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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XWMHUM Ha YpPOBHE CpeIHEro o0mero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PeE3yJIbTaTaM OCBOCHHS
dbenepanbHON 00pa30BaTEIbHOM IPOrpaMMBbl CPEIHETr0 OO0IIero o00pa3oBaHUs
(®OIT  COO), npencraBneHHbx B DeaepasbHOM  rOCyAapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qenepanny, peANU3YIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MNPOrpamMMbl, U
OCHOBHBIX ToNOkeHUM «CTpaterun pa3BuUTUd BocnuTaHus B Poccuiickoi
Oenepanuu Ha niepuoa a0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/M0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSICHUIO
oOmielt crpareruy 00y4deHus, BOCIUTAHUS M Pa3BUTHUS O0YUYaAIOIIUXCS CPEICTBAMU
yueOHoro npeamera «XuMusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3anM0O0OYCIOBIEHHOCTH IEJEH,
CollepKaHMsl, pPe3yJNbTaTOB OOy4deHUss W TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, II0JIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XKHUT 3aBEpLIAIOLIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XHMHUYECKOro O00pa3oBaHUs. OTU ILEHHOCTU KAaCaroTCs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelloBeKa, a TakKe DJKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBIO M TOpuUpogHOM cpene. Peammsyercs xumuueckoe oOpa3oBaHUE
00yyYaromuxcsi Ha YPOBHE CPEIHET0 OO0IIEero oOpa3oBaHUsl CPeACTBaAMU Y4eOHOTO
npenMera «XuUMUS», COJAEpKAHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMMme MO XUMHUU € Y4E€TOM cChneuuPuKkd HaykKu XUMHUH, €€ 3HA4YCeHHs B
MO3HAHWUW TIPUPOABI M B MaTEPUAIbHOW XU3HU OOIIECTBA, a TaKXKEe C y4ETOM
o0UmMX wened M MPUHLMUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMUSl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK HUIpaeT ocoOylo poJib B
COBPEMEHHOW IHUBWIM3AIIMHU, B CO3JaHUU HOBOM 0a3bl MaTEpUaIbHON KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIJIECHUS,
B CO3/IaHME€ LEIOCTHOIO MPEACTABICHUS 00 OKPYKaIOIIeM MHUpE KaK O €IMHCTBE
OpUPOJBl M YeNoBeKa, KOTopoe (OpMUPYETCSs B XMMHHM Ha OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYKAKOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aMMOJIEHUCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTajia
HEOThEMJIEMOI YacThI0 MUPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKH3HU KaXJIoro ujeHa oOmiecTtBa. CoBpeMeHHas XUMHUS KaK Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA Ha peElIeHue
I00adbHBIX TPOOJEM YCTOHYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CBHIPHEBOIA,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
U3Y4YEeHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLMYMa, MPOJOJDKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KYpChl  —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
opranudeckoil xumuu. GopMHUpOBaHME JAHHOW CHCTEMbl 3HAHUM MpPU HU3yYECHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOopraHu4veckass XuMus» copmupoBaHa B NpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia ©u 00yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW  HA  ONpPEACIIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOpUU CTPOCHMSI OpPraHHMYEeCKUX
COCIMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
NpeACTaBIEHU O CcTpoeHuHn BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OHOJOrMYECKU
aKTUBHBIX COeAMHEHWI. B Kypce opraHM4eckod XUMHUU TMOIY4aloT pPa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpEACTaBICHUS O XUMHUUYECKON CBSI3U, KJIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[Ton HOBBIM yriaoMm 3peHuss B MpeameTe «XuUMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCd HW3YYEHHBIH Ha YPOBHE OCHOBHOrO oOmiero oOpa3oBaHUs
TEOpeTUYeCKU MmaTepuan U (HaKTOJOTHYECKHE CBEICHUS O BEIIeCTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUS» OOYYarONIMMCSl TPEJOCTABISIETCS] BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



rIyOoXe TIOHATh HCTOPUYECKOE W3MEHEHUE (YHKIMH JTOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXKHEHINMX BEIIECTBAX, MX COCTaBE, CTPOECHHUH,
CBOMCTBax W NMPUMEHCHHUH, a TAKXKE O XUMHUUYECKUX PEAKIHIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEeMEHTaMH  COJIEP>KaHUs, WMEIOIIMMH KYyJIbTYPOJOTHYECKUN W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XHUMUU C
IPYTUMHU HayKaMH, PAcKphIBAIOT €€ POjb B TO3HABATEIBHOM M MPAKTUYECKON
JEATENBbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBaXXEHHUS K IPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npo0OyieMax, CBS3aHHBIX C XUMHUEH, KPUTUYCCKH OCMBICIMBATh HWH(POPMAIUIO M
OpUMEHSATh €€ I TONMOJHEHUs 3HAHWM, pEIIeHUs HHTEIUIEKTYalbHbIX M|
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npenmera «XUMUS» ~ JTaHHOTO  YPOBHS  M3yYCHHS  OPHUEHTHPOBAHO Ha
dbopMupoBaHUE y OOYUYAIOMIHUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TIOHUMAHHUS
dunocopckux uaeH, TakuX KaK: MaTEepHAIbHOE €IUHCTBO HEOPTraHUYECKOro H
OpPraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTpOEHHEM, ITI03HABAEMOCTh TMPHUPOJHBIX SBICHUNW MYyTEM OJKCIIEPUMEHTA U
pelICHHUsI TPOTHBOPEYMN MEXKIy HOBBIMH (aKTaMH U TEOPETHUYCCKUMU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke mpodseM cOepeKeHHUs] IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3J]aHUs HOBBIX
TEXHOJOTUN U MATEPHUATIOB.

B rmnmane pemeHus 3aa4  BOCIIUTAHHS, Pa3BUTHUS U COIMATH3AIUH
OoOy4YaromMXcs NPUHATHIE MNPOrPAMMOM IO XHMHUU TMOJXOJbI K OIPEACIICHUIO
CollepKaHUSI H TOCTPOCHHUS TIpEeAMeTa MPEeayCMaTpUBaOT (OPMUPOBAHUE
YHUBEPCAIBHBIX y4EOHBIX JCHCTBUN, UMEIOMMUX 0a30BOE 3HAYCHUE A
pPa3NUYHBIX BHJIOB JIEATENILHOCTU: pEUIEHUs MpoOsieM, MOWCKa, aHalu3a Hu
00paboTku nHbOpMaLUK, HEOOXOAUMBIX ISl TPUOOPETEHHS OIbITa MPAKTHIECKON
¥ HCCIIENOBATEIbCKOW ACSITEIBHOCTH, 3aHUMAIONIECH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B npaktuke mnpenojaBaHus XHUMHUU Kak Ha YpPOBHE OCHOBHOI'O OOIIETro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPU ONpEIeTICHUU
CONlep KaTeIbHON XapaKTePUCTUKH TMeJied HW3Y4YeHHS TMpeaMeTa HarpaBiICHHEM
MIEPBOCTETICHHON 3HAYMMOCTH TPAJAUIMOHHO MPU3HAETCS (HOPMHPOBAHHWE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JIESITENHbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIbTyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAECICHUIO LIEJIEM W3y4EeHUs
TIpeIMETa SIBJISICTCS BIIOJHE OMPaBIaHHbIM.



CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMU UEISIMH HW3Y4YE€HUS NpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIEH
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOWU
JeKaT KIIIOYEBbIE MOHATHS, (PyHIaMEHTalIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHME SI3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTH JOCTYIHBIX
00001IeHIIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HUCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (OpMHPOBAHME U PA3BUTHUE MPEACTABICHUI O HAYYHBIX METO/IaX MMO3HAHUS
BEIIECTB M XHUMHUYECKHUX peakUuui, HEOOXOJUMBIX Uil HpUOOpETeHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BELIECTB U XHUMHYECKUX SBIICHHM,
UMEIOLIUX MECTO B MPUPOJIE, B TPAKTUYECKON U MOBCEIHEBHON KU3HH;

e DPAa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOIEHUEM U
OOBSICHEHMEM XUMHYECKOI'O0 JSKCIIEPUMEHTa, COOJIOJEHHEM  IpaBUII
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ 3TuM, conepkareiibHasi XapaKTepUCTUKA LeJed U 3a/1ay U3y4eHHsI
IpeIMeTa B IPOrpaMMe 110 XMMUN YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHCTEME CpeaHero odmiero oOpazoanus. CerogaHs B
OpernojaBaHUd XMMHUHM B OONbIIEH CTENEHM OTAAETCS  NPEANOYTEHHUE
NPAKTUYECKON KOMIIOHEHTE COjepaHusg OOydeHUs, OpPUEHTUPOBAHHOW Ha
HOJTrOTOBKY BBIITYCKHUKA 00111€00pa30BaTEIbHON OpraHu3aluy, BIAJCHOIIEro He
HAOOpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMU aKTUBHOI'O MOJIYYEHMs] 3HAHUU U NPUMEHEHUS UX B pEalbHOW >KU3HU
JUISL pELIEHUS TIPAKTUYECKUX 3aad.

B cBA3M C 3TUM IpU U3Y4YEHUU MpeaMera «XHUMHS» JOMUHHPYIOLIEE
3HaYeHHE MPUOOPETAIOT TaKKUe LU U 33J]a4l, KaK:

aganTaiys oO0y4arolUXcsl K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOLIErOCS MHUpA,
(opMuUpOBaHHME  MHTEUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MNPUHSATHUIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
NPUMEHEHUEM;

(GopmMupoBaHue y OOyYarOIIMXCSl  KJIIOYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMITETEHIIMI), HMEIOIIHUX YHUBEPCAIbHOE 3HAYEHWE I Pa3IMYHBIX BHUOB
NEeSATENbHOCTU: PElIeHUs MpoOseM, MOUCKa, aHaIn3a U 00pabOTKH HMH(OpMaLuH,
HEOOXOJIUMBIX JUIsl TPUOOPETEHHsS] ONbITa JAESATENIbHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B IIO3HAHWM XUMHH, a TaKxkKe I OLEHKH C IO3MIUM
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;



pa3BUTHUE IIO3HABATEIBHBIX HMHTEPECOB, HUHTEIJICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH 00y4YarImUXCs: CHOCOOHOCTH CAMOCTOSITEIbHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMupoBaHUe U pa3BUTHE Y 00YYAIONIUXCSI ACCOIUATUBHOTO U JIOTHYECKOTO
MBIINIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NP IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYarommMxcs YOEXKIEHHOCTH B TyMaHUCTHYECKON
HANPABJICHHOCTH XHWMHH, €€ Ba)XXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
PAlMOHAJIBHOT'O MPUPOIONOIB30BAHMS, OMOIHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUS K TPHUPOAE U CBOEMY 3JI0POBBIO, a TakXe MPUOOPETEHUsS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yyeObHoM mnane cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUsH)
0a30BOr0 ypOBHSI BXOJUT B COCTaB MpeIMETHON o0iacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero ooiiero oopazoBanusi, cocrabisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Hezeno), B 11 kimacce — 34 yaca (1 yac B Hezielno).



COIEPKAHUE OBYUEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHnYecKOil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coequHennit A. M. bytneposa, e€ ocHoBHBIE TToN0KeHUsA. CTPyKTYpHBIE (POPMYIIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCIMHEHUSAX — OJUHAPHBIC U KPATHBIE CBSA3H.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMu OpPraHMYeCKHUX BEIIECTB M MaTepualaMH Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALUMOHHBIX OMNBITOB IO MPEBPALICHUI0 OPraHUYECKUX BEILIECTB
P HarpeBaHuu (TUIaBJIeHHUE, OOYTIIMBAaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEUIINE MPENCTABUTEIN AalIKaHOB: (PU3WYECKHE W XHMHYECKHE CBOMCTBa
(peakuMy 3aMelleHMs] W TOPEHMS), HAXOXKIEHUE B IPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy THJIPUPOBAHMS, TANOTCHUPOBAHUS, TUAPATALMM, OKHUCICHHS U
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonydeHre CHHTETHYECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBI: COCTaB U1 OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psall. AUETUIIEH
— TMPOCTEUIINNA TPEICTaBUTENh AJIKUHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XMMHUYECKHE CBOMCTBA (peakluu TMAPUPOBAHUS, raJOreHUPOBAHUS, THAPATALINY,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apensl. bernszon: cocraB, cTpoeHHe, (PU3MYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoeHue, (uzuueckue U  XuMuueckue  ceolucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NoayuyeHue u npumereHue. TOKCUIHOCTH



apeHoB. ['eHeTmyeckass CBSI3b MEXKIY YIJEBOAOPOAAMH, NPUHANICKAIIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTU U B ObITy. KaMeHHbI
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» wu  «Yromp», MOJETHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB U
raJIOr€HOIPOU3BOAHBIX, [TPOBEICHUE NPAKTUYECKON PaOOTHI: MOJYYEHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOJYKTOB PEAKLIUN).

Kucsopoaconep:kamue opraHu4ecKue coeIMHEHUA

[IpenenbHble OQHOATOMHBIE COUPTHL. METAaHOI W H3TAHON: CTPOCHHUE,
dbu3nyecKkue U XUMHUYECKUE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJIaMH,
raJloreHOBOJOPOAaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroatoMHble  COMPTHL.  DTWICHIJUKOIb W  [JIMIEPUH: CTPOCHHUE,
¢uznuecke W XUMHUYECKHME CBOMCTBA (B3aUMOJACHCTBHE CO UICIIOYHBIMU
MeTaJJlaMH, KauyeCTBEHHas peakluss Ha MHOTroaTOMHbIE CUPTHI). JlelicTBue Ha
opraHusM yenoseka. [[pumMeHeHne riamuepuHa U STUIIEHTJIMKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3WYECKHMEe ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anpnerupl U Kemouwvl. DopManbaeruj,, alUeTAIbACTUI: CTPOCHHE,
dbusznueckne U XMMUYECKHE CBOMCTBA (pEaKIMHM OKWCJICHUS U BOCCTAaHOBJICHWS,
KauECTBEHHBIE PEAKIMH), I0TYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue i Kiacca KUCIOT, peakius 3TepuduKaIum), mojiyuyeHue u mpuMeHeHue.
CreapuHoBasi M OJIEMHOBAasg KHUCIOTHI KaK MPEICTABUTEIM BBICIIMX KapOOHOBBIX
KHUCIOT. MbUIa KaK COJIM BHICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBHE.

CnoxHble >(QUpbl Kak MPOM3BOJHBIE KapOOHOBBIX KucHOT. [‘maponus
cnoxHBIX 2hupoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKUPOB.



VYrneBogsl: coctaB, KiaccuuKanus ~— yriaeBojoB  (MOHO-, M- U
nonucaxapubl). ['oko3a — nmpocTeimii MOHOCaXxapu/i: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3NYeCKue U XHMMHUYECKHE CBOMCTBa (B3aUMOIEWCTBUE C
ruapokcuom meau(ll), okucneHne aMMmuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HaXOXJACHUE B MPUPOAE, NPUMEHEHHE,
ouonornueckas poib. @orocunte3. pykTo3a Kak H30MepP TIIHOKO3BI.

Kpaxman u nemnono3a kak npupoaHbeie noauMmepbl. CTpoeHue Kpaxmaina u
newnosio3bl.  du3nueckue W XUMHYECKHE CBOMCTBAa Kpaxmajia (THAPOIH3,
KaueCTBEHHAs PEAKIMsI C HOJOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBpallCHMIA:
IpOBEJICHNE, HAOJIIOJICHHE W ONHCAHHE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHUE
CIUPTOB, KAa4E€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE ATaHOJa
okcugoM Meau(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJIEHCTBHE TIJIMIIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKuCIeHHE aMMHAYHBIM PAaCTBOPOM OKCHIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3ammomelicTBHe Kpaxmayia € HOIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPAa YKCYCHOM KHCIIOTBHI.

Pacuérunle 3a1aun.

Bbrunciaenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIIECTBA WJIM NPOAYKTAa PEaKLMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM MPOJYKTOB PEAKLIUN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMUHOKHUCIIOTH Kak aM(oTepHble opraHudyeckue coenaunenus. dOusznueckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe miuiuHa). buonoruueckoe
3HaUYE€HWE aMUHOKHCIOT. [lenTunb.

benku kak NpUPOIHBIE BBHICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuunas,
BTOPUYHAs M TPETUYHAsI CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJKOB:
THJIPOJIN3, ICHATYpaIsl, KAUeCTBEHHbIC PEaKIIUU Ha OCNKH.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX MpEeBpalleHH:
HAOJIIOICHUE W OMKMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATYypalus OeKOB MpU
HarpeBaHMM, LIBETHBIE PEAKLIUU OEIIKOB.

BbicokOMOJIEKY/ISIDHBIE COeIMHECHUS

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3ALMH, CPEIHSA MOJIEKYIsIpHas
macca. OCHOBHBIE METO/ABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COECIMHEHHA —
NOJIMMEPU3ALINS U TIOJTUKOHIEHCAIIHS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U HCKYCCTBEHHBIX BOJOKOH, IUIaCTMAcC,
Kay4YyKOB.

MexnupeaMeTHble CBA3HU.



Peanuzanus MeXNpeIMETHBIX CBSI3eH NPH M3YYCHUHM OPraHWYSCKON XUMHUHU B
10 Kkiacce OCYIIECTBIIIETCS YEpe3 HCIIOIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SBJISIOMUXCS CHUCTEMHBIMH I OTACIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmme ecTeCTBEHHO-HAYYHBIC MTOHATHS: SIBJICHUE, HAYIHBINH (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TeNO, OO0BEM, arperaTHOEe COCTOSHHE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranmsm, Omochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doToCHHTE3, OMOJOTWYECKH AaKTUBHBIC BelIecTBa (OCNKH, YTIIEBOJIbI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIBI, TOPHBIE MTOPOJIBI, MOJE3HBIE UCKOMAEMbIe, TOILITUBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIE CPECTBA, JIEKAPCTBCHHBIE M KOCMETHUYECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKUe YpOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX NEPUOIO0B. IICKTPOHHAS KOH(PUTYpAIHsI aTOMOB.

[Iepnognueckuii 3akoH u Ilepuoanyeckas cucTeMa XUMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3akoHA U [leprnoanveckoil CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB W
0o0pa3yemMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIIaM U MEPUOIAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B Pa3BUTHUH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbl XHMHYECKOM CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciaeHus. oHbI: KATHOHBI U QHHOHHI.



BemectBa  MONEKYyISIpHOTO U HEMOJIEKYJISIPHOTO ~ CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o nucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10515 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkiatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYE€CKONM M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U NMPEBPALLIECHUS SHEPTUU TP XUMHYECKUX PEAKIIUSX.

CKopocTh peakluu, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XuUMHUYECKOoe paBHOBecHe. DakTopbl, BIUSIOIINE HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuThueckas auccounaius. CuiabHbIe U ciaadbie dJeKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKuCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHcTpauus tabmaun «llepuonnueckas cucteMa XuMuUYeckux siaemeHToB JI. 1.
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJOPOJIa B MNPUCYTCTBUM KAaTAIM3AaTOPa, ONPEAECIEHNUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHJMKATOPA, pEAKIMU HOHHOIo OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXHUMHUYECKUE PACUETHI, PACUYETHI C HCIOJIB30BAHUEM IIOHATHS «MAcCOBas
JIOJIS BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoguueckor  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
@u3NuecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHUCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETA/IOB (TaJIOTE€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [Tonoxenue MeraiuioB B llepuoguyeckoil cucTeMe XMMHUUYECKUX
anemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OOmme ¢gusznyeckue cBorcTBa MeTauioB. CriiaBbl METaJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA Ba)XHEHUIIUX METAJJIOB (HATPUM, KM, KaJbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3Y4YeHHE KOJUIEKIMH «MeTaibl M CIIaBbl», 0Opa3I[0OB HEMETAIIOB, pPEIICHUE
AKCIEPUMEHTAJBHBIX 3a/Ja4, HAOJIIOJEHHEe M ONUCAHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuérel maccel BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIHMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOeCrieYeHHM DKOJOTMYECKOM, PHEPreTUYECKOW U MHUILEeBOM
0e30MacHOCTH, Pa3BUTUM MeAWIMHBL. [loHSTHE O HayyHBIX METOAAX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJIEHHOTO
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB W MATEPUATIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUSL U 3I0POBbE YEIIOBEKA: MpaBWja HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BaHUS MPENapaToB OBITOBOM XMUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzammsi  MeXnpeaMeTHBIX  CBs3ed TpU  U3ydyeHUHM  oOmed u
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyILIECTBISETCS YE€pe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUM, SBIISIFOLUIUXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX NPEIMETOB ECTECTBEHHO-HAYUYHOIO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
AKCIIEPUMEHT, MOJIEIUPOBAHNE, U3MEPEHUE, SBJICHHUE.



dwusuka: MaTepusi, YHEPTHsl, Macca, aTOM, JJIEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOII, PaAHMOaKTUBHOCTH, MOJIEKYJa, SJHEPTeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe€ COCTOSIHHE BEILECTBA, (PU3MUECKHUE BEMYMHBI U €IUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAJLTYpPIHs, MPOU3BOACTBO
CTPOMUTENBHBIX MAaTEepUAJIOB, CEJIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUIIIEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBIIUICHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHM A ITPOI' PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HaydHOo-MeToauueckoil OCHOBOM st
pa3paboOTKH TIAHUPYEMBIX PE3YIbTATOB OCBOCHHUSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1EATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHUCTEMHO-AESTEIBbHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHUS MpenMera «XUMHUS» Ha YPOBHE CPEAHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOMPEIEIICHHIO;

HaJIU4YUEe MOTUBAIIMU K O0yUEHHUIO;

1[eJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOSXKICHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JESATETbHOCTU IIEHHOCTHO-CMBICIOBBIMUA YCTaHOBKaMH, MPUCYIIMMH II€JIOCTHOU
CHUCTEME XUMHYECKOT'0 00pa30BaHUS;

HAJIMYKE MTPABOCO3HAHUS IKOJIOTMYECKON KYIbTYphl U CIIOCOOHOCTH CTaBHUTh
1EIU U CTPOUTDH )KU3HECHHBIEC TLJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS TMpeamera «XHUMHS» JTOCTUTalTCsS B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESATENIBHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TMOBEACHHUSA, CIOCOOCTBYIOIIMMHM  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTHU
00ydJarommxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpenMera «XUMHUS»  OTPaAXKalT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M TMPAKTUYECKOW JIEeSTEIbHOCTH
O00y4YaroIIMXcs MO peaau3ayy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpaxIaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBAYKECHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTaBICHUS O COUMAJIbHBIX HOpPMax U NpaBWIaX MEKIUYHOCTHBIX
OTHOILIEHHUM B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOH JCATCIIBHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATH MOTHBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTBI JIPYTUX MMPU aHAITM3E PA3TUYHBIX BUJOB YUYSOHOU JIEATCILHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

IIEHHOCTHOT'O OTHONICHHSI K WCTOPUYECKOMY ¥ HAyYHOMY HACJEIUI0
OTE€UYCCTBEHHOM XUMUM;

YBOXCHHUS K TIPOIIECCY TBOpYECTBA B 00JACTH TEOPHH W TMPAKTHYECKOTO
NPUMEHEHUS! XUMUM, OCO3HAHUS TOTO, YTO JIOCTHXKEHMS] HayKH €CTh Pe3yJbTaT
JUTMTENTFHBIX ~ HAOMIOACHUHN, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOWCKOB,
TIOCTOSTHHOT'O TPY/la YU4EHBIX U MMPAKTHKOB;

UHTEpeca M T[03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO MMOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3UIMHA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUM 3THX
MIOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 310poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (HU3UYECKOMY U
TICUXHYECKOMY 3/I0POBBIO;

coOroieHUsT TMpaBwil 0e30MacHOro OOpallleHHs C BeleCTBaMU B  OBITY,
MOBCETHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HMHIWBHIYAIPHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIUSX, YIPOKAIOIINUX 3T0POBBIO M KU3HU JIFO/ICH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX MPUBBIUEK (yHOTpeOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUsI);

5) Tpy10BOIr0 BOCIUTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICOBATEIBCKON
NESTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHJAAX
NeSITeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PCIICHUHU TMPAKTUYCCKUX 3a]1a4d
COIIMAIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOET0 Kjacca, IIKOJbI);



UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMUHU;

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUs TJ00ATbHOI'O XapaKTepa SKOJIOIMYeCKHX MpoOeM, BIUSHUSA
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOIHON U COL[UATBLHOU CPEIbL;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMUU JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON Cpele, YMEHHs NPOrHO3MPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIaTh UX;

HAJIM4YUS PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENIbHOM, KOMMYHHMKAaTUBHONW M COLMATIbHOU
PAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs chneuuuK XUMUU KaK HayKd, OCO3HaHMS €€ poilu B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS,

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALUMHA: B €€ T'yMaHUCTHUYECKON HAINpPaBICHHOCTH W BaXXHOM PO B
CO37IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUHU TI100aJbHBIX MPOOIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, DHEPTETUYECKOM, MUIIEBON U
AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECTICUCHUH YCIOBUUI
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOM(OPTHOM >KM3HM KaXAOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HCIOJIb30BATh



NOJTy4yaeMble 3HAHUS U1l aHAIM3a U OOBSICHEHMsI SIBJICHUM OKPYKaIOIIEero MUpa u
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHUs JiefaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XHUMHUYECKUE 3HAHMS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

VMHTEpEca K MO3HAHUIO U UCCIIEI0BATEIBCKON AEATENbHOCTH;

FOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0o0oOpa30BaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEepeca K 0OCOOEHHOCTAM TpyJa B pazlUYHbIX cepax mpodeccrHoHaIbLHON
NEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHUS y4eOHOro mpenmera «XuMus» Ha
YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIA (dopmupoBaHus MUPOBO33PEHUS o0yyaroumxcs
MEXIUCIUILUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYYHbIE MOHITHS, OTpPaKarolI1e
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHeUu(UKYy METOJOB TO3HAHMUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPIHs, SBIICHUE,
npolecc, cucTeMa, HaydHblid (akT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEN0BAHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIe Y4eOHbIEe NEHCTBUS (MO3HABaTENIbHbIE, KOMMYHHUKATUBHEIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (b yHKIIMOHAIBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEUCTBUSI B MIO3HABATEILHOU M COIMATIBHOM MIPaKTHKE.

MeranpenMeTHbie pe3yJabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30Bble JJOruYecKue aeMcTBusi:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAeiaTh IEeNM JEITEILHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

WCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JTIOTMYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTEpHbIE MPU3HAKU MOHATHM M YCTaHABIMBAaTh MX B3aWMMOCBSI3b,



UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHUS JIJII OOBSICHEHUS OTACIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUS U KPHUTEPUU [JI KIacCU(PUKAIMKA BEIIECTB U
XUMHYECKUX PEAKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPACCYXKIeHUS (MHIYKTUBHBIC, JIEyKTUBHBIE, IO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIFOUCHUS;

IPUMEHATHh B MPOLECCE MO3HAHMS, UCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, MPEOOPA30BEIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakluu — TMpU PEUIeHUH YYEOHBIX MO3HABATENbHBIX M MPaKTUYECKHUX 3ajiad,
NPUMEHSTh Ha3BaHHbIE MOJIENIbHBIC TPECTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJIETh OCHOBAaMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIIETOBAHMS, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCH B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIs1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMbBIX CYKJICHUN;

BJIQJIETh HABBIKAMU CaMOCTOSTEJIBHOIO TIUIAHUPOBAHUSI W  TPOBEJCHUS
YUYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIIOATh 32 XOJI0M
npolecca, CaMOCTOATENbHO MPOrHO3MPOBATH €ro pe3yibTar, (HopMyaupoBaTh
000011IeHNS 1 BBIBOJIbI OTHOCUTEIHHO TJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJEIaHHOI paboTe;

OpuOOpeTaTb OMBIT YYEHUYECKOM HCCIEeNOBATENbCKOM U MPOEKTHOM
NESITENbHOCTH, TMPOSIBISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IUYHBIX
METO0B MTO3HAHMUSI.

3) pabora ¢ nundpopmanmueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHGoOpManuu (HAydHO-
NOMyJIApHAsl JUTEepaTypa XUMHUYECKOTO COJIEpkaHHUs, CIPaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUYUBOCTE;



dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITHh Pa3JIMYHbIC METOABI MPU TIOUCKE H
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMNBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN W PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(pOpMalMeil: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa30OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOM TeMbI B XOJE JHUajaora u/uiu
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIIAaTh C TMPE3CHTAIMEH pe3ylbTaTOB IM03HABATENLHON MIEATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHUECKOW PaOOThI MO HCCIEAOBAaHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHA MHCHHSIMU.

OgyajieHre YHUBEPCAJIbHBIMH PeryJsiTUBHBIMH I€CTBUSIMU:

CaMOCTOSITETILHO TUTAHUPOBATh M OCYIIECTBIISATH CBOKO ITO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOTHEHWN YYEOHBIX U HCCIIEIOBATEIbCKUX 3a7a4, BHIOMpaTh HamOomee
3¢ dexTuBHBIN croco0 HMX peneHuss ¢ Y4ETOM TOJNyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
Y CaMOOIICHKH.

NPEJAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHuyeckas XUMHS)
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh  MPEACTABICHHA O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TIO3HAHUU SIBJICHUU



opuponabl, B  (HOPMHUPOBAHUM  MBIIUICHUS M KYJIbTYphl ~ JUYHOCTH, €€
(yHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pEeLIEHUs IPAKTUYECKUX 3a/1a4
U SKOJIOITMYeCKU OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 370POBBIO M MPHUPOJIHOM
cpexne;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIArarole TMOHATHA (XMMHYECKHM D3JIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aTOMa, MOJIEKYJIA, BAJIGHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMHUYECKAs
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YriaepoJaHbI ckener, (yHKIMOHAJIbHAsA Tpymna,
paauKan, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI psill, TOMOJIOTH, YIJII€BOJAOPOIBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
oprannyeckux BemectB A. M. ByTnepoBa, 3aKOH COXpaHEHMsI MaccChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallie B OCHOBE IOHMMAHHUS IPUYUHHOCTH W CUCTEMHOCTH XHWMHYECKHX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJb30BAaHUU BA)KHEWIIMX OPraHUYECKUX BEUIECTB B OBITY U
IPAKTUYECKOM ESTETBHOCTH YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHHUW BBISBIIATH XapaKTEpHbIE MNPU3HAKUA MOHSATHUMH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIIUE MOHSITHS MpU
OIMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPIraHUYECKUX COCANHEHUM;

c(OpMUPOBAHHOCTh YMEHMHM HCIOJB30BAaTh XHMHUYECKYI0 CHMBOJMKY JJIs
COCTaBJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIIEHHON)
dbopMyn OpraHMYecCKMX BEHIECTB W YpaBHEHUH XUMHYECKUX pEaKIui,
U3rOTABJIMBATh MOJEIN MOJIEKYJI OPraHMYECKUX BEIIECTB I WIIOCTPALUU UX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAAJIC)KHOCTh H3YUEHHBIX
OPraHMYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUID K OINPEACIEHHOMY
KJaccy/Tpynne CcoeauHeHUi (YrJIeBOAOPOIbl, KHUCIOPOA U a30TCOAEpKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUA 110
cuctematuueckoil HomeHknatype (IUPAC), a Takkxe npuBOAUTH TpPUBUAIBHBIE
Ha3BaHUS OT/AEIbHBIX OPraHUYECKUX BEIIECTB (ITWIEH, NPONWIEH, aleTHJIEH,
ATWIEHIJIUKONb, TJIMLUEPUH, (eHOo, QopManblerul, aueTanbIerus, MypaBbUHas
KHCJIOTa, YKCYCHAsI KMCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TJIFOK034,
bpyKTO32a, Kpaxmal, HeI0103a, TIUIIH);

c(OPMUPOBAHHOCTh YMEHMSI ONPENENATh BHJbl XHUMHUYECKOH CBSI3U B
OpPTaHUYECKUX COEIUHEHUSAX (OAMHAPHBIE U KPATHBIC);



c(OpMHPOBAaHHOCTh YMCHHS TPUMEHATH TIOJIOKCHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. ByriepoBa mist 00bsCHEHMS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUS MACChI BEIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepU30BaTh  COCTAaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, 3TaH, STWJICH, MPOIUJIEH, AalleTUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHO], STHJICHIJIUKOJb,
TJIAIIEPUH, (EHOJI, areTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTBHI, TJIIOKO3a,
KpaxmaJl, IeJITI0103a, aMUHOYKCYCHAsI KUCI0Ta), WILTIOCTPUPOBATH TEHETHICCKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIUHA C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (He(pTh, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX TNEpepadbOTKH U
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJWYECTBA HMCXOIHOTO BEIIECTBA WM IMPOIYKTA
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/Iax HAYYHOTO TO3HAHUS, UCIOIb3YEMbIX B XUMUHU TIPH W3YYEHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpEHNE, SKCIIEPUMEHT, MOJIEITUPOBAHHKE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS JUIA TPUHATHAS pEIICHUN B
KOHKPETHBIX KWU3HCHHBIX CHUTYallMsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMHUYECKOM
ocyZo W JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBITOJIHCHHIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUI IUIAHUPOBAaTh W BBHIMIOJHATh XHWMHUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, ITOTYyUEHUE
STWJIICHA W W3YYCHHE €r0 CBOMCTB, KAYEeCTBCHHBIC PEAKIUHA OPTaHUYECKHUX
BEIIECTB, JCHATypalus O€IKOB NMPU HArpEeBaHUU, IIBETHBIE peaklUu OEIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHUKHA OE30MacCHOCTH TMpU OOpalieHuH C
BEIIECTBAMH W J1A0OPaTOPHBIM OOOPYIOBAaHHWEM, TPEACTABIATh PE3yJIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIY4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiuu, IHTepHET U Apyrux);



chOopMUPOBAaHHOCTHL ~ YMEHUW  coOOJIOJaTh  MpaBWiIa  AKOJOTHMUYECKH
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXpaHEHUs] CBOETro 3J0pPOBbSi M OKPYXKAIOIIECH MPUPOTHON Cpelbl, OCO3HABATH
OIACHOCTh BO3JICHCTBHUS HA KUBBIE OPTraHU3MBI ONPENETEHHBIX OPTaHUICCKUX
BEIIECTB, MOHUMAas cMmbici Tokazatens [I/IK, mosicHsaTh Ha mpumepax CrocoObl
YMEHBIIEHUSI M TMPEJOTBPAICHUS WX BPEAHOIO BO3JCUCTBUS HAa OPraHU3M
YeII0BEKa;

JUIs 00YYaIOIIUXCSl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMCHATh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITIO3HAHHUS BEIICCTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBIX W CIa0OBHUIANIMX OOYYaIONMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh  MPEACTABIICHUH: O XHMHYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHHUS MPAKTHISCKUX 3a1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToM, M30Tom, s-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIBHOCTh, CTENIEHb OKUCJICHHUS, XUMUYECKAsI CBS3b
(KOBaJICHTHAsl, MOHHAsI, METAJUIMYECKAsi, BOJIOPOAHAS), KPUCTAIINUECKAs PEIIETKaA,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakiMi, XUMHUYECKOE€ DPABHOBECHE); TEOPUM W 3aKOHBI (TEopus
3JICKTPOJIUTUYECKON Aucconuanuu, nepuoanueckui 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAaHCHUSA W MPEBPAIlCHUS SHEPTUU
OpyU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU SA3BIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHMHMUYECKHX SIBJICHHH, (PaKTOJOTHUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY U MPAKTUUYECKOMN JEATEIbHOCTH YETIOBEKa;



c(hOpMUPOBAaHHOCTh YMEHHWH BBIABIISITh XapaKTEpHbIE TPU3HAKU TOHSATHIMA,
YCTaHABJIMBaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPHU
OMMCAaHWU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpMHPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI0 CUMBOJIMKY IS
coctaBieHus (GopMyn BEmIECTB M  YpPaBHEHUM  XUMUYECKUX  pEaKIuH,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTAEIbHBIX
HEOPraHMYECKUX BeleCTB (yrapHblil Tra3, YrIEKUCIbIA ra3, aMMHUaK, Tali€Has
U3BECTb, HETAlIEHAs U3BECTh, IUTHEBAS COJIA, TUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OINpEAENsATh BaJEHTHOCTb U CTENEHb OKUCIICHHUS
XMMHYECKUX DJIEMEHTOB B COCAUMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBA3M (KOBaJ€HTHAas, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THI
KPUCTANIMYECKOM PEIIETKM KOHKPETHOrO BellecTBa (aTOMHas, MOJIEKYJsipHasi,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTaHABJIMBAaTh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY Kiaccy/Tpynmne
COEJIMHEHUI (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCHJIbl, OCHOBaHUS,
KHUCITIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHH XapakTepu3OBaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKMX JJIeMeHTOB |—4 mepuonoB Ilepuonuueckon CHCTEMBI
XuMHYecKuX d3jeMeHToB JI. M. MeHnaeneeBa, MCHOIb3yS MOHATHA «s-, P-, d-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHU», OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIMHEHUU
1o nepuoaam u rpynnam [leprnoanueckon cucreMsl XUMUYECKHAX daeMeHToB /. M.
Mengeneena;

c(hOpMUPOBAHHOCTb YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(UIIUPOBATh XMUMHYECKHUE PEAKIUU IO
pa3IMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollyuX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS SJIEMEHTOB, 0OpPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHMI COCTABJISATh YPaBHEHHUS PEaKIUN pPa3THUHbIX
THUTIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOT'O OOMEHA, yUUTHIBAs
YCIJIOBHS, ITPH KOTOPBIX 3TH PEAKLIUH UAYT 1O KOHUA;



chOpMUPOBAHHOCThL YMEHHH TPOBOJAUTH PpEaKIUU, IOJATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pPa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHMH  pacKpbiBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIrO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkIuu OT Pa3InYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHYECKHE IMPOIIECCHI,
JEeXKAIUE B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUH TPOBOJIUTH BBIYUCICHHSI C HCIOJIH30BAaHUEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIHIX, MACChl BEIleCTBa WU 00bEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIIECTB, TEIUIOBOrO A(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MacCChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
NoCyZ0M W JabopaTOPHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBWia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBIMIOJTHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBINNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHUKATOpa, BIMSHUE Pa3IMYHBIX (PaKTOPOB Ha CKOPOCTh XUMHYECKOW pEaKInu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBIE PEaklMH Ha cyibdaT-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHbIX 3aJad Mo
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH MPpU OOpaIlleHUH ¢ BEIIECTBAMH U Ja0OpaTOPHBIM 000PY/I0BAHHUEM,
NPEJICTaBIATh PE3yJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YpaBHEHHUM COOTBETCTBYIONIUMX peaKUUid U (HOPMYIHPOBATH BHIBOABI Ha OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHUMHYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMHUpPOBAaHHOCTh ~ YMEHUM  cOOJO/aTh  MpaBWia  SKOJOTHYECKHU
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXPAHEHHsI CBOETO 3JI0POBbSI U OKPYXKAIOWIEH MPUPOAHOW CpPEAbl, OCO3HABATh
OMACHOCTh BO3/ICHCTBHS HA KUBBIE OPTaHU3MBI ONPEACIEHHBIX BEMIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
IIPEAOTBPALLIECHUS UX BPEAHOIO BO3/ICUCTBUS HA OPTaHNU3M UYEJIOBEKA,

JUTsT OOYYarOIINXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbS: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHYECKUX SIBIICHUN;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3amucn XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypenI
Pasnea 1. Teopernyeckne OCHOBbI OPraHNYeCKOH XHUMHUH
IIpenmeT opranndeckoit xumun. Teopus
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3
M. bytieposa
HWroro no pazneny 3
Pa3pnea 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aIKEHBI, 5 1
aJIKaJUEHbI, ATIKMHbI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
24 [IpupoaHble HCTOYHUKH YTIIEBOAOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxxamnue opranndeckue coeIuHeHUst
3.1 Cruptsl. Denou 3
3.9 Anpnerunsl. KapOOHOBBIE KUCIIOTEHI. 7 1
CrnoxHuble 3(upbl
3.3 VrineBoasl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeTuHEeHUs

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJISspHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB 1 TeM (uudposbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproauueckas cucteMa XMMHUYECKUX 3
aneMeHToB [l. 1. Menneneera
12 Crtpoenue BemiectBa. MHOTOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINU 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MeTamsl 6
2.2 Hewmeranns 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XuUMHS ¥ )KU3HB 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3







HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB
Ne Hara DJIeKTpOHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTHuyeckue
n/n Bcero U3y4YeHHUd o0pa3oBaTebHbIE PeCypchl
padoTbI padoThI
[IpeameT opraHn4ecKoON XUMHH, https://academy-

1 €€ BOBHUKHOBEHUE, PA3BUTHE U 1 07.09.2023 content.apkpro.ru/lesson/a9f3d191-
3HAUYCHUE T Sele-4e24-ac02-efb16fa49f6a
Teopus crpoenust
OPraHUYECKUX COCTUMHEHUN A https://academy-

2 I\/li) E R A ’ 1 14.09.2023 content.apkpro.ru/lesson/c935a58c-

- PYTICPORA, €6 OCHOBHAIE Y ab0e-4c59-9dcf-20517ae4b52e
MOJIOKEHUS
[IpencraBnenue o
KJ1acCU(UKAIUK OPTAaHUYECKUX
semects. Homenknarypa https: //academy-

3 B i P 1 91.09.2023 content.apkpro.ru/lesson/726ee099-
(cuctemaririeckas) u Y e1a0-410f-b8be-hach589aead1
TpUBHAJIbHBIE Ha3BaHUS
OpPraHMYECKUX BEIIECTB
AJIKaHBI: COCTaB ¥ CTPOCHHUE hitps://academy-

4 ' . P ’ 1 98.09.2023 content.apkpro.ru/lesson/258ddc06-
HOMOTOTHACCITHH pAL o ec23-473c-b3d7-ed82fcaddd02
MeTaH 1 3TaH — NPOCTEHIINE https://academy-

) P 1 05.10.2023 content.apkpro.ru/lesson/258ddc06-
HPCACTABHTEH AICAtOB - ec23-473¢-h3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHUE https://academy-

6 . P ’ 1 12.10.2023 content.apkpro.ru/lesson/4038171e-
cponcTEa S 4158-4bd1-ae98-18dc1cfh9399

7 OTUJICH U TIPOTUIICH — 1 https://lesson.edu.ru/04/10



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

HpOCTEHINNEe IPEeCTaBUTENN 19.10.2023 | https://academy-
AJIKEHOB content.apkpro.ru/lesson/53cd2379-
2a45-43b1-9f67-7ebcdaf03ce0
IIpakTueckas padora Ne 1.
11 https://lesson.edu.ru/04/10

8 «[Tomyyenne 3TI/IJIlea u 96.10.2023 p
U3YYEHHUE €ro CBOMCTBY
Ankanuensl. byraguen-1,3 u
MeTwioyTaaueH-1,3.

9 https://lesson.edu.ru/04/10
[Tonyyenue CHHTETHYECKOTO 09.11.2023 :

KaydyKa U Pe3HHBI
AJIKHMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHS, TOMOJIOTHIECKHI https://academy-

10 P ’ . . 16.11.2023 content.apkpro.ru/lesson/7dada027-
pAL. AUCTHICH — NpOCTeHIInif . 8448-418f-h416-fbaledd4ab6d
npeaACTaBUTCIIb AJIKUHOB
Beruncienus mo ypaBHEHHUIO https://academy-

11 . yp 93.11.2023 content.apkpro.ru/lesson/d86d7d00-
XUMHHACCKOH peakivu S d5b4-491d-aded-c3ddal9feefa
ApeHbI: OCH30JT ¥ TOTYOI.

12 https://lesson.edu.ru/04/10
TOKCUYHOCTH ApEHOB 30.11.2023 2
I'eneTnueckas cBSI3b
YIII€BOAOPOIOB,

13 https://lesson.edu.ru/04/10
MIPUHAJJIEKALINX K Pa3IMUHbIM 07.12.2023 .

KJ1accam
IIpupoaHble HCTOYHUKH
YTIEBOIOPOIOB: IPUPOIHBIN ra3

14 https://lesson.edu.ru/04/10
1 TIOITYTHBIC He(bTHHI',.Ie rassl, 14.12.2023 p u.ru
He(Th U IPOTYKTHI €€
nepepadoTKu

15 [TpupoaHbIe HCTOYHUKH https://academy-



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://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
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://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

YIJIEBOIOPOAOB: MPUPOIHBIN a3 21.12.2023 | content.apkpro.ru/lesson/5439c18b-
Y TIOTyTHBIE HE(TSAHBIE Ta3bl, 7440-4b6f-bf84-c04fad 71694f
HEPTH U IPOTYKTHI €€

nepepadoTKu

KonrtponbHas pabora mo https:/academy-

16 P v P 98.12.2023 content.apkpro.ru/lesson/461aa9c8-
PAsASIy «YTICBONOPOAED e cOef-4827-a8e5-d12a0bedc826
IIpenenbHBIE OTHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJI U 3TAHOJ. 11.01.2024 content.apkpro.ru/lesson/461aa9c8-
Bonoponnas cBs3b o c0ef-4827-a8e5-d12a0bedc826
MHOTrOoaTOMHBIE CIIUPTHI: https:/academy-

18 PIBL: 18.01.2024 content.apkpro.ru/lesson/461aa9c8-
STHIICHITHKOIE 1 THLCPHH R cOef-4827-a8e5-d12a0bedc826
DEeHOI: CTPOCHUE MOJIEKYJIBI, https://academy-

19 bu3nUYeCKre U XUMUIECKUE 95.01.2024 content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHUE o 7¢5f-4f16-896e-10a2278b08f1

https://academy-
An :

20 BACTHIBE ®O£Maﬂbﬂerﬂﬂ 1 01.02.2024 content.apkpro.ru/lesson/8664b319-
AHCTAIIRICTIA. ALETOH e 0ba3-4945-h076-ch72e5858090
OaHOOCHOBHBIE TIPEIeNbHBIE https://academy-

21 KapOOHOBBIC KHCIIOTHI: 08.02.2024 content.apkpro.ru/lesson/b4feaa04-
MYypaBbUHAs U YKCYCHas o 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTrueckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM 15.02.2024 content.apkpro.ru/lesson/9834d408-
KHUCJIOTBID» o 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJIEUHOBAS

23 https://lesson.edu.ru/04/10
KHCJIOTBI, KaK MPeJICTaBUTEITN 99 02,2024 p u.ru
BBICIIUX Kap6OHOBI)IX KHUCJIOT

24 Mpbuia Kak COJIM BBICIIUX https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
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
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

KapOOHOBBIX KHUCIIOT, UX 29.02.2024

MOIOIIlee NeHCTBHE

Crnoxuble 3¢upbI Kak

MIPOM3BOAHBIE KAPOOHOBBIX https://academy-

25 P ?, P 07.03.2024 content.apkpro.ru/lesson/71ac43f2-
KHCIOT. 1 HAPOIHS CHOMHBIX St a0d4-4945-a0eb-1e59cd5f4dof
a¢upoB
Kupsl: THAPOIN3, IPUMCHEHHIE https://academy-

26 5 prl- THIP 1P ’ 14.03.2024 content.apkpro.ru/lesson/71ac43f2-

HONIOTHTECKAs POIIL HHpOB hid a0d4-4945-a0eb-1e59cd5f4dof
YrieBoasl: COCTaB,
kinaccudukanys. BaxnHeimme https:/academy-

27 t N 91.03.2024 content.apkpro.ru/lesson/709ce43a-
HPSHCTABMTCIH: TIHIOKO34, hod deb6-4281-963b-01d2e212d4d0
¢bpyxTO3a, caxaposa
Kpaxmain u 1eminosno3a kak

28 https://lesson.edu.ru/04/10
MPUPOJIHBIE TTOTUMEPHI 04.04.2024 :

KonTponbhas pabora no

29 pazneny
«Kucnopoacoaepxaiue 11.04.2024
OpPTraHUYECKUE COCTMHCHHS

https://academy-
30 AMUHEBI: METHUJIAMUH U aHUJINH 18.04.2024 content.apkpro.ru/lesson/0c608a59-
o 4c69-4481-839e-9205f201b73e
AMUHOKHCIOTHI KaK
amM(OTepHbIE OPraHUYECKUE https:/iacaderny-

31 P P 5 95.04.2024 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHIA, HX DHOJOTHACCKOT e 43d1-4873-ace0-78eca6009628
3Hauenwue. [lenTuabr
benku kak npupoHbIe https://academy-

2 content.apkpro.ru/lesson/c2f2f3d7-

3 BBICOKOMOJIEKYJISIPHBIE 02.05.2024 pkp

COCAMHCHUA

43d1-4873-ace0-78eca6009628
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

OCHOBHBIC TIOHATHUSI XUMHU
33 BBICOKOMOJICKYIISIPHBIX
COCIMHEHUN

16.05.2024

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

OCHOBHEBIE METOOBI CHHTE3A
34 BBICOKOMOJIEKYIISIPHBIX
coeguHeHui. [InacTmaccsr,

Kay4yKH, BOJIOKHA

23.05.2024

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



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

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbIe
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yUYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
oOpa3oBaTe/ibHbIE

pecypchbl

XHWMHUYECKUH DJIEMEHT. ATOM.
DJeKTpoHHAs KOH(UTYpalus aTOMOB

06.09.2023

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

[Tepuoauueckuii 3aK0H U
[lepnonnueckas cucteMa XMUMHUYECKUX
anemeHnToB 1. Y. MenaeneeBa, ux cBs3b
C COBPEMEHHOU TeOpHuel CTpOeHUs
aTOMOB

13.09.2023

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

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMUYECKHUX DJIEMEHTOB M UX
COCIMHEHUH TI0 TPYITIaM U TIEPUOJIaM.
3HavYeHHUE MEPUOJUIECKOTO 3aKOHA U
CUCTEMbI XUMHUUYECKUX 3j1eMeHTOB [[. 1.
MeneneeBa B pa3BUTHH HAyKU

20.09.2023

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

CrtpoeHue BelecTBa. XMMHUECKAs! CBA3b,
e€ BU/IbI; MEXaHU3MbI O0pa30BaHUS
KOBAJICHTHOM CBA3U. BogoponHas cBsA3b

27.09.2023

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

BaneHTHOCTS.
DIEeKTpOoOTpULATENbHOCTh. CTENEHb
oKHcJIeHUs. BemecTBa MOJIEKYIApHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

04.10.2023

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

HOHﬂTHe (0] I[I/ICHepCHBIX CHUCTCEMAX.
VcTrHHBIC ¥ KOJUTOMIHBIE PACTBOPBHI.
MaccoBas J10J1 BEIIECTBA B pACTBOPE

11.10.2023

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

Krnaccudukanus u HoMeHKIaTypa
HEOPTraHMYECKUX COCTUHEHUH.
['eneTuyeckas cBsi3b HEOPraHUUECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

18.10.2023

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

Krnaccudukanms XuMH4ecKux peaxiuii B
HEOPraHUYECKON U OpraHUYECKON
XUMHHA. 3aKOH COXpaHCHHA MAaCChbl
BEILIECTB; 3aKOH COXPAHEHUS U
MPEBpallICHUA DHCPIUU ITPU XUMHUYICCKUX
peakuusax

25.10.2023

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

CxkopocTts peakiuu. O0paTumbie
peakuu. XMMHU4YECKOE paBHOBECUE

08.11.2023

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

10

Ipaktuyeckas padora Ne 1. «Biustaue
pa3IMyHbIX (PAKTOPOB HA CKOPOCTh
XMUMUYECKON peakium»

15.11.2023

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

11

DNEeKTPOIUTHYIECKAs TUCCOLUALIHS.
IlonsTHE O BOJOPOAHOM IIOKA3aTelIe
(pH) pactBopa. Peakiiuu noHHOTO
obmeHa. ['maponn3 opraHMYecKux u
HEOPTaHUYECKUX BEIIECTB

22.11.2023

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

12

OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE
peaxuuu. [lonsTue o6 anexTponuze
pacIuIaBoB U pacTBOPOB CoJei

29.11.2023

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

13

Kontpoinbnas paboTa mo pasaeny
«Teopernueckre OCHOBbI XUMHUU»

06.12.2023

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

14

Mertanibl, UX IMOJIOKEHHUE B
[lepnonnueckoii cucteMe XUMHUYECKUX
anemenToB 1. . Menneneesa u
O0COOEHHOCTH CTpOeHHUs aToMOB. O01IHe

13.12.2023

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

(bI/ISI/I‘ICCKI/Ie CBOMCTBa METAJJIOB

15

CrinaBel METaIOB. DJIEKTPOXUMUYECKUI
Ps HAIIPSKEHUN METaJIOB

20.12.2023

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

16

XHWMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJUIOB (HATPUH, Kaaui, KaJabIuH,
MarHui, aJlOMUHUN) U UX COETUHEHUN

27.12.2023

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

17

XUMHYECKUE CBOMCTBA XpOoMa, MEJIU U
HUX COeIUHEHUN

10.01.2024

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

18

XuMHUYECKUE CBOMCTBA IIMHKA, JKeJle3a U
HUX COeIUHEHUHN

17.01.2024

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

19

[paktuyeckast padota Ne 2. "Permenne
HKCHEPUMEHTAJIBHBIX 3334 110 TeMe
«Meramns»"

24.01.2024

20

Hemeraibl, ux mojgoxeHue B
[Tepuoanueckoil cucteMe XUMUYECKUX
anemenToB 1. . Menjeneesa u
0COOCHHOCTH CTPOCHHUSI AaTOMOB

31.01.2024

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

21

dusnveckre CBOWCTBA HEMETAIIIOB.
Annotponusi HEMETaJUIOB (Ha IpUMepe
KHCIIopoJia, cepkl, hocdopa u yrieposa)

07.02.2024

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

22

XHUMHUYECKUE CBOMCTBA rajOr€HOB, CEPbI
U UX COEOIUHEHNN

14.02.2024

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

23

XuUMHUECKHE CBOMCTBA a30Ta, hochopa
¥ UX COCIUHECHUI

21.02.2024

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

24

XHUMHYECKUE CBOMCTBA yIiepoa,
KPEMHUS U UX COCIUHCHUM

28.02.2024

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

25

[IpuMeHeHre BaXKHEUIIIUX HEMETAIIOB U
HUX COeIUHCHUN

06.03.2024

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

O00011eHrEe U cCUCTEMAaTU3ALM 3HAHUM
26 o teme «Hemerauisly. BerducieHus o

YPaBHEHUSAM XUMUYECKUX PEAKLUN U
TEPMOXUMHUUYECKHUE PACUETEI

13.03.2024

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

[IpakTrueckas padora Ne 3. «Pemienue
27 AKCTICPUMEHTAIBHBIX 3314 110 TEME
"Hemeranmbi'"»

20.03.2024

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

28 KonTponbHas pabora no temam
«Metamnel» n «HemeTanis)

03.04.2024

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

Heoprannueckue n oprannieckue
29 kucnotel. Heopranuueckue u
OpTraHUYeCKHe OCHOBAHUS

10.04.2024

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

AmboTepHbIe HEOpraHUYECKHE U
30 OpraHMYECKHUE COCITUHEHUS.

I'enermueckas cBSI3b HCOPTaHNMYCCKUX N
OpPraHNM4YC€CKUX BCIICCTB

17.04.2024

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

Poms xuMuu B o0ecrieueHnu
31 9KOJIOTHYECKOM, SHEPreTUIEeCKOU U
MUIIEBON O€30MaCHOCTH, PAa3BUTHH

MeEIUIUHEI

24.04.2024

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

[IpencraBnenus 00 0OMIMX HAYIHBIX
32 IIPUHLINAIIAX IPOMBIIIIEHHOTO
MOJTYYCHHS BXKHEHIINX BELICCTB

08.05.2024

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

33 Yenosek B MHUPE BCHICCTB U MATCpUATIOB

15.05.2024

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

34 XuMus ¥ 37J0pOBbE UEIOBEKA

22.05.2024

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

OBIIEE KOJIMYECTBO YACOB I10

34
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[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

Xumus, 10 knacc/ I'abpuensn O.C., Octpoymon U.I'., Cnaakos C.A.,
AxnmonepHoe obmectBo «M3aarensctBo «lIpocBemnienne»,2021 r
Xumus, 11 knace/ IN'abpuensa O.C., OctpoymoB WU.I'., Cirankos C.A.,

AxumonepHoe obuiectBo «M3narensctBo «lIpocBemenue»,2021r.

METOINYECKHUE MATEPHUAJIBI JIUIAA YUYUTEJIA
Xumusi(6a30Bbli ypoBeHb).Peanuzaiiis o0pa3oBaHus: METOUYECKOE OCoOre
st yaurens / Kasepuna A. A., [luuyruna I'.B.; nox pen.I'. B. ITuuyrunoit. M. :

OI'BHY «MuctutyT cTpareruu pa3sutus oopazoanusi PAOy», 2022 81 c.:u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

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






