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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro 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 ToNoXkeHni «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa 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 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTHU I1IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOy4Jaromuxcsi Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened W MPUHLMIOB, 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.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHKE PALIMOHAIBHOIO HAYYHOT'O MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
rJI00ANbHBIX 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, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas 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
BEII[ECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga 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 Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIacCU(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» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHeHHe (YHKIUI STOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEPHOCTSX IIpoTeKaHus nonosiHAgercss B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIbBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXEHHUsSI K IPOLIECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ U1 IIONOJHEHHs 3HAHUM, pEIIECHUS WHTEUICKTYaJbHbIX 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, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pelIeHUs] MPOTUBOPEYMII MEXIy HOBBIMH (hakKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTUYECKHUX Mpoldiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4Jarommxcss MPUHATbIE MNPOrpaMMOM IO XUMHUHU TOAXOAbl K ONPEIEICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MH(pOpMAaIKI, HEOOXOIMMBIX JIsi MPUOOPETEHUS OIbITa MPAKTUYECKON
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKM 1ieJied HM3y4eHHUs NpeIMeTa HallpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LI H3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3Y4YEHHUS IPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

o (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
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEAHEBHOM 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 CTeHNeHH OTAAETCS  MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M C 3TUM NpU U3Y4YEHUU IMpeaMeTa «XHMHS» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: pelIeHus mpoliieM, Moucka, aHajau3a U 00paboTku MHGOpMALIHH,
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 XHUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M YE€JIOBEKA U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA U aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJIECHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIOTIONB30BaHUS, TIOTIOTHEHUSI SHEPTETHUYECKUX PECYPCOB H
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpenMeTr opraHM4ecKON XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTepHANOB. TeOpus CTPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJWHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenre o Ki1acCU(PpUKALMKU OpraHnyeckux BeunlecTB. HoMmeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHMIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OPraHUYeCKHX BEIIECTB W MarepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJI1aBjIeHUEe, OOYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeTaH W dTaH —
OpocTeiiline NPEeACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN pAN. DTUJIEH U IMPONUIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMCTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomydeHue CHUHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMUYECKHE CBOMCTBA (pEaKlMK THAPUPOBAHUS, TaJOT€HUPOBAHUS, THIpaTaliH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHMsSI U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  uauueckue U  Xumuuyeckue  ceoticmea  (peakyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3JIMYHBIM KJIACCaM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HeTsaHble Ta3pl. Hedts u e€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUN), Tupoau3. IIpomyKkTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMs] BEIIECTB M WX IPEBpAllCHHIL:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThHI: MOJyYEHNUE ITHIICHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BonopoaHbie CBsI3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBHEe METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmmuepuHa U STUICHIJIMKOIIS.

@deHoJ: CTPOCHHE MOJIEKYJbl, (U3NYECKUe U XHUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMH ), TIOJyUYECHHUE U IPUMEHEHNE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTaBUTENM BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
POJIb JKUPOB.

YrneBompl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbl, (U3NYECKUE U XMMHYECKHE CBOHCTBA (B3aUMOJEHCTBUE C




runpokcugoM Mmeau(ll), okucnenne aMmmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. Potocunre3. pyKkTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue Kpaxmala U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAuECTBEHHAsI PEAKIIUS C HOJOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
MpOBE/ICHNE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusmom Mmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBHE TJIUIIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHe kpaxmana C HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coequHeHus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benky Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIPHBIE coelMHEeHMs. llepBuuHas,
BTOpUYHAs U TpEeTUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpalus OEIKOB MPH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPALLCHHIA:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanusanyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCA 4Yepe3 HCIIOJIb30BAHWE KaK OOIIWX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, Kiaccu]uKalus, NepuOIUIHOCTb, HAOIIOACHNE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNHILIEBbIE TMPOIYKThl, OCHOBBI PALMOHAIBHOTO IHUTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuMuYeckuil sneMeHT. AToM. Sapo artoma, H30TONbL. DJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeielieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOJUYECKOTO 3aKoHA U [lepuogudeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHue MepUOANYECKOro 3aKOHA B pPa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuImdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATENHHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenxkiatypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS W MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuiabHble U ciiadbie 3eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIBI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIIMX HEMETAUIOB U UX COCITMHEHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIuiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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
AKCIIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe W OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IeJI0YeH, KaYECTBEHHBIE PEeaKI[MU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEILIECTB UMEET PUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
yaoOpeHus.

XuUMHST U 30pOBBE YEIIOBEKA: MpaBWJIA HCIMOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpPraHU4eCcKor XUMUM B 11 Kiacce OCyIIeCTBISAETCA Yepe3 UCIOIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWs, aHalM3, CHHTE3, KiIacCH(UKANMs, TEePUOANIHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI M CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPAaMM  CpeIHEro oO0uero oo0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTHUBAIIMK K O0OYYECHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIUXCA PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE peE3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTAIOTCA B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMM Y TpPaBWIAMHM  TOBEJEHHUSA, CHOCOOCTBYIOLIMMHU  MpoLeccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
OoOy4Yarommxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHUKY WU
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEM 310poBOTO M 0Oe3omacHoro olpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TPaBWJI HMHAMUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOU
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodecCruil pa3aIuyHoOro poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peann3anuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHMS TJIOOATBLHOIO XapakTepa H3KOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIUX BpEI OKPYKAIOLIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILLIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpPa U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W WMEIONIUXCS JAHHBIX C IEJIbI0 TOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY 0Opa3oBaHUI0 W
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YUCOHOTO MpeamMeTa «XUMHs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
IEJOCTHOCTh HAyYHOM KapTHUHBI MHUpa U CHEUU(PUKY METOJ0B TO3HAHMUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEILHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JIOrHYECKHUE TeHCTBHUSA:

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

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHWS W KPUTEpUH I KiIacCH(PUKAIMKM BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — TMPU PEUIeHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUSA W IPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIBb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Npu padoTe ¢
XUMHUYECKON HH(OpMAIMEl: NPUMEHATh MEXIpeAMETHbIE (pu3uueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOIl TeMbI B XOJ€ Majiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BHINOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/ICHUS 1 0OMEHAa MHCHHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUM Y4e€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TMO3HAHHUM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOJAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKH JJIEMEHT, aTOM, 3JIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30Mephbl, TOMOJIOTHYECKUN pAJl, TOMOJIOTH, YTIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacCHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COCAMHEHUS), JaBaThb KM Ha3BaHUSA I10
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAsL KUCIIOTA, TJII0KO032,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



chOpPMHPOBAHHOCTh YMEHUS TPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
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 MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIM Ta3, Yroyib), CHOCOOBI HX MEpepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 MCXOJIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U JTabOpaTOpHBIM OOOpYJAOBaHUEM, a TaKXe IpaBUiia OOpaIICHUS C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIJAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YCHUE €ro CBOWCTB, KAYECTBEHHbIC PEAKIMU OPraHUYECKHUX
BCIIIECTB, JCHATYypalusi OCIKOB NMPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3alucCH ypaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOpMHPOBAHHOCT, ~ YMEHHM  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHWMHUHA B TO3HAHUM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMALMSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(OpPMHPOBAHHOCTh YMEHHUM HCIONb30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U IpYyTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJTMYECKasi, BOJOPOJIHAS]) B COCTUHECHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIHIECTB MO HMX COCTaBY K ONPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEepUoanYecKoro 3akoHa [l.
N. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

chOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPTEeTUYECKHUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TpPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrolliux BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUU COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMIHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPaBHEHUSI PEaKIIMi HOHHOTO OOMEHA, YUYUThIBAs
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHWUYECKHUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3aIuvHbIX (AKTOPOB; XapaKTEep CMEIIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XMMHYECKUX PEaKIUAX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIaTh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh M BBINOJHATh XUMUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pEeaKIMu Ha cynb(par-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOIO JKCIEpUMEHTa B (QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalH, IHTEepHET U ApyTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHMS BEIIECTB H
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE ITNTAHUPOBAHUE

10 KUIACC
N HaumenoBanu | KosuvecTBo yacoB
[}
€ pasaejioB u
n/ Bceer KOHTpOJ]LHbI HpaKTI/I‘leCKH 3.]'IeKTp0HHI>Ie (III/I(l)pOBbIe) OﬁpaSOBaTeHLHLIe PECYPChI
TeM
n 0 e padoThlI e padoThlI

NPOrpaMMmblI

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYecKOH XUMUH

11

[Ipenmer
OPraHuYeCKOu
xumuu. Teopus
CTPOEHUSA
OPraHUYeCKHUX
CoeUHEHUN A.
M. bytneposa

POII 10 KJTACC https://resh.edu.ru/subject/29/10/

MBI 10 xnace
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson,v
ideo subject_program_ids=31937268,35909478

Uroro no pazgeny

Pa3nen 2. Yraesonopoabt

2.1

IIpenenbubie
YIIEBOIOPOIBI
— aJIKaHBbI

2.2

Henpenensueie
YTIIEBOJAOPOBL:
AJIKEHBI,
aJIKaJECHBI,
AJIKAHBI

2.3

ApomaTuiecku
e

POIII 10 KJTACC https://resh.edu.ru/subject/29/10/

MBI 10 xnmace
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson,v
ideo subject_program_ids=31937268,35909478

26



https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478

YIIEBOIOPOIbI

[Ipuponusie
HMCTOYHUKU

24 YTJIEBOJIOPOIOB 3 1
U UX

nepepadoTka

Hroro mo pazneny 13

Pa3znen 3. Kuciioponconep:kaiue opranHudecKue coeJuHEHHsI

Couprsl.

3.1
Denon

3

AJLIEruael.

Kap6onoBsie
3.2 KHUCJIOTBL. 7 1
CrnoxHEIe

3¢upsl

3.3 VYrineBoanl 3 2

POIII 10 KJTACC https://resh.edu.ru/subject/29/10/
MDIII 10 kmace

https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson,v
ideo subject program 1ds=31937268,35909478

Hroro 1o pasneny 13

Pa3nen 4. A3oTcoaep:kaime opranudeckue coelMHeHust

A POII 10 KIIACC https://resh.edu.ru/subject/29/10/
MMHUHBI.
MDIII 10 kmace
4.1 AMUHOKHUCIIOT 3 . . .
5 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,v
bl bEIKH ideo subject_program ids=31937268,35909478
Hroro no paszneny 3

Pa3pnen S. BeicokoMoJIeKy aIsIpHbIE COeIMHECHUS

51 [TimacTMmaccsl. 2

POII 10 KITACC https://resh.edu.ru/subject/29/10/ MD1III 10 xmacc

27



https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/

Kayuyku.
Booxna

https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,v

ideo subject program_ids=31937268,35909478

Hroro no pazgeny

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

28



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478

11 KJIACC

N HanMeHnoBann KoaunuecTBO 4acoB
B € pa3aesioB u
n/ TeM Beer KOHTpOJ’ILHLI HpaKTI/IquKH 3J1€KTp0HHbIe (I[H(l)pOBbIe) 06pa303aTe.111>H1>1e pecypchI
n 0 e padoThl e padoThl
NPOrpamMMbl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue
aTOMOB.
[Tepuonnuecku )
o POIII 11 xmacc https://resh.edu.ru/subject/29/11/
¥ 3aKOH U
MDII 11 kmace
1.1 [lepuonnuecka 3 ) . .
4 cHeTeMA https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,
video subject program ids=31937268,35909478
XUMHYECKUX
3neMeHTOoB /1.
. Menneneena
Crtpoenue
1.2 BCIIECTBA. 4 POIII 11 xmacc https://resh.edu.ru/subject/29/11/
Mmuoroo6pasue MDIII 11 kmacc
BCILICCTB https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,
XUMUYeCKHe video subject_program_ids=31937268,35909478
1.3 6 1 1
peakuumn
Hroro 1o pasneny 13
Pa3nes 2. Heoprannueckasi XuMust
POIII 11 xmacc https://resh.edu.ru/subject/29/11/
2.1 MeTtauibl 6 1 MBI 11 xnacce
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,
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https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478

video subject program ids=31937268,35909478
2.2 Hewmerayuiet 9
CBs3b POIII 11 xmacc https://resh.edu.ru/subject/29/11/
HEOPraHWYEeCKH MOUI 11 knace
2.3 XU 2 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,
OpraHUYECKHX video subject_program_ids=31937268,35909478
BEIIECTB
Htoro no paznemny 17

Pa3zgen 3. XuMus 1 KU3HL

XUMHUS U
3.1
JKU3Hb

POIII 11 xmacc https://resh.edu.ru/subject/29/11/ MBI 11 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,
video subject program ids=31937268,35909478

Hroro no pasaceiry

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

34

30



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937268,35909478

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB
Ne K I DJieKTpoHHbIE HU(POBbIE Hcnoarsosanue
n/;1 Tema ypoka B e D Jara 00 a301£)aTeanﬁe Ec ChlI 0GopynoBans
cero m,ﬁmﬂe c16me Y pecyp nenTpa “Toukn
padoThI padoThI pocra”
Ypok "IIpeaMer opraHuuecKord XUMHUH.
IIpeameT oprannueckon Teopust XUMHUYECKOTO CTPOEHUS
1 XUMUH, €€ BOSHUKHOBEHUE, 1 oprannyeckux Bemiects" (POIII)
pa3BUTHE M 3HAYCHHUE https://resh.edu.ru/subject/lesson/6149/s
tart/170388/
VYpok "Teopust ctpoeHust
OpraHUYeCKUX coequHeHuit A. M.
Teopus cTpoeHus
N Bbytneposa. ['omosniorust u uzomepus.
OpPTaHUYECCKUX COSTUHEHUH A. "
2 M. BytnepoBa, €€ OCHOBHbIE ! Bune nsomepun” (M3II)
HO'HOZIKTGHPE’H ’ https://uchebnik.mos.ru/material_view/
atomic_objects/11849349?menuReferre
r=catalogue
[Ipencrasnenue o
pei Buneo "Knaccudukarus
KIJIACCU(UKAIIH OPTaHHYECKUX o
semects. HomeHKaTypa OPTAHUYECKUX COETMHEHNH (_MSH_I)
3 (CHCTeMéTquCKaH) . 1 https://uchebnik.mos.ru/material_view/
atomic_objects/11849373?menuReferre
TPUBHAILHBIC HA3BAHUS r=catalogue
OpPraHMYECKUX BEUIECTB [=calalogue
Ypoxk "[IpeaenbHble YriaeBOIbI -
AJTKaHBI: COCTAaB M CTPOCHUE, ankanel" (POIII)
4 N 1 ) .
TOMOJIOTHYECKUHN PSIJT https://resh.edu.ru/subject/lesson/6151/s
tart/149993/
5 MeraH 1 3TaH — NpoCTeNIINe 1 VYpoxk "AnkaHsl: cTpoeHueE, Hudposas

MMPpEACTABUTCIIN AJIKAHOB

HOMCHKJIATYpa, U30MCpUs, (1)I/IBI/II{CCKI/IC

nabopatopus Releon
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https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

cpoiicTBa" (MOLI)
https://uchebnik.mos.ru/material view/
atomic _objects/9761017?menuReferrer

=catalogue

C IATYNKOM
ONTHYECKOU
IUIOTHOCTH
JlaboparopHas pabota
“PamukanbHoe
OpoMupoBaHNe
aJKaHoB”

AJKEeHBI: COCTaB U CTPOCHHE,

Ypok "HenpenenbHble yriaeBOIbI -
ankens!" (POLL)

6 CBOICTBa https://resh.edu.ru/subject/lesson/5412/s
tart/212563/
Ypok "ANKeHbl: XUMUYECKUE
DTWJIEH U IPOTHIIeH — cBoticTea" (MOII)
7 NPOCTEUIINE PEICTABUTEIN https://uchebnik.mos.ru/material_view/
aJIKCHOB atomic_objects/9766622?menuReferrer
=catalogue
Buneo "BzaumoneiicTBue 3TrieHa ¢
[Ipaktnueckas padora Ne 1. O6pomHoii Bomoi" (MOIL)

8 «ITomyueHue 3THIIEHA U https://uchebnik.mos.ru/material_view/

U3y4EHHE ero CBONCTBY atomic objects/7712784?menuReferrer
=catalogue
Anxanuensl. byranuen-1,3 n VYpok "Ankaguens" (MOLL)

9 MeTuioyTaanen-1,3. https://uchebnik.mos.ru/material view/
[TosyyeHne CHHTETUYECKOTO atomic_objects/9819470?menuReferrer
Kay4dyKa U pe3uHbI =catalogue
ATKVHBI: COCTaB U Ypoxk "AJNKUHBL: CIOCOOBI MTOTyYSHHS U
0COOEHHOCTH CTPOEHHS, npumenenune" (MOL)

10 | roMonOTHYECKUH Psil. https://uchebnik.mos.ru/material view/
ATeTHIICH — NPOCTEHIIHNit atomic_objects/9819506?menuReferrer
MIPEJICTaBUTENDb AIKMHOB =catalogue

11 | BeruucieHus N0 ypaBHEHHIO Ypox "BbIUnciIeHns 1o XUMHYECKUM
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https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue

XHUMUYECKON pcaKkuun

YpaBHEHUSM KOJIMYECTBA, 00bEMA,
MacCChI BEICCTBA I10 KOJ'II/I‘-ICCTBy,
00BEMy, Macce peareHToB WIN
npoaykToB peakiuu” (MOILI)
https://uchebnik.mos.ru/material_view/
atomic_objects/8863808?menuReferrer

=catalogue

ApeHbI: OEH30J1 ¥ TOIYOII.

VYpok "ApeHs! (apomMaTHyeCcKue
yraeeoas" (POLL)

12 TOKCHYHOCTB apeHOB https://resh.edu.ru/subject/lesson/4775/s
tart/150494/
[ eHOTHUYCCKAS CBS3h VYpok "I'eHeTnuecKas CBA3b MEXIY
KJ1accaMu yrieBogopomos" (MOIII)
YTIIEBOIOPOIOB yrie P . /
13 OMHANTeKa HX A https://uchebnik.mos.ru/material_view/
Kgacch m p atomic_objects/11849611?menuReferre
r=catalogue
gﬂiﬁgﬁi?gﬂif?;;;K;HHﬁ VYpoxk "lIprpoHble HCTOYHUKH U
14 |razm HOHYTHBIe' HedTsHbIE nepepadotica ymeBOH(.)pOHOB" (PSILI)
rashi, Hed)Th U HPOIYKTHI o8 https://resh.edu.ru/subject/lesson/6148/s
; PRy tart/170461/
nepepaboTKH
TTpHPOIHBIE HCTOUHUK VYpoxk "l[Ipupoansie HCTOHAKH
YIJICBOIOPOJIOB: NPHPOHBII YTIIEBOIOPOJIOB: TIPUPOIHBIH a3,
15 | ra3 u nomytHble He(PTAHBIE Eeq)T_I;; yrr? be _&MSIH) / ial view/
Fa3hl, He)Th 1 MPOTYKTEI o8 ttps._ uchebnik.mos.ru material_view
e e’ AGOTKH atomic_objects/8481541?menuReferrer
pep =catalogue
Ypoxk "O0o0IIeHHe U cHCTEMaTH3AIHS
16 KoHTponbHas pabota 1o 3HaHWH Mo Teme " YrieBogopoasr""

pazzneny «YTIeBoIOpOIbD»

(MDBII)
https://uchebnik.mos.ru/material view/
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https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue

atomic_objects/7665393?menuReferrer
=catalogue

Hudposas
naboparopus Releon
Ypok "OgHoaTOMHEIE TpEeIbHBIC C JaTYUKOM
[IpenensHBIC OMHOATOMHBIE " .
17 | cipTBI: METAHOMI W ATAHOI cruptet” (POIL) . OITHHACCKOU
Bouo o' a5 CBSSE ' https://resh.edu.ru/subject/lesson/4769/s | mnoTHOCTH
AOPOAL tart/150550/ JlabopatopHast paborta
“OKucieHne
CIUPTOB”
VYpok "MHoroaroMHble CIUPTH"
MHOroaToMHbIE CHUPTHI: (ML)
18 3THH6HFHHKOHBHME e'HH https://uchebnik.mos.ru/material_view/
tep atomic_objects/7488843?menuReferrer
=catalogue
. VYpoxk "deHonbl 1 apoMaTHYECKUE
DEHO: CTPOCHUE MOJIEKYJIBL, "
19 | dbusnveckne U XUMUUECKHE crprer” (PILLD) .
CBOHCTEA. [OHMEHCHIE https://resh.edu.ru/subject/lesson/5727/s
TP tart/150577/
ANBIereTEL (OPMATHICTHT H VYpoxk "Anpaeruast 1 keToHs" (POIL)
20 a eTI;HB irﬁ [E eTofI[ A https://resh.edu.ru/subject/lesson/4776/s
HETAIbEL Al tart/150604/
Ypok "OnHOOCHOBHBIE TIPEAETbHBIC
nabopatopus Releon
KapOOHOBBIE KUCIIOTHI. DPU3nYecKue U
OIHOOCHOBHEIE TIPE/IETHHBIC . " ¢ gataukom pH
xummueckue cporictea" (MOII)
21 | xapOOHOBBIC KMCIIOTHI: . . . . JlaboparopHas pabota
MVPABLIHAS H VKCYCHAS https://uchebnik.mos.ru/material_view/ “VIsvaeHme CHTbl
P yREY atomic_objects/11849452?menuReferre Y
r=cataloque OJTHOOCHOBHBIX
r=cataiogue KapOOHOBBIX KHCIIOT
29 [pakTrdeckas padora Ne 2. Ypok "YKCycHas KHCIIOTa KaKk

«CBolicTBa pacTBOpa yKCYCHOM

MMpEACTAaBUTEIIb NPCACIIBHBIX
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https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue

KHUCJIIOTBD

kapOoHOBBIX KucioT" (MOLI)
https://uchebnik.mos.ru/material view/
atomic_objects/7526880?menuReferrer

=catalogue

CreapuHOBas 1 OJICHHOBAS

Ypok "KapOOHOBBIE KHCIIOTHI:
YKCYCHasl, OJICHHOBasA, CTEapUHOBA,
amuHOYKCcycHas" (MOILII)

23 Efglf;il’;;alé:ﬁ:ﬁ;ﬁ:ggg? https://uchebnik.mos.ru/material_view/
P atomic_objects/8481602?menuReferrer
=catalogue
Ypok "Beicuiine kKapOOHOBBIE KACIOTHI. Hug%q(;pZTBgHm Releon
MpI1a KaK COJIM BBICIIMX Mpura" (MOII) . aTI‘)II/IKopM H
24 | kapOOHOBBIX KHCIIOT, UX https://uchebnik.mos.ru/material _view/ A P
N . . JlaboparopHas pabota
MOIOIIIEE NEHCTBHE atomic_objects/7526876?menuReferrer | ;. .
—catalogue Bnusuue sxxectkon
=calalogue BOJBI Ha MBUIO”
Hudposas
Ypoxk "Crnoxabie 3QUpHI ¥ KUPHL" naGoparopus Releon
CroxHbIe 2(UPHI KaK (MDII) ¢ gataukom pH
25 Eﬁggg:ogmoﬁﬁ?i?;zgx https://uchebnik.mos.ru/material_view/ ?};gOpgiggHaﬂ patora
- HAP atomic_objects/7526883?menuReferrer AP
3¢upoB —cataloaue JTHJIAlIETaTa B
=catalogue NIPUCYTCTBUH
pacTBopa menoyu’”’
JKHpBI: THAPOIHS, Z)}?;)fu )}KHpH. Motouue cpencraa
26 Hgﬁgf;elgf’ Ouosorieckas https://resh.edu.ru/subject/lesson/5952/s
P P tart/150631/
YrieBojpl: cocTas, Ypox "Yraesoasl. I'mroko3a. Onuroca-
27 | knaccudukarys. Baxueitmme xapuzpl. Caxapoza" (POILI)

MpeaACTABUTCIIN: TJIFOKO34,

https://resh.edu.ru/subject/lesson/6150/s
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https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481602?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481602?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481602?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/

¢dpykTo3a, caxaposa

tart/150687/

Kpaxman u nenmtonosa kak

28 IIPUPOJHBIC MOJIMMEPBI Vpoxk "[lomucaxapuasl, Kpaxmai,
Kontponbnas pabota o nemtionosa” (POII)
bg | Pa3IENy https://resh.edu.ru/subject/lesson/5413/s
«Kucnopocozepxariue tart/150714/
OpraHUYECKUE COCTMHEHHSDY
Vpox "AMUHBI, aHWIHH: CTPOCHHUE,
OO01mmas xapakTeprucTHuKa . "
CBOWCTBa, OJTy4YeHHE, TPUMEHEHHE
a30TCOJEPKALINX § (MDIII)
80| opranueckux coenuHeHMi/ https://uchebnik.mos.ru/material _view/
Bcepoccuiickast mpoBepouyHast bs: - : :
atomic_objects/7575892?menuReferrer
pabota _
=catalogue
31 | AMUHBL: METHJIAMUH M aHUJIUH
Hudposas
AMUHOKHCITOTBI KaK naboparopust Releon
am$oTepHbIE OPraHUYECKUE VYpok "Amunokucnotsl. benku" (POIL) | ¢ garunxom pH
32 | coenmMHEHN, UX https://resh.edu.ru/subject/lesson/4743/s | JTaboparopHas paboTta
OMOJIOrMYeCcKOe 3HAYCHHE. tart/150742/ “OrnpeerneHne cpeibl
[entnast pacTBopoB
AMUHOKHCIIOT”
VYpoxk "OcHOBHBIE IOHATUS XUMUHU
BBICOKOMOJIEKYJIAPHBIX COeTMHEHM"
OCHOBHBIE TOHSTHUS XUMHH (ML)
33 ZZ:;;E;?;KWHP HpIX https:-//uchgbnik.mos.ru/material view/
atomic_objects/11849570?menuReferre
r=catalogue
OCHOBHBIE METO/IbI CHHTE3a VYpok "HarypanbHbIi KaydyK.
34 | BPICOKOMOJIEKYJISPHBIX Cunrernueckue kayayku'" (POII)

coenuHenuii. [TmacTmaccsl,
Kay4yKH, BOJIOKHA

https://resh.edu.ru/subject/lesson/6152/s
tart/150850/
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https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

OBLIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoanuecTBO 9acoB "
CI0JIb30BaHHNe
Ne Tema ypoka Kontpo | IIpakTuu DJIeKTPOHHbIe M (POBbIE B —
n/n ara 00pa3oBaTeJbHBIE PeCYpPChI
Bcero .]'lbgble eCl;I/Ie A P pecyp entpa “Touknu
padoTbl | padoTHI pocra”
Vpok "XuMUUECKUI 3JIEMEHT.
o Hyxmuast. U30Tombl. 3aKOHBI
XUMHUYECKUH DJIEMEHT. ATOM. "
1 GHCKTpOHHaﬂ KOH(l)I/II‘ypaHI/Iﬂ 1 COXpaHCHI/ISI MaACChI U 3HCpI‘I/II/I B XUMHUH
aTOMOB (PSLID)
https://resh.edu.ru/subject/lesson/6479/s
tart/150989/
Teproaueckii 3aKon 1 Ypoxk "l[lepuoanueckumii 3axon /. U.
S O, MenpneneeBa. [lepuoanueckas cucrema
. I\I/)I HHSCKHX snementos [, U XUMUYECKHX dj1eMenToB /1. W.
2 MemneneeBa, UX CBS3b C o 1 Menneneesa” (ML)
con eMeHHOPil Teonuel https://uchebnik.mos.ru/material _view/a
or g - aTOMOBp tomic_objects/8575396?menuReferrer=
p catalogue
34KOHOMEDHOCTH H3MCHCHIS Yok "3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTE XE MITUECKIX CBOMCTB aTOMOB XMMHYECKHUX
37IEMEHTOB H HX COS I/IHeHI/Iﬁ o DJICMECHTOB U UX COGJII/IHGHI/Iﬁ Ha OCHOBC
FOVIIIAM 1 IEDHO af/[ MTOJIO’KEHUS B TIEPUOTUIECKOM crcTeMe
3 31;){ },;quHe e EIO IIfI‘le;:KOFO 1 . . MenneneeBa u crpoeHust aroma"
3aKOHa U cncI;er,I XUMHAYECKAX (MOIL)
sementos [ Mereneesa 5 https://uchebnik.mos.ru/material_view/a
ASBITHH Hal KH A tomic_objects/8682977?menuReferrer=
p Y catalogue
4 CrtpoeHue BemecTBa. 1 Ypok "Obo0b1ieHne 1 cucTeMaTH3aIHs

XuMH4eCcKas CBsI3b, €€ BUIBI;

3HaHui mo Teme "CTpoeHue atoma.
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https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://uchebnik.mos.ru/material_view/atomic_objects/8575396?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/8682977?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8682977?menuReferrer=catalogue

MEXaHHM3MbI 00pa30BaHUS
KOBAJICHTHOH CBS3U.
Boaxopoanas cBs3b

Crpoenue Bemectsa"" (ML)
https://uchebnik.mos.ru/material view/a
tomic_objects/7651450?menuReferrer=

catalogue

BaneHTHOCTb.
DIEeKTPOOTPHUIIATEIEHOCTb.
Crenens okucieHus. BemecTra
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS

Ypok "BaneHTHOCTh 1 BaJICHTHBIC
Bo3MOKHOCTH atoma' (POII)
https://resh.edu.ru/subject/lesson/6332/s
tart/151021/

ITonsiTHE O IUCHIEPCHBIX
cuctemax. MctuHHbIE 1
KOJUUIOUJHBIE PACTBOPBI.
MaccoBas 10J1s BelecTBa B
pactBope

VYpoxk "Iucnepcusie cuctemsr" (POL)
https://resh.edu.ru/subject/lesson/4939/s
tart/151134/

Knaccuduxamms u
HOMEHKJIaTypa HEOPTaHUYECKUX
coequHeHmii. ['eHeTHYCeCKast
CBSI3b HEOPTaHUYECKHUX
BEILECTB, PA3JIMYHBIX KJIaCCOB

VYpok " Knaccudukanusi XuMA4ecKuX
peaKkuuii B HEOPraHUYECKOW U
opraamdeckort xumun'" (MOLL)
https://uchebnik.mos.ru/material _view/I
esson_templates/1953760?menuReferre
r=catalogue

Knaccudukaims XuMUIeCKUX
peakuii B HEOPraHUYECKON U
OpraHUYEeCKON XMMUU. 3aKOH
COXPaHEHHS MacChl BEILIECTB;
3aKOH COXPaHEHUS U
MpEBpAILCHUS] SHEPTUU TIPU
XUMUYICCKUX PEaAKITHIX

VYpok "Knaccudukamms XuMAIECKUX
peaxmuit" (POL)
https://resh.edu.ru/subject/lesson/4938/s
tart/151107/

CKopocTh peakuuu.
OO6patumble peakuuu.
XUMHUYECKOE paBHOBECHE

Ypoxk "OOpaTuMOCTh PeaKIHid.
XHWMHUYECKOE PABHOBECUE U €0
CMeEILEHHE IO/ ACHCTBIEM BHEITHUX
¢axTopos." (MIILII)

Hudposas
naboparopust Releon

C JAaTYUKOM
ONTHYECKOH
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https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/6332/start/151021/
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https://resh.edu.ru/subject/lesson/4938/start/151107/

https://uchebnik.mos.ru/material_view/a | mmorHoCcTH
tomic_objects/7633333?menuReferrer= | JlJabopaTopHas
catalogue pabora
“DKCrepuMEHTAIBHO
€ OIpeIeNICHrE
CKOPOCTH
XUMHYECKOH
peakiuu’”’
VYpoxk "['oMoreHHsIe U reTeporeHHbIe
[IpakTuueckas padora Ne 1. peakiuu. CKOPOCTh peakiui, ee .
«BIIHsHHE Pa3THUHbIX 3aBHCHMOCTbH OT Pa3INIHBIX (PAKTOPOB
10 (hakTOpOB HA CKOPOCTH (ML) . . .
XUMHYECKOM PEaKInu» httD_S://UChebnlk.mos.ru/materlal view/a
tomic_objects/7634509?menuReferrer=
catalogue
DNEeKTPONUTHIECKAs Hudposas
nucconuanys. ITousarue o Vpok "THAPONH3 OPraHuuecK X 1 naboparopust Releon
BOJIOpOAHOM TTOoKa3artene (pH) on ¢ gataukom pH
11 | pactBopa. Peaknuu noHHOTO HCOPTaHITMCCKHIX COCAMHCHIHI (PSLI) JlaboparopHas
https://resh.edu.ru/subject/lesson/5912/s
obOmena. ['uaposus tart/92791/ pabora
OpPTaHUYECKUX U — “Omnpenenenue pH
HEOPraHWYECKUX BEIIECTB pacTBOpOB coneit”
OKHCIUTETHHO- Ypox "OKUCAUTENHHO -
1p | BOCCTAHOBHTEIbHbIE PEAKIIIH. BOCCTaHOBUTEIFHBIC PEAKIINU B
[Tonsitue 00 37meKTpOIH3E MIPHUPO/IE, POU3BOJICTBEHHBIX
pacIUIaBOB M PaCTBOPOB COJICH mpoleccax 1 KU3HEACITeIbHOCTH
opranuszmos" (ML)
KontponpHas pabora no https://uchebnik.mos.ru/material_view/a
13 | paznmeny «Teopernueckue tomic_objects/7775364?menuReferrer=
OCHOBBI XUMHUN» Cataloque
14 | Meraibl, BX TIOJIOKCHHE B Ypok "Obmas xapakKTeprucTUKa U
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https://uchebnik.mos.ru/material_view/atomic_objects/7633333?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7633333?menuReferrer=catalogue
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[lepuoanueckoii cucteme
XHUMHYECKHX d1eMeHToB /1. 1.
MenpeneeBa u 0COOEHHOCTH
cTpoenus atomoB. OO01IHe
(u3nueckue cBOMCTBa
METAJIOB

cnoco0Obl nomyueHus metamios" (POL)
https://resh.edu.ru/subject/lesson/3493/s
tart/151213/

CmiaBbI METAJLIOB.

VYpok "Crunassl metamuios” (POLI)

15 | DAEKTPOXUMHUIECKHIA Psi/T https://resh.edu.ru/subject/lesson/4961/s

HAINpPsDKCHUI METAIUIOB tart/151293/

Ypoxk "OO011re XMMHYECKUE CBOHCTBA
METAJIJIOB; PEaKIMK C HEMETaJIaMH,

Xumuueckue cBoicTBa KHUCJIOTaMU, COJISIMU.

16 BaKHEHIINX METAIIOB (HATPHil, DIEKTPOXUMUYECKUI psAll HAIPSHKCHUIMA

KaJui, KaJbI[Ui, MarHuu, MetasuioB" (MOII)

QIIFOMUHMIA) M UX COEIUHEHNI https://uchebnik.mos.ru/material_view/a
tomic_objects/8742450?menuReferrer=
catalogue
Ypok "Mens. llurk. Tutan. Xpom.

17 XUMHYECKHEe CBOMCTBA XpOMa, XKeneszo. Hukens. [Imatuna" (POL)

MEIH U UX COSIUHEHUI https://resh.edu.ru/subject/lesson/3534/s
tart/151266/

Ypok "Mens. llunk. Tutan. Xpom"

XuMHuuecKue CBOMCTBA IMHKA (ML) . . .

18 - ’ https://uchebnik.mos.ru/material_view/a
tomic_objects/8481691?menuReferrer=
catalogue
Ypok "OO0miue cBoiicTBa MeTaIIOB"

[IpakTuueckas padora Ne 2. (M3II)

19 | "PemieHue 3KCIIEPUMEHTATBHBIX https://uchebnik.mos.ru/material_view/a

3aga4 no teMe «MeTtaisly"

tomic_objects/10930590?menuReferrer
=catalogue
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https://resh.edu.ru/subject/lesson/4961/start/151293/
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https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferrer=catalogue

Hemeranibl, ux nonoxeHue B
ITepuonuueckoii cucteme

Ypoxk "O630p HemeTaioB. CBOWCTBA U
MIPUMEHEHHE BaXKHEHIIIIX HEMETAITOB"

20 | xumuyeckux snemenTos . . (PBII)

MenneneesBa 1 0COOEHHOCTH https://resh.edu.ru/subject/lesson/5939/s
CTPOCHUS AaTOMOB tart/151320/

®duznyeckre CBOUCTBA Ypok "Xumuueckue cBOMCTBa
HEMETAIIOB. AJIOTPOITHUS HeMeTtamuioB" (MOII)

21 | HemeTayIoB (Ha pUMEpPE https://uchebnik.mos.ru/material_view/a
KHCJIOpO/Ia, Cephl, hocdopa u tomic_objects/7727262?menuReferrer=
yriepoa) catalogue

. VYpok "T"anorensr" (MOILI)
XUMHYECKHE CBOICTBA ) . . .
22 | rasoreos, cepbi http_s.//uchebnlk.mos.ru/materlal view/a
i tomic_objects/10835229?menuReferrer
coeIMHEHHI
=catalogue
VYpok "DneMeHTh MOArpYyMIIbI a30Ta"
XHUMHUYECKHE CBOKMCTBA a30Ta (MOII)
23 (bochopa 1 X CoeuHeHii ’ https://uchebnik.mos.ru/material_view/a
P A tomic_objects/10718237?menuReferrer
=catalogue
XuMHUUuecKrue CBOMCTBA vp OK_ CoeHH}.IeHHH yraepoaa (M.SHI)

24 T — httpg//uchebmk.mos.ru/matenal view/a
yr > tomic_objects/10400145?menuReferrer
COCIUHECHUU

=catalogue

VYpok "O0630p HemeTaoB. CBoiicTBa U

MPUMEHEHUE BaKHEHIIINX HEMETaIoB"
IIpuMmeHeHre BaxKHEHTITUX (MDBIII)

25 . ) . . .
HEMETAJUIOB U UX COEIUHEHNNA https://uchebnik.mos.ru/material view/a

tomic_objects/7527480?menuReferrer=
catalogue

2 O0600111IeH1E U CHCTEMATU3AIHS Ypoxk "Hemeramsl. O6mas

3HaHuH 110 TeMe «HemeTamiby.

xapakrepuctuka" (MOILL)
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Brruucnenus no ypaBHEHHUSIM
XUMHYECKUX PeakIuil 1
TEPMOXUMHYECKUE PACUETHI

https://uchebnik.mos.ru/material view/a
tomic_objects/7727146?menuReferrer=
catalogue

[IpakTuueckas padota Ne 3.

VYpok "CBoiicTBa OKCHIOB HEMETAJIIOB.
CBoiicTBa OKCHIOB a30THOM U CEpHOM
KHCIIO0T. BOIOpOIHBIE COCTUHEHHUS

27 | «Pemenune SKCIIepIMEHTATBHBIX HeMeTtamuioB" (MOII)
3aza4 no teme "Hemeramms"» https://uchebnik.mos.ru/material_view/a
tomic_objects/7529678?menuReferrer=
catalogue
Ypoxk "OO0miue cBoiicTBa METaJIIIOB"
KonTposbHas pabora 1o temam (ML) . . .
28 «MeTamnn 1 «HeMeTatiin https://uchebnik.mos.ru/material_view/a
tomic_objects/10930590?menuReferrer
=catalogue
Heoprannueckue u VYpok "OcuoBanus" (MIIL)
0g | OPraHMHuEeCKHe KHCIOTEL. https://uchebnik.mos.ru/material view/I
Heopraunuueckue u esson_templates/2050641?menuReferre
OpraHM4YeCKHUe OCHOBAHUS r=catalogue
Hudposas
AMdoTepHBIE HEOpraHUIECKUE VYpok "I'eneTnueckas cBs3b nabopatopus Releon
Y OPTaHUYECKHE COCTNHEHMSL. HEOPraHWYECKUX U OPTaHUIECKUX ¢ marynkom pH
30 | I'enernueckast cBs3b Bemects" (POIL) JlaGopartopHast
HEOPraHUYECKUX U https://resh.edu.ru/subject/lesson/4960/s | pabota
OpPTaHUYECKUX BEIIECTB tart/151374/ “AmboTrepHbie
TUAPOKCUJIBI
Ponp xumun B o0ecniedeHun Ypok "Opranuueckasi XUMHUsl, YEIOBEK U
9KOJIOTHYECKOH, npupoxaa" (MIIII)
31 | sHepreTHUYECKO U MUIICBOM https://uchebnik.mos.ru/material_view/a

0e301acHOCTH, Pa3BUTUH
MEJTUIIHBI

tomic_objects/7575952?menuReferrer=
catalogue
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32

[Ipencrasnenns 06 oOmMX
HAYYHBIX TPHUHIIAIAX
MIPOMBINIJICHHOTO TTOTYYCHUS
BKHEHININX BEUICCTB

VYpoxk "[IpuHIMIIBI XUMHUYECKOTO
npousBoAcTBa. [IpomeiinenHoe
noiy4eHnue MetauioB. [IponsBoacTBo
yyryHa u ctanu" (POIL)
https://resh.edu.ru/subject/lesson/3514/s
tart/151429/

33

UenoBek B MUPE BELLIECTB U
MaTepHajIoB

Ypok "Opranmdeckas XuMus, 4eIOBEK U
mpupoa” (MOL)
https://uchebnik.mos.ru/material_view/a
tomic_objects/7527343?menuReferrer=
catalogue

34

Xumus ¥ 310pOBBE YETIOBEKA

Ypok "O0001IeHe 1 CCTeMaTH3AIH
3HAHUH 110 TeMe "XuMHUd U >KU3Hp""
(MDIII)
https://uchebnik.mos.ru/material_view/a
tomic_objects/8620704?menuReferrer=

catalogue

OBILIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

34
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IMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOM

10 KITACC

IHPOI'PAMMBbI

Kon
NMpoBepPsSIEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0OCHOBHOI 00pa30BaTeIbHOIi MIPOrpaMMbl CPeHero
0o01ero ooOpazoBaHus

1

TeopeTI/I‘leCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHU

11

CdopmupoBaHHOCTD MPEICTABICHUN O XMMUUYECKOM COCTaBIISIFOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIH
XMMHUU B TIO3HAHMM SIBICHUH MpUPOJbl, B (HOPMUPOBAHMM MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKLIMOHAIBHOM TIPaMOTHOCTH, HEOOXOAMMOM [UIs pelleHHus NPaKTUYEeCKUX 3aJad M SKOJIOTHYECKU

00OCHOBaHHOT'O OTHOIICHUS K CBOEMY 37I0pPOBbBIO U MIPUPOIHOM cpeie

1.2

Bnagenue cuctemoll XMMHYECKMX 3HAaHUM, KOTOpas BKIJIIOYAET: OCHOBOINOJArarolue MOHATUS (MOJeKya,
BAJICHTHOCTb, JJIEKTPOOTPHULATEIBLHOCTh, CTENEHb OKHUCIEHHWS, XMMHMUYECKas CBS3b, MOJb, MOJIIpHAas Macca,
MOJISIpHBIM  00BEM, YIJIEpOAHBIM cKeleT, (YHKUUOHANbHAs Tpynma, paguKkal, H30MEpUs, H30MephI,
TOMOJIOTMYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOJA- U a30TCOAEpkalllue COEAUHEHHUs, OMOJIOTHMYECKU
aKTUBHBIE BellecTBa (YIJIEBOAbI, KUPbI, OEIKN), MOHOMED, IOJUMED, CTPYKTYPHOE 3BEHO, BEICOKOM OJIEKYJISIPHbBIE
COEJIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUs XMMHUYECKOro CTpoeHHus opraHuyeckux semiects A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHH, (DaKTOJIOTMYECKHE CBEICHUS O CBOICTBAaX, COCTaBe, MOTYyYEHUH U
0€30MacHOM HCIIOJIb30BAHUN BAKHEWIIIMX HEOPraHWYECKUX M OPraHMYECKUX BELIECTB B OBITY U MPAKTUYECKOU

ACATCIIBHOCTH 4YCIIOBCKA

1.3

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XAapaKTCPHBIC ITPHU3HAKU HOHﬂTHﬁ, YCTaHaBJIMBaTb HMX B3aMMOCBS3b,
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HCIIOJIb30BATh COOTBCTCTBYIOIIHUC IMOHATHA IIPU OMMCAHUMU COCTaBa, CTPOCHUA U HpeBpaH_IeHI/Iﬁ OpPraHNYCCKHUX

COE€IUHEHUN

1.4

cOpPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBJICHHS MOJEKYJISPHBIX H
CTPYKTYpPHBIX (pa3BEPHYTOU, COKpamEHHOW) (OpPMYT OpPraHUYECKUX BEIIECTB WM YPABHCHHH XUMHUYECKUX
peaKkuurii, U3roTaBIMBATHL MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB JUIS WJUIKOCTPALMM HX XHMHYECKOTO H

IIPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

ChopmupoBaHHOCTh YMEHUH YCTaHABIWBATh MPUHAMICKHOCTh H3YYCHHBIX OPraHMYECKHUX BELIECTB MO UX
COCTaBy U CTPOCHHUIO K OINpeAeNéHHOMY Kiaccy (rpymme) COoeIMHEHUM (yriaeBOJOpOJbl, KHCIOpOd H
a30TCOJIepIKaIINe COSAUHEHNUS, BHICOKOMOJICKYJISIPHBIE COSAMHEHHs), JaBaTh UM Ha3BaHUA MO CUCTEMAaTUYECKOU

nomenkiatype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHUS OMPEACIIATh BUIBI XHMHUYECKOHN CBS3HM B OPraHMYECKUX COCIUHEHUSX (OAMHAPHBIC

KpaTHBIE)

1.6

C(I)OpMPIpOBaHHOCTB YMCHHUA NPUMCHATH: IIOJIOKCHUS TCOPUN CTPOCHUS OPraHUYCCKUX BCILICCTB AM. BYTJ'IepOBa

JUIA O0OBSACHEHHS 3aBHCUMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHU; 3aKOH COXPAHCHUS MAaCChl BEUICCTB

yFHCBOI[OpOI[BI. KI/ICHOpOI[COI[Cp)KaH.II/IC " a30TCOACPpKAIINEC OPraHNYCCKUC COCAUHCHUA. BBICOKOMOHCKYHSIPHLIC

COCIUMHCHUA

2.1

CdopmupoBaHHOCTh YMEHUN NPUBOJUTH TPUBHAIBHBIE HAa3BaHMS OT/EIbHBIX OPraHMYECKHX BEIIECTB (3TUJICH,
MIPOIUJIEH, alleTUJIeH, 3TUJICHIJINKOIb, MIULEPUH, (eHOs, popMaibIeru, aleTalnbIerua, MypaBbiHas KUCIIOTa,
YKCYCHasl KHCJIOTa, OJIEMHOBas KHUCJIOTa, CTEApPUHOBAas KUCIIOTa, TII0OK03a, (PYKTO3a, Kpaxmaj, IejuIioJo3a,

TJTAIIVH )

2.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTepu3oBaTb COCTaB, CTPOCHHC, (1)I/I3I/IHGCKI/IC U XUMHYECKHE CBOMCTBa
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THUITNYHBIX HpeIICTaBI/ITeJIeﬁ pa3J’II/I‘IHbIX KJIaCCOB OpFaHI/IqGCKI/IX BCIICCTB (MeTaH, 39TaH, 3THWJIICH, HpOHI/IHeH,
anerwiieH, OyramueHn-1,3, merunOyranueH-1,3, GeH301, METaHOJ, 3TaHOJ, ITHJICHTIUKOJb, TIUIEPHUH, (EHOI,

ancTajlapJACrua, MypaBbruHas U YKCYCHasd KUCJIOTHEI, I'NTFOKO3a, Kpaxmall, [EJIII0JI03a, aMUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(I)OpMI/IpOBaHHOCTb YMCHHA WUIIOCTPUPOBATH TI'CHCTHUYCCKYIO CBA3b MCIKAY TUIIMYHBIMH HPCACTABUTCIIIMU
PAa3JIMUHBIX KJIACCOB OpPTraHUYCCKUX BCIICCTB YPABHCHHUAMHU COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKum”I C

HCIOJIb30BaHUEM CTPYKTYPHBIX GOpMYIT

2.4

ChopmupoBaHHOCTh YMEHUSI XapaKTepU30BaTh MCTOYHUKU YTIIEBOJOPOIHOTO ChIphs (HEe(Th, MPUPOAHBIN Tas,

yToJib), CIOCOOBI UX NEpepabOoTKU U MPAKTUYECKOE IPUMEHEHHE ITPOYKTOB IIEpepadOTKU

XUMHUS U KU3HB. PacuéTtrl

3.1

ChopmupoBaHHOCTE YMEHWH BIAJETh CHCTEMOW 3HAHWH 00 OCHOBHBIX METOJAX HAyYHOrO TO3HAHMUS,
UCIIONIb3YEMBIX B XHMHMHM TPH HM3YYEHUU BEIIECTB W XUMHUYECKHUX SBJICHHHM (HaONoleHue, H3MepeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHKE), HCIOJIB30BATh CHCTEMHbIE XMUMHUYECKHE 3HAHUS JJIs MPUHATHS pPEIIeHUN B

KOHKPCTHBIX JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BEIICCTBAMHA U UX ITPUMCHCHUEM

3.2

C(l)OpMPIpOBaHHOCTB YMeHI/Iﬁ CO6J'II-O,Z[8.TL ImpaBujia TII0JIB30BAHUA XUMHYECKOU HOCYI[Oﬁ u J'Ia60paTOpHBIM
O60py,[[0BaHI/ICM, a TAaKXXe IpaBUjia O6paH_IeHI/I$I C BCIICCTBAMH B COOTBECTCTBHUU C HHCTPYKIHUAMH 1O BBIITOJIHCHUIO

J1a00pPaTOPHBIX XUMUUECKHX OIBITOB

3.3

ChopMupoBaHHOCTh YMEHMH MJAHUPOBAaTh M  BBINOJHATH XHUMHUYECKUH OSKCIEPUMEHT (IpeBpalleHUsS
OpPraHUYECKUX BELICCTB IIPU HAIPEBAaHUH, I1OJYyYEHUE ITWICHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU
OpPraHUYeCKUX BEIIECTB, JCHATypalys OelKOB MPH HAarpeBaHWM, LIBETHBIE pEaKIUH OEKOB) B COOTBETCTBUH C
MpaBWJIaMHd TEXHUKHM O€30IacHOCTH IMpU OOpalleHHH C BellecTBAaMH M J1a00paTOPHBIM 00OpPYIOBAaHUEM;
MIPEJICTABIATh PE3YIbTaThl XUMHUUECKOTO SKCIIEPUMEHTa B (JOpME 3allMCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIIHIA

n (I)OpMyJ'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB
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3.4

CdopmupoBaHHOCTH YMEHHIA TPOBOJIUTH BBIYUCIICHUS IO XUMUYECKUM YPaBHEHUSAM (MacChl, 00bEMa, KOIMYECTBA
MCXOJHOTO BEIECTBA WM MPOJYKTA PEAKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX

BELIECTB WU MPOAYKTOB PEAKIIHH )

3.5

ChopMupoOBaHHOCTh YMEHHMI KPUTHUYECKH aHATM3HPOBATH XMMUYECKYI0 WH(POPMAIHIO, MOIyYaeMyl0 U3 pa3HbIX

MCTOYHHKOB (CpelICTBa MacCoBOM nHpopmanmu, cetb IHTEpHET U apyrue)

3.6

ChopmupoBaHHOCTh yMEHHUH COOIO/IATh MpaBUIa JKOJIOTUYECKU II€eCOO0OpPa3HOTO MOBEACHHS B OBITY H
TPYJIOBOU ACSITENFHOCTU B LEJSIX COXPAHEHUS CBOETO 3J0POBbSI U OKPYKAIOIIEH MPUPOJHON CPebl, 0CO3HABATH
OMAacHOCTh BO3JICUCTBUS HAa JKUBBIE OPraHU3MBI OIPEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAs CMBICI
nokazarens [IJIK (mpeneiabHO MOmMycTHMON KOHIEHTpAIMU), MOSCHATH HAa MPUMEPAX CHOCOObI YMEHBIICHUS U

IpeaoOTBpallCHHUA UX BPpECAHOI'O BO3,H€I>'ICTBPI$I Ha OpraHru3M 4CJIOBCKaA

11 KITACC
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Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHBIE Pe3yJbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrPAMMBI CPeIHEro

0o01ero oopazoBaHus

1

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Bnanenue cuctemMoil XUMHMUYECKMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOINOJAraroIlyde MOHATHS (XUMHUYECKU
9JIECMEHT, aTOM, 3JIEKTpOHHas 000J0YKa aroMa, S-, p-, O-3JIEKTPOHHBIE OpPOMTATM aTOMOB, HOH, MOJIEKYJA,
BAJICHTHOCTh, 3JIEKTPOOTPULATENIBHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKass CBs3b, MOJb, MOJSIpPHAs Macca,
MOJISIPHBIA 00BEM, KPUCTALTMYECKAsT PEIIETKA, TUIIBI XUMUYECKUX PEAKIHUN (OKUCIIUTEIILHO-BOCCTAHOBUTEIBHEIC,
9K30- M OHAOTEPMHYECKHE, pEaKIUH HOHHOTO OOMEHa), pacTBOp, ODIEKTPOJMTHL,  HEIIEKTPOJIHUTHI,
ANEKTPOJIMTUYECKAST TUCCOLMALIMS, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOW PEAKIMH, XUMHYECKOE
paBHOBECHE); TEOPUH M 3aKOHBI (TEOpUs SJICKTPOIUTHUECKOW nuccorumarmu, I[lepuonnyeckuii 3axon J[.U.
MennieneeBa, 3aKOH COXPAHEHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XUMHH, (HAKTOJIOTHUYECKUE
CBE/ICHUS O CBOMCTBAX, COCTaBE, MOJIYyYEHUHU U OE301IaCHOM HCMOJIb30BAHUN BaKHEUIINX HEOPraHUYECKUX BEIIECTB

B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIABJIATH XapAKTCPHBIC MPHU3HAKKU U B3AUMOCBA3b N3YUCHHBIX HOHHTHP’I, IMPUMCHSTDH
COOTBCTCTBYIOIIUEC MMOHATUA MPHU OIMMCAHUN CTPOCHUS U CBOICTB HCOPTaHNYCCKUX BCUICCTB U UX HpeBpaHIGHHfI;
BBISIBJIATH B3aMMOCBSI3b XUMHYECKMX 3HAHHUM C IOHATHSAMH H NPpEACTAaBJICHUAMU APYI'UX C€CTCCTBCHHOHAYYHBIX

npeaAMETOB

1.3

BJ'Ia)IeHI/Ie OCHOBHBIMH MCETOJAaMH HAYYHOI'O ITIO3HAHUA BCHICCTB U XHUMHYCCKUX SIBJICHUH (Ha6n}021eH1/1e,

U3MEpEeHHE, SKCIIEPUMEHT, MOJIETUPOBAHHE)

1.4

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OIPCACIIATL BAJICHTHOCTb U CTCHCHb OKHUCICHUSA XHMHUYCCKHUX JJICMCHTOB B
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COCAUHCHUAX PA3JIMYHOI0 COCTaBa, BUM XHUMHYCCKOM CBSI3H (KOBaJICHTHaSI, MOHHas1, MCTAJLIMYCCKasi, BOHOpOI[Haﬂ)

B COCAMHCHUAX, THII KpHCTaHHquCKOﬁ peH_IéTKI/I KOHKPCTHOI'O BCHICCTBA (aTOMHaSI, MOJICKYJIsIpHasd, WMOHHAasd,

MeTaJUTHIecKas )
15 CdhopMupOBaHHOCTh YMEHUH ONPEEIATh XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTMHEHUI
ChopMupOBaHHOCTb YMEHHUS KJIACCU(PHUUIMPOBATh XUMHUECKHE PEAKIMU MO pa3iIMyHbIM NpU3HAKaM (YUCILy U
1.6 COCTaBYy pearupyroliux BELIECTB, TEINIOBOMY 3(PQEKTy peakl, U3MEHEHUIO CTENEHEeW OKUCIIEHUs 3JEMEHTOB,
00paTHMOCTH peaKIliy, yYaCTHIO KaTalln3aTopa)
17 CchopMupOBaHHOCTb YMEHHUI COCTaBJIATh YPAaBHEHHsS PEAKLUUN pa3IMYHBIX THUIIOB, IOJHBIE U COKpALIEHHBIE
' YpaBHEHMS PeaKkLUii HOHHOI'O OOMEHa, YUUThIBAsl YCIOBHS, IPU KOTOPBIX 3TH PEAKLUU UIYT 10 KOHIA
ChopMupOBaHHOCTh YMEHUH TPOBOAMTH pPEAKIWH, IOATBEPKAAIONINE KAYeCTBEHHBIH COCTaB pa3IMYHBIX
1.8 HEOPraHWYECKUX BELIECTB, PACIO3HABATH OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX
HEOPraHUYECKUX BEILECTB
19 CdopmMHupoBaHHOCTh YMEHHI pacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
' COCTaBJICHUSI 2JIEKTPOHHOTO OajlaHCca ATUX peaKIHii
1.10 CdopmMrpoBaHHOCTh YMEHUN O0BACHATH 3aBUCUMOCTbh CKOPOCTH XMMHUECKOHN peakliuy OT pa3iMyuHbIX (PaKTOpOB
111 ChopMupOBaHHOCTb YMEHHH OOBACHATH XapakTep CMEIIEHUs XMMUYECKOIO PaBHOBECHSI B 3aBHCUMOCTH OT
' BHeIHero Bo3neictaus (npuniun Jle latense)
2 OO611ast ¥ HeopraHMuJYecKas XMMHsI
51 CchopMupoBaHHOCTh YMEHUH pacKpbIiBaTh cMbIch [lepuoauueckoro 3akona J[.M1. MeneneeBa 1 1eMOHCTPUPOBATh
' €ro CUCTEMaTU3HUPYIOIYI0, OOBSICHUTEIbHYIO U TPOTHOCTUYECKYIO (PYHKIIMH
2.2 ChopMupOBaHHOCTh YMEHMI XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHE aTOMOB XMMHUYECKHX JJIEMEHTOB |1—4
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nepuoioB [leproanueckoii cucreMbl XuMudeckux 3aementoB [I.M1. MenneneeBa, UCHoOb3ys MOHATHSA «S-, P-, d-
ANIEKTPOHHBIC OPOUTANTH», «IHEPreTUYECKUE YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB
XMMHYECKHUX 3JIEMEHTOB W WX COCIMHEHUN IO mepuojaM M rpymnnam llepuognyeckoil CUCTEMbl XMMHUYECKUX

anemenToB .M. Menaeneena

2.3

ChopmupoBaHHOCTE YMEHUH XapaKTepU30BaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBOWCTBA HEOPTaHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHWE I'€HETUYECKOW CBS3M MEXKIYy HEOPraHWYECKUMHU

BCIICCTBAaMH C IIOMOIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.4

ChopmupoBaHHOCTE YMEHUH YCTaHABJIMBATH MPHHAJICKHOCTh HEOPTAaHMUYECKUX BEIIECTB 0 HMX COCTaBy K
onpeAenéHHOMY Kiaccy (Tpynmne) COeAMHEHHWH (IIPOCThie BEIIECTBA — METaUlbl U HEMETAJJIbl, OKCHUJIBI,

OCHOBaHM, KUCJIOTHI, aM(I)OTepHBIC TUAPOKCHUABI, COJ'II/I)

2.5

ChopMupoBaHHOCTh YMEHHI HCIOJIB30BATh XMUMHUYECKYI0 CHMBOJHMKY JUISI COCTAaBICHHS (OPMYIN BEUIECTB U
YpaBHEHHH XHMHYECKHX peakiuii, cucrematnueckyro HomeHknatypy (IUPAC) u TpuBmanbHBlE Ha3BaHUS
OT/ENbHBIX HEOPraHWYECKUX BelecTB (yrapHbI ras, yrjaeKHCIbId ra3, aMMHaK, rameéHas W3BeCTb, HeraméHas

HU3BCCTDb, IIUThEBAA COAa, TUPUT U z[pyme)

2.6

CpopMUpPOBAaHHOCTh YMEHHUM XapaKTEpH30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA HEOPTaHUYECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHUE T€HETUYECKOW CBA3U MEXKIY HEOPraHWYECKUMH

BCIICCTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopmHupoBaHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHYECKHHM SKCHEPUMEHT (pa3iioKeHHE MepoKCUaa
BOJOPOZA B MPUCYTCTBUM KaTaJIM3aTOPA, OIPEIEICHUE CPEAbl PACTBOPOB BEILIECTB C ITOMOILBI YHUBEPCAIBHOIO
WH/IMKATOpa, BIMSHUE Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOH pEaKIMW, peakiMd HOHHOro oOMeHa,
KauecTBEHHbIE peakuuu Ha cyiabdar-, kapOOHAT- M XJIOPUI-aHHOHBI, Ha KATHUOH aMMOHHS, pelIeHue

OKCIICPUMCHTAJIBHBIX 3aJa4 IO TEMaM «MeTanaely U ((HeMeTaJ'IJ'H)I») B COOTBCTCTBHH C IIPaBHJIAMH TCXHHUKHU
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0€30MacHOCTH NpHU OOpAlLEHUH C BEIIECTBaMHU U J1a0OPAaTOPHBIM 00OpPYIOBAaHHEM; IPEACTAaBIATh PE3YJIbTAThI
XHUMHAYECKOT0 KCIIEPUMEHTA B (JOpPME 3aITUCH YPAaBHEHHI COOTBETCTBYIOIIUX PEAKIUNA U (JOPMYIUPOBATH BHIBOIBI

Ha OCHOBC 3THUX PE3YJILTAaTOB

2.8

ChopmupoBaHHOCTE YMEHHH COONIOAATh MpaBujia TOJB30BAHUS XUMHUYECKOW IOCYJO0M ¥ J1a0OpaTOPHBIM
o0opynoBaHUEM, a TAKXKE MPABHIIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKITUSMU IO BBITOJTHCHUIO

J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTb YMEHUI XapaKTepU30BaTb XUMHUYECKHE IPOLECCHI, JIEXKALIHME B OCHOBE MPOMBIIUIEHHOI'O
MONTyYCHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a TaKke CPOPMHPOBAHHOCTH TPEACTABICHUN 00 OOMMX Hay4YHBIX

IpUHOUIIAX U SKOJOTHYCCKHX HpO6J'ICMaX XUMHUYCCKOI'O ITPpOU3BOJACTBA

XUMHUA U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTH MPEICTABICHUH O XUMHUYECKOH COCTABISIONICH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH
XMMHUU B TIO3HAHUH SABJICHUN MPUPOBI, B (OPMUPOBAHUM MBILIUIEHUS U KYJIbTYphl JUYHOCTH, €€ QYHKIHMOHATBHOM
IrPaMOTHOCTH, HEOOXOAUMOM JJisi pellIeHUs] MPaKTHUYECKUX 3a]1ad M SKOJOTMYEeCKH 0OOCHOBAHHOTO OTHOILICHMS K

CBOEMY 3/I0POBBIO U TPUPOIHOMN Cpejie

3.2

CdopmupoBaHHOCTh YMEHUI KPUTHUECKU aHATU3UPOBATh XUMUYECKYI0O MH(POPMAIUIO, MOJIyYaeMYyI0 U3 Pa3HbIX

HCTOYHHUKOB (CpeI[CTBa MacCcoBOM KOMMYHHKAIIUH, CCTh I/IHTepHeT n I[pyrI/Ie)

3.3

CpopMUpPOBAaHHOCT, YMEHHMM COONIOAATh MpaBHJIa HKOJOTHYECKU IE€J€CO00pa3HOT0 TMOBEACHHS B OBITY U

TPYZOBOH AESITEIBHOCTH B LIENSIX COXPAHEHUS CBOETO 3710POBbsI U OKPYXKaIOIIeH MPUPOAHOMN Cpebl

3.4

Oco3HaBaTh OIIACHOCTH BO3JCUCTBUS HA JKUBBIE OpPraHU3MBI ONPENEIEHHBIX BELIECTB, IOHUMAs CMBICI
nokazarens [1/IK, moscHATh Ha mpuMepax crocoObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOTO BO3JCHCTBUS

Ha OpraHu3M 4€JIOBCKa
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3.5

CchopMupoBaHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHHS C UCIOIB30BAHUEM IMOHITUS «MAccoOBasi JAOJIS BEUIECTBA B
pacTtBope», OOBbEMHBIX OTHOIICHUH ra30B IMPU XUMHUYECKUX PEAKLHUAX, MACChl BEIIECTBA WIM 00bEMa ra3oB IO
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WIN 00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEaKIUH BEIIECTB, TEIIOBOIO

3(1)(1)eKTa P€aKi Ha OCHOBE 3aKOHOB COXPAaHCHUS MaCChl BEHICCTB, MIPEBPAIICHUA U COXPAaHCHUSA SHEPIrUun
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHH‘IeCKOﬁ XUMHNHU

11

[Ipenmer opraHHuYeckOM XMMHHM: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaloB. TeopHs CTPOEHHS OPraHMYECKHUX

coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

1.2

CtpykTypHBlE (OPMYJIBI OPraHUYECKHUX BEIIECTB. [ OMOJOTHS, H30MEpHUS.
XHUMHUUYECKast CBSA3b B OPraHUYECKUX COCAUHCHUAX — OJUHAPHBIE M KpPAaTHBIE

CBA3U. HpeI[CTaBJICHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenknarypa opraHMyecKux COEIMHEHUHN (CHCTEMaTHYecKas) U TPUBUAJIbHbIE

Ha3BaHUS Ba)KHEHUIITNX HpeHCTaBHTeHeﬁ KJIaACCOB OPraHN4YCCKHUX BCUICCTB

VYri1eBo10pObI

2.1

AJNKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMU psan. Meran u 3TaH —
IpOCTEHIINE NPEACTAaBUTEIN AIKaHOB: (PU3MUYECKHE U XUMHUECKHE CBOMCTBa
(peakuuy 3aMeUIEHMs] U TOPEHMsI), HaXOXKJIEHUE B IPUPOAE, MOJyuYEHUE HU

IIPUMEHEHHE

2.2

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTMUECKHUH psf. DTWIEH M NPONWIEH —
MPOCTEHIINE TPEICTAaBUTENN aJlKeHOB: (DU3MYECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATAlUH, OKUCICHUS W

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

Anxaguensl: OyraameH-1,3 u MermnOyragueHn-1,3: cTpoeHue, BaxHeHIne
XMMHUYECKHE CBOWCTBA (peakiys mojuMepusaimu). [lomydeHne CHHTETHYECKOTO

KayuyKa U PEe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTHYECKUN Psil. ALETUIICH —
MPOCTEHIINM TPEICTaBUTENb AJIKHHOB: COCTaB, CTpoeHHe, (U3NUecKue u
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THpATaIUY,

TOpCHI/IH), IMOJIYYCHHUEC U ITPUMCHCHUC

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M HUTPOBAHUS), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpOeHHE, (U3MYeCKMe U  XHMHUYECKHe CBOicTBa  (peakuuu
TaJIOTEHUPOBAHNUA WM HUTPOBAHHUA), TOJYyYEHHE M TNpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAICKAIIMMH K

Pa3IMuYHBIM Ki1accaM

2.6

[TpupoaHBIe HICTOYHUKH YTIeBOA0PO0B. [Ipupoanblii ra3 u nonyTHbie HeTAHBIC

ra3el. Hedptp u e€ mpoucxoxaenue. CriocoObl mepepabOTKu HEPTH: MEPEroHKa,
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KPEeKUHT (TEpMUUYECKHM, KaTATUTHYECKui), muponu3. [IpomaykTel mepepaboTku
He(TH, UX TMPUMEHEHUE B NPOMBIIIJICHHOCTH M B ObITy. KameHHBIH yroms u

MPOAYKTHI €To mepepaboTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHNn4€CKUC COCANHCHUA

3.1

[IpenensHbIe OAHOATOMHBIE CHUPTHL. METaHON M 3TAHOJ: CTPOCHUE, (hU3ndIecKue
U XUMHYECKHE  CBOHcTBa  (peakuuM ¢  aKTUBHBIMH  METaJUIaMH,
raJIOr€HOBOJIOPOJIaMH, T'OpPEHHe), HpHUMEHeHHe. BoJopojaHble CBSI3U MEXIY
MOJIEKYJIAMH CHUPTOB. J[eCTBUE METAHOJIA U DTAaHOJIAa HAa OPraHU3M 4YEJIOBEKa.
MHoroaToMHbl€ CIUPTHL. DTUICHIIMKOIb U TNIULEPUH: CTPOECHUE, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBa  (B3aMMOAEWUCTBHE CO  IIEJOYHBIMU  METaJlJIaMH,
KauCeCTBCHHAaA pCaKUWsA Ha MHOIOAaTOMHBIC CHI/IpTI)I). I[eﬁCTBHG Ha OpraHu3sm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIEepruHa U OTUJIICHITIUKOJIA

3.2

deHout: CTPOCHUC  MOJICKYIIbI, q)HSH‘ICCKI/Ie A XUMHMYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona

3.3

AJH)I[GFI/IZIBI N KCTOHBI. q)OpMaJII)I[GFI/IIl, ancTajabAacrua: CTpocHue, (1)H3H‘ICCKI/I€ n
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJIICHHA M BOCCTAHOBJICHHUS, KAUCCTBCHHBIC

peaKHI/II/I), IMOJIYYCHHUC U ITIPUMCHCHUC

3.4

OAHOOCHOBHBIE MpeaeabHble KapOOHOBBIE KUCIOTHL. MypaBbuHAs M YKCyCHas
KHUCJIOTBI: CTPOEHUE, (pU3nuecKkue U XMMUYECKHe CBOMCTBa (CBOICTBA, o0IIMe A
Kjlacca KHCJIOT, peakius JSTepuuKanuu), TI[OIy4eHHe U [pHUMEHEHHE.
CreapuHOBas M OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIIHX Kap60HOBI>IX KHUCJIOT, UX MOIOIICC I[CflCTBI/IC

3.5

CrnoxHble 3GUpbl KaK MPOU3BO/HBIE KapOOHOBBIX KHUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KUPOB

3.6

VYraeBoasl: cocTaB, Kiaccu(UKALUs YIIeBOJOB (MOHO-, - M IOJIMCaXapubl).
I'moko3a — mpocTedmii MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIBI,
bu3rUecKre 1 XMMUYECKHE CBOMCTBA (B3aumoeicTaue ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepebdpa(l), BoccraHoBIiEHUE,
OpOXKeHHME TIIIOKO3bl), HAXOXJEHUE B MpPHUPOJE, NMPUMEHEHHUE, OMOJIorHYecKas
poab. @otocunTe3. PpyKTO3a KaK M30MEP IHOKO3bl. Kpaxmain u nemnosno3a Kak
npUpoaHble moiauMepbl. CTpoeHHe KpaxMmana M Leulosio3bl. dusznueckue u

XUMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIN3, KAUeCTBEHHAs! PEaKIHs C HOJ0M)

A3oTcoiepikalie OpraHn4eckie CoeIMHEeHNs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuveckue coenuHeHus. Du3nueckue u
XMMHUYECKHE CBOMCTBA aMHHOKMCIOT (Ha IpUMepe TIiMuIuHA). buonormueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HeHTI/II[BI
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4.2

benkun kak mnpupoIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenKoB. XWMHUYECKHE CBOWMCTBA OEIIKOB:

TUApOJIn3, ACHaTypalus, KaYCCTBCHHLIC pCaKIIUKU Ha Ocnku

BBICOKOMOJ'ICKYJ'ISIpHBIe COCOAUHECHUA

5.1

OCHOBHBIC TIOHATHS XHUMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHUI: MOHOMCED,
IMOJIMMEDP, CTPYKTYPHOE 3B€HO, CTCIICHD MMOJIMMEPHU3allu, CPEAHIAA MOJICKYJIApHAas
macca. OCHOBHEIC MCTOABI CHHTE3a BBICOKOMOJICKYIISAPHBIX COGI[I/IHCHI/Iﬁ -

noJImMepurs3alAa U NOJUKOHACHCAIUA

5.2

9KCH€pI/IMCHTaJ'II)HI)Ie MCETOAbI H3YUCHHUA BCHICCTB H©U HUX npeBpameHHﬁ:
O3HaKOMJICHHUC C 06pa3uaMH IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

11

XuMuYeckuil meMeHT. AToM. Sapo aroma, U30TOIBI. DJIEKTPOHHAS 000I0YKa.
DHepreTHyecKue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTANIH, S-, P-, d-3IEMEHTHI.
Oco0eHHOCTH pacTpeieieHUs] SJIEKTPOHOB IO OpOUTAIsIM B aTOMaxX JJIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJO0B. DIIEKTPOHHAS KOH(UTYpaIHs aTOMOB

1.2

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xumMudeckux ieMeHToB JI.JM. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUsI CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyNmamM U IepHoJaM.

3HaueHue NepruoINYECcKOro 3aKkoHa B pa3BUTUN HAYKH

13

Ctpoenne BemiecTBa. XHUMHYECKass CBSI3b. BHIBl XUMHWYECKOW  CBSI3U
(koBalleHTHAsl HEMOJsIpHAs W TOJSpHAas, HOHHAs, MeTajuinyeckas). VoHBI:
KaTHOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBS3U

(oOMeHHBIN U TOHOPHO-aKLIENITOPHBIHN). BogopoaHast cBs3b

14

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CrereHb OKUCTICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITIOCTOSHCTBA
COCTaBa BELIECTBA. TWIMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BEIIECTB OT THIIA KPUCTAUIMYECKOM pem€Tku. IlloHsaTne o aucnepcHbIX
cucreMmax. VICTUHHBIE M KOJUIOMIHBIE PAacTBOpbI. MaccoBas A0S BEIECTBA B

pactBope
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1.6

Knaccudukamnms HeopraHmdeckux coennHeHnii. HoMeHKIaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuyeckas — peaknus.  Krnaccudukamuss — XMMHUECKHX — peakiuil B
HEOPraHUYECKON U OPraHUYECKOM XMMHH. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB,

3aKOH COXpaHCHUA U MPCBPALICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIHAX

1.8

CkopocTb peakium, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOparumble peakuuud. XHUMUYECKoe paBHoBecue. DakTOphl, BIMAIONIME Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle [larense

1.10

DnekTponuTrueckas aucconuanus. CuiabHbIe W cia0ble anekTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpalIbHAas, IIeJIouHas1. Peakiinym noHHOTO

oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

HeOpraHI/IquKaﬂ XUMUA

2.1

Hemeramnsl. [lonoxenne HemerawioB B [leproandeckoil cucreMe XMMHUYECKUX
anemenToB J[.M. MenzaeneeBa U OCOOEHHOCTH CTpOEHHUS aTOMOB. Pusnyeckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAIIOB (Ha MMpUMEPEC KUCJI0pOJa, CCPLI,

docdopa u yrnepoaa)

2.2

XUMHYECKHE CBOMCTBA BAXHEHIINMX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
¢dochopa, yrmepoga W KpeMHHs) M HX  COEAMHEHMH  (OKCHIOB,
KHUCJIOPOACOAEPKAIIMX  KHUCIOT, BOJOPOJHBIX coeauHeHui). [IpumeneHue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

Mertamnel. Ilonoxenue mertamnoB B Ilepuognueckoil cucTeMe XUMHYECKHX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. OOmme ¢puznueckue cBoicTBa MeTayioB. CrijlaBbl METAJIJIOB.

DNEKTPOXUMHUYECKUN Psijl HAlIPsLDKEHUH METallJIoB

2.4

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAIIOB (HATPWUM, Kalui, KaJIbIIHH,
MarHuii, aTIOMUHHHA, ITUHK, XpPOM, JKeJe30, MeAb) U HX coeauHeHwil. Oomue

CHOCOObI MOJTy4YeHHs] MeTaLIOB. [IprMeHeHne MeTauioB B OBITY U TEXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JINIYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

Ponp xumMum B oOecrieueHHH 3KOJI01"I/I‘-ICCKOI71, BHCPFCTHHCCKOﬁ )51 HHLHGBOﬁ
6630HaCHOCTI/I, Pa3sBUTHU MECAWULIUHBI. Iloustue o HAayYYHBIX MC€TOAAaxX IMO3HAaHUA

BEIIIECTB U XUMUYECKHUX PEAKITUNA

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO MOJYYEHUS

BOXHEHIIMX BelecTB. YenoBek B MHUpPE BEHIECTB MU MATEPHAIOB: Ba)KHEUIIHME
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CTpOMUTENbHbIE MaTepualbl, KOHCTPYKIMOHHbIE MaTepuajbl, KpacKH, CTEKJIO,
KepaMHKa, MaTepualibl I SJICKTPOHUKU, HAHOMATEPHUAJIbl, OPTaHHYECKUE U

MUHEpaJIbHbIE yI00pEeHUs

3.3

XuMHUs W 300pOBbE UEIOBEKA: IMpaBUja MCIOJNb30BAHUS JIEKAPCTBEHHBIX
MpermapaToB, MpaBuiIa 0€30MaCHOTO UCIIOJL30BAHUS MIPEIapaTOB OBITOBOM XUMUHU

B IIOBCEHEBHOU KU3HU
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YUEBHO-METO/JINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

* Xumus. 10 knacc. I'abpuensia O.C., OctpoymoB W.I'., CnaakoB C.A. AxkunonepHoe o611ectBo «31arenbeTBo
«IIpocsenieHue»

» Xumus. 11 knacc. 'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. AkiimonepHoe o0iectBo «M31aTenbeTBo
«ITpocsenieHue»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJISA

VYpoku xumun B 10 xinacce. bazoBeiit ypoBenb. Metonuueckoe nocodue. O. C. I'abpuensn,U. I'. Octpoymos, C.A.
CnankoB. M. IIpocsemienue

VYpoxu xumun B 11 kacce. bazoBslit ypoBenb. Meroauueckoe nocodue. O. C. I'abpuensu, . I'. Octpoymos, C.A.

Cnanxos. M. IIpocsemienue

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU HHTEPHET
https://edsoo.ru/

https://educont.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/
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