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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro oO0mero 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
OCHOBHBIX ToNoXkeHui «Crtparerun pa3BUTHS Bocnutanus B Poccuiickoi
®enepanuu Ha niepuon 1o 2026 roma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB 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 ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpOBHE CPEIHETO 00IIero oOpa3oBaHUsS CPEICTBAMU YUE€OHOTO
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 MW MPUHLNIOB, 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 PAIMOHATIBHOIO HAYYHOTO 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
CTPOCHHEM BEILECTB, UX 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 HAIlpaBJIEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W NPUHUUIAMU CPEIHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHUA B IKU3Hb COLMYMA, MPOAOJIKEHUS
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 HAyKU: CUCTEMA
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 XHUMUHU.

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  pa3BUTHEM  3HAaHUM HA  ONpEeNEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O CTpoeHuu BemiecTB. CBedeHHss 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKON CBS3M, KIACCU(DPUKAITMOHHBIX 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 MaTepuan ¢ (PaKTOJIOTMYECKHE CBEJEHUS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMI 3TOro 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 nonosiHsgercs 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 BOCHUTAHHUIO YBAXEHHS K IIPOLIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ U1 IIONOJIHEHHs 3HaHUM, pELlIEHUS HWHTEIUICKTYalbHBIX |
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: MaTepUalbHOE €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 XUMHUU B PEUICHUU 3KOJOTUYECKHX Mpoldiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4Jarommxcss MPUHATbIE MNPOrpPaMMOM IO XUMHUHU TOAXOIbl K OINPEAEICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHU I OTbITA 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 XapaKTepUCTUKHU 1ieJied HW3Y4YeHHUs NpelMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEUIEH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOpUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHUYECKHX peakUuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUUYECKON U MOBCEAHEBHOM KU3HU;

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

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU 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, OPUEHTUPOBAHHON 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 ¢ 3TUM MpU U3Y4YEHUM IMpeaMeTra «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY 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: PElIeHMs MpobJieM, MOUCKa, aHaldu3a U 00pabOTKKM MH(POPMALINH,
HEOOXOIUMBIX U1 TNPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAET
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPraHU3M YE€JIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEeMEHHbIe MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKA U aHajau3a y4eOHOU H
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TPOBEJICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIOTIONB30BaHNS, 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 1uIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YEHUM HOBBIX BEHIECTB M MaTepHaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue 0 Ki1acCU(PpUKALMK OpraHnyeckux BeniecTB. HomeHkmnarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3laMy OPraHUYeCKHX BEIIECTB W MarepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeTaH W dTaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUIIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomydeHue CHUHTETHUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklMK THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTaliH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHUs U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmaes, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peaxyuu

CAJIOCEHUPOBAHUA U Humpoeaﬂuﬂ), noxyyenue u npumMeHeHue. Tokcu4HOCTH
7



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA
Y U3yYEHHE €TO CBOWCTB.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOIYKTAa PEaKIMH MO W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

Kucsiopoacoaep:xaiye oprannyeckne coeinHeHust

[IpenenbHble OMHOATOMHBIE CIHHUPTHL. MeETaHOA M 3TAHON: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH METaJlJIaMH,
raJloTeHOBOJIOPO/IaMH, TOPEHHE), MpHUMEHEeHHe. BomopomaHbie CBsSI3W MEXIy
MOJIEKYJIaMH CITUPTOB. JlelicTBHE MeTaHOJa U dTaHOJAa Ha OpraHU3M YeJIOBEKa.

MHoroaromMHble  CIUPTBHL.  DTUJIEHIJUKONb M  TJIMLUEPUH: CTPOCHHE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opranusm uenoBeka. [[pumeHenne rimiepuHa u STHICHTIINKOJS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpneruapl U KemoHvl. DopManblIeruj, aueTaIbJIETH]: CTPOEHHE,
buznyecKkue U XUMUYECKHE CBOMCTBa (peakIMHu OKHCICHUS W BOCCTAHOBIICHUS,

KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoOBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KHUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugoM Mmemu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aWMOJICHCTBHE TIIMICPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKalme OpraHndeckue COeAMHECHMS.

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

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, IHATypalusl, KAYeCTBEHHbIC peakluy Ha OeJIKu.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC PEaKIIUU OCIIKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHIEHCAIIUS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusannst MEeXIpEeIMETHBIX CBA3EU MPHU U3YUYEHUU OPTaHMYECKON XWMHH B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTeCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KOBaJIeHTHasi HEMOJsipHas W MOJSpHAas, UOHHAsA, MeTajuinyeckas). MexaHUu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKkUuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. OHbI: KATUOHBI 1 AHUOHBI.
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BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

Knaccudukanus HEOpPraHUYEeCKUX COEMHEHUM. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAaHEHUS W MIPEBPALICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

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

DnekTpoiuTuueckas nuccounanusa. CuiabHbIe U cialdblie aneKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabauin «lleproguyeckas cuctemMa XUMHYECKUX 3jeMeHToB JI. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIBI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIOIb30BAHUEM IOHSATHUSI «MAacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.
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Merannel. Ilonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue (usndeckue cBoiicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

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

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

OKCINEpUMEHTANbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IIeJI0YeH, KaYECTBEHHBIE PEeaKI[MU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IIPUMECH.

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 BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXXHEWUIIHNE CTPOUTEIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHANIbl, KpAacKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJs1 3JEKTPOHUKH, HAaHOMAaTEepHUasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3ed TpW  M3yYeHUH OOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBIIIETCS YepE3 UCIOJIb30BAHUE KAK
OOlIMX ECTECTBEHHO-HAYYHBIX TOHSATHH, TaKk MW TMOHATUH, SIBISIOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHS: HAYYHBIH (DaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.
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du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
HU3MEpPEHUSI, CKOPOCTb.

buonorusi: kneTka, opraHu3M, S3KOocHUCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIC, TOTLIMBO,
pPECYpPCHI.

TexHonmorus:: XMMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEpPUAJIOB, CEIHLCKOXO3SMCTBEHHOE IIPOM3BOJICTBO, MHUIIEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

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

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOY4YalolUXCs PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMUsS» JIOCTUTalOTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM U TpaBWIaMH  TOBEJEHHUSA, CHOCOOCTBYIOUIMMHU  MpoleccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4JaronMxcs 1Mo peaju3aliy MPUHATHIX B 00IIECTBE IEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

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

14



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

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHATN3E PA3IUYHbIX BUAOB YUCOHOU A TEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JOCTHIKEHHUS HAYKH €CTh pPE3yJIbTar
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 OTEUECTBEHHOU
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-HPAaBCTBEHHBIE
HOPMBI U IIEHHOCTH;

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

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

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

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUSIX, YTPOXKAIOIINUX 3IOPOBBIO U KU3HU JIIO/ICH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEATEeTLHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrHX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, 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 mpodeccun M peaiu3alid 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 )KU3HHU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIIBHOTO MPUPOIONIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, S9KOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBIeHusT 00 OKpPYXKArOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
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MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpPa U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIC 3aKTIOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOTIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA M yYHUBEPCAIbHBIC YYCOHbBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

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

OBJaanenue YHHBEPCATbHBIMHA yueOHbIMH NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;
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WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WUX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBaHUS M KPUTEPUU JJIs KJiIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas (opMmysia, ypaBHEHHE XHUMHUYECKOM
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAy4YHOTO IO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITCNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISTHL CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a]ay, MNPUMEHEHUIO PpPa3IuYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ unpopmaumei:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTEpHETa), aHaTu3upoBaTh WH(DOPMAIHUIO PA3IMYHBIX BHJIOB U (POpM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATH eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCT;
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(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 TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4yHBIM SA3BIK B KAyecTBE CpeACTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Osgi1aieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell pe3ylbTaTOB MO3HABATEIBHOU J1E€ATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIECIOBAHMIA MYTEM COTJIACOBAHMS TO3MUIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh Mpe/jiaraéMblii aJrOpuT™M JACUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH JNEATEIHHOCTH HAa OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXx<aror:
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cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIU XUMHH B TIO3HAHUM SIBICHUUN
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CUCTEMOM  XMMUYECKHX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMHUYECKMM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpaliéHHas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBbI CKeneT, (yHKIHOHANbHAs TIpynna,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTUYECKHUI P, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXKAIIME COEAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKHE CBEIECHHUS O CBOWMCTBAaX, COCTaBe, IMOIYYEHUH U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOILIME MOHATHS MHPH
OMMCAHUU COCTaBa, CTPOCHHUS U PEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUM XHUMHUYECKHX PEAKIUH,
M3TrOTaBIIMBaTh MOJIETM MOJIEKYJl OPTraHMYECKHX BEHIECTB MJI1 WILTIOCTPAIlUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM Ha3BaHUS IIO
cuctematudeckoir HomeHkiatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYEeCKUX BEUIECTB (ATWJIEH, MPONMWIICH, AalleTHJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIeru, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCI0TA, CTEAPUHOBAs KUCIIOTA, TIIF0KO03a,
bpykTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIE);
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
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
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOJOPOHOIO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOrO BEIIECTBA WM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJIA MOJIb30BAHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIJAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPTaHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJIyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIIECTB, JCHATYypalusi OCIKOB NMPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPAaTOPHBIM O0OpPYJIOBAaHMEM, WPEACTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBa MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPY>KAIOLIEH MPUPOIHON Cpeibl, 0CO3HABATh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST O0Y4aroONINXCs ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JIOPOBBS: YMECHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

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 MBIIUICHUS W KYJIbTYpbl  JUYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKHUX  pPEaKIU, PacCTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMYECKUX SIBIICHHM, (PAKTOJOTMYECKHE CBEICHUS O CBOMCTBaX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,
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c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHUM HCIONb30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHAsl U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJ€HTHAsl, MOHHAs, METAJUINYECKAasl, BOJOPOHAsA) B COCIUHEHUAX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBY K ONPEAEIEHHOMY KiacCy/TpyIie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
N. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OO CHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKUe YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrolluX BEUIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHUCIECHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, IOJHBIE U COKPALIEHHbIE YPABHEHUS PEAKLIM HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;
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c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX pPAacTBOpPax HEOPraHUYECKHX
BEIIECTB;

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

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3IudHbIX (PAaKTOPOB; XapaKTep CMEIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX 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 COOIIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHWI IUIAHUPOBaTh M BBINOJHATh XUMUYECKUI
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyib(dar-, 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,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOrO0 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, HTEpHET U ApyTHX);
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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 JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, ITOHUMAs
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;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
bubnunoreka LIOK
https://lesson.edu.ru/
[Ipenmer oprannueckoit xumuu. Teopus Ennnas xonnexkuus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3 0 0 U(PPOBBIX
M. bytneposa 00pazoBaTeNbHBIX
pecypcos http://school-
collection.edu.ru/
Hroro no paszneny 3
Paznea 2. Yriesogopoasbl
bu6nmorexa LIOK
https://lesson.edu.ru/
Ennnas xomneknus
2.1 IIpenenbHbIE YII€eBOAOPOIBI — AJIKAHBI 2 0 0 U(PPOBBIX
00pa3oBaTeNbHBIX
pecypcos http://school-
collection.edu.ru/
bubnunorexa LIOK
99 HenpenenbHbie yrieBogopo/Ibl: aIKeHbI, 6 0 1 https://lesson.edu.ru/

AJIKaAUCHbI, aJIKUHBI

Enunnas komnexuusa
U (POBBIX
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http://school-collection.edu.ru/
https://lesson.edu.ru/

2.3

ApOMaTI/I‘leCKI/Ie YriieBOAOpPOAbI

00pa3oBaTeNbHBIX

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

bu6nmorexa [IOK
https://lesson.edu.ru/
Enunas xomnexuusa

(G poBBIX
00pa3oBaTeNbHBIX

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

2.4

[TpuponHbIE HCTOYHUKY YTIIEBOIOPOIOB U
ux nepepadoTka

bubmuoreka [IOK
https://lesson.edu.ru/
Enunas xomnekuus
U(PPOBBIX
00pa3oBaTeNnbHBIX

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

Hroro no pazneny

Paspnen 3. Kuciiopoacoaep:xaniue oprannieckKue coejn

HHCHUSA

13

3.1

Cnuprel. ®enon

but6mmorexa [IOK
https://lesson.edu.ru/
Enunas komiexkuus
1 POBBIX
00pazoBaTeNbHBIX

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

3.2

Anpaerunpl. KapOOHOBBIE KUCITOTHI.
CrnoxxHbie A(UPBI

but6mmoreka [IOK
https://lesson.edu.ru/
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https://lesson.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://lesson.edu.ru/

Enunas komnexuusa
(G poBBIX
00pazoBaTebHBIX

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

bub6nmoreka [IOK
https://lesson.edu.ru/
Enunasa xonineknusa

3.3 VriaeBoasl 3 (G poBBIX
00pa30oBaTeNbHBIX
pecypcos http://school-
collection.edu.ru/

Hroro mo pazueny 13

Pa3neun 4. Azorcoaepskamue OpraHu4ecKue coeJuHEeHH
bu6mmoreka IIOK
https://lesson.edu.ru/
Enunas xomnekuus

4.1 AMUHBI. AMUHOKHUCIIOTBI. benku 3 U(PPOBBIX
00pazoBaTeNbHBIX
pecypcos http://school-
collection.edu.ru/

Hroro 1o pasneny 3

Paspnen S. BeicokoMoOJIeKy /I pHBIE COCAUHEHHUSA
but6mmorekxa [IOK
https://lesson.edu.ru/

5.1 ITnactmaccel. Kayuyku. Boiokna 2 Envnas komiekuus

U pOBHIX
00pa3zoBaTeNbHBIX
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pecypcos http://school-
collection.edu.ru/

Wroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC

Ne i/

Pa3zpea 1.

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Teopeanecmle OCHOBbI XUMHUH

KoanuecTBo 4acoB

Bcero

KonTpoabubie
padoTshI

IIpakTnyeckue
padoTsbI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

11

1.2

1.3

Crpoenue atomoB. [lepuoanueckuii 3akoH
u HCpI/IOI[I/I‘IGCKaSI CUCTEMA XUMHNYCCKUX
anemeHToB 1. 1. Menaeneena

Crpoenue BemiectBa. MHOroo6pasue
BEILIECTB

XHUMHUYECKHE pCaknuuu

bu6mmoreka [IOK
https://lesson.edu.ru/
Enunas xonekmus
U (POBBIX
00pa3oBaTeIbHBIX

pecypcos http://school-
collection.edu.ru/
bu6nmoreka [JOK
https://lesson.edu.ru/
Ennnas xojuieknusa
U poBbHIX
00pa30BaTEeIbHBIX

pecypcos http://school-
collection.edu.ru/
bubmuorexa [JOK
https://lesson.edu.ru/
Enunas xoyutekuus
UG POBBIX
00pa3oBaTeIbHBIX

pecypcos http://school-
collection.edu.ru/
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Hroro no pazneny

Paznen 2. Heopranuueckasi Xummusi

13

bubmuoreka [JOK
https://lesson.edu.ru/
Ennnasg xojuieknusa
U POBBIX
00pa3oBaTEeIbHBIX

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

2.1

2.2

2.3

Meramibl

Hewmeramsl

CBi13p HCOPraHN4CCKUX U OPraHndCCKUX
BCIICCTB

bu6mmoreka [IOK
https://lesson.edu.ru/
Enunas xomnexuus
U (POBBIX
00pa3oBaTeIbHBIX
pecypcos http://school-
collection.edu.ru/
bu6mmoreka [IOK
https://lesson.edu.ru/
Ennnas xojuieknusa
U poBbHIX
o0pa3oBaTeNbHbBIX

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

bubmuorexa [JOK
https://lesson.edu.ru/
Ennnas xojuieknusa
UG POBBIX
00pa3oBaTeIbHBIX

pecypcos http://school-
collection.edu.ru/
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Hroro no pazneny 17

Pa3zgen 3. XumMus u ;Ku3HbL
bubmuorexa [JOK
https://lesson.edu.ru/
Ennnasg xojuieknusa

3.1 XuMus U KHU3Hb 4 U(POBBIX

00pa3oBaTeIbHBIX
pecypcos http://school-
collection.edu.ru/

Htoro no pazneny 4
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32


https://lesson.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

33



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpasoBaTesbHbIE pecypchl
padoThI padoTshI
[Ipenmer oprannyeckoi
1 peaM T,, pratecion 1 0 0 02.09.2026 https://lesson.edu.ru/lesson/a9f3d191-
RHMIH, ©€ BOSHHIITHOBCHHE, hae Sele-de24-ac02-efh16fadgf6a
Pa3BUTHUEC U 3BHAUYCHUC
Teopus crpoenus
5 OpraHu4eCKHUX C(').GIII/IHGHI/Iﬁ A. 1 0 0 09.09.2026 https://lesson.edu.ru/lesson/a9f3d191-
M. bytnepoBa, €€ OCHOBHBIE Sele-4e24-ac02-efb16fa49f6a
IIOJIOKCHU A
IIpencrasnenue o
KJIacCU(PUKALINH
opraHuyec €IIECTB.
3 Hpr HHHCCRIX BEMeCTs 1 0 0 16.09.2026 https://lesson.edu.ru/lesson/a9f3d191-
OMEHICTaTypa R Sele-4e24-ac02-efb16fa49f6a
(cucremaTtuyeckas) u
TPUBHAJIBHBIC HA3BAHUA
OpraHUYEeCKUX BEUIECTB
but6mmorexa [IOK
AJIKAHBL: COCTAB H CTDOCHIE https://lesson.edu.ru/ Etnnas
4 ’ . P ’ 1 0 0 23.09.2026  komnekums HUPPOBLIX
TOMOJIOTUYECKHUU psiJT
00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/
M . https://videoteka.apkpro.ru/chem
€TaH U 3TaH — INPOCTCHUIINC
5 P 1 0 0 30.09.2026  Bubmnorexa LOK
TpCAICTABUTCII ATIKAHOB https://lesson.edu.ru/ Enunas
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AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBa

07.10.2026

KOJUTEKIUS ITU(HPOBBIX
00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/

OTUJIEH U NPOIUIEH —
IIPOCTEUIINE NTPEACTAaBUTEIN
QJIKCHOB

14.10.2026

https://videoteka.apkpro.ru/chem

10

11

12

[IpaxTuueckas padora Ne 1.
«IlonydeHue sTuneHa u
M3y4YEHUE €ro CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTmioyraaueH-1,3.
[Tonyyenne CHHTETUYECKOTO
Kay4dyKa U pe3UHBI

ANIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PS/I.
AneTniieH — npocTenImnn
MPEACTaBUTENH AIKUHOB

Beruucnienus no ypaBHeHUIO
XUMUYECKON peaKIiuu
ApeHbl: 6€H30J1 ¥ TOIYOII.
TokcuyHOCTH apeHOB

21.10.2026

11.11.2026

18.11.2026

25.11.2026

02.12.2026

https://videoteka.apkpro.ru/chem

https://videoteka.apkpro.ru/chem

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAIJICKAIINX K
pa3IMYHBIM KJlaccam

09.12.2026
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14

15

16

[IpupoiHbIE UICTOYHUKHU
YTIIE€BONOPOAOB: IPUPOIHBIN
ra3 4 HOIyTHbIE HEPTSHbIE
rassl, HeTh ¥ IPOJYKTHI €€
nepepadoTKu

[IpupoHbIE UCTOYHUKHU
YIJI€BOIOPOAOB: IPUPOAHBII
ra3 4 HOIyTHbIE HEPTAHbIC
rassl, HeTh ¥ MPOJYKTHI €&
nepepaboTKu

KonTponbnas padota no
paszzaeny «YTiaeBoI0pOIbD»

16.12.2026

30.12.2026

23.12.2026

17

18

19

[IpenenbHbIE OQHOATOMHBIE
CIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBsizb
MHOroaroMHble CIUPTHI:
STUJICHTJIMKOJb U TIULEPUH
DeHOJI: CTPOCHUE MOJIEKYIIbI,
¢buznuecKkrue 1 XUMUYECKHe
CBOMCTBA, IPUMEHEHNUE

13.01.2027

20.01.2027

27.01.2027

https://videoteka.apkpro.ru/

https://videoteka.apkpro.ru/chem

https://videoteka.apkpro.ru/chem

20

Anpaerunpl: GopMaibaeTuI 1
areTanbaerug. AeToH

03.02.2027

21

22

OAHOOCHOBHEIE MPEACTHHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCYCHAs
[TpakTuueckast paborta No 2.
«CBolicTBa pacTBOpa
YKCYCHOU KHCIIOTBI»

10.02.2027

17.02.2027

https://videoteka.apkpro.ru/chem
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23

CreapuHoBas U 0JICMHOBAsI
KHCJIOTBI, KaK TMPEICTaBUTEIIH
BBICIINX KapOOHOBBIX KHCJIOT

24.02.2027

24

Mpb1a KaK COJIM BBICIINX
KapOOHOBBIX KUCJIOT, UX
MOIOIIlee JelCTBHE

03.03.2027

https://videoteka.apkpro.ru/chem

25

26

27

28

Crnoxxubie 3¢upbl Kak
MIPOU3BOIHBIE KapOOHOBBIX
KUCJOT. ['MaposIn3 CI0KHBIX
3¢upoB

Kupsl: runponus,
MpUMEHEHHE, OMOIoTHYecKast
POJIb KUPOB

YTrieBoasl: COCTaB,
knaccudukanus. Baxuneitmue
MIPEACTABUTENHN: TIIIOKO034,
¢bpyxTO3a, caxaposa

KanMaJ'I " [OCJIIK0JI0O3a KaK
MPUPOAHBIC TTOJIUMEPBI

10.03.2027

17.03.2027

31.03.2027

07.04.2027

https://videoteka.apkpro.ru/chem

29

KonTponbhas pabota no
paszneny
«Kucnopoaconepxaiue
OpPraHUYECKUe COeTMHEHUS/
Bcepoccuiickas mpoBepodHas
pabora

14.04.2027

30

OO6mrast XxapakTepucTruKa
a30TCOoJIepIKAIIUX
OpPraHUYECKUX COSAMHECHUN /

21.04.2027
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Bcepoccuiickas npoBepodHas
paborta

31

32

AMUHBI: METHJIAMHUH U aHUJIUH

AMMHOKHCIOTHI KaK
aM(poTepHBIC OPraHUYECKHE
COCIUHEHHS, HX
OMOJIOrMYECKOE 3HAUYECHHE.
Ilentunel. beakn xak
MPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHHUS

28.04.2027

05.05.2027

https://videoteka.apkpro.ru/chem

33

34

OCHOBHBIE IOHATHUSA XUMUU
BBICOKOMOJIEKYIISIPHBIX
COE€IUHEHUN

OcHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. [InmacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34

12.05.2027

19.05.2027
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11 KJIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe

padoTshI

IIpakTH4eckue

padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesbHbIe pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOH(pUTYypanus
aTOMOB

[Tepunonnueckuii 3aKoH U
[Tepnonnueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneena, nx CBS3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB

04.09.2026

11.09.2026

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX IJICMEHTOB U
MX COCIMHEHHUH I10 Tpymram 1
nepuoiaM. 3Ha4CHHE
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX deMeHTOB J[. 1.
MenieneeBa B pa3BUTHU HAyKU

18.09.2026

CtpoeHue BelecTBa. XUMHUYECKast
CBA3b, eé BUbBI; MEXaHU3MbI
00pa3zoBaHus KOBAJICHTHOM CBSI3H.
Bonoponnas ca3b

25.09.2026

BanenTHOCTE.
DJIEKTPOOTPULIATETBLHOCTb.
Crenenn okucienus. BemecTBa

02.10.2026
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MOJICKYJIAPHOI'O U
HEMOJICKYJIAPHOTO CTPOCHUSA

ITonsarue o AUCIICPCHBIX CUCTCMAX.
Uctunnnie n KOJIJIOUAHBIC
pactBopsl. MaccoBas 101
BEILIECTBA B pacTBOpE

09.10.2026

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUN.
I"'eneTnueckas CBA3b
HEOPraHWYECKUX BEILECTB,
pa3IMYHBIX KJIacCOB

16.10.2026

Knaccudukanusa XuMHuecKux
peaKkIuil B HEOPraHUYECKON 1
OpTraHUYECKON XUMHUH. 3aKOH
COXpaHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUs U IPEBPAICHUS
SHEPruU NPU XUMHUECKHUX
peaxkuusax

23.10.2026

10

11

CxopocTtb peakuuu. OOpaTumbie
peakuu. XuMHUYECKOE paBHOBECHE

[IpakTuueckas padora Ne 1.
«BrustHIE pa3nnyHBIX (PaKTOPOB HA
CKOPOCTh XUMHUYECKOH PEaKITim»

DNEKTPOTUTHYECKAsT TUCCOLIUAITHS.
ITonsaTHE 0 BOXOPOIHOM
nokazarene (pH) pactBopa.
Peakiiny norHoro oomMeHa.
I'maponus opraHuYecKux 1

06.11.2026

13.11.2026

20.11.2026

https://videoteka.apkpro.ru/chem

https://videoteka.apkpro.ru/chem
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HCOPTraHNYCCKUX BCIICCTB

12

13

14

15

OKHUCINTEIIBHO-
BOCCTAHOBUTEJIHHBIC PEAKIIHH.
[TonsiTHe 00 3MEKTpOIH3e
pacIuIaBoB U pacTBOPOB COJICH

KonTponbhas pabota no paszueny
«TeopeTrndyeckue OCHOBBI XUMHI)

Meramisl, X MOJOKEHUE B
[Tepuoauueckoii cucteme
XUMHYECKHX 31eMeHTOoB /JI. H.
Menneneesa 1 0COOEHHOCTH
cTpoeHust atoMoB. O01Ire
¢u3nveckre CBONCTBA METAJIIOB

C1aBel METAILIIOB.

DNEKTPOXUMUYECKUN P
HaANPSDKEHUH METalIoB

27.11.2026

04.12.2026

11.12.2026

18.12.2026

https://videoteka.apkpro.ru/chem

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJIJIOB (HATPUiA, KaJuii,
KaJIbIIMIA, MarHui, aTFOMUHAN) U UX
COE€IUHEHHI

25.12.2026

https://videoteka.apkpro.ru/chem

17

XUMHYECKUE CBOMCTBA XpoMma,
MeOU U UX COEIUHECHUIN

15.01.2027

https://videoteka.apkpro.ru/chem

18

19

XUMHUYEeCKHEe CBOMCTBA IIMHKA,
JKeJie3a M UX COeTMHEHUH

[IpakTuueckas padora Ne 2.
"Pemienne sKCriepuMEHTAIbHBIX
3az1a4 rno reme «Meramib»"

22.01.2027

29.01.2027

https://videoteka.apkpro.ru/chem

20

HCMCTEUIJ'IBI, HX IIOJIOXKCHUEC B

05.02.2027
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[Iepuoanueckoii cucreme
XHUMHYECKHX dj1eMeHToB JI. 1.
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHSI aTOMOB

21

Dur3nyecKue CBOMCTBA HEMETAIIOB.
Amnotponusi HeMeTaioB (Ha
pUMepe KUCIOPoa, Cephl,
docdopa u yriaepona)

12.02.2027

22

23

24

XUMHYEeCKHE CBOMCTBA TAJIOTCHOB,
Cepbl U UX COCIMHEHUI
XUMHUYECKUE CBOMCTBA a30Ta,
docdopa 1 UX COCTUHECHUIA

XHUMHUYECKHE CBOMCTBA yriepoaa,
KpEMHU U UX COE€TUHEHUI

19.02.2027

26.02.2027

05.03.2027

https://videoteka.apkpro.ru/chem

https://videoteka.apkpro.ru/chem

https://videoteka.apkpro.ru/chem

25

26

27

28

[IpumeHeHne BaXKHEUIINX
HEMETAaIJI0B B UX COCTUHESHUH

O0o001IcHNE U CHCTEMATH3aIINS
3HaHUM 110 Teme «HeMeTranab.
Brruucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEaKIUi 1
TEPMOXUMHYECKUE PACUETHI

[IpakTuueckas padora Ne 3.
«Pemienne sxcriepuMeHTaTbHBIX
3agad4 mo teMe "Hemeramis"»

KonTponpHas pabora o Temam
«Mertamiae» n «HemeTamisy

12.03.2027

19.03.2027

02.04.2027

09.04.2027

29

Heoprannueckue u opraHndecKue
KHCIOTH. Heoprannveckue u

16.04.2027

https://videoteka.apkpro.ru/chem
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OpTraHU4YCCKUC OCHOBAHUA

30

AMdoTepHbIe HEOPraHUYECKUE U
OPraHUYECKHUE COCTUHEHUS.
I'eneTnueckas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BCIIIECTB

23.04.2027

https://videoteka.apkpro.ru/chem

31

32

33

Poaw xumuu B o0ecrieyeHuu
9KOJIOTHYECKOM, SHEPTETHUCCKON 1
MUIICBON O€30MMACHOCTH, Pa3BUTUHI
MEIUIIUHEI

[TpencraBnenus 06 oOmMUxX
HAyYHBIX TMPUHIUTIAX
MIPOMBIIIJICHHOTO TTOJTY4eHUS
Ba)XKHEUIIINX BEIIECTB

Yenosek B MHPE BCUICCTB U
MaTcpHuaJioB

30.04.2027

07.05.2027

14.05.2027

34

XHUMHS U 300pOBbE YEIIOBEKA

21.05.2027

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

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

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 M IKOJOTHYECKH OOOCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOISPHBIA OO0BEM, YIIEPOAHBIA CKETeT,
(byHKIMOHANBHAS ~ TPYINa,  pajguKall, U30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHusi opranmueckux BemectB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEIIEHHWsS O CBOWCTBAaX, COCTaBe, TOJYYCHUH U O€30MacHOM
WCTIONB30BAaHUHM  BAKHEHINIMX HEOPTAaHMYECKUX ¢ OPraHUYECKUX

BCIICCTB B 6LITy u npaKanecxoﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopMupoBaHHOCTh YMEHHI BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUN,  yCTaHABJIMBAaTL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME IOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(OpPMUPOBAHHOCTh YMEHHI HCIIONIH30BATh XUMUYECKYH) CHUMBOIIUKY
JUISE  COCTaBIICHHSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHUYCCKUX peaKHHﬁ, HU3TrO0TaBJIMBATb MOJCIIN MOJICKYJI OPTraHUYCCKUX
BCIICCTB JIsI WJUIIOCTPALMU HUX XUMHUYCCKOI'O W IMPOCTPAHCTBCHHOI'O

CTPOCHUS
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1.5

ChopMupoBaHHOCTH ~ YMEHHUH  yCTaHABIUBATh  IMPHHAJJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 UX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHusi opranudeckux semiectB A.M. bytnepoBa mist oObscHEeHUs
3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BBICOKOMOHCKYHHPHI)I@ COCAMHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PYKTO3a, Kpaxmal, LeJIso3a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHHE,
¢u3nyUecKkne W XWMHUYECKHUE CBOWCTBA THUIHMYHBIX MPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, wmermnOyramuen-1,3, OGeHzodn,
METaHOJI, TAHOJ, ITUJICHIJINKOIb, TJIMIEPHH, (EHON, areTaibIeTu,
MypaBbHHAS W YKCYCHas KHCIOTBHI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WILTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXIY  TUIHMYHBIMU  NOPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHNYeCKUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKu

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU
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3.2

BEIIECTB W XHMMHYECKUX SBICHUN (HaONOJeHUEe, W3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIMOJIb30BAThH CHUCTEMHbIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON TMOCynoil u 1abopaTopHBIM O0OpYJOBaHHEM, a TaKXkKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHATh XHMHUECKUAN
AKCIIEPUMEHT (IIPEeBpAIICHUS] OPTAaHUYECKUX BEIIECTB IIPH HAIPEBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUU
OpraHWYECKUX BEIIECTB, JeHaTypamus OEIKOB TP HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
0o0opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CpopMHUpPOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEIIECTBA WIIU
MPOJYKTa PeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yMEHUM KPUTUYECKH aHaJIM3UPOBATH
XUMHUYECKYI0 WH(MOpMAIMIO, TOJYy4aeMyl W3 Pa3HBIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHUHN COOJO/IaTh TMpaBUiia IKOJIOTHYECKU
1enecoo0pa3Horo MOBeNEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOTHOU
Cpeabl, OCO3HaBaTh OMACHOCTh BO3JICMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNéHHBIX OPraHWYeCKUX BELIeCTB, MOHMMAas CMBICI IOKa3aTels
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepsieMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 0opa3oBaHus
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pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoll XMMHMYECKMX 3HaHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHCJICHHs, XMMHYECKas CBA3b, MOJIb, MOJIIpHAs Macca, MOJIIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M J3HJIOTEPMUYECKHE,
peaky HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
EKTPOIUTUYECKAs ~ JUCCOLMALNSA, OKHUCIUTENb, BOCCTAaHOBMTEIb,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUS] MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJIY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKaA

1.2

CdopmMupoBaHHOCTh yYMEHUW BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMETOB

1.3

14

1.5

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUM (Ha6JlIO,I[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOIIeJ'II/IpOBaHI/IC)

C(I)OpMHpOBaHHOCTL yMCHI/Iﬁ OIpeaACIATEL BAJICHTHOCTL M CTCIICHB
OKHCJICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX Pa3JIMUYHOIO
CoCTana, BU XHUMHYICCKOMN CBsA3HU (KOBaJ'IeHTHaﬂ, HWOHHAas,
METALIMYCCKasd, BO,Z[OpOI[HEl}I) B COCIHMHCHUAX, THUII KpHCTaHHI/I‘{eCKOﬁ
peHléTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaH, MOJICKYJIApHAsA, MOHHAad,

MeTaJUTHIecKas)

CchopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep Cpelbl B BOIHBIX

pacTBOpax HEOPTaHUIECKUX COCITMHCHUN

1.6

ChopmupoBaHHOCTh ~ yMEHHUS  KJIacCH(UUUPOBATH  XUMHUYECKUE

peaKuuu Mo pa3iIuyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx
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BEIIECTB, TeIIOBOMY J(h(EeKTy peakiuu, HW3MEHEHUIO0 CTereHel
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yYaCTHIO

KaTaJiu3aTopa)

1.7

1.8

1.9

1.10

ChopMupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pPa3JIMYHBIX THUIIOB, MOJHBIE W COKpAIEHHBbIE YpPaBHEHUS pEAKUUN
MOHHOI0 OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPHIX 3TU PEaKUUU UIYT
J10 KOHLIa

ChopMupoBaHHOCTH YMEHHUI NPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE
KAueCTBEHHBIH COCTaB  pa3IMYHbIX HEOPraHWYECKUX  BEIIECTB,
pacro3HaBaTh ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

CdopmupoBaHHOCTh YMEHHMI PacCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
AJEKTPOHHOIO OajlaHca 3TUX peakLuit

CpopMUpPOBAaHHOCT, yMEHHH OOBSACHATh 3aBUCHUMOCTb CKOPOCTH

XUMHUYECKON peaklMy OT pa3iuyHbIX (PaKTOPOB

1.11

CpopMUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JICUCTBUS

(mpunnun Jle Hlatense)

O6u1a51 H HCOPraHUYCCKasA XUMHA

2.1

CdopmupoBaHHOCTh yYMEHUW pacKpbiBaTh cMbICT [lepuonnyeckoro
3aKO0Ha JI.. Menneneesa u JIEMOHCTPUPOBATH €ro

CUCTEMATHU3HUPYIOIIYIO,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIIHT

2.2

CdopMHUpOBaHHOCTH YMEHUN XapaKTEPHU30BATh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepnoanueckoi
cucrteMbl xumudeckux osnemeHtoB JI.M. MenneneeBa, ucnosb3ys
NOHSATHA «S-, P-, O-2JE€KTpOHHBIE OpOMTAN», «IHEPreTUYECKUE
YpOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHUYECKHX DAJIEMEHTOB M MX COEAMHEHUM IO MEpHOJaM W Ipynnam

[Tepuoanueckoit cucremsl xumMuueckux 31ueMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPKAAaTh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpPraHUYECKUMU BEIIECTBAMHU c MTOMOLIBIO ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ

2.4

ChopMupoBaHHOCTH ~ YMEHMH  yCTAHABIMBATh  MPHUHAIICKHOCTD
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HEOpPraHMYECKUX BELIECTB IO MX COCTaBy K ONPENEIEHHOMY Kiaccy
(rpymnme) coenrHEHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAILIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDI, COJ'II/I)

2.5

ChopmMupoBaHHOCTh YMEHHI HCIOJIB30BAaTh XUMUYCCKYI) CHMBOJIUKY
JUIE  COCTaBlieHUS (OpMYyJ BEIIECTB U YPaBHEHHM XMUMHYECKHUX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuaabHbIe
Ha3BaHWs OTIEIBHBIX HEOPraHWMYECKUX BellecTB (yrapHelii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHAas W3BECTb,

MUTHEBAs COJIA, MUPUT U JIPYTHE)

2.6

CdopmupoBaHHOCTh YMEHMI XapaKTepH30BaTh (OMHCHIBATH) 0OIIUE
XMUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TEHETUYCCKOM  CBS3M  MEXKAY
HEOPTraHWYECKUMH  BEHICCTBAMH  C  IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

2.9

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKUI
9KCIIEPUMEHT (Pa3NIOKEHUE TIEPOKCHIA BOJOPOJAa B MPUCYTCTBUH
KaTajn3aTropa, ONpelesieHHe Cpelbl PACTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (aKTOpOB Ha
CKOPOCTh ~XMMHYECKON peaklud, peaKkIMd HMOHHOTO OOMEHa,
KayecTBEHHbIE PEeaKLUU Ha cysb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHUS, pElIeHHE SKCHEPUMEHTAJbHBIX 3a7ady MO0 TeMaM
«Metamnel» u «Hemeraniabl») B COOTBETCTBUHM C MPAaBHJIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
000py/JI0BaHUEM; MPEICTABIATh pe3yabTaTh XUMHYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peakmuii 1 GopMyIMPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

CpopMHUpPOBAaHHOCT, YMEHUW COOJIOJATh TMpaBHJIa TOJB30BAHUS
XUMUYECKOH TOCYJ0M W JIabOpaTOpHBIM O0OpYAOBaHUEM, a TaKKe
MpaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

ChopMupoBaHHOCT ~ YMEHMH  XapakTepu3oBaThb  XHUMHYECKUE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYYEHUSI CEPHOMN
KHCIIOTBI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH INpeACTaBIEHUI 00
Oo0ImMX HayyHbIX MPUHLUUIAX M  OKOJOTHYECKUX  Mpodiaemax

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISOIICH
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€CTECTBEHHOHAy4YHOW KapTHUHBI MHpA, pPOJIM XHMHM B TIO3HAHUU
SBJICHUWA TPHUPOABI, B (POPMUPOBAHWU MBIIUICHUS € KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs TPAKTHYECKUX 3alad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

3.2

CdopmupoBaHHOCTH yYMEHUHI KPUTHUYECKH aHAJIM3UPOBaTh
XUMHAYECKYI0 HH(OpMaIMio, MOIYy4aeMyl0 U3 Ppa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

3.3

3.4

ChopmupoBaHHOCTh yMEHHI COOMIOATh TPaBUIA DKOJIOTUYECKU
11erecoo0pa3Horo MOBENCHUS B OBITY M TPYAOBOH IEATCIEHOCTH B
LENSAX COXpPaHEHUs CBOETrO 3J0POBbs M OKpYXKAOUIEH MNpUpPOJAHON
cpeasl

Oco3HaBaTh  OMacHOCTb  BO3JCWUCTBUA HAa JKUBBIE OpPraHU3Mbl
ONpeACIEHHBIX BEIIECTB, MOHMMAs cMbIca nokaszarens 11K, noscHsaTh

Ha IpuMepax crnocoObl YMEHBIIEHUS U NMPEAOTBpAILEHUs UX BPEIHOIO

BO3,I[€I>'ICTBI/I$I Ha OpraHu3M 4CJI0BCKa

3.5

CdhopMupoBaHHOCTB yMEHUHI IIPOBOJUTH BBIYKCIICHUS c
HCIIOIIb30BAHUEM IIOHATHS «MAaccoBas JOJSA BEIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHMH Ta30B NPHU XHMUYECKUX PEAKIHUAX, MAacChl
BEIIECTBA WM 00bEMa Ta30B II0 U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WIM 00BEMY OJHOIO M3 Y4YAacTBYIOIIMX B pEaKIUH BEIECTB,
TETIOBOTrO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXpPAHEHHs MacChl

BCHICCTB, MMPEBPALICHUA U COXPAaHCHHA SOHCPTIUU

50




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YEeCKON XUMHUU

11

1.2

1.3

[Ipenmer opraHnyecKkOdM XHWMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOECHUSI OpPraHUYECKUX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrtpykrypHble (OpMyNIbl OpraHMYEeCKHX BemIecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cs3u. [Ipencrasienne o KiaccuGUKaIM OPraHUIeCKUX BEIICCTB
Homenknarypa opraHuyecKkux COEIMHEHUHN (CHCTeMaTHYecKas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKNX BCIICCTB

VYri1eBo10pObI

2.1

AJIKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpoCTenIne
MPE/ICTaBUTENN AJIKaHOB: (U3MYECKHME M XUMHUYECKHE CBOWMCTBA (peakiuu

3aMCIICHUA U FOpeHI/IH), HaxXOXXJACHUC B IPHUPOACL, ITOJTYYCHUC U IIPUMCHCHUC

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAan. OTUjIeH " MMPOINUIICH —
HpOCTCfIH.IHG MMPEACTAaBUTCIN AJIKCHOB!: (1)H3PI‘-ICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATaAllMU, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), IMMOJIYYCHHUEC U MPUMCHCHUC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: cTpoeHue, BaxHeiune
XUMHUUYECKHEe CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cHHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psifl. ALETUIIEH —
NPOCTEUIINIA TpeACTaBUTENb aJIKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUEe U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALINY,

TOpPEHMsI ), TOJyYEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M HUTPOBAHUS ), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpOeHHE, (U3MYEeCKHMe M XUMHYECKHE CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHNUA WM HUTPOBaHUs), MOJIYYEHHE M INpPUMEHEHHE. TOKCHUYHOCTH
apeHoB. ['eHeTHuecKas CBs3b MEXAY YIIIEBOJOPOJAMHM, NPUHAMISKAIIUMU K

Pa3IMuYHBIM Ki1accaM
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2.6

3.1

3.2

3.3

[TpupoHbIe HCTOYHUKH YTIeBOA0POA0B. [Ipupoanblii ra3 u nomyTHble He(YTAHBIC
ra3el. Hedth u € mpoucxoxaenue. CrocoObl mepepadoTKu HEPTH: MEePETOHKA,
KPEKUHI (TepMHUYECKUH, KaTtanuTtudeckuil), nuposns. ITpoaykTsl nepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITYy. KaMmeHHbI yroiap u

MPOAYKTHI €To mepepaboTKu
Kucnoponconepxamue opraHndeckue COeAnHEHUS

[IpenensHbIe OAHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOCHUE, (PU3NIECKHE
u XUMHNYCCKUC CBOMCTBaA (peaKI_[I/II/I C AKTUBHBIMH METaJlllaMHU,
raJJOr€HOBOJIOPOJIaMH, T'OpPEHHe), MpUMeHeHHe. BolopojHble CBS3U MEXIY
MOJIEKYJIaMH CHUPTOB. JlelicTBME METaHOJIa U 3TaHOJIa HAa OpPraHU3M 4eJOBEKa.
MHoroaTroMHBIE CIIMPTHIL. OTHIEHTJINKONIb U MNIMOCPUH: CTPOCHUC, (1)I/I3I/I‘I€CKI/IG n
XUMUYECKUE CBOWCTBA (B3aUMOJECHCTBUE CO  IICJIOYHBIMU  METAJJIaMH,
KayecTBEHHasl peakluss Ha MHOIOAaTOMHbIe cnupThl). [leificTBue Ha opraHusm
yenoBeKa. [IpuMeHenne rauneprta u 3TUICHITITMKOIISA

@deHONI:  CTpOEHME MOJIEKYJNbl, (U3MYECKMEe U XUMHUYECKHE CBOICTBa.
Tokcuunocts enona. [fpumenenue penona

Anbnernasl 1 keToHbl. @opManbierus, aleTaibIeru: cTpoeHue, GU3nuecKue u
XUMHYECKHE CBOICTBa (peaKIII/II/I OKHUCJICHHUSI U BOCCTAHOBJICHUSI, KAQUECCTBCHHBIC

peaxkuun), noJy4eHue U NpuMeHeHne

3.4

3.5

OAHOOCHOBHBIE Tpe/AeabHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCyCHas
KHCIIOTBI: CTpOEHHE, (PU3NUECKHe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME /IS
Kjlacca KHCJIOT, peakiuss JSTepuuKanuu), TI[OIydeHHe U [pHUMEHEHHE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIee JeiiCTBHE
CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHMCIOT. ['MIpONN3 CIOXHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(ukaus yriaeBoaoB (MOHO-, AW- U MOJHCAXapUJIb).
I'moko3a — mpocTedmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJICKYJIIBI,
¢du3MuecKre 1 XMMUYECKUe CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHuUe,
Opo’KeHHE TIIOKO3bl), HAXOXXJIEHHE B MPUPOJE, MpUMEHEHHue, Ouojorndyeckas
poib. ®otocunres. @pykro3a Kak u3oMep INOKO3bl. Kpaxman u 1mesmmono3a Kak
npupoaHbie monuMepbl. CTpoeHHe Kpaxmaiga W HeJUToNo3bl. Dusnueckue u

XUMHUYECKHE CBOICTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0OM)

A30TCoIepKaIiie OpraHuIecKie COSTMHCHUS

4.1

AMUHOKHUCIIOTEl Kak amMQoOTepHble OpraHuyecKkue coequHeHus. duznueckue u
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XMMHUYECKHE CBOMCTBA aMHHOKMCIOT (Ha IpuUMepe IiMIMHA). buonormueckoe

3Ha4YCHUE aMUHOKUCIOT. IlenTumnl

4.2

benku kak INpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKOB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalus, KaHCCTBCHHBIC pCAKIIUKU Ha Oenku

5.1

BBICOKOMOJ'ICKYJ'ISIpHBIe COCOAUHECHUA

OcHOBHbIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOIMMEPU3AINH, CPEAHSISI MOJIEKYIApHas
Macca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUH —

moJIMMepur3alAa U NOJUKOHACHCAIIUA

5.2

OKCllepUMEHTAJIbHbIE METOJbl M3yYEHHUS BELIECTB U HUX IPEBpALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAacc,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U pE3UHbL

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

XuMu4eckuil neMeHT. AToM. SIapo aroma, U30TOIBL. DJIEKTpPOHHas 000JI0YKa.
DHepreTHUeCKUe YPOBHH, MOTYPOBHU. ATOMHbBIC opOuTany, S-, pP-, d-3IeMeHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJO0B. DIIEKTPOHHAS KOH(UTYpalHs aTOMOB

ITepnonnueckuit 3akoH u [lepuoanueckas cucreMa XUMHYECKUX daeMeHToB 1. 1.
MenneneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTeMbl
XxuMuyeckux ieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHUS CBOWCTB XHMMMUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX U CJIOXHBIX BEUIECTB IO TpyHnam U IepHoJaMm.

3HaueHue NepruoINYECKOro 3aKoHa B pa3BUTUN HAYKH

1.3

Ctpoenne BemiecTBa. XHMHYECKas CBS3b. BHIBI XHUMHUYECKOW  CBSI3H
(koBaJieHTHAsT HEMOJISIPHAST W TOJSpHAs, HWOHHAs, MeTandeckas). VoHBI:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanenTtHocTh. DnekTpooTpuareabHocTh. CTeneHb OKUCIEHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BeIIECTBA. THUMbl KPUCTAUINYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA

BEUIECTB OT TUMNA Kpucramimdyeckoi pemérku. [loHsTHE O AMCIEPCHBIX
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cucremax. VICTUHHEBIE U KOJUIOMJHBIC PpaCTBOPHI. MaccoBas J0JI1 BEUICCTBA B

pacTBope

1.6

Knaccugukanus Heoprannyecknx coenneHnit. HomeHknarypa HeopraHmgeckux

BCIICCTB

1.7

1.8

1.9

1.10

Xumuueckas peakuus. Krnaccudukanus XUMHYECKUX peakuui B
HEOPraHWYECKOM M OPraHWYECKOM XMMHH. 3aKOH COXPAaHEHMS MacChl BEIIECTB,

3aKOH COXPaHEHUSI U MPEBPALICHHS SHEPTUN IPU XUMHUECKUX PEaKIIMIX
CkopocTb peakiu, e€ 3aBUCUMOCTb OT pa3IUnYHbIX (PAaKTOPOB

O6paTI/IMI>Ie pe€aKuuu. XHUMHYECKOE PaBHOBECCHUC. (DaKTOpLI, BIIMAOIIHUE Ha
COCTOAHUC XUMHNYCCKOTI'O PaBHOBCCH . HpI/IHI_II/IH JIe [llaTenne

9JI€KTPOJ'II/ITI/I‘ICCK3${ Jucconuanms. CunpHple U ciiaOble QJICKTPOJIUTEI. CpeLLa
BOJHBIX paCTBOPOB BCIICCTB: KUCJIad, HeﬁTpaanaﬁ, IIeIouHas. Peakuyu mOHHOTO

oOMeHa

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
annementoB J[.M. MenaeneeBa U 0COOEHHOCTH CTpoeHMs aToMoB. duzndeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (Ha IpUMepe KUCIO0po/ia, CEpbl,
dbocdopa u yriepona)

XUMHUECKHE CBOICTBa BaXHEHWIIMX HEMETAJUIOB (TaJlOreHOB, Cephbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COEAMHEHUH  (OKCHJOB,
KHCIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOJHBIX coeauHeHwit). [IpuMeneHue

BaKHEHUIIIMX HEMETAIIJIOB U MX COCTUHEHUI

2.3

Meramnbl. Ilonoxenune wmertamioB B Ilepuoamdeckoil cucteMe XHUMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTaylioB. CIUTaBBI METAJIIOB.

DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJUIOB

2.4

XWMHYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaHii, KaJIbIUH,
MarHui, aJIOMUHUN, ITUHK, XpOM, KeJe30, MeIb) M HX coenuHeHuit. OO0mime

CITOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy N TCXHHUKC

2.5

I'eneTnueckas CBI3b HCOPTaHNYCCKUX BCUICCTB, IPHUHAMJICKAINIUX K PA3JINIYHBIM

Kj1acCcaM

XUMUS U )KU3Hb

3.1

Ponp xumum B 00€CIEUEHHHM SKOJOTHYECKOW, JHEPreTUYeCKOW W THIIEBOI
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [IOHATHE O HAYYHBIX METOJaX MO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKITUNA
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3.2

3.3

[IpencraBnennst 00 OOIMMUX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO TOTYYCHHS
BOXHEHIIMX BelIeCTB. YUenoBEeK B MHUpPE BEUIECTB U MATEPHUAIOB: Ba)KHEUILIHE
CTPOUTENBHBIE MaTepHUajbl, KOHCTPYKIMOHHbIC MaTepualibl, KPackH, CTEKIIO,
KepamMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATE€pUaJibl, OPraHUYE€CKUE U

MUHEpaJIbHbIE yI00pEeHUs

XuMusT W 300pOBbE UEJIOBEKA: MpaBujla MCIONb30BAHUS JIEKAPCTBEHHBIX
MpermapaToB, MpaBuiIa 0€30MaCHOTO UCIIOJIBL30BAHUS MIPEIApaTOB OBITOBON XUMUU

B IIOBCEHEBHOU KU3HU
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / 'abpuensn O.C., OctpoymoB N.I'., CnankoB C.A., AKunoHepHOE

obmectBo «M3naTenscTBO «IIpocBeiieHnes

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Xumus. ba3zoBeiit ypoBens. 10 kimace. Yueonuk (aBrop O.C. I'abpuensn). 219 c.
Xumus. ba3zoBeiit ypoBens. 11 kimacc. Yueonuk (aBrop O.C. 'abpuensn). 224 c.
Meronunueckoe nmocodue. bazosiit yposens. 10 - 11 kimacce (aBropsr: O.C.
["abpuensn, C.A. Cnaakos). 160 c.

Kuwura qns yuurens. bazosbiit ypoenb. 10-11 kiace (aBroper: O.C. I"'aOpuensi,
N.T". Octpoymos, C.A. CnagkoB). 272 c.

PaGouas terpaas. bazossiit ypoBensb. 11 kiacce. (aBToper: O.C. N'abpuensn, C.A.
Cnanxos). 176 c.

KoHnTtponbHbie 1 ipoBepounbie padoThl. ba3ossiil yposens. 10 -11 kiacc
(aBTopsl: O.C. I'abpuensH u np.). 224 c.

OO6mas xuMusl B TeCTax, 3ajadax, ynpaxuenusx. 11 kmacc (aBropsr: O.C.
[Mabpuensn, . I'. Octpoymos, A.I'. Benenckas). 304 c.

XHUMHUYECKHH dKcIIepuMeHT B 1mkode. 10 - 11 kimace (aBTopsr: O.C. "'aGpuensH,

N.I". OctpoymoB). 208 c.
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TeTpaap AJis OLIEHKU Ka4eCTBA 3HAHUM 110 XUMUU. ba3oBbIil ypoBeHb. (aBTOPHI:

O.C. I'abpuensn, A.B. Kyniosa). 112 c.

I PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmuoreka LIOK https://lesson.edu.ru/

Enunas xosteknus udpoBsix o0pa3zoBarebHbIX pecypcos http://school-

collection.edu.ru/
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