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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWUMUM Ha YPOBHE CpeaHEro oO0mero oOpa3oBaHUs
paspabotrana Ha ocHOoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06
obpazoBanuu B Poccuiickoit deneparnuuy, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOlt  00pa3oBaTENbHOW MPOrPaMMbl CpeHEro oOlero oOpa3oBaHUs
(®OIT  COO), mpencrabienHbix B  DenepanbHOM  TOCYAapPCTBEHHOM
obpazoBarenpHoM craHgapre COO, c¢ yu€rom KoHuenmuu mnpenogaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoil
Qenepanny, peadu3ylOUMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrpaMMbl, H
OCHOBHBIX TMoyioxkeHud «Crtparerun pa3BuTHs BocnuTaHus B Pocculickoi
Odenepanuu Ha niepuos a0 2025 roma» (Pacnopsikxenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OMNPEAEICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTHUS OOyUYalOIIMXCA CPEACTBAMU
yueOHoro npenmMera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIM
koHuentyainbHbie ToyiokeHuss GPI'OC COO o B3auM0OOYCIOBICHHOCTH IICJICH,
coJiepKaHUs, PE3yJIbTaTOB OOy4YeHUss MU TPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHu3alluy, SBJISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEPIIAIOIIMM ATAalloOM pealu3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHUMHYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHHWS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJIOBEeKa, a TaKXKe OHKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
30pOBbI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe 0Opa3oBaHHE
00yyJaroIMXcsl Ha YPOBHE CPEAHEro 0o0IIero oOpa3oBaHus CpeICcTBAaMU y4eOHOTO
npeaMera  «XHUMHsD), COJEpPKAHUE U IOCTPOEHUE KOTOPOTO ONPEIEIEHBbl B
nporpaMme MO0 XUMHUHM C YYETOM CHelUUKH HAyKd XUMHUH, €€ 3HauyeHUs B
MO3HAHUU TPUPOJLI U B MaTE€pUAIbHOM KU3HHU OOIIECTBA, a TAKXKE C YYETOM
o0lMX 1eleil W MNPUHLMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero ob1ero oopa3zoBanus B Poccuiickoit deneparuu.

XuMHsI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW LUBUJIM3AIMHU, B CO3AaHUM HOBOM 0a3bl MaTepHaIbHON KYJIbTYPHI.
Ona BHOCHUT CBO# BKJIaJa B (HOPMUPOBAHKE PALMOHATHHOTO HAYYHOTO MBIIUICHHSI,
B CO3/IaHME LEJOCTHOTO MPEJCTABICHUS 00 OKpY)KaroUIEM MHpE KaK O €JUHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (OpMUPYETCs] B XMMHUU Ha OCHOBE MOHMMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSI3U MEXIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMU M BO3MOKHBIMU O0JIACTAMU MTPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUS CTaja
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W SKM3HU KaXJI0Tro wieHa oOmiectBa. COBpeMEHHas XHUMHSI Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKHMX TEXHOJOTMI HalpaBi€HAa Ha pEIICHHE
r00anbHbIX TPOOJIEM YCTOWYMBOTO pPa3BUTHSA UEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM, SKOJIOTMYECKON OE30MTaCHOCTH U OXPAHbI 3[I0POBBSL.

B cooTBercTBUM € OOmMMMHU LEISIMH W TPUHLUUIIAMU CPEIHETO OOIIEro
oOpasoBanusi coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O MM JUIsi  BbIpAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COLMYyMa, MPOJOJIKEHUS
00pa3oBaHMsI B PA3TUIHBIX 00JIACTSIX, HE CBA3aHHBIX HETIOCPEACTBEHHO C XMMUEH.

CocTaBisiomuM  TpeaMeTra «XUMHsS»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannyeckas xuMus» U «OOmIas ¥ HEopraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJICp>KaHUSI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMA
3HAHUU MO0 HEOPTaHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckoil xumuu. GopMUPOBaHUE JAHHOM CHUCTEMBI 3HAHUI NPU U3YYEHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cPopMUpoOBaHa B MPOrpaMMe IO XHMHHM Ha OCHOBE
CUCTEMHOr0 TMOJXOJa K HU3YYCHUI0 Y4YeOHOro wmarepuaia U 00yCJIOBJIEHA
HUCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTUEM  3HAHMU  HA  ONPENENEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce€ OpraHMYeCKOM XWUMHU BEIECTBa
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUYECKOM TEOpPUHM CTPOCHHUS OPraHHUYEeCKUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKUX U  DBJICKTPOHHBIX
MpEACTABICHU O cTpoeHun BewlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOAOPOJIOB JIO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIMHEHMU. B Kypce OpraHM4ecko XHWMHUHU I[OJIYy4arOT Pa3BUTHUE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs IEpPBOHAYAIIbHBIC
MPEJCTABICHUS] O XUMUYECKOU CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKIUU.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO ypOBHSA
paccMaTpuBaeTCs W3yYCHHBIH HAa YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
TEOPETUYECKUM MaTepuan U (AKTOJIOTUYECKHE CBEICHUS O BeIlIeCTBaX W
XUMUUYECKo peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHuyeckas
XUMUs» OOyYaromMMCsl TMPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX W METOOJIOTHYECKUX TTO3HITHH,



rIyOKe TOHSATh HWCTOPUYECKOe W3MEHeHHEe (QYHKIMA JTOro 3akoHa — OT
000011ar0111eH 10 00BSICHSIONICH 1 MPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHWMKA O BaKHEWMIIIMX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAax W MPUMEHCHHH, a TAKK€ O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TNpoTeKaHus jomonHseTcs B Kypcax 10 m 11 kmaccoB
AJIEMEHTAMH COJICp)KaHMS, HUMEIONIUMHU KYJbTYPOJIOTHYECKUH U TPUKIIAIHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHMMAHHMIO B3aUMOCBSI3M XUMUH C
JIPYTUMHU HayKaMH, PAaCKPBIBAIOT €€ pOJIb B IO3HABATEIPHOW WM TPAKTUYCCKOMN
JESATETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHWIO YBAKCHHUS K IIPOIECCY
TBOpPYECTBA B 00JIACTU TEOPUH U MPAKTHUCCKUX MPUIIOKEHUN XHUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYHMMBIX
mpo0jemMax, CBSI3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIVMBATh HH(POPMAIHIO U
MPUMEHATh €€ JUIsl TIONOJTHCHWS 3HAHWM, PEIICHHWS WHTCIICKTYaIbHBIX |
AKCIIEPUMEHTAIIbHBIX UCCIE0BATEIbCKUX 3a71a4u. B 1eoM coaepkanue ydeOHOTo
npeamMera «XUMHsS» ~ JAHHOTO  YPOBHS  HM3Y4YEHHUs] OPHEHTHPOBAHO  Ha
dbopMupoBaHrue y OOYYaIOIIUXCS MHPOBO33PEHUYECKOM OCHOBBI IS TTOHUMaHUS
dunocockux MACH, TaKWX KaK: MaTepuajbHOE EJUHCTBO HEOPTaHWYECKOTO H
OpTraHUYECKOTO MHUpPa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, II03HABAEMOCTb IIPUPOJHBIX SBJICHUM IyTEM OHKCIEPUMEHTa |
pelieHuss TMPOTUBOPEYMH MEXIy HOBBIMH (akTamMu H  TEOPETUUYSCKUMU
IPEeANOChIIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJOTHUYECKUX MPoOIeM, a
TaK)Ke MPOo0JIeM COEpeKEHUS IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3AAHMSI HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B nmanme pemeHus 3amad BOCIHTAHUSA, Pa3BUTHS W COIMAIM3AIIN
00y4JaromuXxcsl MPUHATBIE MPOTPAMMOM IO XHMHHM IOJIXOJBI K OIpEeaeIeHUIO
comepKaHUsT M TOCTPOCHHS TMpeaMeTa TNpeaycMaTpuBaroT  (HOPMHUPOBAHHE
YHUBEpPCAIbHBIX YYEOHBIX JEWCTBHM, HMerOUMX 0a30BOo€ 3HAYECHHE IS
pPasIMYHBIX BHUJAOB JCATEIBHOCTH: PEIICHUS TpoOieM, TOWCKa, aHalu3a |
00paboTku uHbopMaIi, HEOOXOIUMBIX JJI TPUOOPETEHUSI OTIBITA MPAKTUYECKON
U HCCIIECI0BATEIBCKON ACATEILHOCTH, 3aHUMAIOIICH Ba)XXKHOEC MECTO B IMO3HAHUU
XUMHUH.

B mpaktuke mpenomaBaHWsS XUMHUHW KakK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK ¥ HA YPOBHE CPETHET0 00IIIero 00pa3oBaHMs, IIPH ONPEACICHUN
coJlepKaTeIbHONW XapaKTEPUCTUKHU TIeJIed W3Y4YeHUs MPEeIMETa HarpaBlIeHUEM
NEPBOCTECIICHHOW 3HAYMMOCTH TPAAMIIMOHHO TPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMUYCCKON HAyKH KaK 00JJACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOU
JIESTETPHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOAUYECKON TOYKHA 3PEHHSI TAKOM IMOJAXOA K OINPENCIICHUIO LENeh W3YYCHUS
IpeaMeTa SBISETCS BIOJIHE ONMpaBAaHHbIM.



CoryiacHO JaHHOW TOYKE 3pEHMs TJABHBIMU LEISIMU W3Y4YEHUS MpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ABASIOTCS:

e (QopMupoBaHuMe CHCTEMBl XHMHYECKMX 3HAHUWA KaK BaKHEUIIEH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE $I3bIKa HAYKH, YCBOEHHWE M MOHMMAHUE CYUIHOCTU IOCTYMHBIX
00001IEHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB W XUMHUYECKHX pEeaKIMid, HEOOXOIUMBIX HJisi NPUOOPETEeHUs
YMEHUI OpPUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOIIUX MECTO B PUPOJE, B IPAKTUUECKON ¥ NOBCEAHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO 3KCIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LEJIeW U 3a1a4 U3y4eHUs
MpeAMETa B IIporpaMMe Mo XMMUM YTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHUU
C HOBBIMHM IPUOPUTETAMU B CUCTEME CpelHero ooluiero oopasoBanus. CerogaHs B
MpENoJaBaHUM XMMHUM B  OOJIbIIEH CTENEHWM OTHAETCA  NPEANOoYTEHHE
IOPAKTUYECKON KOMIIOHEHTE COJAEpKaHUs OOy4eHHs, OpPUEHTHUPOBAHHOW Ha
HOJTOTOBKY BBIITYCKHUKA 00111€00pa30BaTEIbHON OpraHM3alvy, BIAJCIOIIEr0 HE
Ha0OpoM 3HaHWW, a (YHKIHMOHAJIBLHOM TPaMOTHOCTBIO, TO €CTh CHoco0amMu M
YMEHUSMH aKTHUBHOTO TMOJYYEHUS 3HAHUW M MPUMEHEHUS UX B PEabHOM KU3HU
JUISL peIIEHUs TPAKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM Mpu U3y4YEHUM IMpeaMeTa «XUMHUS» JOMHHHPYIOLIEEe
3Ha4YE€HHE MPUOOPETAIOT TaKUE 1IeNIU U 3a/1a4H, KaK:

ajanrtanus o0y4aronMxcsl K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(GbopMHpOBaHHWE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pELIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopmupoBaHre Yy OOYYalOIIMXCS  KIIOUYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHHUBEPCAIbHOE 3HAUYE€HHME I Pa3IMYHbIX BHUIOB
NEeSATEIBbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHalu3a U 00pabOTKU MH(POpPMALIUH,
HEOOXOMUMBIX JUIsl TPUOOpPETEHMs] OMbITa MAESITENbHOCTH, KOTOpas 3aHUMAaeT
Ba&)XHOE MECTO B I[IO3HAHMM XUMHH, a TakkKe 1 OUEHKH C MO3ULUN
HKOJIOTMYECKON O0e30IacHOCTH XapakTepa BIMSHHUS BEUIECTB U XHMHUYECKUX
IPOLIECCOB HA OPraHU3M Y€JIOBEKA U MIPUPOIAHYIO CPELY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUECKUX
CIIOCOOHOCTEH 00yJarONIMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO IPUOOpETaTh HOBHIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIB30BATh
COBpeMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJOTUH JUIS TIOMCKA W aHaln3a Yy4eOHOH u
HAYYHO-TIOMYJISIPHON HH(POPMAIIUN XUMUYECKOTO COACPKAHMUS,

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIOUIUXCA aCCOIIMATUBHOTO U JIOTUYECKOTO
MBIIICHHS], HA0II0IaTENbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IJIAHUPOBAHWUU M TPOBEICHUH XUMHYECKOTO
AKCIIEPUMECHTA;

BOCIIUTaHWE Yy OOydYaromuxcsi YOexXJAEHHOCTH B T'YMaHHCTHYECKOU
HAINpPaBJIEHHOCTH XHWMHUHU, €€ BaXHOH POJM B PEIICHUH TJIOOANBHBIX MPOOIeM
paIOHAIBHOTO MPUPOJIONOIB30BaHNUs, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexKHOTro
OTHOIIEHUS K NIPHUPOJIE M CBOEMY 3/I0POBbIO, a TaKXKE NPUOOPETEHUs OIbITa
WCIIONIb30BAaHUs TOMYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUUYECKUMH SBIICHUSIMHU.

B yueOHOM miaHe cpeaHero oOwEero oOpa3oBaHUS MPEAMET «XHUMH»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOHN oOnactu «EcTecTBeHHO-HayUHbIE
MPEeIMETHD.

OO1i1ee 9mnciio 4acoB, OTBEIEHHBIX I U3YUEHHUS] XUMHUU, HA 0a30BOM YPOBHE
cpeanero obmiero odpazopanus B MBOY Kpacnocanosckoit COILI, cocraBuser
136 yacoB: B 10 kimacce — 68 vaca (2 yaca B Heneno), B 11 kimacce — 68 yaca (2
yaca B HEJICITIO).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHNY€eCKOH XUMHH

[IpenMer opranndeckol XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
MOJTYYEHUH HOBBIX BEHIECTB M MaTepualioB. Teopus CTPOCHHS OPTraHUYECKUX
coenunenuit A. M. bytiepoBa, €€ ocHOBHBIE MOJI0KeHUSI. CTPYKTYpHBIE (OPMYJIIbI
OpraHMYeCcKUX BemecTB. [ omosorus, wu3oMmepus. XHUMHYECKas CBA3b B
OpraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPaTHBIC CBSI3H.

[IpeacraBnenne o kaaccupUKaAIMU OPTraHMYECKUX BemecTB. HomeHkmaTypa
OpPraHUYeCKUX COEJUHEHMM (CUCTeMaTH4ecKas) W TPUBHAIbHBIE HA3BaHUS
BOKHEUIIINX MPEICTABUTEIEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHE C OO0pa3llaMd OpPraHMYeCKUX BEHIECTB U MaTepuajaMd Ha UX
OCHOBE, MOJICTTUPOBAHUE MOJIEKYJ OpPTraHMYECKUX BEIIECTB, HAOJIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAICHUIO OPTAHUYECKUX BEIIECTB
IpU HarpeBaHuu (TUIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psaa. MeraH u 3TaH —
MPOCTEHIINE TPEJACTABUTENIM AaJIKaHOB: (PU3MUECKMEe W XUMHUUYECKHE CBOWMCTBA
(peakuuu 3aMEIEHUs] W TOPEHMS), HAXOXKJEHHWE B TMPUPOJE, IMOJIYyUYCHHE W
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN pAll. DTUIIEH U MPOMUIEH —
MpPOCTEHIIINE TPEACTABUTENIM AJIKEHOB: (PU3MUECKMEe W XUMHUUYECKHE CBOWMCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUApPATALMM, OKHUCICHUS W
MOJIMMEPU3ALINH ), TOJYYEHUE U IPUMEHEHUE.

Anxanuensl: Oyrtaauen-1,3 u merunOyrtamueH-1,3: cTpoeHue, BakHeHIIne
XUMUYECKHE CBOWMCTBa (peakius moiaumepusanuu). [lonydeHue CHUHTETUYECKOTO
KaydyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYECKUM psAl. AlleTUIICH
— MPOCTEHINNIA TIPEICTaBUTENIb AJIKHHOB: COCTaB, CTpOCHHUE, (U3UYECKUE W
XUMUYECKUE CBOMCTBA (pEakiMu TUJIPUPOBAHUSI, TaJOTCHUPOBAHUS, THAPATALINH,
TOpeHHs ), OJIy4eHUEe U IPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, GU3MUECKHUE W XUMHUYECKHUE CBOWCTBA
(peakuuy rajoreHUPOBAHMS U HUTPOBAHUS), TIOJYyYEHUE U MpPUMEHEHue. Toayon:
cocmas, cmpoenue, (uauueckue U  XuUMudeckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTnmyeckass CBSI3b MEXIY YIVIEBOJOPOJAMH, NPUHAMIEKAMIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YriaeBOAOPOAOB. I[IpupomHbBI ra3 W MOIyTHBIE
HepTsaHbpie Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TepMUYECKHH, KaTaauTHueckuil), nuposus. [IpoaykTs
nepepaboTKu He(TH, UX TPUMEHEHUE B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yToJib ¥ MPOAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBpALICHUIL:
O3HaKOMJIEHHE C 00pa3lamMH TIaCTMACC, KaydyKOB U PE3UHBI, KOJUICKIIUN
«Hedpts» u  «Yromb», MOAETUPOBAHHWE  MOJEKYJI  YIJIIEBOJOPOIOB H
raJIOr€HONPON3BOIHBIX, IPOBEACHUE HPAKTHYECKON pabOTHI: MOJIyYEHUE 3TUIICHA
Y U3Y4YECHHE €TI0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss 1mo ypaBHEHHMIO XUMHYECKOM peakuuu (maccbl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIIH).

Kuciaopoacoaep:xaiue oprannyeckue coeJHHEeHHU

IIpenenbHblEe  OJHOATOMHBIE CIUPTHI. METaHON M 3TaHON: CTPOECHHE,
¢usznyeckue M XHUMHUYECKHME CBOWCTBA (pEakUuu C AaKTUBHBIMH MeETaJljlaMH,
raJIor€HOBOJOPOJaMH, TOpPEHHUE), MpUMEeHeHue. BoIopoaHbie CBSI3M MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHEe MEeTaHOIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKA.

MHOroaTroMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJEHCTBUE CO LIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHasi peaklus Ha MHOTOATOMHbIE CHUpTHI). [lelicTBue Ha
opraHusM uesnoBeka. [I[puMeHeHre rmiepruHa U STUICHTITUKOJIS.

@deHOoM: CTPOCHHE MOJICKYJbl, (PU3NUEeCKHe U XHUMHUYECKUE CBOMCTBA.
ToxcuunocTth enona. [lpumenenue denona.

Anpneruaipl U kemouwvl. DoOpManbIErui, alETaIbJICTUl: CTPOCHUE,
du3nueckne U XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KAueCTBEHHBIE PEAKIINH), IOJIyYEHNE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeleNibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCyCHasi KUCIIOTBI: CTPOCHHE, (PU3NYECKUEe W XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue I Kjacca KUCJIOT, peakius 3TepuuKaIim), mojayuyeHue u mpuMeHEHue.
CreapuHoBasi M OJEWMHOBAsl KUCJIOTHI KaK IMPEICTaBUTEIN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JeHCTBHE.

Cnoxnple 2GUPBl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ uaponus
cnoxHbIX 3upoB. XKupsl. ['uaponus xxupos. [Ilpumenenue xxupoB. buonornveckas
POJIb JKHPOB.



VYrineBompl:  cocTtaB, KiaccuuKamus — yriaeBogoB  (MOHO-, AH- H
noJyiucaxapuibl). ['oko3a — NpocTelmii MOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYEeCKHMe U XUMUYECKHE CBOWCTBA (B3aUMOJCHCTBUE  C
ruapokcugom meau(ll), okucieHme amMmmMuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAXOXKICHHE B MPHUPOJE, MPUMEHEHHUE,
ouonoruueckas posb. @otocunres. PpykTo3a Kak H30MEpP TIIOKO3HI.

Kpaxman u nemwnono3a Kak NpupojHbie noiuMepbl. CTpoeHue Kpaxmana H
nemnono3sl.  dusnueckne M XMMHYECKHME CBOWCTBA Kpaxmana (THIpOJIu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHS BEIIECTB W WX MpEBpalICHUM:
MpOBEJCHNE, HAOIIOIEHUE M OIMHCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE AITaHONA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIMIIEPUHA C
ruapokcusiom menu(Il)), anpaerunnos (OKuciIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aumopeiicTBUE Kpaxmana C HOIOM),
MIPOBEICHHE MPAKTHYECKOM pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3amaun.

Boluucienuss mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB MUJIH MPOTYKTOB PEAKIIUN).

A3oTcoaeprkanme OpraHnuecKre CoeAMHEHMS.

AMUHOKHUCIOTH Kak aM(poTepHbIe OpraHnyeckue coequHeHus. dusnueckue
U XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha TpUMepe TiulMHa). bruonormdeckoe
3HaYeHNEe aMMHOKUCIOT. [lenTumpl.

benku kak mpupojHBIE BBICOKOMOJEKYISpHBIE coeAnHeHus. l[lepBuuHas,
BTOpUYHAsg M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAaIlsl, KaYeCTBEHHbIE PEaKIIUU Ha OCIKH.

OKCIEepUMEHTAIbHBIE METOJbl W3YYCHHUS BEIIECTB W HX MPEBpaICHUMN:
HaAOJII0/IEHUE U OMHCAaHNE IEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OCIKOB IpU
HarpeBaHWH, [IBETHBIC PEAKIINH OETKOB.

BbicokomosieKkyIsipHbIe COeTUHEHUSsI

OcHOBHbBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3aLUH, CPEIHSIS MOJIEKYJISpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAUHEHUA —
MOJTUMEPU3AIIHSI ¥ TIOJTMKOHICHCAITHSL.

DKCTepUMEHTAIbHBIE METOJbl HM3y4YeHUs BEIIECTB W WX MPEBPAICHUI:
O3HAaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peanm3zannst MeXIpeIMETHBIX CBSI3€W IIPU M3YYEHUHU OPTaHMYECKON XMMHU B
10 xmacce OCYIIECTBISIETCS dYepe3 HCIONh30BAHWE KaK OOIHMX €CTECTBEHHO-
Hay4YHbIX MOHATHI, TaK W MOHATUH, SBISIOIIMXCA CHUCTEMHBIMU JUJISI OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHS: SIBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpHs, aHAIM3, CUHTE3, Kilaccu(ukaius, nepuoudHOCTb, HaOII0ICHUE,
U3MEPEHHE, SKCIIEPUMEHT, MOJEITUPOBAHHUE.

@usuka: MaTepus, DJHEpPrus, Macca, aToM, DOJEKTPOH, MOJEKYJa,
DHEPTeTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSIHHE
BEIIECTBA, (PU3NUECKIE BETUUHHBI U €IUHUIBI UX U3MEPEHUSI.

buonorusa: kinerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doToCcHHTE3, OMOJIOTMYECKH aKTHBHBIE BellecTBa (OENKH, YTIEBOMABI, >KUPBI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHOonOrus: mNHILEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IUTaHUS,
MOIOLIUE CPEICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE ITpEnaparTsl, MaTepUalbl U3
MCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKHI 3JeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH pachpeiesieHUs] 3JEKTPOHOB IO OpOUTasiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOHPUTYpALIUS AaTOMOB.

[Tepunoanueckuit 3akoH u Ileproanueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U llepmoamdeckoil cucTeMbl
xuMuueckux anemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHUS CBOHCTB XHMHUYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEHIECTB MO TPYyIIaM U MEePUOJIaM.
3HavYeHuE NMEePUOANIYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYEcCKas CBA3b. BUIbl XUMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajimdeckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH U JIOHOPHO-
aKkienTopHslii). BomoponHas cBsa3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHusi. OHbI: KATUOHBI U aHHOHBL.



BemiectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. THUIMbI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsTie 0 nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 101 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHEHU. Howmenknartypa
HEOPraHMYECKUX BEIIECTB. ['€HeTMYEeCcKas CBA3b HEOPTAaHWYECKUX BEIIECTB,
MPUHAJIEKAIMX K PA3JIUYHBIM KJIacCaM.

Xumudeckass — peaknms. Krmaccubukamuss — XMMHYECKHX — PEaKIuid B
HEOPraHMYECKOW M OPraHUYeCKON XMMUHU. 3aKOH COXPAHEHHS MacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPAILLICHUS SHEPTUH TPU XUMUYECKUX PEAKIIHSX.

CKopocCTh peakinu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIC
peakunu. XuMu4yeckoe paBHoBecue. DaxkTOppl, BIUAKOIIAE HA COCTOSHHUE
xumMuueckoro pasHoBecus. [Ipuanun Jle [larense.

DnekTpoiutuueckas auccounanus. CuiabHbIe U cnadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BEIIECTB WM HUX MPEBPAIICHUMN:
nemoHcTpauus Tabmun «llepuoanueckas cucrema xumudeckux siementon [I. .
MenneneeBay, U3ydeHUE MOJCICH KPUCTAIIMYECKUX PEMIETOK, HAOII0JICHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa30KEHHUE MEPOKCHUIA
BOJIOPOJAa B MPUCYTCTBUM KATaIU3aTOPA, ONIPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCAJIBHOTO WHAMKATOPA, pEaKUUh HOHHOTO OOMEHa),
MPOBEJICHUE MTPAKTHUECKON padoThl «BiusiHue pa3nuuHbix GaKTOPOB HA CKOPOCTh
XUMHUYECKOUN peaKium».

Pacuérnrie 3amaun.

Pacyérel 10 ypaBHEHMAM XUMHUUYECKHX pEAKUMH, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCIOJIb30BAHUEM IOHATHUS «MACCOBas
JIOJISl BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxkenne HemerayuioB B Ilepuomuueckont  cucreme
xuMuueckux saeMeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
®du3nyecKkrue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha TMpUMeEpe
KHCJIOpOJa, cephl, hocdopa u yriaeponaa).

XUMHUYECKUE CBOMCTBA BA)KHEMIIIMX HEMETAJIOB (TajOreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) W WX  COCIMHEHHA  (OKCHIIOB,
KHUCJIOPOACOIEPKAUIUX KUCIOT, BOAOPOIHBIX COSTUHEHHUIN).

[IprumeHeHne BaXXKHENUIINX HEMETAIJIOB U UX COEUHECHUU.



Meramnel. 1lonoxenne meramnosB B llepuonnueckon cucreMe XUMHYECKUX
sanemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. OOmme gusnyueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIIEKTPOXUMHYECKUN PSAJT HAMPSHKEHUN METAILIIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIIHUX METAUIOB (HATPUM, KaJuil, KaJbIUH,
MarHui, allFOMUHUN, [IUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAUHEHUN.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUSI BEUIECTB W HUX MPEBPAILCHUI:
M3YyYEeHHE KOJUIEKIUU «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, pPELICHHE
AKCIIEPUMEHTAJIBHBIX 337a4, HaOJIOJICHHE M ONHCAHUE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA AJIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJ0YeH, KaYeCTBEHHBIE PEaKI[MU Ha KaTUOHBI METAJLIOB).

Pacuérnrle 3amaun.

Pacuérel maccel BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacce€ WM O00BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEaKIMU BELIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MTPOJYKTOB PEAKIUH, €CIIA OJTHO
U3 BEUIECTB UMEET IIPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B 00ecned4eHUH SKOJIOTMUYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0€30MacHOCTH, Pa3BUTUM MeAUUUHBL. [IOHATHE O Hay4dHBIX METOJaX MO3HAHUS
BEIIIECTB U XUMUUYECKUX PEAKIIUMN.

[IpeactaBnennss 00 OOMMX HAy4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJIyYeHUS] BaKHEHUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MATEPUATIOB: BAXKHEHIINE CTPOUTEIIbHBIC
MaTepUalibl, KOHCTPYKLIMOHHBIE MaTepuaibl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepualbl sl 3JEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEpaJIbHbIE
yI0OpeHus.

XuMusi U 3J0pOBbE YEJIOBEKA: MPaBHJIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, npaBuiia 0€30MaCHOI0 MCHOJIb30BAHUS MPENapaToB OBITOBOM XMUMHH
B IMOBCE/IHEBHOMW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXNOpeaMETHBIX  CBSi3ed TMPU  M3YYCHHH  OOmmIeH
HEOPraHMYECKOM XMMHH B 11 Kilacce OCylIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX EeCTeCTBEHHO-HAYyYHBIX TOHSATUH, TakKk W TIOHATUM, SBISIOIIUXCS
CHUCTEMHBIMU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCUpUKALMA, NEPUOIUYHOCTb, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJEIMPOBAHNE, U3MEPEHHUE, SBICHUE.



dusuka: MaTepus, SHEprusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paAHMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHUECKUIl yPOBEHb, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MYECKHE BEIWYMHBI M €IUHUIIBI UX
M3MEpPEHUs], CKOPOCTb.

buonorusa: kieTka, oOpraHms3M, JKOCUCTEMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpanbl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

Texnonorus: XuMu4eckasi MPOMBIIUIEHHOCTb, METaJLTyprusi, MPOU3BOACTBO
CTPOUTENbHBIX MAaTEepUaJIOB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJACTBO, IHIIEBas
MPOMBINIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHUX TIpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHAaJIOB,
AJIEKTPOHHASI POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOyJaronMMucs TPOrpaMM CpeIHero ooOmero oOpa3oBaHus —(JIMYHOCTHBIM,
METalpeAMETHbIM W NpeAMETHbIM). HaydHo-meTonnyeckoil OCHOBOW  JUIA
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrpPaMM CPEAHEro OOIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHMM C CHCTEMHO-IEATEIBHOCTHBIM MOIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS NpeaMeTa «XHMHs» Ha YPOBHE CPEIHETrO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIONINE COCTABIIAIONIUE:

OCO3HaHUE OOYYAIOUIMMUCS POCCUMCKOW TIpaKAaHCKOW HIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHUIO;

HaJINYME MOTUBALUH K 00YUEHHUIO;

L[EJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJEHUH JINYHOCTU Ha OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKHUX TPAIULUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOy4arolIUXCsl PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJINYUE NMPABOCO3HAHUS IKOJIOTHMUYECKON KYyJIbTYPbl U CIIOCOOHOCTH CTaBUTh
LI€JIA U CTPOUTD KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS MNpeAMeTa «XUMHs» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHONM U BOCIUTATEIbHON JESTEIbHOCTM B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMHU
U ujeajaMyd POCCUHCKOTO Tpa)XJaHCKOTO OOIIeCTBa, MPUHSTHIMU B OOIIECTBE
HOpMaMHd W MpaBWIaMH  TOBEIEHHUS, CIOCOOCTBYIOIIMMHU  MpoIleccam
CaMOIIO3HAHUS, CaMOpa3BUTUSI W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yyJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMera «XUMHUSD»  OTPaKaroT
c(OPMHUPOBAHHOCTh OINbITa I[IO3HABATEIIbBHOW W MPAKTUYECKOM JesTEIbHOCTU
oOyJaromuxcsl Mo peanu3aluy MPUHIATHIX B 00IECTBE LIECHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaIaHCKOT0 BOCIMTAHNS:

OCO3HaHUs 00YYarOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KCHMSI K 3aKOHY U IIPABOIIOPAIKY;

OpPEICTaBICHUS O COLMAIBHBIX HOPMax W MPaBHJIAX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJIUIICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH NPHU CO3JaHUU
y4EOHBIX NPOEKTOB, PEIIEHUU Y4eOHBIX M MO3HABATEIbHBIX 3a/a4, BBITOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TNOHMMAThb M NPUHUMAaThb MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IpU aHAJINW3€ Pa3INYHbIX BUIOB yUeOHOM NEATEIBHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHNS

LEHHOCTHOIO OTHOLIEHUSI K HCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€UYECTBEHHON XMMMHU;

YBaXEHUSA K NIPOLECCYy TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOIrO, YTO JOCTH)KEHHS HAyKH €CTh pEe3yJIbTaT
JUINTENAbHBIX ~ HAOJIOEHUH, KPONOTIMBBIX OKCHEPUMEHTAIBHBIX  ITOMCKOB,
IOCTOSTHHOTO TpyJa YYEHBIX U TPAKTHUKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTHMBOB B IMOJYYEHHUU U MOCIEAYIOLIEM
aHanu3e MHPOpPMalUU O MEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

HPAaBCTBEHHOI'O CO3HAHUS, 3THYECKOrO ITOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMUBATH CBOE IIOBEJICHUE M IIOCTYNKM CBOMX TOBAapUUIEH C
MO3ULIMA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN 3TUX
MOCTYTIKOB;

4) ¢popMuUpOBaHUS KYJbTYPHI 310POBBSI:

MOHUMAaHUs 1IEHHOCTEH 3J0poBOoro M 0Oe3omacHoro oOpa3a >KW3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBui O€30MacHOr0 OOpalleHusi C BEHIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBbHOCTH;

MOHUMAHUSl LEHHOCTU TMpaBWJ MHAUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsIX, YTPOXKAIOIIKX 30POBBIO U )KU3HU JHOJEH;

OCO3HAaHMS MOCJEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpEOJICHUS
AJIKOT0J1s5, HAPKOTUKOB, KYpEHHUS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEA0BATENIbCKOM
NEeSATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrUX  BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa aKTHUBHOE Yy4YacTHE€ B pELICHUWM MPAKTHYECKUX 3a]ad
COIIMAJILHOM HAIPABJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);



HWHTEpeca K MPAKTUIECKOMY M3yUYCeHHIO Tpodeccrii pa3inyHOro pojaa, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUMN 110 XUMUHU;

YBOXKEHHUS K TPYHY, JIIOAAM TPyAa U pe3ysibTaTaMm TPYIAOBOW JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIBHOW TPACKTOPUU
oOpa3oBanusi, Oyayiiei npodeccuu U peaau3alud COOCTBEHHBIX >KMU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHNS

AKOJIOTUYECKU II€JIeCO00pa3HOT0 OTHOIIECHUS K MPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIJIE;

MMOHUMAHUS TJIO0AIBHOTO XapakTepa JKOJOTHYECKUX MpoOeM, BIUSHUS
AKOHOMHUYECKHUX MTPOLECCOB HA COCTOSHUE MPUPOJHON U COLIMATBHOU CPEJIBL;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHXKCHUM XUMUU IS
peLIEeHUsI BOIIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, TMPUHOCAIIUX BPEH  OKPYKAKOIIEH
IPUPOAHON Cpelie, YMEHHS MPOTHO3UPOBATh HEOJIATOMPUSITHBIE SKOJOTUYECKUE
MOCJIEACTBUSA MPEAINPUHUMAEMBIX IEUCTBUN U MIPENOTBPAIIATh UX;

HaJIMYUS PA3BUTOTO DKOJIOTMYECKOTO MBILIIEHHUS, SKOJIOTUYECKOU KYJIBTYPBI,
OIbITa NEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMH B TO3HABATEIBHOM, KOMMYHUKATUBHOM W COLMAIBHOMN
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTHUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl CHeUU(PUKH XUMUM KaK HayKd, OCO3HaHMS €€ poJiu B
GbopMHpPOBaHNY PALMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
IPEICTaBIICHUs 00 OKPYXKAIOIIEM MUpE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPoOIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTH B  0CO0OM 3HAYUMOCTHM XUMHHU JUIsl COBPEMEHHOU
UMBUJIM3AIMU: B €€ TYMAaHUCTHYECKOW HAMNpPAaBICHHOCTH WM BaXXHOM pOJIUA B
CO3/IJaHMU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, PEIICHUHU TI00aTbHBIX TPOOIEM
YCTOWYHMBOI'O PA3BUTHS YEJIIOBEYECTBA — CHIPHEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHU MEAMIIMHBI, OOCCIICYEHUU YCIOBUM
YCHEUIHOTO TpyJla W OHKOJOTMYECKH KOMQPOPTHOW IKU3HU KaXKIOrO 4YICHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJO0B
MMO3HAHUS, WUCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIh30BaTh



MoJiydyaeMble 3HaHMS JUIS aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
POUCXOSAIIMX B HEM U3MEHEHUM, YMEHHUS J1eNIaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOIIMXCS JAaHHBIX C IEJIbI0 MOJIY4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUSA U
pelieHus nNpooIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K MO3HAHUIO U UCCIIEIOBATEIIBCKOM AEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HEMPEephIBHOMY  OOpa3OBaHUI0 H
caM000pa3oBaHWIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBHHM C )KU3HCHHBIMHU OTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3ivuHbIX cdepax npodeccruoHaIbHOU
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4€OHOro mpeaMera «XuMus» Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMble  JUIsI  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MTOHATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOHW KapTUHBI MHpa U CHEMU(PUKY METOAOB IIO3HAHWS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIICCTBO, SHEPTHs, SBIICHUC,
npolecc, CUcTeMa, Hay4YHblid (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccieoBaHue, HAOI0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUE);

YHUBEpCaIbHBIC YUeOHBIC JEUCTBHUS (ITO3HABATEIBHBIC, KOMMYHUKATHBHBIC,

pEryJsITUBHBIE), o0ecreynBarome dbopmHpoBaHue (GyHKUIHOHATBHOU
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BATh OCBOEHHbIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS M yYHUBEpCAJbHBIC ydcOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COLMAIBHOUN MTPAKTHKE.

MertanpeaMeTHbIE PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHMKATHBHBIMA W  PETyJISTUBHBIMH
JICUCTBUSIMU.

OgBJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU MO3HABATEJIbLHBIMHA
JeliCTBHSIMH:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSTENbHO  (OpMYJIMpPOBaTh M aKTyalIM3upoBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENATh LIENU JESATEIbHOCTH, 3ajiaBas MapaMeTpbl M KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIBTATHI I€ITETHOCTH C TOCTABICHHBIMHU LIEISIMH;

KCTOJIb30BaTh MPU OCBOSHUM 3HAHUU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XAapaKTEPHbIE MPU3HAKK MOHSATUM W YCTAHABIMBATH UX B3aUMOCBS3b,



MCIIOJIH30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS OTIAEIBHBIX (PAaKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHMS M KPUTEPUH I KIacCU(UKAIIMM BEIIECTB H
XUMHUYECKUX PEAKIIUN;

yCTaHABIMBATh MPUYMHHO-CICICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKHE paCCyKJeHUA (MHAYKTHBHBIC, JACAYKTHBHBIC, TIO
AHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUYUS B PacCMaTPUBACMBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHUS,

OPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONb3yEMbI€ B XUMUM CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MO/ICIIbHBIC MIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XHMMHUYecKas (Qopmyia, ypaBHEHHE XUMHYECKOM
peaKknuy — TPU PEIMICHWH Yy4eOHBIX MO3HABATEIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJICIbHBIC TIPEACTABICHUS IS BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCTET0BATEIbCKHE ICHCTBHS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO TO3HAHHUS BEHIECTB M XWMHYECKHX
peaKkuui;

(bopMyITUpOBATh LIENH U 33[]a4H UCCIIETOBAHUS, HCIIOIH30BATh IIOCTABICHHBIC
U CaMOCTOSITENBHO C(OpMYyITUpOBaHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI /I (DOPMHUPOBAHUS THUIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HAaBBIKAMU CaMOCTOSATEIBLHOTO TUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX HKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOATh 32 XOJIOM
mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €ro pe3yibTar, (OPMYyIUpPOBATH
00001IeHNS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIhTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIaHHON paboTe;

npuoOpeTaTh OMBIT YUYCHUUECKOW HCCIEIOBATEIbCKOM U MPOEKTHOM
AESTENIbHOCTH, MPOSBIATH CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHHOMY
MMOMCKY METOJOB PpEIICHUS TMPAKTHYCCKUX 3a1ad, MPUMCHCHHIO Pa3IUIHBIX
METOJI0B IMO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPHUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHWKAX WHPOpManuu (HaAydHO-
MOMyJIsipHAsl JIUTepaTypa XWMHUYECKOTO COJIEpKaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3THYHBIX BUAOB U (HOPM
IIPEICTaBIICHNUS, KPUTHUECKU OLICHUBATH eé JIOCTOBEPHOCTH "
HETIPOTUBOPEUYHBOCTb;



dbopMynHpOBaTh 3aMPOCH U MPUMEHSITH PA3TUYHBIE METOJBI MPU TIOUCKE H
oToope wuHMOpPMALIUK, HEOOXOIUMOM JUIi BBIMOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro THUIa,

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHbBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHHS
uHopMaru (cxemsl, rpaduKu, THarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KA4eCTBE CPEICTBA TMpU paboTe ¢
XUMUYECKON uHMOpMaIMell: MPUMEHSATh MEXKIpeaMEeTHbIe (pu3nueckue Hu
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

WCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HaTJISITHOCTH.

OBjajieHue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI B XOJI¢ AUAJIOTa W/HUITU
JTUCKYCCUHW, BBICKa3bIBaThb  HUACH, (HOPMYIUPOBaTh CBOM  TPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYNAaTh C TPE3EHTAIMel pe3yJbTaTOB IMO3HABATEIBHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIEHO MJIH COBMECTHO CO CBEPCTHUKAMM TP BHITIOJTHCHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIEIOBAHUIO CBONCTB
U3y4aeMbIX BEIIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyIupoBaTh BHIBOJIbBI
0 pe3yyibTaTaM IMPOBEACHHBIX HCCICAOBAHUIN ITyTEM COTJIACOBAHUS ITO3HIMHN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSMH.

OBJajieHUe YHUBEPCATbHBIMHU PEryJsITUBHBIMH J€HCTBUSIMMU:

CaMOCTOSTENIbHO IJIJAHUPOBATh W OCYIIECTBIIATH CBOIO TI03HABATEIHHYIO
NEeATEIBHOCTh, OMpenessas €€ Iend W 3aJadd, KOHTPOJIMPOBATH WU IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpEIaraéMblii ajiroput™m JACHCTBUU mpu
BBITIOJIHEHUU YYEOHBIX UM HCCIEAOBATENbCKUX 3a7a4, BBIOUpaTh Hauboliee
3¢ (PeKTUBHBIN C€MOCOO WX pelIeHUs C Y4ETOM TMOITYYEHUS HOBBIX 3HAHHUH O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH JIEATETLHOCTH HAa OCHOBE CaMOaHaIM3a
¥ CAaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUSD»)
OTpa)KaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUM O XHMHYECKOH  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpPa, POJM XHMHUU B TIO3HAHWU SIBJICHUU



npupoasl, B (OPMUPOBAHWU MBIIUICHUS ©  KyJIbTYPhl JUYHOCTH, €€
(GYHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIAHOU
cpene;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATa0IINE TMOHATHS (XMMHYECKUH BJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATEILHOCTh, XUMHUYECKast
CBA3b, CTPYKTypHas (opmyina (pa3BEpHYTas M COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJSIpHBIM OOBEM, YIJIEPOMHBIN CKeneT, (YHKIMOHAIBbHAS TpyIIa,
paauKan, U30Mepus, U30MEPbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YTJIE€BOJOPOIbI,
KHCIIOPOJ, M a30TCOJACPKAIIUE COCAUHEHUS, MOHOMEp, IMOJMMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJIIPHBIE COCIMHEHHS); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChI BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJIYYECHUH MU
0€30MacHOM HCIIOJIb30BAHUN BAXKHEMIIUX OPraHMYECKHUX BELIECTB B OBITY U
IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKa,;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpPHbIC MPU3HAKHU TOHSATHUH,
YCTAHABJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHATHS IIPU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHMYECKUX COETMHEHMIA;

c(OPMUPOBAHHOCTh YMEHMM HCIOJB30BAaTh XUMUYECKYIO CHUMBOJMKY MJIs
COCTaBJICHUS] MOJIEKYJIAPHBIX W CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIlEHHOM)
GopMyn OpraHMYECKMX BEUIECTB W ypPaBHEHUH XUMHYECKUX PEAKIUH,
M3rOTaBIMBATh MOJENHM MOJIEKYJ OPraHMYECKHMX BELIECTB JJISl MIUTIOCTPALMH HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHHS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAaHABIIUBATh MPUHAIICHKHOCTh H3YUECHHBIX
OPraHMYEeCKMX BELIECTB II0 MX COCTAaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne CcoeauHeHUud (YrJIeBOIOPOIbl, KHUCIOPOJ U a30TCOAEpIKAIIHe
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematnueckoir HomeHnkiatype (IUPAC), a Takke NpHUBOAMTH TPHUBHAIHHBIC
Ha3BaHUSl OTJACJIbHBIX OPTraHWYECKUX BEIIECTB (ATUJICH, MPOIMUJICH, alleTUJICH,
ATUWJICHTJUKOb, TIUIEpUH, (HEeHO, GopManbAeTul, aeTalbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIOTA, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCJIO0TA, IIII0K03a,
bpykTO3a, Kpaxmal, IeJUIH0103a, TJIUIUH);

c(OPMUPOBAHHOCTh YMEHHUSI OMNpPENEISITh BHJIbI XUMHYECKOM CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIEC U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSTHh TIOJOKECHHUS TEOPUU CTPOCHUS
oprannveckux BeimiectB A. M. bytiepoBa aist 00bSCHEHHS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHs MacChl BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
du3nUecKkue W XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENCH pa3IMIHBIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 3TaH, JTUJICH, MPOMWJICH, aleTUJICH,
Oyranuen-1,3, metunodyraauen-1,3, OEH30JI, METAHOJ, 3TAHOJ, AITHJICHIJIUKOJb,
[JIMLEPUH, (EHOJI, alleTalbJIeTHl, MypaBbUHAsl M YKCYCHas KHCIJOTHI, TJIIOKO3a,
KpaxmaJ, HEJII0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTFOCTPUPOBATh F'€HETUYECKYIO
CBS3b MEXIYy HUMU YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Colpbid (He(PTh, MNPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKu U
MPaKTHUECKOe MPUMEHEHHUE TPOAYKTOB IIepepaboTKu;

c(hOPMHPOBAHHOCTh YMEHHH TMPOBOJIUTH BBIYHCICHUS 110 XUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOJYKTa
peakiMu IO H3BECTHBIM Macce, O0BEMY, KOJUYECTBY OJHOTO M3 HMCXOIHBIX
BEIIIECTB MJTU TIPOIYKTOB PEAKITHH);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAaHMI 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3yUYCHUU BEILIECTB U
XUMUYECKUX ABJICHUN (HaOIt0/IeHnEe, U3MEpPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHUS pEUICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTyallMsIX, CBS3aHHBIX C BENIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATH MPaBUiia MOJb30BAHUS XUMUYECKON
MOCYJIOM W J1TabOopaTOpHBIM 000pYJOBAaHMEM, a TaK)Ke MpaBuia OOpaliieHus ¢
BEIIECTBAMHA B COOTBETCTBHHM C MHCTPYKIHMSMH TIO BBITOJTHCHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh yMEHUHW IIJIAHUPOBATh W BBIMOJHATE XUMHUYCCKUN
AKCTIEPUMEHT (IIPEBPAIlICHNS] OPTAaHMYECKUX BEIIECTB MPU HarpeBaHUU, MOJTyUYCHHUE
STWJIEHA W U3YYCHHE €ro CBOWCTB, KAUE€CTBEHHBIC PEAKIMU OPraHMYECKUX
BELIECTB, JCHATypalusi OEJIKOB MpU HArpeBaHHWM, LIBETHBIE PEAKLIUU OEJIKOB) B
COOTBETCTBMM C TMpaBWIAMH TEXHUKH O€30MAaCHOCTH TpU OOpallleHuH ¢
BEIIECTBAMU U JAOOPATOPHBIM OOOPYJOBAaHUEM, TIPEICTABISATH PE3YIbTAThI
XUMUYECKOTO OKCIEpPUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakimii 1 GopMyIUpPOBaAThH BBIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(OpMaIMIo, TOMy4aeMyl0 U3 pa3HbIX HWCTOYHUKOB (CpEICTBa MAacCOBOM
uHpopmaruu, UuTepHeT u apyrux);



chOPMHUPOBAHHOCT, ~ yYMEHHH  COONIOAaTh  MpPaBWIA  AKOJOTHYECKU
[eJ1eCO00pa3HOro MOBENECHUsT B OBITY W TPYAOBOW JESATENBHOCTH B LEJSAX
COXpPAaHEHMUSI CBOETO 3J0POBbS M OKpYXKAlOLIEd MNPUPOJHON CpeAbl, OCO3HABATH
ONAaCHOCTh BO3JICHCTBUS Ha J>KMBBIE OPraHW3MBbI OIPEIEIEHHBIX OPraHUYECKUX
BeIlleCTB, MoHUMAasi cMbica nokazarens [IJIK, mosicHATh Ha mpuMepax CHoCOOBI
YMEHBIIICHUSI U TPEIOTBpAIEHUS] HMX BPEAHOTO BO3JCHCTBUS HA OpPraHu3M
YEJI0BEKA;

JUIsE OOyYaronIMXcsi ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUI;

JUISL  CHENBIX M CHAa0OBHIASIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHBle pe3ynbTaThl OCBOCHHUS Kypca «OOImas M HeopraHuyeckas
XUMUS OTpakaroT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHUMHYECKOH COCTaBIISIOIICH
€CTECTBCHHO-HAYYHON KApTUHBI MHUpa, POJM XHUMHHU B TIO3HAHWM SIBJICHUI
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJI PEIICHUs TPAKTUUECKUX 3a/1a4
U IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO W IIPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalONINe MOHATHSA (XMMHUYECKHH DSJIEMEHT, aTOM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJIEKYyJia, MOJib, MOJSIPHBI OOBEM,
BaAJICHTHOCTb, DJIEKTPOOTPUIATEILHOCTh, CTEIICHh OKUCIEHUS, XUMUUYECKasl CBS3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOIHAs), KpUCTAINIMUECKasl PEIIETKa,
TAMBl ~ XUMHUYECKUX  PEaAKIUMid, PpPacTBOP, JJEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJIEKTPOJIMTUYECKAs: JUCCOLMAIIUS, OKHUCIWUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKON peakiuu, XHMHYECKOE PaBHOBECHE); TECOPUM U 3aKOHbI (Teopus
AJIEKTPOJIMTUYECKON Jucconuanuu, nepuoanyeckuid 3axkoH JI. M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHHUS W MPEBPAILCHUS YHEPrUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMUH,
MHMPOBO33PEHUYECKHE 3HAHMS, JIeKaIllde B OCHOBE NMOHWMAaHUS MNPUYMHHOCTH H
CUCTEMHOCTH XMMHUYECKHX SIBJICHUM, (HDAaKTOJIOTHYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM MCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU IEATETLHOCTH YETIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHI BBISBIATh XapAKTEPHBIC MPHU3HAKH MOHSITHUH,
YCTaHABJIMBaTh MX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHUS MPHU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpMHUPOBAHHOCTh YMEHHUH HCHOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBiieHUs (OpPMyNl  BEIIECTB W ypPaBHEHUW XUMHYECKHX pEaKIui,
cuctematuyeckyto HomeHkaaTypy (IUPAC) u TpuBHalibHbIe Ha3BaHUSI OT/AEIBHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid ra3, yrieKUCHbI ra3, aMMHak, raméHas
U3BECTh, HETAlIEHAs! U3BECTh, MTUThEBAS COJA, MUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPENIEISATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METAJUINYECKasi, BOJOPOJIHASA) B COCIMHEHUAX, TUI
KPUCTAUIMYECKONW PEIMIETKH KOHKPETHOTO BEIIECTBA (aTOMHas, MOJEKYJISpHasd,
MOHHAsA, METAJJIMYECKAs ), XapaKTep CPEIbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCIUHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBIINBATh MIPUHAJJICKHOCTh
HEOPraHWYECKUX BEUIECTB MO HUX COCTaBY K OINpPEACIEHHOMY KiacCy/TpyIe
COCIMHEHU (MPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCHIbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEepHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa [l.
N. MeHaeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dyieMeHTOB 1-4 mepuonoB Ilepuonnyueckoid CHUCTEMBI
xuMmuueckux snemeHToB JI. M. MenpaeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTHUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCAMHEHUN
110 Iepuoaam u rpynnaMm llepuoanueckon cucrembl XuMHUECKUX d1eMeHToB /[[. W.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHMH  XapaKTepu30BaTh (OMUCHIBATH)  OOIIUE
XUMHAYECKHUE CBOMCTBA HEOPTraHMYECKMX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHWE T€HETUYECKOW CBA3M MEXKAY HEOPraHMYE€CKUMHU
BEILIECTBAMU C TOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUSI KJIacCU(DUIIMPOBATh XUMHUUYECKUE PEAKIUU IO
pa3IMYHBIM TMPU3HAKaM (YUCIY U COCTaBy pEarupyrolliux BEHIECTB, TEMJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIIEHUS DJIEMEHTOB, 00paTUMOCTU
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUH COCTAaBJISATh YPaBHEHHUS DPEAKIMN pPa3TMYHBIX
THUIIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUSI PEaKIUii HOHHOTO 0OMEHa, yUUThIBas
YCJOBUS, PU KOTOPBIX 3TU PEAKIIUU UYT A0 KOHIIA;



cOpPMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKUWH, MOATBEPKIAIOLINE
KaueCTBEHHBI COCTaB PAa3jJUM4HbIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATh
ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

cOpPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYHUIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKIUN;

c(OPMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (nmpunuun Jle [latense);

c()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JeXallre B OCHOBE MPOMBIIUICHHOTO IOJIYYEHUSI CEPHOM KHUCIOTBHI, aMMHUAKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX NPHUHIMUNAX H
AKOJIOTUYECKUX MPOOIEMaX XMMUYECKOTO IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCIEHHUS C HCIOJIB30BAaHUEM
HNOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XUMHUYECKHX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YHYACTBYIOUIMX B peakUuu
BEILIECTB, TEIUIOBOr0O 3¢ (eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BELLECTB, IPEBPAILLCHUS U COXPAHEHUSI SJHEPIUU;

c(OpPMUPOBAHHOCTh YMEHHUM COOIOAATH MTpaBUila TOJb30BAaHUS XUMUYECKON
nocyoM U J1abopaTOpHbIM OOOpYAOBAaHMEM, a TaKKe MpaBHiia OOpallleHus C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLHMSIMHU IO BBIMOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHIL
AKCIIEPUMEHT (pa3yioKeHHE MEPOKCHAa BOJOpOJa B MPUCYTCTBUHU KaTalu3aTopa,
OMpENEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IOMOIIbI)  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peakuuy MOHHOTO OOMEHA, KaueCTBEHHbIE peakUuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCIEPUMEHTAIBHBIX 33Jay IO
temaM «Metamibs» U «HemeTtannbsl») B COOTBETCTBUM C TNpaBUIaMH TEXHUKH
0€30MacHOCTH MPHU OOpAIllEHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 00OPYIOBaHUEM,
MPEACTABIATh PE3YNbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amucH
YpaBHEHUH COOTBETCTBYIOIIUX peakiuuil U (OpMYyJIHpOBAaTh BHIBOJbI HAa OCHOBE
ATUX PE3YNbTATOB;

c()OPMUPOBAHHOCTh YMEHUM KPUTUYECKH AaHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaLIMIO, TOJYy4YaeMyl0 M3 Ppa3HbIX HCTOYHMKOB (CpelcTBa MacCOBOM
KOMMYHUKaIu, THTEpHET U Ipyrux);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COOMIOZaTh  TpPaBWIA  DKOJOTUYECKU
1IeJ1ecCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJSIX
COXpaHEHUsI CBOETO 3J0pPOBbS U OKPYXKAIOIIEH NPUPOAHONU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA )KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbic nokaszarensa IIJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIICHHUS H
MPEIOTBPALICHHUS UX BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKa;

g O0YyYaronuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE
MPUMEHSTh 3HaHHA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CHENBIX M CHa0OBHIASIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cUCTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/m Kounrpoabnsie | Ilpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbBIE pecypchl
padoThI padoTshI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYECKON XUMHHU
[IpenMeTr opraHuYeCKOM XMMHU. https://academy-

1.1 Teopus cTpoeHUs OpraHuYeCKUX 6 0 0 content.apkpro.ru/lesson/a9f3d191-

coennHeHnuit A. M. bytieposa Sele-4e24-ac02-efb16fa49f6a
Htoro no pazneny 6
Paznen 2. YrieBoaopoasl

IIpenenbHblE YTIEBOAOPOILI — https://acadenmy-

2.1 P . P 4 0 0 content.apkpro.ru/lesson/258ddc06-
ATIar®T ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHbIe yriIeBOJOPOIB: https://acadenmy-

2.2 P yr POARL: 12 0 1 content.apkpro.ru/lesson/4038171e-
AJIKCHPL, ATKATHCHDI, aTKHHRT 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApOoMaTHYECKHE yTIIeBOIOPOIbI 4 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
2.4 PHPOZGIRIE HUTORHIIA 6 1 0 https://lesson.edu.ru/04/10
YIIEBOIOPOOB U HX TepepadoTKa
Hroro o pasueny 26
Pasznea 3. Kuciopoacoaepxamme opranudeckKue coelMHeHsI
3.1 Cruptel. @enon 6 0 0 hutpsi/igcadenmy-

content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad71694f

Anpneruapl. KapOOHOBBIE KUCIIOTHI.

https://academy-

3.2 14 content.apkpro.ru/lesson/8664b319-
Crroxubie Shupe! 0ba3-4945-b076-ch7ae5858090
https://academy-
3.3 VYriaeBoasl 6 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Htoro no pazneny 26

Pa3znen 4. A3oTcoaep:xamme OpraHudecKue coeJMHeHm st

https://academy-

4.1 AmMuHbl. AMUHOKHCIIOTEL beku 6 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Htoro no pazneny 6
Pa3nen 5. BoicokoMoJieKyJISIpHbIE COeTMHEHU S
5.1 ITnacrmaccel. Kayuyku. Bonokna 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOBIIO 68

[NPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
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https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbie
Ne n/m P Konrpoabnbie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTruueckue 0CHOBBI XUMUH
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepunoanueckas cucteMa XUMHYECKUX 6 0 0 https://lesson.edu.ru/04/10
anemenToB J[. 1. MenjeneeBa
1.2 XHUMHYECKUE PEaKIIUN 12 1 1 https://lesson.edu.ru/04/10
1.3 Crpoerne semectsa. Muoroobpasue 8 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Htoro no pazneny 26 https://lesson.edu.ru/04/10
Paznen 2. Heopranuueckasi Xumust
2.1 MeTtamnel 12 0 https://lesson.edu.ru/04/10
2.2 Hewmeramsl 18 1 https://lesson.edu.ru/04/10
2.3 (B335 HEOPTAHMYECKHX 1 OPraHHHCCKNX 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no paznery 34 https://lesson.edu.ru/04/10
Pasznen 3. XuMus 1 )KU3Hb
3.1 XUMUSA ¥ )KU3HD 8 0 0 https://lesson.edu.ru/04/10
Hroro o pasueny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB
Ne Hara DJIeKTpOHHbIe HU(pOBbIE
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE pecypcChl
padoThI padoThI
1 [IpenMeT opraHu4ecKou XUMHH, 04.09.2023 https://academy-
e€ BOBHMKHOBCHHUE, PA3BUTHE 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HA4YCHHE Sele-4e24-ac02-efb16fa49f6a
2 [IpenMeT opraHu4ecKou XUMHH, 07.09.2023 https://academy-
€€ BOBHMKHOBEHHUE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAaYEHUE Sele-4e24-ac02-efb16fa49f6a
3 Teopust cTpOEHUS OPraHUYECKUX 11.09.2023 https://academy-
coenuueHuit A. M. bytieposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE TI0JIOXKECHUS ab0e-4¢59-9dcf-20517ae4b52e
4 Teopus cTpoeHUs OPraHUYECKUX 14.09.2023 https://academy-
coenunenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE TI0JIOXKECHUS ab0e-4¢59-9dcf-20517ae4b52e
IIpencrasienue o 18.09.2023
KJIaCCU(UKALUU OPTaHUYECKUX
5 BeecTB. HoMeHknaTypa https://academy-

' P 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucrematieckas) u e1a9-410f-b8be-b4ch589acad1
TPUBHUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEIIECTB

6 IIpencrasnenue o 21.09.2023
KJIaCCU(UKALUU OPraHUYECKIX
BemecTB. HoMeHknaTypa https://academy-
' P 1 0 0 content.apkpro.ru/lesson/726ee099-

(cucremaTnueckasi) u
TpPUBHAJIbHBIC HA3BAHUS
OpTraHU4YCCKUX BCIUICCTB

e1a9-410f-b8be-b4ch589aeadl



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
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25.09.2023

https://academy-

A :
! JTKAHRT COCTaBUH cTpocHue, content.apkpro.ru/lesson/258ddc06-
TOMOJIOTIHICCKIH AL ec23-473c-b3d7-ed82fcaddd02
3 28.09.2023 https://academy-
AJ'IKaHBIZ COCTaB u CTpOGHI/Ie,
. content.apkpro.ru/lesson/258ddc06-
TOMOIIOTHHCCKHH Pl ec23-473c-h3d7-ed82fcaddd02
y 01.10.2023 https://academy-
9 MeTaH U 5TaH — HpOCTCI/II_HI/Ie
content.apkpro.ru/lesson/258ddc06-
HPCCTABUTCIIH ATTKAHOB ec23-473c-b3d7-ed82fcaddd02
10 y 05.10.2023 https://academy-
MertaH u dTaH — IMPOCTCUIIINC
content.apkpro.ru/lesson/258ddc06-
HPCACTABUTCIIH ATKAHOB ec23-473c-b3d7-ed82fcaddd02
1 , 09.10.2023 https://academy-
AJ'IKeHBI. COCTaB U CTPOCHHUC,
B content.apkpro.ru/lesson/4038171e-
cBoucTBa 4158-4bd1-ae98-18dc1cfh9399
. DTUIIEH U TPONUIIEH — 12.10.2023 hitps://academy-
. P content.apkpro.ru/lesson/4038171e-
TpOCTCHIINE HPEACTABUTETH 4158-4bd1-ae98-18dc1cfb9399
AJIKEHOB
_ 16.10.2023
13 STHHGHVH MPOTHITICH https://lesson.edu.ru/04/10
HpOCTeI/IHII/Ie Hpe]lCTaBI/ITeJ'II/I
AJKEHOB
K o ] 19.10.2023
14 OHTpombHas padota Ne 1o https://lesson.edu.ru/04/10

TeMe «AJIKaHbl. AJIKEHBD)
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15 IIpaktuyeckas pabora Ne 1. 23.10.2023
P P https://lesson.edu.ru/04/10
«Ilonydenue sTuneHa u
H3Y4YEHUE €r0 CBOMCTBY»

6 DTUIIEH U OPOIUIICH — 26.10.2023 https://academy-
MpOCTEUIINE content.apkpro.ru/lesson/53cd2379-
MPEACTABUTEIHN 2345-43b1-9f67-7ebcdaf03ce0
aJIKCHOB
Ankanuensl. byranuen-1,3 u 09.11.2023

0 -1,3.11

Y MeTIbyTaARen OLYIEHHE https://lesson.edu.ru/04/10
CHHTETUYECKOT0 KayuyKa U
pe3UHEbI

18 Aunkanuensl. byraguen-1,3 u 13.11.2023

0 -1,3.11
METHDYTAIET OIYACHHE https://lesson.edu.ru/04/10
CUHTETHUYECKOTO KayuyKa 1
PE3UHEBI
AJIKWHBI: COCTaB U OCOOCHHOCTH 16.11.2023

1 , 5 .

? CTPOCHIA FOMOHomqveCKPfH pAA https://lesson.edu.ru/04/10
AleTUIIeH — MPOCTEHIINN
NpeaACTaBUTECIIb AJIKMHOB

20 AJIKMHBI: COCTaB H OCOOEHHOCTH 20.11.2023
CTPOCHHUSI, TOMOJIOTHYECKHUH PSIJI.

P . . e https://lesson.edu.ru/04/10
AleTUIIEH — MPOCTEHTIIHIA
MpEaACTaBUTEIb AJIKUHOB

21 Boluncnienus o ypaBHEHHUIO 23.11.2023 https://academy-

N P content.apkpro.ru/lesson/7dada027-
XHMITTICCKOH peartim 8448-418f-b416-fbaledd4ab6d
22 27.11.2023 https://academy-

Brprunciienust o ypaBHEHUIO
XAMHUYECKON peaKLUn

content.apkpro.ru/lesson/7dada027-

8448-418f-b416-fbaledd4ab6d



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
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23

Apenbl: 6EH30J1 U TOTYOJI.
TOKCUYHOCTH aPEHOB

30.11.2023

https://academy-

content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefs

24

I"'eneTnueckas CBA3b
YIJIEBOAOPOJIOB,
MPUHAJICKAIIUX K Pa3IMYHbIM
KJaccaM

04.12.2023

https://lesson.edu.ru/04/10

25

ApeHbI: OEH30J U TOIYOI.
TOKCHYHOCTH apEHOB

07.12.2023

https://academy-

content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4

26

[IpupoHbIE HCTOYHUKHU
YTJIEBOJOPOAOB: IIPUPOIHBIN a3
U MONyTHbIE HE(TAHBIE Ta3bl,
HEPTb U IPOAYKTHI €€
nepepadboTKu

11.12.2023

https://lesson.edu.ru/04/10

27

[IpupoHbIE HCTOYHHUKHU
YTJIEBOJOPOOB: IPUPOIHBIN a3
U TMONyTHBIE He(TAHBIE Ta3bl,
HEPTb U IPOAYKTHI €€
nepepadoTKu

14.12.2023

https://lesson.edu.ru/04/10

28

Konrtponsnas padora Ne2 no
pazzaeny «YTIeBOIOPOABD)

18.12.2023



https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
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29 Pabora Hazx ommOkamu 21.12.2023
30 HpHpoatie HCTOMHIKH 2o12.2023 https://lesson.edu.ru/04/10
YIJIEBOIOPOOB:
MIPUPOAHBIN ra3
31 [IpenenbHble OJTHOATOMHBIE 28.12.2023 https://academy-
CIIUPTHI: METAHOJ U ATAHOJI. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fad71694f
32 [IpenenbHble OJTHOATOMHBIC 11.01.2024 https://academy-
CIIUPTBL: METAHOJ U TAHOJ. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fad71694f
33 MHOr0aTOMHBIE CIIUPTHI: 15.01.2024 https://academy-
content.apkpro.ru/lesson/461aa9c8-
STHICHITTHROTE H HIMHCPUH c0ef-4827-a8e5-d12a0bedc826
* MHOr0aTOMHBIE CIIUPTHI: 16.01.2024 https://academy-
' content.apkpro.ru/lesson/461aa9c8-
STIDICHITHKOIE 1 Tntiepu cOef-4827-a8e5-d12a0bedc826
35 DeHOI: CTPOCHUE MOJIEKYJIBI, 22.01.2024 https://academy-
bu3nueckrue 1 XUMUUYECKHE content.apkpro.ru/lesson/649883h8-
CBOMCTBA, IPUMEHEHUE 7¢5f-4f16-896e-10a2278b08f1
36 deHOI: CTPOEHNE MOJIEKYITBI, 25.01.2024 https://academy-
¢du3nueckrue 1 XUMHYECKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBa, IPUMEHEHUE 7¢5f-4f16-896e-10a2278b08f1
37 Anpaeruapl: GopManbaeTuI u 29.01.2024 hitps://academy-
content.apkpro.ru/lesson/8664b319-
aueTANbACTHAL. AUCTOR Oba3-4945-H076-ch7ae5858090
38 01.02.2024 https://academy-

Anpaeruapl: GopManbaeTuI U
areTanbIerua. AleToH

content.apkpro.ru/lesson/8664b319-

0ba3-4945-b076-cb7ae5858b90
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OnHOOCHOBHBIE NPEEIbHBIE

05.02.2024

https://academy-

% KapOOHOBBIC KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MYypaBbUHAs U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d

40 OJIHOOCHOBHbIE TIPEICITbHBIC 08.02.2024 https://academy-
KapOOHOBBIC KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MYypaBbUHAs U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d

a [TpakTuueckas padota Ne 2. 12.02.2024 https://academy-
«CBo¥icTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOTBD) 386d-444a-8de3-7efha8h98cdb

" CreapuHOBas 1 OJIEUHOBAS 15.02.2024
KHUCJIOTBI, KaK MTPEACTABUTEIN https://lesson.edu.ru/04/10
BBICHINX KapOOHOBBIX KHCJIOT

43 CreapuHOBas 1 OJIEUHOBAS 19.02.2024
KHUCJIOTBI, KaK MTPEACTABUTEIN https://lesson.edu.ru/04/10
BBICHINX KapOOHOBBIX KHCJIOT

” Mpbuta Kak COJIM BBICIIUX 22.02.2024
KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10
MOIOIIIee ICUCTBHE

45 Mpbuta Kak COJIM BBICIIUX 26.02.2024

KapOOHOBBIX KUCIIOT, UX
MOIOIIIee ICUCTBHE

https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CrnosxHble 3(hupsl KaK

29.02.2024

46 MIPOU3BOIHBIC KAPOOHOBBIX https://academy-

p r p content.apkpro.ru/lesson/71ac43f2-
KHCIIOT. © HAPOITHS CHOAKHBIX a0d4-4945-a0eb-1e59cd5f4d9f
3¢hupoB

4t Crnoxubie 3(UpPHI Kak 04.03.2024
MIPOU3BOIHBIC KAPOOHOBBIX https://academy-

p r p content.apkpro.ru/lesson/71ac43f2-
IO, T IO CIOAHB 80d4-4945-a0eb-1e59cd5f4dof
3¢hupoB

) 07.03.2024 https://academy-
48 JKupbl: ruaposH3, IPUMCHEHHE,
6 content.apkpro.ru/lesson/71ac43f2-

HOJIOTHHECKA POITh KHPOB a0d4-4945-a0eb-1e59cd5f4dof

* )KI/I bI: TUOAPOJIN3, IPUMCHCHUC 11032024 https://academv—
5 Prl- THAp - 1IP ’ content.apkpro.ru/lesson/71ac43f2-

HOJIOTHHECKA POITb KHPOB a0d4-4945-a0eb-1e59cd5f4dof

50 KonTponsHas paboTa 14.03.2024
Ne3 o pazneny
«Kucnopoaconepxaine
OpPraHUYeCKUEe COCTUHCHHS
VTIIeBOIBI; COCTAB, 18.03.2024
51 kiaccuukanus. Baxuneimme https://acadenmy-
’ content.apkpro.ru/lesson/709ce43a-
TpCACTABUTCIIH. TTHOKO3a, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
52 VTIIeBOMBI: COCTAB, 21.03.2024
kinaccugukanus. Baxuneime hitps://academy-
’ content.apkpro.ru/lesson/709ce43a-
TpC/ICTABUTCIIH. TTFOKO3a, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
53 01.04.2024

KanMaJ] M ICJI0JI03a KaK
MMPUPOAHBIC ITOJIUMEPBI

https://lesson.edu.ru/04/10
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Kpaxman u nemnoinosa kak

04.04.2024

54 https://lesson.edu.ru/04/10
MPUPOJIHBIC TOJTUMEPHI
AMMHBI: METHJIAMHH U aHUJIUH 08.04.2024
> https://lesson.edu.ru/04/10
55 11.04.2024 https://academy-
AMWHBI: METUJIAMUH 1 aHUJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
57 |AMUHBI: METUJIAMUH U aHWINH 15.04.2024 https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHMHOKHUCIIOTHI KaKk 18.04.2024 httos://acad
ps://academy-
>8 aM(pOTEpHEIC OpranHHecKie content.apkpro.ru/lesson/c2f2f3d7-
COCAMHEHMN, HX bHONOH1eCKOe 43d1-4873-ace0-78ecab009628
3HaueHue. Ilentuast
59 AMHHOKHUCIIOTHI KaKk 22.04.2024 httos://acad
ps://academy-
aM(OTEpHBIC OpraniecKie content.apkpro.ru/lesson/c2f2f3d7-
COCAMHEHN, HX GHoNOrH1eCKoe 43d1-4873-ace0-78ecab009628
3HaueHue. [lentuas
60 benku kak npupogHbie 25.04.2024 https://academy-
BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COeTUHCHUS 43d1-4873-ace0-78eca6009628
61 benku xak npupoHbIe 02.05.2024 https://academy-
BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COeTUHCHUS 43d1-4873-ace0-78eca6009628
0 06.05.2024
62 CHOBHBIC TOTHITIA XHMIH https://lesson.edu.ru/04/10
BBICOKOMOJIEKYIISIPHBIX
63 OCHOBHBIC TIOHATHS XHMHH 13.05.2024

BBICOKOMOJIEKYJISIPHBIX

https://lesson.edu.ru/04/10
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COCIUHEHUN

OCHOBHBIEC METOJIbI CHHTE3a 13.05.2024
64
BHCOKOMOH? KYIIPHRX https://lesson.edu.ru/04/10
coeguHeHui. IImactMmaccel,
Kay49yKH, BOJIOKHA
65 To10Bas KOHTPOJIbHAS 1 16.05.2024
pabora
66 Pas6op 3azanuii EI'D 1 06.05.2024  https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
67 Pas6op 3azanuii EI'D 1 20.05.2024  https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
68 | Pesepssiit ypox 1 23.05.2024 |nttps://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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11 KJIACC

Ne Hata Tema ypoka
ypoka MPOBEICHUS
[Tnan Dakt
Tema Ne 1: «CtpoeHue aToma» - 9 yacoB

1. 05.09 Wuctpykrax mo Th Ha ypokax XumMun. ATOM — CIIO)KHAsI YaCTUIIA.

2. 06.09 CTOSTHHE DJIEKTPOHOB B aTOME.

3. 12.09 [EKTpOHHAs KOHPUTyparys aTOMOB XHMHUYECKHUX IIEMEHTOB.

4. 13.09 [EKTpOHHAs KOHPUTyparys aTOMOB XHMHUYECKHUX IIEMEHTOB.

5. 19.09 NICHTHBIC BO3MOXKHOCTH ATOMOB XHMHYECKHX 3JICMEHTOB.

6. 20.09 PPUOIMYECCKI 3aKOH W IEpHOIMYecKas CHCTeMa XHMHUYECKHX  DIIEMCHTOB
J.M.MenaeneeBa u CTpoeHUE aToma

7. 26.09 PPUOIMYECCKI 3aKOH W IepHOIMYecKas CHCTeMa XHMHUYECKHX  DIIEMEHTOB
J.M.MenaeneeBa u CTpoeHHE aToma.

8. 27.09 nIeHue 3a1ad no Teme: «CTpoeHne aToMay

9. 03.10 Kontpoasnas padora Nel no teme: «CTpoeHHE aToMay.
Tema Ne2: «Ctpoenue Bemecrsa» — 11 yacos

10. 04.10 HadM3 pe3yNbTaTOB KOHTPOIBHOW paOoThl. XWMHUYECKas CBI3b. EmuHas mpupona
XMMHUYECKOH CBSI3H.

11. 10.10 IMUYecKas CBsi3b. EniHAs Ipupoga XUMHUYECKOH CBS3H.

12. 11.10 CBoIicTBa KOBAJICHTHOW XUMHUYECKOH CBS3H.

13. 17.10 JlucriepcHBIE CHCTEMBI

14. 18.10 Teopus cTpoeHHs XUMIYECKUX coeqnHeHn A.M.Bytneposa

15. 24.10 [Ipaktuueckas pabora Nel mo Teme: «PemeHnme SKCIEPUMEHTANIBHBIX 3aqad II0
OTIPEJICTICHHUIO IUIACTMACC U BOJIOKOH.

16. 25.10 Teopus cCTpoeHUs XUMIYECKUX coeanHeHniH A.M.bytneposa.

17. 07.11 [TonmmMeps! opraHmYecKie U HEOpPraHMIESCKHE.

18. 08.11 ITonumMeps! OpraHMYeCKUe U HEOPraHUYECKHUE.

19. 14.11 O06001IeHHE ¥ cUCTeMaTH3aIHs 3HaHWi 1o Teme: «CTpoeHUe BEeNeCcTBa

20. 15.11 Kontpoabsnas padora Ne2 no teme: «CTpoeHHe BeleCTBa
Tema Ne3: «Xumnyeckue peakuun» — 16 yacos

21. 21.11 AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThl. Kitaccndukanus XuMudecknx peakuuii B
HEOPTraHUYeCKOM XUMUU.

22, 22.11 Knaccngukarust XUMHYIECKUX peakIiii B OPraHNUECKOW XUMUH.

23. 28.11 Kak nayT XuMudecKkue peakinu.

24, 29.11 ®DakTOpHkI, BIUSIONINE HA CKOPOCTh XMMHUYECKOHN peaKIny.

25. 05.12 O06paTUMOCTh XUMUYECKHIX PEAKINI. X UMUIECKOE PaBHOBECHE.

26. 06.12 IIpakTuyeckass paGora Ne 2 mo Teme: «CKOpPOCTh XMMHYECKOH PEaKI[HH.
XUMHUYeCcKoe paBHOBECHE).

217. 12.12 CreneHb OKHCICHUS




28. 13.12 OKHCIUTENFHO-BOCCTAHOBUTEIFHBIE PEAKITHH

29. 19.12 DNeKTpOIUTHIECKAs JUCCOLUALMS

30. 20.12 Bopoponnsiit mokxasarens. IlpakTudeckas padora Ne 3 mo Tteme: «Pemienue
HKCTIEPUMEHTAJIBHBIX 3314 10 TeMe «[ UIpousy.

31. 26.12 IIpomexxyrouHast KOHTpOIBbHAs padoTa 3a | momryromue 2022-2023 yaebHoro roma (o
TEKCTy aAMUHHUCTPALINH)

32. 27.12 AHanu3 pe3ysibTaToB KOHTPOJIBHOM paboThl. ['mapous.

33. 09.01 O06001IeHre 1 cUCTeMAaTH3aIHs 3HAHUHA 10 TeMe: «XUMHUUECKUE PEaKIum»

34. 10.01 Wuctpykrax mo Th Ha ypokax xumu. I'uapomnus.

35. 16.01 Kiaccudukanms HeopraHu4eCKuX BELECTB.

36. 17.01 Kontpoabsnas padora Ne 3 o teme: « XMMHUYECKUE PEAKIUI.
Tema Ned: «BemecTBa n ux cBoiicTBa» - 22 yaca

37. 23.01 AHanu3 pe3yJIbTaTOB KOHTPOJBHOH paboThl. Pemenne 3amad mo teme: «XUMHYIECKHE
peaKIum»

38. 24.01 Krnaccudukanus opraHiuecKux BEIIEeCTB.

39. 30.01 MerTaisl.

40. 31.01 Koppo3sus meramnos.

41. 06.02 O6111e crioco0bl MOTYICHUS METAILIOB.

42. 07.02 Oo61mrre crocoObl TOTYICHUS METAIIIOB

43. 13.02 Hemeramsr.

44, 14. 02 IpakTuyeckas padora Ned mo teme: «llonmyueHue, cobupaHue W pacro3HaBaHHE
ra3oB, U3y4€HUE UX CBOMCTBY.

45. 20.02 IIpakTunyeckas padora NeS mo teme: «PemeHne >KCIepHMEHTANBHBIX 3a/1ad I10
HEOPraHUYECKON XUMUU.

46. 21.02 Hemeramsr.

47. 27.02 28.02 Kucnoter opranndeckue.

48. 28.02 IIpakTnueckass pabora Ne6 mo teme: «PemieHue >KCIEepHUMEHTANbHBIX 3a4ad 110
OpPTaHUYECKOW XUMHI.

49. 05.03 AmdoTepHbIe HEOpraHMYECKNe COECMHEHNSI.

50. 06.03 OCHOBaHUsI HEOPIaHUUECKUE U OPTaHUUECKUE

51. 12.03 Kucnotsl Heopranuueckue.

52. 13.03 Counn.




53. 19.03 I'eneTmueckast CBA3b MEXKIy KIIaCCAaMU HEOPTAHUIECKUX COCTUHCHUH.

54, 20.03 I'eneTmueckast cB3b MEXIy KJaccaMy OpraHUYecKux coenuHeHnit. Cm.p.20.

55. 02.04 IIpakTnueckass pa6ora Ne7 mo Teme: «l'eHeTHueckas CBA3b MEXAY KiaccaMu
HEOPraHMYECKHUX U OPraHUYECKUX COCANHEHUID».

56. 03.04 O06001IcHNE ¥ CUCTeMaTH3alMs 3HAHUI 1Mo TeMme: «BelecTBa U ux CBOHCTBay.

57. 09.04 Kontpoasnas padora Ne 4 o teme: «BemecTBa u X CBOHCTBaY.

58. 10.04 AHanu3 pe3yJjbpTaToB KOHTPOJBbHOW paboThl. Pemienue 3amau no teme: «BemiecTBa u
WX CBOMCTBa»
Tema NeS: «Xumus B :KU3HH YesoBekay» - 10 yacos

59. 16.04 XuUMHUs U IPOU3BOICTBO.

60. 17.04 XUMHUS U CEIbCKOE XO3SIICTBO.

61. 23.04 XUMHUS U YKOJIOTHS.

62. 24.04 XuMHS 1 TOBCEIHEBHAS KU3Hb YEIIOBEKA.

63. 07.05 O0001eHre U cUcTeMaTH3alusl 3HaHUH 1o Kypey «O01mas XuMusi».

64. 08.05 IToBTOpeHue

65. 14.05 [ToBTOpEHHE

66. 15.05 HTorosast KOHTpOJIbHAS paboTa

67. 21.05 AHayu3 pe3yiabTaTOB KOHTPOJIBHOM PabOTHL.
IloBTOpEHUE

68. 22.05 [ToBTOpeHue













YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Xumus, 10 kimace/ IN'abpuensa O.C., Octpoymos WN.I'., Ciagkos C.A., AknronepHoe o61ecTBo «3maTenscTBo
«IIpoceemenune»,2021 r

Xumus, 11 knace/ IN'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AkurionepHoe 061ecTBo «3naTenscTBo
«IIpocsemenne»,2021r.

METOIUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Xumusi(6a30BbIypOBeHb ). Peanmnzanuys oOpa3zoBaHus: MeToandeckoe mocooue s yautens / KaBepuna A. A., [Tnayruna
I'.B.; mox pen.I'. B. ITuayrunoit. M. : ®I'BHY «MHcTuTyT cTpaterun pa3zsutus odpazoanus PAOy», 2022 81 c.:um.
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/









