 13




Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

LOC Mos LWkona
3.1 Cruprel. ®enon 3 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
som.fsio.ru
Anpaerunsl. KapooHoBbIE LLOC Mos LLKkona
3.2 KUCJIOTHL. Cl0KHEIE 7 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
3¢upsI som.fsio.ru
LOC Mos LWWKona
3.3 VrneBoasl 3 2 https://myschool.edu.ru/?ysclid=mes5g26jnn807639805
som.fsio.ru
Htoro no pazneny 13

Pa3nen 4. AzoTcoaep:kaiiye opranudeckue coelMHeHus

LOC Mos LWkona
AMUHBI. AMUHOKHUCIIOTEI. ) .
4.1 5 3 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
eJIKA
som.fsio.ru

Hroro no pazneny 3

Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHHS

IImactmaccel. Ka u HOC Mo Lllkona
5.1 P RAYIYRH. 2 https://myschool.edu.ru/?ysclid=mes5g26jnn807639805
Bonokna :
som.fsio.ru
Hroro mo pazueny 2
OBIIEE KOJIMYECTBO HACOB 34 3 9
T10 ITPOTPAMME




11 KJIACC

HaumeHnoBanme KounvecTBO 4acoB
Ne JaexkTpoHHble (undpoBbIe) 00pa3oBaTebHbIE
pa3ejioB M TeM Kourpoabuble IIpakTHyeckue
n/n Bceero pecypchl
NPOrpamMMbl padoThI padoThbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aToOMOB. LLOC Mos LLIKona
[Tepuonuueckuii 3aKOH U https://myschool.edu.ru/?ysclid=mes5g26jnn807639805
1.1 [Tepuoanueckas cucrema 3 som.fsio.ru.
XHMHYECKHX 3JICMEHTOB
. 1. MenneneeBa
CrtpoeHue BemiecTna. HOC Mon Llikana
1.2 4 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
MHoroo0pasue BemecTB .
som.fsio.ru.
LOC Mos LWKona
1.3 XHUMHYECKUE PEAKIIUN 6 1 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
som.fsio.ru.
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
LUOC Mos LWKona
2.1 MeTtamisl 6 1 https://myschool.edu.ru/?ysclid=mes5g26jnn807639805
som.fsio.ru.
LOC Mos Lkona
2.2 Hemeramner 9 1 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
som.fsio.ru.
CBs13b HEOPraHUYECKUX U HOC Mos Llikona
2.3 2 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805

OpraHn4YCCKUX BCUICCTB

som.fsio.ru.




Hroro no pazneny

17

Pa3zgen 3. XumMus u ;Ku3HbL

LOC Mos LWWKona

3.1 XuMus ¥ )KU3Hb 3 https://myschool.edu.ru/?ysclid=mes5g26jnn807639805
som.fsio.ru.
Htoro no pazneny 3
OBIIEE KOJIMYECTBO YACOB 33

[10 [TIPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO 9acoB 3 o .
JIEKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
Ne i/ Tema ypoka KonTpoabubie IIpakTuuyeckue P P P
Bcero pecypcbl
padoThI padoTshI
N . . LOC Mos Wkona
€IMET OPraHUYCCKON XUMHUHU, € . .
1 e p 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
BO3HHUKHOBEHUE, PA3BUTHE U 3HAUCHUE .
som.fsio.ru.
Teopus cTpoEHUS OPraHUYECKUX LOC Mos WWkona
2 coenunennii A. M. byriepoga, eé 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
OCHOBHBIE IMOJIOKEHHUS som.fsio.ru.
IIpencrapnenue o KaaccuPukauu
0 p aﬂ ec elec EI)O eIl arypa HOC Mo Llikona
TaHUYECCKUX B TB. HoMeHkIaT
3 P o P 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
(cucremaTuveckasi) ¥ TPUBHAIbHBIC .
som.fsio.ru.
Ha3BaHUSI OPraHUYECKUX BEIIIECTB
LOC Mos WKkona
AJIKaHBI: COCTaB M CTPOCHHUE, . :
4 . 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
TOMOJIOTUYECKUH AL .
som.fsio.ru.
. LOC Mos LLkona
Meran u 3TaH — npocTenie . .
5 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
MPEICTAaBUTENMN ATKAHOB .
som.fsio.ru.
LOC Mos LWkona
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
som.fsio.ru.
5 . LOC Mos LWkona
TUJICH 1 IPOIIMIEH — MPOCTEHIINe
7 p P 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
MPEICTaBUTENMN ATKEHOB .
som.fsio.ru.
LOC Mos LWkona
[IpakTrueckas padora Ne 1. «ITomyuenne
8 p p ye 1 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805

OTUJICHA U U3YYCHUE €TI0 CBOMCTB»

som.fsio.ru.




Anxanuensl. byranuen-1,3 u

LOC Mos LWkona

[JIMLEPHUH

9 MetmwioOyraauen-1,3. [Tonydenue https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
CUHTETHUYECKOr0 KayuyKa U PE3UHBI som.fsio.ru.
AJIKUHBI: COCTaB M1 OCOOCHHOCTH
. LOC Mos LLkona
CTPOCHMSI, TOMOJIOTUYECKUM PSJI. . .
10 P . . PAA https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
AneTniieH — MpOoCTEHIINI Npe/ICTaBUTEIb :
som.fsio.ru.
aJIKUHOB
B . LOC Mos LWLkona
BIUKCJICHHUS 110 YPAaBHCHHIO XUMHUUYCCKOM
11 P https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
peakuuu .
som.fsio.ru.
LOC Mos WKona
Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTh . _
12 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
apeHOB )
som.fsio.ru.
I'eneTnueckast cBs3 €BOJ0POJI0 HOC Mo Llikona
HETUYECKAs CBI3b YIIICB B, . _
13 yr AOPOA https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
MPUHAJICKAIINX K Pa3JIMYHBIM KJIaccam :
som.fsio.ru.
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB: LOC Mos LLkona
14 MIPUPOJIHBIN Ta3 U MOMYyTHbIE HEPTIHBIC https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
ra3pl, He()Th ¥ POAYKTHI €€ epepaboTKu som.fsio.ru.
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB: LOC Mos LLkona
15 MIPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE https://myschool.edu.ru/?ysclid=mes5¢26jnn807639805
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu som.fsio.ru.
KonTponbras pabora mo pasje HOC Mo Llikona
HTPOJIbHAS Ta II J1
16 P p pasaeiy https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
«YTneBoaopoab» )
som.fsio.ru.
n LOC Mos LWkona
€JleIbHbIE OJJHOATOMHEBIE CIIMPTHI:
17 e A p https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
METaHOJI U 3TaHOJI. BoopoaHas CBs3b :
som.fsio.ru.
LOC Mos LWKona
MHOroaroMHble CIUPTHI: FTHUICHTINKOIb U ) _
18 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805

som.fsio.ru.




@DeHoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE

LLOC Mos LWKona

19 . https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHE )
som.fsio.ru.
Ax o LUOC Mos LWkona
BACTUILI: (POpMaIbICTHI U
20 ACTHA P ACTHA https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
areTanabaerua. AIeTod i
som.fsio.ru.
OnHoOCHO e npejae ¢ KapOOHOBBIC HOC Mon Likona
HOOCHOBHBIE II JIEHBI HOBBI
21 A pea P https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
KHUCJIOTBI: MypaBbUHASI M YKCYCHas ,
som.fsio.ru.
OC Mos LWWkona
[IpakTuueckas pabora Ne 2. «CBoiicTBa 4 ) _
22 . https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
pacTBOpa YKCYCHOM KHCIOTBD) _
som.fsio.ru.
CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK LOC Mos LLkona
23 MPEACTAaBUTENH BBICIIUX KAPOOHOBBIX https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
KHUCJIOT som.fsio.ru.
LOC Mos LWkona
MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX . _
24 . https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
KHCJIOT, KX MOIOIICE JCHCTBHE :
som.fsio.ru.
CnoxxHbie 3(hUpBI KaK MPOU3BOTHBIE LLOC Mos LWKkona
25 KapOOHOBBIX KHCIIOT. [ MAPOIU3 CIIOKHBIX https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
a¢upoB som.fsio.ru.
e P CHOHIE LOC Mos LWkona
HPBL: THAPOJIN3, IPUMEHEHUE, . .
26 P AP P https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
OuosI0rMYecKas pojb )KUPOB _
som.fsio.ru.
VYTieBoibl: cocTaB, KiacCU(pUKAIHS. LOC Mos LKkona
27 Baxneriuve npencTaBuTeNnu: ritoK03a, https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
¢bpyxTO3a, caxaposa som.fsio.ru.
K LOC Mos LWkona
axMal ¥ LEeIII0103a KaK IPUPOIHBIC
28 P H PHpo https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
MOJIUMEPBI :
som.fsio.ru.
29 KonrtponsHas pabota no pasaeny LLOC Mos LLKkona




«Kucnopojconepxaiye opraHu4ecKue
coequHeHU/ Beepoccuiickas
npoBepouHas paboTa

https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
som.fsio.ru.

OO6m1as XxapakTepruCTHUKa a30TCO ISP KAIINX

LOC Mos Wkona

30 OpPraHUYECKUX COSAMHECHUH / 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
Bcepoccuiickas npoBepouHas pabota som.fsio.ru.
LOC Mos Wkona
31 AMWHEI: METUJIAMUH W aHUJINH 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
som.fsio.ru.
AMUHOKHUCIIOTHI Kak aM(OTepHBIE
OpraHU4YECKUEC COCTUHEHUS, UX LOC Mos LLkona
32 Ounosiornueckoe 3Hauenue. [lenTu bl 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
benku kak nmpupoaHbie som.fsio.ru.
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS
LOC Mos WKkona
33 OCHOBHEIC IOHATHS XMMHH . 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN com.fsio.ru.
OCHOBHBIE METOJIBI CHHTE3A LOC Mos LWkona
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
[Iimactmaccel, kKaydyyky, BOJIOKHA som.fsio.ru.
OBHIEE KOJIMYECTBO YACOB I10O 34
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11 KJIACC

KoanuecTBo 4acoB

Ne JJIeKTPOHHBbIE U(PPOBbIE 00pa3oBaTeIbHbIE
/i Tema ypoka Beero Kourpoububle IIpakTHyeckue pecypes:
padoThI padoThI
XHUMHUYECKUM 3JICMEHT. LLOC Mos LLkona
1 ATOM. DneKTpoHHas 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
KOH(UTYpaIHsi aTOMOB som.fsio.ru.
[lepuoauueckuii 3aKOH U
[lepuoauueckas cucrema
LOC Mos LWkona
2 XHMIHECKIX dJICMEHTOB 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
W. MenneneeBa, nx CBSI3b C .
. . som.fsio.ru.
COBPEMEHHOM TEOpUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUUYECKUX
DJIEMEHTOB U UX COSTMHECHUH
110 TPyIIIaM B IIEPHOJAM. LLIOC Mos LLKona
3 3HaveHHE MEPUOANIECKOTO 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
3aKOHA M CUCTEMBbI som.fsio.ru.
XUMHYECKUX JIEMEHTOB
JI.1. MeHaeneeBa B
pa3BUTUHU HAYKH
CrtpoeHue BeniecTna.
XyMU4YeCcKas CBA3b, €€ BUJIBI, LLOC Mos LLkona
4 MEXaHHU3MBbI 00pa30BaHUS 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
KOBAJICHTHOM CBS3H. som.fsio.ru.
Bonoponnas cBa3b
5 BanenTtHoCTb. 1 LLOC Mos LLkona




DIIEKTPOOTPULIATENHHOCTb.
CrerneHb OKHCIICHUS.
BemecTBa MOJIEKYISIPHOTO H
HEMOJICKYJIIPHOTO CTPOCHHMS

https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
som.fsio.ru.

[TonsATHE O IUCTIEPCHBIX
cucreMax. Mctunueie u

LOC Mos LWKona

6 KOJUIOWJHBIE PACTBOPBI. https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
MaccoBas 1015 BElIeCTBa B som.fsio.ru.
pacTBope
Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX LOC Mos LWKona
7 coequHenui. I eHeTHUeCcKas https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
CBSI3b HEOPTraHUYECKUX som.fsio.ru.
BEILIECTB, Pa3IMYHbIX
KJIACCOB
Knaccudukanus
XUMUYECKHUX PEaKLUi B
HEOPraHUYEeCKOU U
. LLIOC Mos LLkona
8 OPTaHIHECKOH XHMHH. 3aKOH https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
COXpaHEHHUs MacChl BEIIECTB; N
3aKOH COXpaHEHUs U
MIpEBpAICHHS DHEPTUU TIPU
XUMUYECKUX PEAKIUIX
CxopocTb peaku. LLOC Mos LLkona
9 OOGpaTtumbie peakIiu. https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
XHWMHYECKOE PAaBHOBECHE som.fsio.ru.
10 [IpaxkTuueckas padora Ne 1. LLOC Mos LLkona

«Bmusanue PA3JINIHBIX

https://myschool.edu.ru/?ysclid=mes5q26jnn807639805




($akTOpOB HA CKOPOCTH
XUMHYECKON PeaKinny

som.fsio.ru.

DNIEKTPOAUTHYECKAS
mucconuanus. Iloasarue o
BOJIOPOJIHOM IOKa3aTene

LOC Mos LWkona

11 (pH) pactBopa. Peakiiuu https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
HOHHOTO oOMeHa. [ maponu3 som.fsio.ru.
OpTraHUYECKUX U
HEOPraHWYECKUX BEIIECTB
OKHCITUTENBHO-
BOCCTAHOBHUTECIIbHBIC LOC Mos LWKona
12 peakuuu. [lonstue 06 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
3JICKTPOJIN3E PACILJIaBOB U som.fsio.ru.
PacTBOPOB coJeit
KonTtponpsHast pabora o LOC Mos LWkona
13 pazneny «TeopeTtnueckue https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
OCHOBBI XUMHI» som.fsio.ru.
MeTtamnsl, BX IOJIOKEHHE B
[Iepnoanueckoii cucreme
XAMHYECKUX 3JIEMEHTOB /J[. LLIOC Mos LLKona
14 W. MenneneeBa u https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
0COOEHHOCTH CTPOCHMS som.fsio.ru.
aToMoB. O0mue Guzndyeckue
CBOICTBa METAJJIOB
CIu1aBel METAJLJIOB. LLOC Mos LLkona
15 DIEKTPOXUMUICCKUN PSITT https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
HANPSDKEHUH METalIoB som.fsio.ru.
16 XUMHYeCKHE CBOMCTBA LIOC Mos LLIKona

BOXKHEUIIINX METAJLIOB

https://myschool.edu.ru/?ysclid=mes5q26jnn807639805




(HaTpuii, KU, KaJIbLIUA,
MarHui, aJJlOMAHUAN) U UX
COCIMHEHUN

som.fsio.ru.

XUMHYECKHE CBOUCTBA

LOC Mos LWkona

17 XpoMa, MEIU U UX https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
COCIUHCHHI som.fsio.ru.
XHUMHUYeCKre CBOMCTBA LLOC Mos LLkona
18 IIMHKA, JKeJie3a U UX https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
COCIUHCHHI som.fsio.ru.
[TpakTuueckas paborta No 2.
"p LOC Mos LWkona
CIlICHUE
19 https://myschool.edu.ru/?ysclid=mes5g26jnn807639805
SKCIEPUMEHTAIbHBIX 3a]1a4 X
som.fsio.ru.
1o Teme «MeTamini»"
Hemetannbl, nX m010KECHHUE
B [leproanueckoit cucreme
il LOC Mos LWKona
XHUMHYECKHX JIEMEHTOB J].
20 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
H. Menneneera u .
som.fsio.ru.
0COOEHHOCTH CTPOCHHUS
aToOMOB
dusnyeckue CBOMCTBA
HEMETAIJIOB. AJIOTPONHS LOC Mos LLkona
21 HEMETAJUIOB (Ha mpumepe https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
KHCII0po/ia, cephl, hocdopa som.fsio.ru.
U yTIepoJa)
XHUMHUYECKHE CBOMCTBA LLOC Mos LLkona
22 rajioreHoB, Cepbl U X https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
COeTMHEHNN som.fsio.ru.
23 XHUMHUYECKHE CBOMCTBA LLOC Mos LLkona

a3ota, gocdopa u ux

https://myschool.edu.ru/?ysclid=mes5g26jnn807639805




COEIUHEHUI

som.fsio.ru.

XUMHYECKHE CBOUCTBA

LOC Mos LWkona

24 YIJIEpOJa, KPEMHUS U UX https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
COCIMHEHU I som.fsio.ru.
[IpruMeHeHne BaxHEUIINX LLOC Mos LLIKona
25 HEMETAJJIOB U UX https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
COCIUHEHUN som.fsio.ru.
0O0001EeHuEe 1
cHcTeMaTu3amys 3HaHu| 110
Teme «Hemeramisy. LOC Mos LWKona
26 Brruucnenus no https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
YPaBHEHUSAM XUMUUYECKHUX som.fsio.ru.
peaKkuuii u
TEPMOXUMHYECKUE PACUETHI
[TpakTuueckast paborta No 3.
P LOC Mos LWKona
«Pemrenne
27 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
SKCHEPUMEHTAIIbHBIX 3a7a4 .
som.fsio.ru.
o Teme "Hemeramiser'»
KonrponbHas pabora no LIOC Mos LLkona
28 TeMaM «MeTaibl» U https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
«HemeTtammbny som.fsio.ru.
Heopranunueckue u
LOC Mos LLkona
OpPraHUYECKUE KHUCIOTHI.
29 P https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
Heopraunueckue u .
som.fsio.ru.
OpraHUYECKHE OCHOBAHUS
AmMdoTtepHbie
copra cCKIE LOC Mos LLkona
HEOPraHHYECKUE U
30 p https://myschool.edu.ru/?ysclid=mes5q26jnn807639805

OpTraHU4YC€CKUC COCIUHCHUS.
I'enernueckas cBs3b

som.fsio.ru.




HCOPTaHUYCCKUX U
OpTraHU4YC€CKUX BEIICCTB

Poip xuMuu B o0ecIieueHuH

3KOJIOTHYECKOM, LLOC Mos LLkona

31 SHEPreTUYECKON U MUIIEBOU 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
0€30MacCHOCTH, Pa3BUTUHU som.fsio.ru.
MEOULIHBI
[IpencraBnenws 06 0OmMUX LOC Mon Likona

32 HAYTHBIX HPHHITIAX 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
HpOMI)IUIHJIeHHOFO MOJTyYCHUS com.fsio.rL.
BOKHECHUIITUX BEIIECTB
Yenosek B Mupe BELIECTB U LOC Mos LLKona

33 MaTepUaIOB. 1 https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
XuMHS ¥ 30pOBbE YEIIOBEKA som.fsio.ru.
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHUpA, POJM XHMUU B I[IO3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 W IKOJOTMYECKH OOOCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBINH CKEJeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, nU30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJAOPOIbI, KHCIOPOA- U
a30TCO/ICpKAIINE COCAMHEHUs, OMOJOTHYCCKH AaKTHUBHBIC BEIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHusi opranmueckux BemectB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U OE€30MacHOM
WCTIONB30BAaHUM  BAXKHEHIIMX HEOPTaHMYECKUX ¢ OPraHUYECKUX

BCIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

13

14

ChopmMHpoBaHHOCTh YMEHHMH BBIABIATH XapaKT€pHbIE MpPHU3HAKU
MOHATUM,  YCTaHABJIMBAaTBL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME IOHATHS IIPU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHNYECKUX COSTMHEHUIN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIHUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTaBIUBATH MOAEIH MOJIEKYJI OPraHUIEeCKUX
BEIIECTB JI WIITIOCTPALUA MX XUMHYECKOTO U MPOCTPAHCTBEHHOTO

CTPOEHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHUH  yCTaHABIUBATh  IMPHHAJJICKHOCTD
N3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpXKAIINE COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPHUMEHSTH: TOJOXKECHUS  TEOPUH
CTpoeHHsl opranuyeckux BemecTB A.M. byriepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpPraHn4€CKUC COCIUHCHU . BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHCIIOTa, OJICMHOBAasi KHUCIIOTA,
CTEapuHOBAasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, ILeJUIH103a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHHUHM XapaKTepU30BaThb COCTaB, CTPOEHHUE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 3TaH, ITHIIEH,
MpOMUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOb, TJIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHHUS WLIIOCTPUPOBATh T€HETHUYECKYHO CBS3b
MEXIY  TUIHMYHBIMU  NPEACTABUTEISIMU  Pa3JIMUHBIX  KIIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIUX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOHOTO CHIPhs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS I DPUHATHS pEUIeHUM B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yYMEHHI COONIIOAaTh MpaBHJa MOJB30BAHUS
XUMHUYECKON MOocynoil u 1abopaTOpHBIM 00OPYIOBaHHEM, a TaKKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHATH XMMUYCCKHIA
9KCIIEPUMEHT (IIPEeBpaLICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JeHaTypamus OEIKOB TP HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1IaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIICHUS 110 XMMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEILECTBA WU
IIPOAYKTA peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUH)

CdhopMupoBaHHOCTB YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IMOJIY4aeMyl M3 pa3HbIX HMCTOYHHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/IaTh TpaBUjIa JKOJIOTHYECKU
1enecoo0pa3Horo MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpYXKArOLIeW HPUPOAHON
cpeabl, OCO3HaBaTh OMACHOCTb BO3JCMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMK), TIOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHS U TMPEAOTBPAIEHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M 4YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus



pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakuu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (DPAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJIY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMUH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHSL TP ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHbBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIO,I[CHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTb YMEHUH ONpEAEsATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XWUMHWYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PAa3JIMUYHOIO
COCTaBa, BHJ  XUMHUYECKOHW CBsI3M  (KOBaJIGHTHas, HWOHHa“,
MeTaJuIn4YecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAUTMUECKON
PEIIETKH KOHKPETHOTO BelecTBa (aTOMHAas, MOJEKYJspHas, MOHHas,
MeTaJUTHIecKas)

ChopMupoBaHHOCTb YMEHUH ONpEAEATh XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUMN

ChopMHUpPOBAaHHOCT, ~ YMEHHS  KJIaCCH(UIMPOBATH  XHUMHYECKHE
peaKuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBy pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(beKTy peaknuuu, HU3MCHCHUIO CTEeIeHen



OKHCIICHHS  JJIEMEHTOB,  OOpaTHMOCTH  pEaKLUMH,  Y4aCTHIO

KaTaJlu3aTopa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUH  COCTaBISATH YpPaBHEHHUS  PEaKIUil
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUU
HMOHHOI0 0OMEHa, YUUTHIBas yCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHM4CCKMUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTh yMEHMI  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKass XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIici [lepuoanueckoro
3aKOHa J.N. Menaeneesa 51 JIEMOHCTPUPOBATH €ro
CUCTEeMATH3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHS «S-, P-, O-37€KTPOHHBIE OpPOUTATH», «IHEPreTUUYECCKHUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUHEHMI IO MepuojaM MU rpymnnam

[Iepnonnueckoi cucteMsl XUMU4ecKux 3y1eMeHToB [I.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHHMH XapaKTepH30BaTh (OMHCHIBATH) 0OIIME
XUMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpraHMYEeCKUMH  BeHleCTBAMM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  MPUHAAIEKHOCTh

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMpENENEHHOMY Kiaccy



(rpymnme) coenMHEHui (MpOCThIE BEUIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHI HCIOJIB30BATh XUMHUUYECKYIO CHMBOJUKY
JUISE  COCTaBIieHUS. (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJITBEPXK/IAaTh  CYINICCTBOBAHHE  T'E€HETHYECKOHW  CBS3M  MEXIY
HEOPTraHWYECKUMH  BEHICCTBAMH  C  IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKIII/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
HKCHEPUMEHT (pa3ioKeHHEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesieHHe Cpelbl PACTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJBHOTO HMHIMKATOpa, BIMSHUE pPA3IM4YHBIX (PAKTOpOB Ha
CKOPOCTh ~XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayecTBEHHBIC PEaKIUHU Ha Ccyib(dar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTHOH aMMOHHS, PEIICHHE OSKCICPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertab» u «Hemeramibl») B COOTBETCTBHU C MPaBHIAMU TEXHHUKU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

ChopmupoBaHHOCTh YMEHHI COOMIOAATh TpaBWiIa TOJH30BAHUS
XUMUYECKOH TOCY0M W J1abopaTOopHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUH C MHCTPYKIHMSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOIIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTel

3.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBISIOLIECH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XHWUMHU B IIO3HAHWUU




3.2

3.3

SBJIEHUN TPUPOIBI, B (DOPMHUPOBAHUM MBIIUIEHUS W KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU s
pelleHrs NPAKTHUUECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE YMEHHI COONIOATh TIpaBHUIA 3KOJOTHYCCKHU
11eJIeCO00pa3HOr0 TMOBEACHUSI B OBITY M TPYIOBOH JEATEIBHOCTH B
LEISIX COXPAHEHHUS CBOETO 3MI0OPOBbS M OKPYXKAIOUICH MPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEUCTBUS HAa JKUBBIE OPraHU3MBbI
OIpeIeIEHHBIX BEIIeCTB, NOHUMas cMblci nokaszarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/IH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI [IPOBOJUTH BBIYHCIICHUS c
WCIIOJIb30BAHUEM TOHSITHS «MaccoBasi JIOJI BEIISCTBA B PACTBOPEY,
OOBEMHBIX OTHOIICHHH Ta30B IMPH XUMHUYECKUX PEaKIUsIX, MAaCChl
BEIIECTBA WM 00bEMa Ta30B MO W3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIH BEILIECTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHUA SHEPTHUU



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YEeCKON XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyecKkOdM XHWMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MIOJIyYEHUU HOBBIX BEIIECTB M MaTepualoB. Teopusi CTPOECHUSI OPraHUYECKUX
coequHenniit A.M. BytinepoBa, €€ OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyNIbl OpraHMYeCKHX BellecTB. ['omMoisorus, wu3oMepHs.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KracCUpUKAIMA OPraHUIECKUX BEUIECTB
Homenknarypa opraHMyeckux COeAMHEHUH (cHcTeMaTHYecKasl) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpeIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKNX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psill. MeTaH U 3TaH — IpoCTenIIne
MPEJCTaBUTENIN AJIKAHOB: (U3NYECKHE W XUMHUYECKHE CBOWCTBA (peaKIuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHUC

2.2

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTHYECKHI pAd. OTHIIEH W IPOIMUWIICH —
HpOCTCfIH.IHG MMPEACTAaBUTCIN AJIKCHOB!: (1)H3PI‘-ICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATaAllMU, OKUCICHUA H

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

2.3

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

KayuyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psf. ALETUIIEH —
NPOCTEHIIMIA TpeACTaBUTENb aJIKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUe U
XMMHUYECKHE CBOWCTBA (peakluu ruApUPOBaHNUs, FaJIOT€HUPOBAHMS, THIPATALINY,

TOpPEHMsI ), TOJyYEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M HUTPOBAHUS ), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3nyeckue M  XUMHUYECKHE CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHUSA), TOJIYYEHHE WM INpPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM Ki1accaM

2.6

[Ipupoanbie HICTOYHUKH YTIIeBOAOPOa0B. [IpupoaHblil ra3 1 NOMyTHBIE HEPTIHBIE



3.1

ra3sl. Hegp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTki HE(TU: MEPETOHKA,
KPEKUHT (TepMHUECKUI, KaTanuTuieckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBILIUICHHOCTH U B ObITy. KameHHBIH yroiab u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHn4eckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3NUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBIMM  METaJIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), IMpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYJJaMH COUPTOB. JleHicTBME METaHOJIa W ATaHOJa Ha OPraHU3M YeJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIMKOIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XMMHYECKHE CBOMCTBa (B3aMMOJCHCTBHME CO  IIEJIOYHBIMH  METaJJIaMH,
KaueCTBCHHAsl peakiusi Ha MHOTOATOMHBIE CHNHUPTHI). JleiicTBME HaA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCprUHA U OTHJICHIJIMKOJIA

3.2

@deHoNI:  CTpOEHWE MOJCKYJbl, (U3UYECKHUEe ¢ XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

3.4

3.5

3.6

4.1

Anpaeruipl ¥ KeToHbl. DopMaIbACTUI, alleTAIbACTHI: CTPOEeHUE, (U3HUCCKUE H
XUMHUYECKHE CBOMCTBA (PEaklMM OKHUCICHHUS W BOCCTAHOBJICHUS, KauyeCTBECHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHNe

OHOOCHOBHBIE TpefeibHble KapOOHOBbIE KHUCIOTHl. MypaBbHHAs U YKCYCHas
KHMCJIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME /115
Kjlacca KHCJIOT, peakius OSTepu(uKaliu), TMOITy4eHHe H TNPUMECHEHHE.
CreapuHoBasi MU OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNCTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['uaponus xupos. Ilpumenenue >xupoB. buonoruueckas poib
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(ukanus yriaeBoaoB (MOHO-, AM- U MOJIHCAXapHJIb).
I'moko3a — mpocredmmii MoOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3MyUecKre ¥ XMMHUYECKHE CBONCTBA (B3auMoeiicTBre ¢ ruapokcuaoM meau(ll),
OKHCIICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBleHHeE,
OpO’KeHHE TIIOKO3bl), HaXOXKJIEHHE B MPUPOJE, MPUMEHEHHE, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u Hesmnono3a Kak
IpUpOAHbIE MoiauMepbl. CTpoeHHE Kpaxmala M LEeUIoJo3bl. Pusnueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

AMHMHOKHUCIIOTE KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue u

XUMUYECKAE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIHIuHa). buomormdyeckoe




3HAa4YCHUEC aMHHOKHUCJIOT. HGHTI/I,Z[BI

4.2

benkn Kak DOpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OelKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJIN3, ACHaTypalus, KaYCCTBCHHBIC pCaKIIUKU Ha Ocnku

BricokoMoneKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSTHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALIUH, CPEIHAS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUH —
IIOJINMEPU3ALUs U TTOJMKOHIEHC AL

OKCIlepUMEHTAIbHBIE METO/Abl M3y4YeHMs BELIECTB U UX [PEBpPaLICHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquHe CUHTCTHUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

1.3

XUMHUECKUH dy1eMeHT. ATOM. SIpo aTtoma, W30TONBI. DJIEKTPOHHAs 000JI0UKA.
DHepreTUYeckre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMECHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANIIM B aTOMax 3JIEMEHTOB

MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(UTYpaLlUsi aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MengeneeBa. CBsA3b NepUOAMYECKOro 3akoHa M Ilepmoanueckold CUCTEMBI
xuMudeckux vieMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CIOXHBIX BEIIECTB MO TpyNnamM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKU

Crpoenue BemecTBa. XHUMHUYECKas CBsA3b. Buabl XUMHYECKOW CBS3H
(koBaJieHTHAs HEMOJISIpHAsE W TOJSpHAsi, HWOHHAs, MeTalndeckas). VoHBI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanentHOoCTb. 3J'ICKTpOOTpI/II_[aTCJIBHOCTL. CrereHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBa
BEIIECTB OT THIA KpUCTAUIMYECKOW pemerku. IlloHsaTHe 0 aucnepcHbIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JIA BEIIECTBA B



pacTBope

1.6

1.7

Krnaccudukanus Heopraunueckux coequHeHnii. HomeHknatypa HeopraHmueckux

BCIICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peaknuid B
HEOpPraHUYECKON U OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHS MacChl BEILECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPIUU ITPU XUMHUYECKNX PCAKIIHAX

1.8

CKOpoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB

1.9

OOparumble peakuuu. XHUMUYeCKoe paBHOBecue. DakTOphl, BIHAIOLIME HA

coCTOsiIHUE XUMHUYeckoro papHoBecus. [Tpunnun Jle [llatense

1.10

1.11

2.1

2.2

DnekTponuTrueckas aucconuanus. CuiabHbIe W cladble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpalIbHAas, IIeJI0OUHast. Peakiimym noHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B [leprogndeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u OCOOCHHOCTH CTpOoeHHsS aToMOB. Dusndeckue
CBOMCTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MPUMEPE KUCIOPOaa, CEPHI,
dbocdopa u yraepoaa)

XUMHUYECKHE CBOMCTBA BAaKHEHIIMX HEMETAJIOB (TaJIoT€HOB, Cepbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHUIOB,
KHCJIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOJHBIX coeanHeHwit). [IpuMeneHue

BaXKHEUIITNX HEMETAJIIOB U UX COEIUHEHUN

2.3

2.4

Meramnbl. Ilonoxenne merawioB B Ileprogndeckoil cUCTEME XMMHYECKUX
annemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MeTtaiioB. Obune ¢pusznyeckue cBoiicTBa MetamioB. CIijiaBbl METAJJIOB.

DNEKTPOXUMHUYECKUN Psijl HAIPSHKEHUH METalJIOB
XUMUYECKHE CBOWCTBA BaXXHEHIIUX METAUIOB (HATpUM, Kajuii, KallbLIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, Kele30, MeIb) U WX coeauHeHui. OOmme

CHocoObI MOTyYeHHUs! MeTAUIOB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'emeTnueckas CBSI3b HCOPTaHNUYCCKUX BCUICCTB, NPHUHAMICKAIIUX K PA3IMYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

3.2

Pone xuMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIMHEL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKL{I/Iﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6H_II/IX HAaYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO IMOJYYCHHA




3.3

BOXHEHIIMX BelIEeCTB. UenoBEeK B MHUpPE BEUIECTB U MATEPHAJIOB: BAaXKHEUILHME
CTPOMUTENBHBIE MaTEpUalbl, KOHCTPYKLUMOHHBIE MaTepualibl, KPackH, CTEKJIO,
KepamMuKa, MaTepualbl sl JIEKTPOHUKH, HAHOMATE€pUaJlbl, OPraHUYE€CKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMUd UM 3J0pOBbE YEJIOBEKa: IMpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX

ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUs InpernapaToB OBITOBOM XHMHH

B IIOBCEHEBHOU KU3HU




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

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

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
«Xumus. 10-11 kmaccel. Metoaudeckoe nmocooue (6a30BbIi ypOBEHbB)» aBTOPOB

Octpoymona U. I'. u I'abpuensna O. C. (u3narenbctBo «MHeMo3uHay, 2022

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.LIOC Mos llkona https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
som.fsio.ru.

2.school-collection.edu.ru. Ennnas xomuteknus udpoBbsIX 00pa3oBaTeIbHBIX
PECypCcoB, B TOM YHCIIC MPEIMETHAS KOJUICKIHS « XAMHUSD».

3.him.1september.ru. DnekTpoHHas BepCHsl ra3eThl « XUMUS» U CAUT JIJIs
yauTens «5 uay Ha ypOK XHUMHUNY.

4.uroki.net. Ha caiite MO’KHO HalTH IMOYPOYHOE U TEMATHYECKOE IJIAHUPOBAHUE,
OTKPBITbIE YPOKH, CLICHAPHHU IIKOJIbHBIX MPa3IHUKOB, KJIACCHBIC Yachl,

METOJUYECKHE pa3pabOTKH, KOHCIIEKTHI YPOKOB, JIJAOOpAaTOPHbBIC, KOHTPOJIbHBIE



paboThI U Apyryue MaTepHUalbl.

5.festival.1september.ru. ®ectuBanp neparorudeckux uaeid «OTKPBITBIA YPOK»,
Ha KOTOPOM TPEJICTABICHBI pa3pabOTKH YPOKOB 110 XUMHH.

6.chemnet.ru. Xumudeckass ”HPOpPMALIMOHHAS CETh: HayKa, 00pa3oBaHUE,

TCXHOJIOTHUH.






