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HOACHUMTEJIBHASA 3AIINCKA.

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero oomero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepaibHOM 00pa30BaTENbHONW MPOrPaMMbl CpEAHEro o00IIero o0pa3oBaHMS
(®OIT  COO), npencraBineHHbIXx B DeAepallbHOM  TOCYJApPCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XHUMHUsD» B 00pa3oBaTeNIbHBIX OpraHuzanusx Poccuiickoi
denepauuy, peamu3yIOIUX OCHOBHbIE O00pa30BaTelIbHbIE MPOrpaMMbl, H
OCHOBHBIX TNOJNOXKeHHH «CTparerum pa3BUTHS BOcCIUTaHusA B Poccuiickoi
Oenepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0OB K pa3pabOTKe MPOrpaMMmbl MO XUMHUHU, K ONPEEIECHUIO
oOwiel crpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0YUYaIOIIHUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyanpHbie mosioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
coJlepKaHMs, pPe3yJbTaTOB OOy4deHUss W TpeOOBaHMM K YPOBHIO TMOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMM, SIBJISICTCS HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOIIMM 3TallOM pealu3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0O0pa3oBaHUA. OTHU ILEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYphI
YEJIOBEeKa, a TaKXe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercs xumuyeckoe o00pa3zoBaHUE
oOy4arommxcsi Ha YPOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPEAEiIeHbl B
nmporpaMme 10 XHMHUU C Y4ETOM CHenuPuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPHAIBHOW XKU3HH OOIIECTBA, a TaKXKe C y4ETOM
oO0mux 1efed W TMPUHINIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT 0coO0yi0 pojb B
COBPEMEHHOW IWBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATILHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTaBIEHUS 00 OKpYKAIOIIEM MUpE Kak O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpOoe (POPMUPYETCS B XMMHUM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAKOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOH YaCThI0O MHUPOBOH KYJIbTYphl, HEOOXOIUMBIM yCIIOBUEM YCIIEITHOTO



TpyJla W SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOMMH UEASIMU W TMPUHIMIAMU CPEIHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YCHUS) OPUCHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM Il  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUECHTUPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJIKEHUS
0o0pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsitomuMu — nipeamMeTa  «XUMHS)  SBISIIOTCA  0a30BbIe  KypChl —
«Oprannyeckas xumus» u «OOmas U HeEOpPraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHWM MO HEOPraHWYECKON XMMHH (C BKIIOYEHUEM 3HAHUI U3 00Ield XUMUU) U
opraHnyeckol Xxumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUW MPU WU3YUYECHHH
npeaMeTra oOecleynBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCEr0 MHOT000pas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpPTraHW4YecKass XUMHS» CcPOpMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YEHHI0 Yy4eOHOro wMarepuana M 00yclOBJI€Ha
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM Ha  ONpeAcTEHHBIX
TEOpPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHUMHUH BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCMYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKHMX U DJIECKTPOHHBIX
MPEACTaBICHU O CTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHUH — OT YTJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHndeckod XUMHHM MOJYYarT pPa3BUTHE
chopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs TEPBOHAYAILHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[lonq HOBBIM yTIJIOM 3peHUs B mpeaMmeTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOpPETUYECKU MaTepuan U (AKTOJOTHYECKHE CBEJICHHUSI O BEIIECTBAX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» OOyYarolmMUMCsl TPEIOCTABIISCTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEePUOANYECKOT0 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHUYECKUX TO3UIIUH,
rIIy0oke TOHSATh MCTOPUYECKOE W3MEHEHHE (QYHKIMI OSTOr0 3akoHa — OT
00001aroIIeii 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKKE O XMMHUECKUX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEpPHOCTSX NpOTEeKaHus jonoJjHsAerca B Kypcax 10 um 11 xmaccos



AIIEMEHTAMH COJICPKAHUS, HMMEIOIIUMHU KYJIbTYPOJOTHUUECKUNA W TPUKIATHON
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT TMOHUMAHHMIO B3aMMOCBSI3U XUMHUHU C
JPYTHUMHM HayKamH, PacKpbIBalOT €€ POJib B IO3HABATENBHOM W TMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHMSI K IMPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUUYECKUX MPUIIOKEHUN XHUMHH, TOMOTaloT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OONMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYCCKH OCMBICINBATh WH(POPMAIUIO |
MPUMEHATh €€ I TONOJHEHUS 3HAHWM, PEIIEHUS WHTEIUICKTYaJbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEN0BATENbCKHUX 3a/1a4d. B nenoM coaepxanue yueOHOro
npeaMera «XUMHUS»  JAHHOTO  yYPOBHA  M3YYEHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YaIOMIMXCSI MUPOBO33PEHYECKONM OCHOBBI JUISI TOHUMAHUS
bunocodhckux uaeH, TakuX KaK: MaTepUalbHOE €JIMHCTBO HEOPTaHUYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEILIECTB KX COCTABOM H
CTPOCHUEM, I[I03HABAEMOCTh IIPUPOAHBIX SIBJICHUW NyTEM OJKCIEPUMEHTa U
pelieHus MPOTHBOPEYUN MEXJIYy HOBBIMH (aKTaMU U TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJIOTUUECKUX MpoOsieMm, a
TakKe MpodieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmane pemeHus 3agad  BOCIWTAHMS, Pa3BUTUA W COLMAIM3ALHAU
OoOy4Yarolmmxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpPEIeICHUI0
COJlEp)KaHUsI M TOCTPOEHUs TpeaMeTa NpeaycMaTpuBaloT (HOPMUPOBAHKE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUM, UMEKOIUX 0a30BO€ 3HAYEHUE s
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, IOUCKa, aHaiu3a u
00paboTku nHGOPMAIINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
Y UCCIIEIOBATEIbCKOM JESATEIbHOCTH, 3aHUMAKOLIECH BaKHOE MECTO B NO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEICICHUH
COAEPKATEIIBHOW XAapAKTEPUCTUKU LEJIIEH HW3YYCHUS IMPEIMETa HaNpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO MNpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAyKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIIBHOCTH YEJIOBEKAa M KAK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOAUYECKON TOYKH 3PEHHUS TAKOW IOJAXOJ K OIPEHEIECHHUIO LEIIEU W3yYEHUS
IIpeAMETa ABJISIETCS BIOJIHE ONPABIAHHBIM.

CornacHO AaHHOM TOYKE 3pPEHUs TJIABHBIMU LEAIMU W3Y4YEHHS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCSA:

e (QopMHUpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUHM KaK  BaKHCHIIEH
COCTABIIIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPAa, B OCHOBE KOTOPOWU
JeKaT KIIFOYEBBIC TOHATHUS, (PYHIaMEHTAJIbHbBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHME SI3bIKA HAYKH, YCBOCHHE W IMOHMMAHHE CYIIHOCTH JIOCTYITHBIX



0000IIeHNIA MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHUSI
BEIICCTB W XUMHYECKHX pEaKIui, HEOOXOJUMBIX Ui TPUOOPETCHHS
YMEHUW OpPHUEHTHUPOBATHCS B MHPE BEIIECTB W XHMHYECKUX SIBJICHUMA,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM U MOBCEIHEBHOM KU3HH,

e pPa3BUTUE YMEHUU U CIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIO/ICHUEM
U OOBSCHEHHEM XHMHYECKOTO OHKCIEPUMEHTAa, COOJIIOACHUEM TPaBUII
0e301macHOro o0paInieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTumMm, comeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a/1a4 U3y4eHUs
peaMeTa B IporpaMme Mo XMMHUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
NpernojlaBaHul  XUMHM B OoJNibllled  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
IPAKTUYECKOM KOMIIOHEHTE COJEpKaHHs OOyueHHus, OPHUEHTHPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alvu, BIAJCIOLIEro He
HAaOOpOM 3HaHUM, a (YHKIUOHAJIBHOW TPAaMOTHOCTBIO, TO €CTh CHOco0aMu U
YMEHUSMH aKTUBHOTO TOJIyYCHHs 3HAHUN M MPUMEHEHHS UX B PEaIbHOW JKU3HU
JUTSL PEIICHUS TPAKTUUECKHUX 3a71ad.

B cBs3u ¢ 3THUM mpu U3y4YeHHH TMpeaMeTa «XHUMHs» JOMHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKKE SN U 33]]a91, KaK:

amanraiusi 00yJaronmxcsi K yCIOBUSIM TUHAMHUYHO Pa3BUBAIOIIECTOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYarolmUXCs  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMITETCHIIU), WMEIOIHUX YHUBEPCAIbHOE 3HAYCHHUE IS PA3IMYHBIX BUIOB
JeSATEeILHOCTH: PEIIeHUs po0seM, MOUCKa, aHaimu3a U o0paboTku mHboOpMaIuy,
HEOOXOMUMBIX ISl TIPUOOPETEHUsS OMbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B TMIO3HAHWW XHMHH, a TaKXKe [JIsI OLUEHKH C TMO3UIHUM
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB Ha OPTaHU3M YeJIOBEKa M MIPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00yUYaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBHUH C KU3HECHHBIMU MOTPEOHOCTSIMU, HCIIOIH30BAThH
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JIsA TMOMCKAa U aHalu3a y4eOHOW |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOMIOJATeNbHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpbIE
OCOOCHHO HEOOXOAMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHWU U MPOBEICHHUH
XUMHUYECKOTO IKCIIEPUMEHTA;



BOCIIUTaHUE Yy OOydYaromuxcs yOSKIEHHOCTH B  T'YMaHUCTHYECKOM
HaIpPaBJICHHOCTH XUMHH, €€ Ba)XXHOW POJM B PEIICHUH TJI00AIBHBIX MPOoOJIeM
PalMOHAJIBHOTO TIPUPOIOTI0JIH30BAHMS, TTOMIOJIHEHUSI SHEPTETHYECKUX PECYPCOB U
COXpPAHECHHS TPHUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTO
OTHOIIIEHUSI K TPHUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKE MPUOOPETEHHUS OIbITa
WCIIOJB30BaHUsl TOJYYEHHBIX 3HAHUW JJISI TPUHATHS TPAMOTHBIX pEHICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMH.

B yuebHoM mmaHe cpemHero oOmero oOpa3oBaHUS MPEaMET «XUMUSD)
0a30BOTO YPOBHS BXOJIUT B COCTaB MpeIMETHON o0iacTu «EcTecTBeHHO-HayYHbBIE
PEAMETHI».

OO6r11ee Yuca0 9acoB, OTBEAEHHBIX IS U3YUCHHSI XMMUU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBanusi, cocrapisger 68 daco: B 10 kmacce — 34 gaca (1
gac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJEP)XAHME OBYYEHMUAI.

10 KJTIACC.
OPI'AHUYECKASA XUMMUSI.

Teopernyeckre 0CHOBbI OPraHUYECKON XUMMH.

[IpenmeTr opraHMYECKON XUMUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
IIOJly4YEeHUHU HOBBIX BEILIECTB U MaTepuayoB. Teopus CTPOEHUsS OPraHUYECKHUX
coenunenuii A. M. ByTtieposa, e€ ocHOBHbIE M010KeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpPraHMYecKux BewecTB. [ omosorus, wuzomepus. XHUMHYECKas CBsI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAJIbHBIE Ha3BAHUA
BAXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAIBHBIE METOJbl M3YYE€HHUS BEIIECTB W WX MNPEBPAILCHUM:
O3HaKOMJIEHHE ¢ oOpa3laMd OpraHMYeCKUX BEIIECTB U MaTepuajlaMyd Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIECTB, HAOIIOJCHUE U
ONMCAHUE IEMOHCTPAILIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKHUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

YrieBoaopoasl.

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMU psaA. MeraH u 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakiuu 3aMelnieHus] W TOPEHUs), HAaxOXJEHWE B TMPHUPOJIE, TMOIyUYEeHUE W
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PsAl. DTUJIIEH U NPOIMUICH —
MPOCTEUIINE TPECTABUTENN QJIKEHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHMS, THUIpaTalldd, OKHUCJICHUS U
MOJIMMEPU3AIINH ), TOTyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytamueH-1,3 u meTunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakiusi mojumepusanuu). [logydeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUUYECKUH psill. ALICTUIICH
— TMPOCTEHIIMIA TMpPeICTaBUTENb AJIKMHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKiuu TUJIPUPOBAHUSI, TAJIOTEHUPOBAHUS, THUIpaTallUH,
TOpPEHHUs] ), MOTyYEHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, QpU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy TaJOT€eHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U TPUMEHEHHE. 10.1y0:
cocmas, cmpoeHue, ¢uzuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NoayYyeHue U npumerenue. TOKCUYHOCTH
apeHoB. l'eHeTnueckas CBsA3b MEXAY YIJIEBOJAOPOAAMH, IPUHAMICKALIUMUA K
pa3IMYHBIM KJlaccam.



[IpupoHbie HCTOYHUKH YIJIEBOJIOPOAOB. [IpupoaHbli ra3 W TMOIMyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUU, KaTalUTUYECKU), Tupoiau3. [IpomyKTel
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTA U B ObITYy. KaMeHHBIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHHs] BEIIECTB M WX IPEBPAILCHHIA:
O3HAKOMJIEHHME C oOpa3lamMu IUIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKIHH
«Hedpte» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ  YIJIEBOJOPOAOB  H
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE ITHIICHA
Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTA PEAKIUU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoaconepxaiimue opranuyeckue CoeAUHEHMS.

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. METaHONI M 3TaHOJ: CTPOCHHE,
¢uznyeckue MU XHUMHUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU MeTajlslaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHuEe. BoJaopoaHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE MeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoroatoMHble  COUPTBL. ODTWICHIJUKOIb W  TJULUEPUH: CTPOECHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULICIOYHBIMH
MeTajUlaMH, KaueCTBEHHasl peaklys Ha MHOIrOaTOMHbIe cnupThl). [leficTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

deHom: CTpOCHHE MOJEKYJbl, (U3MYSCKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpnernnpl U kemouvl. DOpMANBIAETHI, ALETAIBICIHA:  CTPOEHUE,
duznyeckue U XMMUYECKHE CBOMICTBa (peakUMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJYyUYEHUE U TPUMEHEHUE.

OMHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), noayyeHue U IpuMeHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

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

VYrneBoabl:  cocTaB, KiacCHU(HUKanus  YrieBogoB  (MOHO-, JH- H
nosucaxapuabl). [moko3a — mpocTedmii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcuaom Meau(ll), okucnenue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),




BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXKJEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. pykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u memnono3a Kak nNpupojHbie nonumepbl. CTpoeHue kpaxmalia u
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHHs] BEIIECTB M WX IPEBPAILCHHIA:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYECTBEHHBIE PEAKIHMH OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJA
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anbaernnoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3aumMopeiicTBUE Kpaxmana ¢ HOAOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XHWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJYKTa PEaKIUU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4eckKue COeINHEHHUS.

AMMHOKHCIIOTBI KaK aM(OTEpHbIE OPraHUYECKHE COeNHHEHHs. Puznueckue
U XMMHMYECKHE CBOMCTBA aMHUHOKHCIIOT (HAa mpuMmepe MuiuHa). buomorudeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuunas,
BTOpPMYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS BEIIECTB M WX MpPEBpallCHUN:
HAOJIOICHUE U OMKMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIis OEIKOB IPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSATHUS XUMMUU BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN: MOHOMEp,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSA MOJEKYIApHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALUs U MOJTUKOHCHCAIHUS.

DKCNEepUMEHTANbHBIE METOJbl HM3YYEHHUs BEIIECTB M WX MPEBpalllCHHIA:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBSI3€H IPU U3YYEHUHU OPTAaHUYECKON XMMUHU B
10 kmacce OCYIIECTBISICTCS Hepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U MOHATUM, SIBISIONIMXCS CUCTEMHBIMHU JUIsl OTAEJIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LUKIIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, THIIOTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiaccuuKars, MepruoIuIHOCTh, HAOIIOICHNUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTIMPOBAHHE.

dwusuka: wMartepusi, DOHEprus, Macca, aroM, DJIJIEKTPOH, MOJICKYIIa,
SHEPreTUYECKUI ypPOBEHb, BEIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BeIeCTBa, (PU3MUCCKHUE BETUYUHBI U SMHHIIBI X U3MEPCHHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OWOJOTMYECCKH AaKTHUBHBIC BellecTBa (OCIKH, YTJIICBOJBI, JKUPHI,
bepMeHThI).

['eorpadus: MHHEpabl, TOPHBIC TTOPOJIbI, MOJC3HBIC HCKOITaeMbIe, TOILIHBO,
PECYpCBHIL.

TexHONIOTHS: THIIEBBIC MPOIYKTHI, OCHOBHI PAallMOHAIHLHOTO ITHTAHUS,
MOFOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETHYECCKHUE MPeTnapaThl, MaTeprabl U3
UCKYCCTBEHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KIIACC.
OBIIAA U HEOPTAHUYECKASA XUMMWUSIL.

Teopernueckre 0CHOBbI XUMMH.

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAA
000JI0YKa. DHEPreTUUeCcKre YPOBHH, MOJAYPOBHU. ATOMHBIE OpOWTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeeNieHus] dJEKTPOHOB MO OpOUTaNsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[leprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J. . MenaeneeBa. CBsi3b MEpUOJUYECKOTO 3aKOHA U I[leproauyeckoil cucTeMbl
xumudeckux anaeMmeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XUMHUYECKUX JJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TIpynnaM MW TepUoaaM.
3HauYCHUE NIEPUOIMUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHIbl XUMHYECKOW CBA3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). BogopoaHas cBs3b. BaleHTHOCTh. JIEKTpOOTPULIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIPHOTO UM HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[TonsiTue o aucnepcHelx cucreMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBI.
MaccoBast 101 BeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMHEHHUN. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.



Xumudeckas  peaknusa.  Krnaccudukammss — XUMHUUYECKUX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHHUS Y MPEBPANICHUS SHEPTUU NIPU XUMUUYECKUX PEAKIUIX.

CKopocTh peakiuu, €€ 3aBUCHUMOCTh OT pas3IMuHbIX (pakTopoB. OOpaTtumbie
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIAE HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnnn Jle [larense.

DnexTponutryeckas nuccormans. CyibHbBIC U cadbie 3eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HCUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTETBLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

DKCHEPUMEHTAIbHBIE METOJbl HM3YUYE€HHUS BEIIECTB W WX MNPEBPALLCHUM:
neMoHcTpanus Tabiui «Ileprogudeckas cucremMa XuMHUecKux 3jaeMentos 1. U.
MeHneneeBay, M3ydeHHE MoOJieNied KPUCTAUIMYECKUX PeméTok, HabIoacHue W
OMHMCaHNE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iloKeHHE TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KATaJINU3aTOPA, ONPEICIEHUE CPEJBI pAaCTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIHHOTO HWHIWKATOpa, pEaKIMd HOHHOTO OOMeEHa),
MPOBEJICHNUE TTPAKTUUECKON paboThl «BiausHue pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKOU pEaAKIIAN.

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XMMHUYECKHX PEaAKIHUM, B TOM YHCIIE
TEPMOXHUMHUYECKHUE PACUEThl, PACUEThl C HCMHOJIB30BAHUEM TMOHATHUSL «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannuyeckasi xummusi.

Hemeramnel.  Ilonoxxkenne HemeraisioB B llepuomumueckorn  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
dusndeckue CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha TIpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHS) W MX  COCOUHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnos B [lepuoguyeckoint cucreMe XUMHYECKUX
anemenToB M. . MenneneeBa. OCOOCHHOCTH CTPOEHHS SJEKTPOHHBIX 000JI0UEK
aToMoB MeTajuioB. O0mue ¢uzndeckue cBoiicTBa MeTtaiioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOWMCTBA BaKHEHIIWX METAJIOB (HATPUM, KaJlMid, KaJlbLIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KeJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue crocoObl momydeHus: MeTauioB. [IpruMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHS BEHIECTB M WX MpPEeBpallCHUN:
M3y4YeHUE KOJUTeKInu «MeTamibl W CIUIaBb», 00pa3IloB HEMETAIJIOB, PEIICHHUE
DKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJCHUE W OMUCAHWE JIEMOHCTPAIMOHHBIX H



71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUA ATIOMUHUSA C PacTBOpaMu
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétel mMacchl BemiecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B pPEAKIUU BELIECTB,
pacuéTel Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OHO
13 BELIECTB UMEET IPUMECH.

XuMHS U KU3Hb.

Ponp xumum B 0o0OecrieueHUH SKOJOTUYECKON, YHEPTETUUYECKON U THUIIEBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [IoHSATHE O HayyHBIX METOAAaX IMO3HAHMS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIICHHOTO
IIOJIy4YE€HUs BaXKHEHIIMX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB. BAKHEHIINE CTPOUTEIIBHBIE
MaTepualibl, KOHCTPYKIMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KEepaMHKa,
MaTepualbl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U MUHEPAIbHbBIC
yaoOpeHus.

XuMHUS M 3I0pPOBbE YEJIOBEKA: NPABUJIA HCIOJB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja O€30MaCHOTO MCIOJIb30BAaHUS MPENapaToB OBITOBOM XHUMHUH
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYeHUHM oOmed u
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA 4e€pe3 MCIOIb30BAHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHM, TaK W TIOHATUH, SBISTFOITUXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmmue ecTeCTBEHHO-HAYUYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKalUs, TMEePUOJIUIYHOCTh, HAOII0IEHNE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: MaTepus, SJHEPrus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHB, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHME BEIIeCTBa, (DU3MUYECKUE BEIIMYMHBI U €UHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kineTka, opraHu3M, J3KocucTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOmOorus: XMMHYECKAsT MPOMBIIUIEHHOCTb, METAJLUIYPIrus, IPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPHUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IIHIIEBAs
MPOMBINIUICHHOCTh,  (papMameBTUYECKass  MPOMBINIICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKUX IIPEenaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUaJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHMUA.

JIMYHOCTHBIE PE3YJIBTATBDI.

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCsL TMPOTpaMM  CpeJHEro oOIero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeAMETHbIM W TpeaMeTHbiM). HayuHo-meTomuyeckoil OCHOBOM — Jijist
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrPaMM CPEIHEro OOIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIEICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHIO;

1[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOYYaroUIMXcsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA yCTAHOBKaMHU, MPUCYIIMMU ILEJIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMYKME MPABOCO3HAHUS YKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JIOCTUTalTCs B
CANHCTBE YYEOHOW ¢ BOCMUTATEIBHOM JCATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCHMCKOro TpakJAaHCKOro OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMU W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  IIpolieccaM
CaMOITO3HAHUS, CaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOCHUSA MpeaMeTa «XUMHs OTpPaKaroT
c(hOpPMHUPOBAHHOCTh OIBITA I[TO3HABATEILHOW U TMPAKTUYECKOU JIESITEIHHOCTH
OOy4Jaronuxcs Mo peaju3aiuy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskaaHCKOr0 BOCTIMTAHMSA:

OCO3HaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax M MpaBUJIAX MEKIUYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX W TMO3HABATENbHBIX 3a/1ay, BBIMOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHUKY U
apryMEHTBI JPYTUX IPU aHATU3€ PA3IMYHbIX BUJIOB YUYCOHOU JI€SITENHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJEIUI0
OTE€UYCCTBECHHOMN XHMUM;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B OOJACTH TEOPHH W MPAKTHYECKOrO
MPUMEHEHUSI XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKECHHUS HAyKU €CTh Pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M TO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIEIYIOLIEM
aHanu3e UH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAallUH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYNKH CBOMX TOBAPHILEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHME TOCJEICTBUN ITUX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHHs LEHHOCTEH 370pOBOro U 0Oe€30MacHOro oOpa3a >KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY M
IICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil 0€30MacHOro OOpalieHHus C BElIecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUS [EHHOCTH TIPaBWUJ HWHJIUBUAYAJIBHOTO U  KOJJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHUS BPEIHBIX NMPUBBIUCK (YHOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-UCCIEA0BATEIHLCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUUM NPAKTUYECKUX 3ajad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY HU3YUYEHHIO MPOQPECCHI pa3iIndHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMHUMU;



YBAKEHHUS K TPYAY, JHOJIAM TPyJa U pe3yabTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHH, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JIOTrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IETIECOO00PA3HOTO OTHOILICHHUS K TPUPOJIE, KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpoOsieM, BIUSHUSA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHUH JJis
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIUMX BpEel OKPYkKaroUlen
OPUPOTHON cpejie, YMEHHsI MPOTHO3UPOBATH HEOJArONPHUSTHBIE KOJIOTHYECKHUE
MOCIIEACTBYUSA NPEAIPUHUMAEMBIX JEUCTBUN U IPEAOTBPALLATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, IKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOU HAaIPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoouu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHUSl CHeNUPUKA XUMUU KaK HAyKd, OCO3HaHUS e€ POk B
dbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpOOJIeM COXpaHEHUS
MIPUPOJHOTIO PABHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOM HANPABJICHHOCTH W BaXHOM pPOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEHIEHUH II100aIbHBIX MpoOsieM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, DJHEPreTUUECKOU, NUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUU MEIULIMHBI, 00ECIEUEHUU YCIOBHM
YCHEIIHOTO TpyJAa W OKOJOTMYECKH KOMMPOPTHOM IKU3HU KaXKIOro yjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIh3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJTy9aeMbIe 3HAHUS JIJIS1 aHAIM3a M OOBSICHEHUS SBIICHUN OKPYKAIOIIETO0 MUPA U
MIPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C I1EJBI0 TOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XWMUYECKUE 3HAHUS IS
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpHIBHOMY  OOpa3oBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA IO XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TpyJa B pa3NUYHbIX cepax mpodecCHoHaILHON
JESITEIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATDI.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHUS y4eOHOTO MpeaMeTa «XuMUus» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUsI BKIIOYAIOT:

3HaUYMMble A9 (OPMUpOBAHUS  MHUPOBO33PEHUS  OOyYarOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIC TOHATHUS, OTPAKAIOIIUE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIHsl, SIBJICHHUE,
IPOLECC, CUCTEMA, HAyYHBIH (DAKT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClel0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIpyTHE);

yHHUBEpcajbHble y4eOHbIe NEHCTBUS (IIO3HaABaTelIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHEIE), o0ecreunBaroIIme dbopmupoBaHue byHKIHOHATBHON
TPaMOTHOCTH M COITUATTLHOM KOMIIETCHITMHN O0yYarOIINXCS;
CIIOCOOHOCTH o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAbHBIC yueOHbIE
JICUCTBHS B IO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMH W  PETrYJATHUBHBIMU
NIEUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOATENLHO  (OopMyIHMpOBaTH W aKTyaIM3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENCNIATh eI JCITEIbHOCTH, 3aJlaBas MNapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJITAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh NP OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMUBATH UX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIIME MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KJacCU(PUKAIIMKU BEIIECTB W
XUMHYECKUX PEaKIIU;



YCTaHABIMBAaTh IPUYMHHO-CIEACTBEHHBIE CBSA3M MEXKIY H3y4yaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pPaCCyX I€HUs (MHAYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTU M IPOTUBOPEUUS B pacCMaTpPUBAEMBbIX
SBIICHUSX, (DOPMYTMPOBATH BHIBOBI U 3aKIIOUCHHS,

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMUHU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE PEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyna, YpaBHEHHE XUMHYECKON
peakuuu — MpH PElICHWU YYEeOHBIX IMO3HABATEIBHBIX W TMPAKTUYECKUX 3ajad,
PUMEHSATh Ha3BaHHbIE MOJICIIbHBIE MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
IIPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIAJETh OCHOBAMU METOJOB HAYYHOTO ITO3HAHMS BEIIECTB U XMMHYECKHUX
peaKLnii;

(GopMyIIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHl B KAauyeCTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Uil (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEBHOTO IIJIAHUPOBAHUS M IPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HaOMIOAATh 32 XOJA0M
mpolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyIHpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO TJOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOCKTHOU
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pPEUICHUS] NPaKTUYECKHUX 3aJad, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMS.

3) pabdora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HWHGpoOpMauuu (Hay4yHO-
NOMyJisipHasi JIUTEparypa XUMHUYECKOTO COJIEp>KaHUs, CIpPaBOYHBbIE MOCOOUS,
pecypebl HTEpHETa), aHaNM3UpOBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (opM
Mpe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCT;

bopMyIUpOBaTh 3alpPOChl U MPUMEHSTH PAa3IMYHbIE METOIbl MPHU MOUCKE U
orOope wuHPOpMALMKM, HEOOXOIMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUNA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);



UCIIOJIb30BaTh HAy4yHBIA fA3BIK B KadecTBE CpeAcTBa Mpu pabore ¢
XUMHUYECKON HH(OpMalMen: MpUMEHATh MEXIpeaIMeTHble ((pu3nueckue W
MaTEeMaTHUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCIIOJIB30BaTh U INpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJUYECKHE CpEACTBA
HaIJISTHOCTH.

OByaseHue YHMBEPCAJIbHBIME KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

3a7laBaTh BONPOCHI MO CYIIECTBY 00CYKJaeMOIl TeMbl B X0JI€ TMaJIora U/UiH
JUCKYCCHM,  BBICKa3bIBaTh  HJeH, (OPMYyJIHUPOBATh CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJI0KEHHOM 3a1auH;

BBICTYNATh C MPE3EHTAIMEl Pe3yJbTaTOB IMO3HABATEILHOM JI€ATEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO WA COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEAOBAHUIO CBOMICTB
U3y4aeMbIX BEILECTB, peajlu3alui Y4eOHOTO NpoekTa U (OpMyJINpPOBATH BBIBOJbI
II0 PE3yJIbTaTaM IIPOBENEHHBIX MCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

OgBy1aieHHe YHMBEPCAJIbHBIMH PEryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYIIECTBIATH CBOK ITO3HABATENIBHYIO
NEATENIBHOCTD, ONpeAesasd €€ LelM W 3aJadd, KOHTPOJMPOBaTbh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBINIOJIHEHUH YYEOHBIX M HCCIENOBATENbCKUX 3a/Jad, BbIOMpAaTh Haubosee
3¢ dexTuBHBIN crnoco0 HMX peueHuss ¢ Y4ETOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIIATE CAMOKOHTPOJIb CBOEH EATENBHOCTH HAa OCHOBE CaMOAHAJIU3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDI.

10 KJIACC.

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS»
OTpa)KaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TO3HAHUU SBIICHUU
npuposbl, B (OPMUPOBAHMU MBIIUICHUS U  KYJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUUECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 370POBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XMMHUYECKUH DJIEMEHT, aToOM, 3JIEKTPOHHAas
000JI09Ka aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATETHHOCTh, XUMUYECKAS
CBsI3b, CTPYKTypHas (dopmyia (pa3BEpHyTas M COKpam€HHas), MOJIb, MOJISIpHAS
Macca, MOJIAPHBIM O00BEM, YIJIEPOMHBIN CKeJeT, (YHKIIMOHAIBHAS TpYIIa,



panuKan, U30MEpPHs, U30MEPBL, TOMOJIOTHYECKUAN PSAZl, TOMOJIOTH, YTIEBOAOPOIBI,
KHCJIOPOJ U a30TCOJAEpKAIIUE COCAUHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalMe B OCHOBE MNOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
SBJICHUM, (DAKTOJIOTMUECKUE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOIYYECHUU U
0€30MacCHOM HCIOJb30BaHUU BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JEATEbHOCTU YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEpHbIC NPU3HAKKA TOHSATHUMH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPraHUYECKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMynT OpraHMYECKMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJI OPraHMYECKHX BEUIECTB IS WLIFOCTPAUU HX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh HM3YyUYCHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy W CTPOEHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yIJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpIKaIUe
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBHUAIBHBIE
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOIMICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, GopMaibIeTu], aleTaabIerul, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTE€APUHOBAS KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

chOpPMHPOBAHHOCTh YMEHHS OIPEACNATh BHABl XHUMHYECKOW CBSI3U B
OpPTraHUYECKUX COCNMHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa st 00bsICHEHHUS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChI BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUH  XapakTepuU30BaTh  COCTaB, CTPOCHHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHMYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OpPraHWMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWUJICH, alleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30J, METaHOJ, ATAaHOJ, STUJICHTJIUKOJb,
[JIMIEPUH, (PEHOJI, alleTallbJIeTH]l, MypaBbHUHAsI U YKCYCHasi KUCJOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUNA C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;



c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI HMX TEepepabOTKU W
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUU TPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJIHOTO BEILECTBA WM MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh YMEHHM BIJIAJIETh CHUCTEMOW 3HAHWH OO0 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMHM M UX
MIPUMEHEHUEM;

chOpMHUPOBAHHOCTh YMEHUI COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs: C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBIIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBIMOJHATH XUMUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArpEBaHUU, NOJTyYEHUE
STUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIMU OPTraHUYECKUX
BEILIECTB, JIeHaTypalus OCJIKOB MpPU HarpeBaHUH, I[BETHBIC PEaKIMu OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKA O€30MacHOCTH TIpU OOpaIllEHUH C
BEIIECTBAMU U JIaDOpPaTOPHBIM OOOPYJOBAaHUEM, TMPEACTABIATH PE3YJIbTaTh
XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u GOpMyJIMPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIUIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHM  COONIIONATh  TpaBUjia  DKOJOTUUYECKH
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJAX
COXpaHEHUs! CBOETrO 3/I0POBbS M OKPY’KaIOILEW MPUPOIHON Cpelibl, 0OCO3HABAThH
OMAaCHOCTh BO3JICMCTBUS HA JKHUBBIE OPTaHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHUMasi cMbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TIPEAOTBPAICHUS WX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YeJI0BeKa;

JUIs 00Y4YaroUIuXcsli ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHUS BEIICCTB H
XUMUYECKUX SBJICHUM;

JUISL CIENBIX W CIA0OBHIOAIIMX OOYYaIOIIUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHu# JI. bpaiins st 3anmucu XUMHYECKUX

bopmy.



11 KITIACC.

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

cOPMHPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHUH B TIO3HAHUU SIBJICHHM
npupoasl, B  (OPMUPOBAHMM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €&
GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a/1au
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUN, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUSI, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAS, METAIUTMYECKAas, BOJIOPO/IHAS ), KPUCTAJUIMUECKas PeIIETKa,
TUAMBl XUMHUYECKUX  PEAKUUM, PACTBOpP, DJJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINAS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKkIuu, XUMHYECKOE PaBHOBECHE);, TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoanueckuii 3akon . M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MUPOBO33pPEHYECKUE 3HAHUS, JIeXKalllle B OCHOBE MOHUMAaHMS MPUUYMHHOCTU U
CUCTEMHOCTH XHMMYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MMacCHOM HCTOJIb30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MPU3HAKKA TOHSATHMH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUM;

c(hOpPMHPOBAHHOCTh YMEHHMI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHusi (OpPMYJ BEIIECTB H YPAaBHCHHM XHMHUYECKHUX  PEaKIUH,
cucremarnieckyro HoMeHknatypy (IUPAC) u TpuBHaibHble HA3BAHUS OTAEIBHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblii ra3, YTJEKUCIbIM ra3, amMMHak, ramic¢Has
U3BECTh, HETaIlIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3JIMYHOrO0 COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAsI, METAJLTMYECKasi, BOJIOPOJIHAS]) B COSTUHECHUSX, TUII
KPUCTAUTNYECKON PeléTKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHas,
WOHHAs, METAJUIMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeNEHHOMY KJaccy/Tpymie



COEIMHEHUH (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUbI, OCHOBAHUS,
KHCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(pOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICII MIEPUOINIECKOTO 3aKoHa /[
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJICKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX 3JeMeHTOB 14 mnepuonos Ilepmoanueckoid cuUCTEMBI
xumuueckux snemeHtoB JI. U. MenneneeBa, ucmonb3ys HOHATHA «S-, p-, d-
DIIEKTPOHHBIE opouTanm, «3HEPreTHYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHUYECKUX JIEMEHTOB U MX COEIUHEHUI
1o neprojam u rpymmam llepuoguueckoil CUCTEMBI XUMHUYECKUX 371eMeHTOB /1. U.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKME CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TIOMOILBI0 YPABHEHHMI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

C(OPMUPOBAHHOCTh YMEHMS KJIACCU(ULIUPOBATh XMMHUYECKHUE PEAKIMH 10
pa3NuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEMEHEW OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peakiliy, yYaCTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHI COCTaBJISATh YPaBHEHHUS PEAKUUN pPa3IHYHbIX
THUIIOB, MOJHbIE U COKPAUIEHHBIE YPABHEHHS PEaKLMii HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSI, PU KOTOPBIX 3TH PEAKLIMU UAYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, MOATBEPIKIAIOIINE
KAUECTBEHHBI COCTaB PAa3jJUYHbIX HEOPraHUYECKUX BELIECTB, PACIIO3HABATH
OMNBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

C(OPMUPOBAHHOCTh ~yYMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKHCJIMTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOIO OanaHca
ITUX PEaKL;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOU
peaKIMK OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PAaBHOBECUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (npunuui Jle larense);

c(OpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTb XHWMHYECKHE IPOLIECCHI,
JeXKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHSI CEPHOM KHCIIOTHI, aMMHAaKa, a
TaKke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOLIMX HAYYHBIX MPUHLHUIIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHSTHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUICHHH Tra3oB
IpU XUMHUYECKHX PEaKIHUIX, MacChl BEIIECTBA MM 00bEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce€ WM O0OBEMY OJHOIO W3 YYACTBYIOIIMX B PEAKLUHU



BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChI
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

chOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
NOoCyJI0 ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalieHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH IUTAHUPOBATH W BBHINIOJHATh XUMHUYECKHMA
HKCIIEPUMEHT (Pa3joKEHHE MEPOKCHUIA BOAOPOJA B MPUCYTCTBUU KaTalIM3aTOpa,
ONpENENCHUE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIluu,
peakiy MOHHOTO OOMEHa, KauyeCTBEHHBIE pEeaKIMu Ha cyibdar-, KapooHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHUSI, PEIICHHE JKCIEPUMEHTAIbHBIX 3aJlay M0
TeMam «Metaey U «Hemeramib») B COOTBETCTBUM C TMPaBWIAMH TEXHUKHU
0e30MacHOCTH MIPU OOPAIlEHUHU C BEIIECTBAMHU U JTAOOPATOPHBIM 000pYAOBaHHUEM,
MPEACTABIATh PE3YJbTaThl XWMUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEaKIMi U (OPMYJIMPOBATH BHIBOABI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJtOAaTh  TpaBUjia  AKOJOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIBHOCTH B LEJAX
COXpaHEHHUs! CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpellbl, OCO3HABAThH
OMaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTAHU3MbI ONPEICTIEHHBIX BEIIECTB, TIOHUMAs
cmpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
MpEAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYaronmxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHUS BEIICCTB H
XUMHUUYCCKHUX SIBJICHUM;

JUISL CJETBIX W CJIA0OBUIASIIMX OOYyYaloImMXCs: YMEHHE HCIO0JIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoaudecTBO 4acoB

No HaunmenoBanue
n/ pa3esioB U TeM
I NPOrpamMMbl

Bcer
0

KoHTposbHBI
e padoThl

IIpakTHYecKku
e padoThl

Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YecKOi XUMHUH

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbBI
e pecypchbl

IIpenmer
OpraHU4YeCcCKOu
xumuu. Teopus
1.1 CTPOCHUSA
OpPTraHUYECKUX
COoeIUHEHUN A.
M. byrneposa

Hroro no pasaceiny

Pazjen 2. YriaeBoaopona

[IpenenwvHbIC
2.1 YIJIEBOAOPOIbI
— aJIKaHbI
Henpenenbusie
YIJIEBOAOPOIBI:
2.2 aJIKECHBI,
aJIKaTUCHBI,
AJIKUHBI

Apomarnyeckue
YTJI€BOAOPOABI

23

[Ipuponusie
VCTOYHUKU

2.4 YIJIEBOAOPOIOB
U UX
nepepaboTka

Uroro no pazgeny

13

Paznen 3. Kuciiopoacoaep:kaniue oprannyeckue coeinHeHust

3.1 Cruptsl. @eHon 3
Anbaerunpl.
Kap6oHnoBsie

3.2 KHUCIIOTEL. 7 1
CrnoxHbIC
3pUpHI

3.3 VrieBoanl 3 2

Hroro no pazneny 13

Pa3znen 4. A3oTcoaepxaiiue OpraHnyecKue coeIuHeHust




AMUHEL

4.1 AMHUHOKHCIIOTBI 3
. benku
Uroro no pazgeny 3

Pa3znea S. BbicokOMOJIEKYJJISIPHBbIE COeINHEHU S

IT;macTtMmaccsl.
5.1 Kayuyku. 2
Bonokna

Hroro no pazgeny 2

OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

34 3




11 KJIACC

KoJsnyecTBOo 4yacoB DJIeKTPOHHbIE
Ne | HaumeHoBaHue (bpoBbic)
n/ pa3zieioB H TeM Bceer KoHTpoabHbI IIpakTHYecku oﬁpasolfaTe.m,Hbl
I NporpaMmel 0 e padoThbl e padoThbI e pecypebl
Pa3nea 1. Teoperuyeckue 0CHOBbI XMMHMH
Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
1.1 [lepuoanueckas 3
cucTema
XUMUYECKUX
3j1eMeHTOB /1.
N. MenneneeBa
Crtpoenue
BElIECTBA.
1.2 MHuoroob6pasue 4
BEIIECTB
13 XUMHUYECKHE 6 1 1
peakiuu
Hroro no pazgeny 13
Pa3nea 2. Heoprannyeckasi xumust
2.1 Meraibl 6 1
2.2 Hewmeranisl 9 1 1
CBsi3b
HEOPraHUYeCKH
2.3 X U 2
OpraHUYECKUX
BEIIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XHMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE
KOJIMYECTBO
YACOB I10 34 2 3
[TPO'PAMME




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI.

10 KJIACC.

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

1

Teopernueckre OCHOBbI OPraHU4YeCKOW XUMHUH

1.1

1.2

1.3

ChopMupoBaHHOCTh TPEACTABICHUNH O XUMHYECKOW COCTABJISIOIICH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XHMHHM B TO3HAHUU
SIBJICHUN TPUPOABI, B (POPMHUPOBAHHUU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU IS
peleHus TMPAKTUYECKUX 3a7ad M SKOJOTUYECKHM OOOCHOBAHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHON cpesie

Brnagenue cuCTEeMOM XUMHYECKMX 3HAaHUHM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATr AFOINE MIOHSITHS (Monexyna, BaJICHTHOCTD,
NEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIICHMs, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJIIpDHBIA OO0BEM, YIIEPOAHBIA CKEJeT,
GyHKIMOHANBHAST ~ TpyNHa,  paaukal,  HW30Mepusi,  H30MEpHI,
TOMOJIOTMYECKUH pAll, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOA- H
a30TCOJepKAIINE COEAUHEHMsI, OMOJIOTMYECKH AaKTHBHBIE BEIECTBA
(yrneBojbl, >KHUpPBI, O€NKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOpUHM U 3aKOHBI (Teopus
XMMHUYECKOTO CTpPOEHHsl opraHmdeckux aemiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHH, (HaKTOIOIHUECKHe
CBEICHUSI O CBOMCTBaX, COCTaBe, IMOJyuYeHUH U 0e30macHOM
HCIOJIb30BAaHUN  BaXHEMIIMX HEOPraHMYEeCKMX M  OpPraHu4ecKux
BEIIECTB B ObITY M IPAKTUYECKOM JI€ATEIIbHOCTH YeJIOBEKa

ChopMupoBaHHOCT, YMEHHM BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHSTUH,  YCTAHABIMBATH WX  B3aUMOCBS3b,  HCHOJIb30BATH
COOTBETCTBYIOILIME TOHATHS NPU ONUCAHUM COCTaBa, CTPOCHUS W
MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

1.4

1.5

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XUMHUYCCKYH) CHMBOJIAKY
JUISL COCTaBIIEHUST MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEépHYTOM,
COKpaméHHOW) ¢GOpMyn OpraHUYeCKHX BEIIECTB H ypaBHEHUH
XUMHYECKHUX PEAKIINI, U3TOTaBIUBATh MOJEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB I WILTIOCTPAMA MX XUMHYECKOTO M TPOCTPAHCTBEHHOTO
CTpOCHHS

ChopmupoBaHHOCTE  YMEHHI  yCTaHABIMBATh  MPUHAIJICKHOCTH
HU3YYCHHBIX OPTraHUYCCKHUX BCHICCTB IO HMX COCTaBy W CTPOCHHUIO K
ompenenéHHOMY Kiaccy (Tpynme) coeauHeHuid (YTJIeBOJOPOIbI,
KHCJIOPOA ¥ a30TCOACpIKAIllNe COCAWHEHHsS, BBICOKOMOJIEKYJISPHBIC
COC,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 110 CHUCTEMAaTUYCCKOU
Homenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTh YMEHHUS ONpPEAENATh BUABI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCIMHEHUSIX (OIMHAPHBIE U KPaTHbBIE)




1.6

ChopMUpOBaHHOCTH ~YMEHHSI IPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH
COXpaHEHUsI MAaCcChl BEUIECTB

VYTIIeBOIOPOIBI. Kucnoponconepxkariue 5 a30TCOoIepIKaIIIe
OpraHUYeCcKUe COeAMHEHUs. BICOKOMOJIEKYIISIpHBIE COSTUHEHUS

2.1

ChopMupoBaHHOCTb YMEHHMH NPUBOAUTH TPUBUAIbHBIE HAa3BaHUS
OTJENbHBIX OPraHUYECKUX BELIECTB (ITWIIECH, MPONWIEH, alleTUJIEH,
STWJICHIJIMKOJb, TIULEpPHH, (eHod, (opMalblerui, areTanbIeru,
MypaBbHHAsl KMCJIOTA, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapMHOBas KHCJIOTa, IJIIOKO3a, (pYyKTO3a, Kpaxmai, LeJUIrJo3a,
[JIMLIKH)

2.2

CpopMHUpPOBAaHHOCT, yMEHHUH XapaKTepH30BaTh COCTaB, CTPOCHHUE,
(bu3MYecCKe W XUMHUYECKHE CBOWCTBA THIMYHBIX TIPEJICTaBUTENICH
pPa3IUYHBIX KJIACCOB OPraHMYECKHWX BEHIECTB (METaH, 3TaH, STHUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merwnOyramuen-1,3, OGenzodn,
METaHOJI, TAHOJ, ITUJICHIJINKOIb, TJIMIEPHH, (ESHON, areTaabIeTul,
MypaBbHHAsE M YKCYCHasi KHCIOTBI, TJIOKO3a, Kpaxmall, IeJUII0J03a,
aMUHOYKCYCHasi KUCJIOTa)

23

24

3.1

3.2

CdopMHpOBaHHOCTh YMEHHS WILIIOCTPUPOBATh TI'€HETUYECKYIO CBS3b
MEXJIy  TUIWYHBIMU  [PEICTaBUTEISAMHM  pa3IMYHBIX  KJIAcCOB
OpPraHMYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOLIUX XUMUYECKUX
PEaKIMii ¢ UCII0JIb30BaHUEM CTPYKTYPHBIX (OpPMYJI

CdopmupoBaHHOCTH yMEHUsA XapaKTepHU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOHOTO CHIPhS (HEPTH, MPUPOIHBINA ra3, Yroib), CIOCOOBI UX
nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH

XUMHUS U )KU3HL. PacuéTrl

CdopMUpOBaHHOCTH YMEHUM BIAJIETh CUCTEMOW 3HaHUM 00 OCHOBHBIX
MEeTOoAaX HAay4YHOI'O MO3HAHMS, UCTIOIb3YEMbIX B XUMUU NIPU U3YyUEHUHU
BEIIECTB W XUMHUYECKUX sBJIEHUW (HAOMIO/IEHHE, HW3MEpPEHHE,
SKCIEPUMEHT, MOJICTTUPOBAHUE), HCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHWUS IS TPHHATHS PEIIeHHd B KOHKPETHBIX
YKU3HEHHBIX CUTYAIHUsIX, CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMEHEHUEM

ChopmupoBaHHOCTE yMEHHH COONIOATh TpaBHIa MOJIB30BaHUS
XUMUYECKON TOCYJI0N ¥ J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TaKKe
MpaBmiia o0palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKIUSIMH
T10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB
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ChopMHUpPOBaHHOCTh YMEHHH IJIAHUPOBATh M BBIMOTHATH XUMHUYECKUH
HKCHEPUMEHT (IPEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHuUH,
MOJTyYeHHE ITUJICHA M U3yYEHHE er0 CBOWCTB, KAYECTBEHHBIC PEaKIIUU
OpPraHUYECKUX BEILECTB, JEHATypauus OCJNKOB IMpH HarpeBaHUH,
[[BETHBIE DPEAKIMH OEJIKOB) B COOTBETCTBHU C IPABHIAMH TEXHUKHU
0€30MacCHOCTH TpH OOpalleHUH C BELIECTBAMU U J1a0OpaTOPHBIM
000pyIOBaHUEM; HPEICTaBIATD PE3yIBTaThI XMMHYECKOTO
SKCHEpUMEHTa B (oOpMe 3alucu ypaBHEHHHA COOTBETCTBYIOIIMX
peaknuii 1 GOpMyIHPOBATH BEIBOABI HA OCHOBE ITHX PE3YJIbTATOB




3.4

3.5

3.6

ChopMupoBaHHOCTh YMEHHI MPOBOAUTE BBIYUCICHUS TI0 XUMUYECKHM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBAa MCXOJHOIO BEIIECTBA MU
MPOAYKTA PEAKLUHU 1O U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MMPOIYKTOB PEAKIIUH)

CdopmupoBaHHOCTH YMEHHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHAYECKYI0 HH(OpMAIMIO, TOIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB
(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U ApyTHe)

ChopmupoBaHHOCTE yMEHHI COOMIOAATh MPaBWIA DKOJIOTHUYECKU
1enecoo0pa3Horo MoBeNeHUsT B OBITY M TPYJOBOM JAEATEIHLHOCTU B
LENSAX COXPAaHEHMsS] CBOETO 3J0POBbS M OKpYXaloled NpUpOAHOM
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JEHCTBUSI Ha JKUBbIE OPTaHU3MBI
OHpeILCJIéHHBIX OpPraHn4YC€CKrUX BCIICCTB, IMTOHUMAA CMBICII MOKA3aTCIIsd
I[NAK (mpenenbHO AOMYyCTMMOM  KOHIIGHTpPAIMHM), TMOSCHATH Ha
IpUMepax CrocoObl YMEHBIIEHHS] U IPEAOTBpALllEHUs UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEeKa

11 KIIACC.

Kon
NPOBEPAEMOro
pe3yJbTaTra

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI 0CBOCHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 06pa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Bnanenne cucremMoll XMMHMYECKMX 3HAHUW, KOTOpAas BKIFOYAECT:
OCHOBOTIOJIATAIOIIME  TMOHATHS  (XMMHUYECKHH  DJIEMEHT,  aToM,
3JIEKTpOHHAs 000JI0UKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIN aTOMOB,
HWOH, MOJIEKYJa, BaJIEHTHOCTb, JJIEKTPOOTPHUILIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMYECKass peHI€TKa, TUIBl XUMHUYECKUX peaKiuit
(OKHCITUTEIEHO-BOCCTAHOBUTENIBHBIE, OK30- H  JHAOTEPMHUYECKUE,
peakiu HOHHOTO OOMEHa), PacTBOp, SJIEKTPOIUTHI, HEINEKTPOJIHTHI,
AJIEKTPOJIUTAYECKAS] ~ JUCCOIMAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb,
CKOpPOCTh XMMHUYECKON pEaKlid, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHUS DIEKTPOIUTHUECKON nucconmanuu, llepuomnueckuit
3akoH [[.JM. MenpeneeBa, 3aKOH COXpaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUH, (PAKTOIOTUIECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, TIOJyYeHWH W OE30MacHOM WCIOJIB30BAaHUN Ba)KHEHIIIHX
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW AEATENbHOCTU
YJeJIoBeKa

1.2

ChopmMupoBaHHOCTh yYMEHMH BBISBISATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HU3YUYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHSL TP ONHUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB U HUX IPEBpALICHUH; BBIABIATH B3aUMMOCBSI3b XUMUYECKHUX
3HAHUU c MIOHATUSAMHU u IIPEICTABICHUAMUI JIpYyrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Brnanenve OCHOBHBIMH METOJlaMU HAy4YHOT'O TO3HAHUSI BEIIECTB U
XUMHYECKUX sABIIEHUN (HaOIIOfeHHe, W3MEpEeHUe, HKCIEPUMEHT,




MOJICJIMPOBAHUE)

1.4

1.5

1.6

1.7

ChopMupoBaHHOCTE yYMEHHI OMPEICNATh BaJCHTHOCTh M CTENEHBb
OKHCIICHHSI XHUMHYECKHX OJIIEMCHTOB B COCIMHCHUSX Pa3IMIHOTO
cocTaBa, BHJl XUMHUYECKOW  CBsi3W  (KOBaJCHTHAs, HMOHHAf,
MeTaJUIM4YecKasi, BOJOPOHAS) B COCIMHECHUSAX, THII KPUCTAILTHYECKON
pPEMIETKH KOHKPETHOTO BEIIEeCTBA (ATOMHAs, MOJCKYJsIpHas, MOHHAS,
MeTaJUTMYeCKas)

ChopMupoBaHHOCTh YMEHUH ONPEACTATh XapakTep CPeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHHUN

ChopMUpOBaHHOCTh ~ YMEHHS  KJIACCH(PHIMPOBATH  XUMHYECKUE
peaKnuy Mo Pa3InIHBIM MPU3HAKaM (YHCIYy M COCTaBY pearnpyronIux
BEIIECTB, TEIJIOBOMY J(G(EKTy peakIuu, H3MEHCHHIO CTEIeHeH
OKUCJICHHUS  DJJIEMCHTOB,  OOpaTUMOCTH  PCAaKIUH,  yYaCTHIO
KaTaJIu3aTopa)

ChopmMupoBaHHOCTh YMEHUH  COCTABIATH YpPaBHEHHUS  peakiuil
Pa3IUYHbIX THUIOB, TOJHBIE M COKpALEHHbIE YpPaBHEHUS peaKlui
MOHHOT'0 OOMEHA, YUUTHIBAs yCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
JI0 KOHLIa

1.8

1.9

1.10

2.1

CdopmMupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKILUH, MOITBEPHKIAIOLINE
KAueCTBEHHBI  COCTAaB  pa3jIMYHbIX HEOPraHWYECKHUX  BEILECTB,
pacIo3HaBaTh ONBITHBIM ITyTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

ChopmupoBaHHOCTh YMEHHI PacCKphIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHBIX peakuui MIOCPEICTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

CpopMHUpPOBAaHHOCTE yMEHHUH OOBSACHITH 3aBUCHUMOCTb CKOPOCTH
XUMHYECKON peaklnu OT pa3iNyYHbIX (DaKTOPOB

ChopmupoBaHHOCTh yMEHHI  OOBACHATH  XapakTep CMEUICHUS
XMMHYECKOI0 PaBHOBECHUS B 3aBHCHUMOCTH OT BHEUIHETO BO3JECHCTBUS
(mpunnun Jle laTtensbe)

OO01mast u HeopraHu4YecKasi XUMHUS

CchopMupoBaHHOCTh yMEHHUH packpbiBaTh cMbich [lepuoandeckoro
3aKOHa JN. Menneneena u JIEMOHCTPUPOBATH ero
CHCTEMAaTU3HPYIOIIYI0,  OOBSCHUTENBHYI0 U  HPOTHOCTUYECKYIO
byHKIIHN

2.2

ChopMHUpOBaHHOCTh YMEHUM XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuognueckoit
cuctemMbl xuMuudeckux snemeHToB J[.M. MeHneneeBa, uCHoOnb3ys
MOHATHSL  «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTUUECKUE
ypOBHI/I», O6’b$ICH5[TI) SaKOHOMepHOCTI/I N3MCHCHUSA CBOﬁCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO Mepuojam U rpymnmnam
[Tepuonuueckoit cucrembl XuMuueckux 31eMeHToB J[.M. Menaeneera
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CdopmupoBaHHOCTh YMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB Pa3IMUHbIX KJIaCCOB,
MOATBEPKJAaTh  CYLIECTBOBAHME  T€HETHMYECKOM  CBSI3M  MEXIY
HEOpraHUYECKUMU BEIIECTBAMHU c MOMOUIbI0  ypaBHEHUH




COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

ChopMUpOBaHHOCTH ~ YMEHMH  yCTaHABIMBAaTh  IPUHAIJICKHOCTH
HEOPraHMYECKUX BELIECTB MO UX COCTaBY K ONpEAENEHHOMY Kilaccy
(rpymnme) coenrHEHui (IIpOCThle BEUIECTBA — METAUIBI U HEMETAJUIbI,
OKCH/[Ibl, OCHOBAHUS, KUCIIOThI, aM(OTEpHbIE THAPOKCHIbI, COJIH)

ChopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISL  cOoCTaBlieHUsT (OpMysT BEIIECTB M YPaBHCHHH XUMHYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TtpuBuaibHble
Ha3BaHUs OTJACJIbHBIX HEOPraHWYeCKHX BeIIeCTB (yrapHbld Ta3s,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAlIEHas W3BECTb,
MMUTHEBAs COJIA, TUPHUT M JIPYTHE)

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) O0OIIUE
XUMHYECKHE CBOMCTBA HEOPTAHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPXK/IaTh  CYINIECTBOBAHHE  TI'E€HETHYECKOW  CBS3M  MEKIY
HEOPTraHWYECKUMH  BEHICCTBAMH  C  IIOMOIIBIO  ypaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHIA

ChopMupoBaHHOCTb YMEHUH IJIAHUPOBATH M BBINOIHATE XUMUYECKUH
9KCIIEPUMEHT (pa3jIoKEHUE MEPOKCHAA BOAOpPOAAa B IPHUCYTCTBUU
KaTaJnu3aropa, ONpeieseHHe Cpelbl PacTBOPOB BEILIECTB C MOMOIIBIO
YHHUBEPCAJIBHOTO HWHAMKATOPA, BIMSHUE PAa3IMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHUYECKON peakIuH, peakuud HOHHOro oOMeHa,
KaueCTBEHHbIE PeaKkuu Ha Cyb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHs, DPELIEHUE SKCIEPUMEHTAIBHBIX 3aJad M0 TeMaMm
«Meramnb» u «HemeTanabsl») B COOTBETCTBUU C MpaBWIaMU TEXHUKHU
0€30IacCHOCTH TpH OOpaIleHUH C BeIleCTBAaMM M J1aOOpPaTOPHBIM
o0opyI0BaHUEM; IIPEICTABIIATH pe3yJIbTaThl XUMHUYECKOTO
9KCHEpUMEHTa B (OpMe 3alMcHh YpaBHEHHH COOTBETCTBYIOLIMX
peakiuii ¥ GopMyITHPOBATh BHIBOJIBI HA OCHOBE DTHX PE3YJIHTAaTOB

2.8

2.9

CpopMHUpOBAaHHOCT, YMEHUN COOJIOJATh TMpaBHJIa TOJIb30BaHUS
XUMHYECKON TOoCcylol u 1abopaTopHBIM O0OpYyIOBaHHEM, a TaKKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUHU C MHCTPYKIUSIMU
IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMHUYECKUX OMBITOB

C(I)OpMHpOBaHHOCTB yMCHI/Iﬁ XapaKTCpU30BaTh XUMHUYCCKUC
IMPOLECCHI, JCKAINIUE B OCHOBC IMPOMBIINIJICHHOTO IMOJIYYCHUA cepH0171
KHCJIOTBI, aMMHaKa, a TaKixKcC C(I)OpMHpOBaHHOCTL Hpe,[[CTaBJ'ICHI/Iﬁ 00
O6IJ_II/IX HAay4YHBbIX IMpUuHIUIIax n 9KOJOTHUYCCKUX HpO6HCMaX
XUMHYCCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

CpopMHUpPOBAHHOCTh TPEACTABIECHUNA O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAY4YHOW KapTHUHBI MHpA, pOJIM XUMHH B [O3HAHUHU
SBJICHUA TpUPOABI, B (OPMHUPOBAHUU MBIIUICHUS W KYJIbTYpPBI
JTUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOW IIs
pelieHusT TPAKTUYECKUX 3a7a4 U OIKOJOTHYECKH O0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3I0POBBIO U PUPOAHOU Cpelie

3.2

CdopmupoBaHHOCTH YMEHUM KPUTUYECKH aHAIM3UPOBATh
XUMHYECKYI0 HH(POpPMAIUIO, TMOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHHUKAIUU, ceTh IHTEpHET U npyrue)




3.3

3.4

ChopmupoBaHHOCTE yMEHHH COOMIOATh TIPaBHIA JKOJIOTUYCCKU
1enecoo0pazHoro MoBeleHUss B OBITY M TPYAOBOH IESTENbHOCTH B
LEJIAX COXPAHEHHUsI CBOErO 3J0pPOBbS M OKPYXKAIOWIEW NPUPOIHOU
cpelbl

Oco3HaBaThb OMAaCHOCTh BO3JIEHWCTBHS HA JKUBBIE OpPraHU3MBbI
ONpEACIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszarens [IIK, noscHaTh
Ha MpUMepax crocoObl YMEHBIICHUS U MPEAOTBpAIlEHUs] UX BPEIHOTO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH yMeHUI MIPOBOUTH BBIYHCIICHUS c
WCIIOIb30BAaHUEM TIOHSITHSI «MaccoBasi JOJisi BEIIeCTBa B PacTBOpPE»,
O0OBEMHBIX OTHOLICHHH Ta30B MPH XMMHYECKUX PEAKIUSIX, MacChl
BEIIECTBA WM 00bEMa Ta30B 10 U3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
TETI0BOTO 3¢ (eKTa peakud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUS.

10 KJIACC.

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

1

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUHU

1.1

IIpenmer oprannveckor XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHUE B
MIOJIyYEHUU HOBBIX BELIECTB U MaTrepuayoB. Teopusi CTpOEHUsS OPraHUYECKUX
coenuHenuit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJIOKECHHS

1.2

1.3

2.1

CtpykTypHble (POpMYJIBI OpraHMdeckux BemiecTB. ['omonorus, u3oMepus.
XuUMHYECKasi CBSI3b B OPraHUYECKHX COCIMHEHUSIX — OJMHAPHBIC M KpPaTHBIE
cs3u. [IpencraBnenue o KjaaccuPpUKauy OPraHudeCcKIX BEIIeCTB

Homenknatypa  opraHM4yeckux  COEQUHEHHH  (cucreMaTudeckas) U
TPUBHUAJIbHBIE HA3BAaHUS BAKHEHMIINX MPEICTABUTEIEH KJIACCOB OPraHMYECKHUX
BEIIIECTB

YTIIeBO0POABI

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTUYECKHWU psia. MeTaH U d3TaH —
MPOCTEHIINE MPEJICTABUTEIN ATKAHOB: (PU3UYCCKUEC M XUMHUYCECKUE CBOMCTBA
(peakuuu 3aMelIeHHs] WU TOPEHUS), HAXOXJACHHE B MPHUPOJE, MOIyYeHUE U
MIPUMEHEHHUE

2.2
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AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHUECKUH psAJl. DTUJIEH U MPOMIICH —
MpOCTeiIre MPeACTaBUTENH AKEHOB: (PU3NYEeCKHe M XUMUYECKHUE CBOICTBA
(peakiuu THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUIpaTallid, OKHUCJICHHUS U
MOJIMMEPH3AIIH ), TOTyYEeHUE U IPUMEHEHHE

Ankanuensl: OytaaueH-1,3 u metunOyramueH-1,3: crpoeHue, BakHEHIINE
XUMUYECKHE cBoiicTBa  (peakius MOJIUMEPU3AITIH ). [Tonyuenue
CHHTETUYECKOTO KayuyKa U PEe3UHBI
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2.5

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUH psia. ALeTHieH
— NPOCTEHIIMHA NpeICTaBUTENb AJKMHOB: COCTaB, CTPOEHHUE, (pHU3MUECKUEe U
XUMHYECKHE CBOMCTBa  (peakuuu TUIPUPOBAHHUSA, TaJOT€HUPOBAHUS,
TUpaTaly, TOPEHMs ), TOJyUYEHUE U IPUMEHEHHE

Apenbl. benson: coctaB, cTpoeHue, (QpU3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy TaJOreHUPOBAHUS W HUTPOBAHMS), TOJIyYEHHE W TNPUMEHEHHE.
Tomyon: cocraB, crpoeHue, (pU3NYECKHEe U XUMHUYECKHE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHHE. TOKCUYHOCTh
apeHoB. I'eHeTHYeCKas CBA3b MEXKIY YIVIEBOLOPOJAAMU, IPUHAJICKAIIUMUA K
pa3IMYHBIM KJ1accam

2.6

IIpupoaHble HMCTOYHUKH yTIEeBOAOPOAOB. IIpuponHBI Ta3 W MOIyTHBIE
HedTsHbIe ra3el. HedTh u €€ nponcxoxaenue. CriocoOsl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHTI (TePMHUYECKUM, KaTaluTUdecKuit), nupoaus. IIpoaykTel
nepepaboTku He(pTH, UX TNPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.
KameHHBI# yroJib ¥ TPOIyKTHI €T0 epepadoTKH

Kucnopojicomepkaniiue opraHndeckiue COeTMHCHHUS

3.1

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTPOCHHE,
buznyeckne U XUMHUYECKHUE CBOMCTBA (peaklUu C aKTUBHBIMHU METaJUIaMH,
rajioreHoBOJIOPOJIaMU, TOPEHHE), MpUMEHEeHHe. BomoposiHble CBSI3U MEXIY




MOJIEKYJIaMH CIIUPTOB. JIeMCTBUE METAHOJIA U HTAHOJIA HA OPTraHN3M YEJIOBEKA.
MHoOroaromMHple  COUPTBHL.  OTWICHIJUKOJIb W  [JUMUEPUH: CTPOCHHE,
duznyuecKue W XWMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE CO IICTOYHBIMH
MeTaJlJIaMH, KaueCTBEHHAs! PeaKilysl Ha MHOTOaTOMHbIe criupThl). JlelicTBue Ha
OpraHu3M 4esioBeka. [IpuMeHeHre riuuepruHa U 3THIICHTJIMKOJIS

3.2

3.3

@DeHOoN: CTPOSHHWE MOJICKYJIbl, (PU3NYECKUE W XUMHUYECKHE CBOICTBA.
Toxcuunocts denona. [Ipumenenue penomna

Anpaeruapl W KeTOHbl.  DOpMallbJeTH]l, AaleTaIbJICTH]: CTPOCHHUE,
¢u3uveckue W XUMHYECKHE  CBOWCTBA  (pEakIMW  OKUCICHUS U
BOCCTAHOBJICHHSI, KAUECTBEHHBIC PEAKIUH ), TTOJyICHUE U IPUMEHEHHE

3.4

3.5

3.6

4.1

OaHOOCHOBHBIE IIPE/IENIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U yKCyCHasl
KHCJIOTBI: CTpOeHHe, (PU3MUECKUEe U XUMHUECKUE CBOMCTBa (CBOMCTBA, 00LIMe
JUI KJjlacca KHUCIOT, peakuus ITepU(HKANN), TMOJyYeHHE U TPUMEHEHHE.
CreapyHoBass M OJIEMHOBAas KUCJIOTBl KAk IPEACTaBUTENN  BBICIIHUX
KapOOHOBBIX KHCJIOT. MbUIa KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, UX
MOIOIIIEE JEHCTBHE

Cnoxuble 3¢Qupbl Kak IpPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaposns
CIOXHBIX 3¢upoB. Kupel. ['mapomu3 xupoB. IlpuMeHeHune KUpOB.
buonoruueckas posb )KUPOB

YrineBoabl:  cocTaB, KilacCUpUKalus  YIJIEBOAOB  (MOHO-, JU- U
noymMcaxapuibl). [Joko3a — TpoCcTeMIMii MOHOCaxXapui: OCOOCHHOCTH
CTPOEHHS MOJIEKYJIbI, (PU3NUECKHe U XUMHUECKHE CBOMCTBA (B3aUMOCCTBIE
¢ ruapokcuaoM wmenu(ll), oxucieHne amMMHauyHBIM PACTBOPOM OKCHJIA
cepebpa(l), BocctaHoBIIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKACHUE B MPUPO/IE,
npuMeHeHue, Ouosorudeckas poib. DotocuHte3. Dpykroza Kak H30MEp
MIoKo3bl. Kpaxman u memonio3a Kak MNpupojHble noiaumepsl. CTpoeHue
Kpaxmaia W 1eiutofio3bl. dusnyeckue U XUMHUYECKHE CBOWCTBA Kpaxmala
(ruaponu3, KaueCTBEHHAs pPeakIys C MOJIOM)

A30Tc0z[ep>Ka1uHe OpTaHU4YC€CKUC COCANHCHUA

AMUHOKHUCIOTHI Kak aM(pOTepHbIE OpraHudecKkre coequHeHus. Puszndyeckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe riuiuHa). buonornyeckoe
3HA4YE€HHE aMMHOKHUCIOT. [lenTuas

4.2

benku kak mTpuUpONHBIE BBICOKOMOJEKYJsIpHbIE coenuHeHus. IlepBuunas,
BTOPHYHAS U TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBAa OEIKOB:
TUAPOJIN3, J€HATYpallks, KaYeCTBEHHbIE PEaKIIMH Ha OEIKU

BBICOKOMOJIEKYIISIPHBIE COETMHEHUS

5.1

5.2

OCHOBHBIC TIOHSTHS XHMHH BBICOKOMOJICKYJIAPHBIX CO@)II/IHGHI/IfII MOHOMCD,
MoJIMMEp, CTPYKTYpPHOC 3BCHO, CTCIICHDb MoJIMMEpHU3alinum, CpcaHgA
MOJICKYJIsSIpHad Macca. OcHOBHBIC MCTOJbI CHHTE3a BBICOKOMOJICKYIISAPHBIX
COCI[I/IHCHI/Iﬁ — noJiMepus3anusa U NOJIMKOHACHCAIUA

SKCHepI/IMCHTaHBHLIC MCTOABI HM3YYUYCHUSA BCHICCTB W HX HpeBpaH_[eHI/Iﬁi

O3HAKOMJICHHE C 0Opa3llaMd TNPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH,
racTMacc, kayuykoB. [lonydyeHne CHHTEeTUUECKOro KayuyKa U PEe3UHbI




11 KITIACC.

Kon
1

1.1

1.2

1.3

IIpoBepsieMblii 3J1€MEHT COAEPKAHMS
Teopetuueckrne OCHOBbI XUMUU

XUMUYECKUN 3yeMeHT. AToM. Sapo aroma, U30TONbL. DJEKTPOHHAsS
000J104YKa. DHEPreTHYecKre YpOBHH, MMOAYPOBHH. ATOMHBIE OpOUTAay, s-, p-,
d-snementbl. OCOOEGHHOCTH pacIpe/ieleHHs] AJIEKTPOHOB IO OpOUTaIsiM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHO0B. DICKTPOHHAS KOHPHUTYpaIHs
aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XMMUYECKUX DJIEMEHTOB
HA.N. MengeneeBa. CBsi3zb mNepuoauyeckoro 3akoHa u Ilepumoandeckoi
CUCTEMBI XUMUYECKUX 3i1eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM TeOpUen
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHUYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIINAM U
nepuoiaM. 3HaueHUe NePUOJUYECKOT0 3aKOHA B Pa3BUTHUU HAYKU

CrpoeHne BemecTBa. XHMHYECKas CBs3b. BHIBl XHMHYECKOW CBA3U
(xoBaJIeHTHasi HEMNOJIApHAsl U IMOJIApHAs, MOHHas, MeTajandeckas). VoHbI:
KaTUOHbI M aHMOHBI. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMHUYECKON
cBs131 (OOMEHHBIN U JJOHOPHO-AaKIEeNTOPHbIN). BogopoiHas cBs3b

1.4

BasientHOCTB. DiieKTpooTpUIaTeTbHOCTh. CTENEeHb OKUCIICHUS

1.5

BemectBa  MOJEKyJNSIpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEHIECTBA. [HWIBI KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBAa BEIIECTB OT THMIA KPUCTAIIMYECKOW PEIETKH.
[lonsaTe 0 AucnepcHBIX cucTeMax. VICTMHHBIE M KOJJIOMJHBIE PAacTBOPBI.
MaccoBast 107151 BELIecTBa B pacTBOpe

1.6

1.7

1.8
1.9

Knaccudukanus HEOPraHUYECKUX COEIMHEHM. Homenkiarypa
HEOPraHUYECKHUX BEIECTB

Xumunyeckas  peakuus. Knaccuduxamuss  XMUMHUYECKHMX — peakuMid B
HEOPraHWYECKOM M OpraHMYeCKOM XUMHUHU. 3aKOH COXpPAaHEHHS MacChl
BEILIECTB, 3aKOH COXPAHEHUS M IPEBPALICHUS DHEPIUHA IIPH XUMHUYECKHUX
peakuusax

CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

OOpatuMmble peakiuu. XUMHU4Yeckoe paBHOBecre. DakTOphl, BIUSIONIME Ha
COCTOsIHME XuMHUeckoro paBHoBecus. [Ipuanun Jle [larense

1.10

DnekrponuTHyeckas aucconuanus. CubHbIe U caa0dbie meKTpoauTel. Cpena
BOJIHBIX pAcTBOPOB BEILECTB: KHCJas, HEUTpaibHas, IIenodHas. Peakuuu
MOHHOTO 0OMeHa

1.11

OKHUCITNTEIIFHO-BOCCTAHOBUTEIIBHEIC peaKkunu

2.1

HCOpraHI/I‘-ICCKaH XUMUA

Hemeramnsl.  [lomoxenune HemeramnoB B Ilepuoanueckon  cucreme
xumudeckux snemeHToB J[.M. MeHneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnueckrue CBOWCTBAa HEMETAUIOB. AJUIOTPOIUS HEMETAJUIOB (HA MpUMepe
KHCJIOPOJIa, cepbl, hocdopa u yrieposia)

2.2

XWMHYECKHE CBOMCTBA BAKHEUIINX HEMETAUIOB (TaJOTe€HOB, CEPhI, a30Ta,
dochopa, yrmepoga W KpeMHHs) W HX COSAWHEHHWH (OKCHIIOB,
KHCJIOPOJICOACPIKAIIMX KHUCJIOT, BOJOPOJHBIX coenuHeHuid). [IpuMeHeHue




BOKHENIINX HEMETAIJIOB U UX COENUHEHUN
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Meramnsl. [lonoxkenune merauioB B Ilepuoanueckoil cucteMe XUMHUYECKHUX
anemenToB J[.M. MenzaeneeBa. OCOOCHHOCTH CTPOCHHS 3JIEKTPOHHBIX
obomouek atoMoB MeTtauioB. OOmme (u3nuecKkue CBOWCTBA METAILIOB.
CrutaBbl METAJIOB. DJIEKTPOXUMHUYECKUH PsiJl HATPSYKEHUI METaJlJIOB
XUMHUYECKHE CBOMCTBA BaXKHEHIIMX METAUIOB (HATPUM, Kaiauil, KaJIbLIH,
MarHui, aJlOMUHHMA, [IMHK, XpOM, JKeJIe30, Mellb) U UX coeauHeHuil. Oomue
CrocoOBI MOTY4YeHHS METAUIOB. [I[pruMeHeHne METAJUIOB B OBITY U TEXHHUKE

2.5

3.1

3.2

33

I'enetnueckas CBA3b HCOPTraHU4YCCKUX  BCHICCTB, MNPUHAMICKAINIUX K
Pa3JIMIHBIM KilaCCaM

XUMHUS U )KU3Hb

Ponep xumum B o0ecreueHnH 3KOJ'IOFI/I‘16CKOI71, SHGPFCTHHGCKOﬁ U MHUIIEBOM
6630HaCHOCTI/I, pPa3sBUTHU MCAWLUHBI. Ilonstue o HAay4YHBIX MCTOOAX
I1I03HaHMA BCIICCTB U XUMHYCCKHUX peaKHI/Iﬁ

HpeHCTaBHeHI/IH 00 06IHI/IX HAay4YHbIX NPUHIOUIIAX  I[TPOMBINIJICHHOTO
MOJIYUCHUA BAKHEHIIINX BCIICCTB. Yenosek B MHPEC BCHICCTB U MATCPUATIOB:
Ba)KHEHUIIIHE CTPOUTCIIBHBIC MAaTCpUAJIbl, KOHCTPYKIHOHHBIC MAaTCpUallbl,
KpacCKu, CTCKJIO, KCpaMUKa, MaTCpHaJIbl IJid 3JICKTPOHUKH, HAHOMATCPHAJIbI,
OpraHN4YCCKHUC 1 MUHCPAJIbHBIC y,[[06peHI/I$I

Xumus u 3A0POBLEC HYCJIIOBCKA: IIpaBUJIa HCIIOJb30BAHUA JICKAPCTBCHHBIX

npenaparos, IIpaBUJIa 0€30IMaCHOTO HCIIOJIb30BaAHUS npemnapaTroB OBITOBOM
XUMHHU B HOBCGI[HCBHOﬁ KHU3HHU
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