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MNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMUMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHus
pazpaborana Ha ocHoBe dexepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06
oOpa3oBanuu B Poccuiickoit deneparnuny», TpeOOBaHMI K pe3yJabTaTaM OCBOEHUS
benepanbHOl 00pa3oBaTEIBbHON MPOrpaMMBbI CpeHEero oO0Iero oOpa3oBaHUS
(®OIT  COO), npencrabneHHbix B DenmepanbHOM  TOCYAapCTBEHHOM
oOpazoBarenbHOM ctangapte COO, ¢ yuérom KoHuenmuu npenoiaBanusi y4eOHOro
npeaMera « XuMus» B 00pa3oBaTelbHbIX opranu3anusx Poccuiickoit denepaimm,
peaTu3yIOIMX OCHOBHBIE 00pa30BaTe/IbHbIE MPOrPaMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Crparerum passutus Bocniutanus B Poccuiickont @enepanun Ha nnepuon 1o 2025
rona» (Pacnopsbkenue I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0OB K pa3pabOTKe MPOTpaMMbl MO XUMHUH, K OMNPEIEICHUIO
oO1ielt crpareruy 00y4eHus, BOCIIUTAHUS U Pa3BUTUS 00ydaroUIuXcsi CpecTBaMuU
yueOHoro npeamera «Xumusi» 1y 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHnentyababeie nosiokeHuss GI'OC COO o B3auMo0OyCIOBIECHHOCTH IICNIEH,
COJIEpKaHMsl, PE3yJbTaTOB OOy4YeHUST U TpeOOBaHUN K YpPOBHIO MOJITOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3zoBaHue, MoJIy4yaeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeILHON  OpraHU3AlMK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAIONIMM OTAllOM pean3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUs. IDTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOBI, ((OPMUPOBAHUSI MUPOBO33PEHHUS U OOIIEH KYJIbTYpPHI
YeJI0BeKa, a TAKXKE SKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY 37I0POBBIO
U npupogHoil cpene. Peanusyercs xumMuueckoe 0oOpa3oBaHHE OOYyYarOIIMXCS Ha
YPOBHE CpeTHEr0 00IIero 00pa3oBaHusl CPEICTBAMHU YUEOHOTO peMeTa « XUMUS,
COJIEp’)KaHHE M TOCTPOCHUE KOTOPOTO OMPEACNICHbl B MPOTpaMMe MO XUMHUHU C
y4€ToM crenu@uKkd HaykKu XHMHUM, €€ 3HAYeHHUS B IO3HAHWHM TPUPOJIBI U B
MaTepUaibHON JKU3HU OOIIECTBA, a TAKXKE ¢ YUYETOM OOIIUX IeJed U MPUHIIUIIOB,
XapaKTEPHU3YIONIUX COBPEMEHHOE COCTOSHUE CHUCTEMBl CPEIHEro  OOIIero

oOpazoBanus B Poccutickoit deneparyu.

XuMHsl Kak JJIEMEHT CHCTEMBI CCTECTBEHHBIX HAyK HWIrpacT OCOOyI0 pOJIb B COBPEMEHHOM
UMBUIIM3AIMMA, B CO3JaHHM HOBOM 0a3bl MarepuanbHOM KymbTyphl. OHa BHOCHT CBOM BKJIad B
(pOpMI/IpOBaHI/IC padrOHAJIbHOI'O0 HAYYHOI'0 MbBIIIJICHUA, B CO3AaHUC ICJIOCTHOIO MPEACTABIICHUA 06
OKpYXKaromeM MUPC KaK O SAMHCTBC NPUPOAbLI U YCJIOBCKA, KOTOPOC (bOpMI/IpyeTCSI B XUMHUHU HAa OCHOBC
NMOHMMAHUS BCIICCTBCHHOI'0 COCTaBa OKPYKAIOIICTO MHpPA, OCO3HAHUA B3aUMOCBA3U MCKAY CTPOCHUCM
BCHICCTB, UX CBOMCTBaMHU U BO3MOKHBIMU 06J'IaCT$IMI/I MIPUMCHCHUS.



TecHO B3aMMOJIEUCTBYS C JPYTMMHU €CTECTBEHHBIMM HayKaMU, XMMHUS CTaa
HEOTHhEMJIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOJAUMBIM YCIOBHUEM YCIEIIHOIO
Tpyda M KU3HU Kaxaoro uiaeHa oOmectBa. CoBpeMEHHas XMMMsI Kak Hayka
co3uaTelibHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pEIICHUE
rno0ajabHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHSL UEIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTMUYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBUM ¢ OOIIMMHM UENSIMH W MNPUHLMIIAMH CPEIHEr0 OOIIEro
oOpaszoBanusl coaepkanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbIl YPOBEHb
U3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO HA OOILEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommuxcs, HEOOXOAUMYI0 WM JJIS BBIPAOOTKM  MHPOBO33PEHUYECKHX
OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHUS B JKU3Hb COLMUYMA, MPOJOJIKEHUS
00pa30BaHMsI B PA3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomuMu  npeaMera  «XUMUsS»  SBISIOTCA  0a30BbIe  KypChl —
«Opranuyeckas xumus» U «OOmass U HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJepXaHUsI KOTOPBIX SBJIAIOTCSI OCHOBBI 0a30BOW HAayKH: CUCTEMa
3HaHUM MO HEOPraHWYeCKOM XMMUU (C BKIIOUECHHUEM 3HAHUM U3 O0IIel XUMHUM) U
OpraHu4ecKor xuMuu. @OpMUPOBAHUE JTAHHOM CHUCTEMBI 3HAHUU NPU W3YyUYEHUH
npeaMera o0ecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHMS] BCEro MHOroo0Opasus
BEILECTB HA OCHOBE OOILMX MOHSITH, 3aKOHOB Y TEOPUI XUMHUH.

Crpykrypa conepxaHusi KypcoB — «Opranundeckas xumus» u «OOwmas u
HEOopraHuyeckas XUMus» cQopMUpoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOIO TIOJXOJa K U3yYEeHHI0O ydeOHOro marepuajia U 0OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  OMNpPEAENIEHHBIX
TEOPETHUYECKNX YPOBHAX. Tak, B Kypce OpPraHM4YeCKOM XUMHUM BEIECTBA
paccMaTpuBalOTCS Ha YPOBHE KIACCUYECKOM TEOPUHM CTPOECHHUS OpPraHUYECKUX
COCIMHEHHW, a TakKe€ Ha YpPOBHE CTEPEOXMMHYECKHX M DJIEKTPOHHBIX
MIPEICTaBICHUI O CTpOeHUHU BelecTB. CBelleHns 00 U3y4aeMbIX B Kypce BellecTBax
JAIOTCSl B Pa3BUTHH — OT YIJIEBOJAOPOOB J0 CIOKHBIX OMOJOTUYECKH AKTUBHBIX
coenqvHeHuil. B Kypce  opraHMyeckod — XMMHUU  MOJY4YalOT  pPa3BUTHE
copMUpOBaHHbIE HAa YPOBHE OCHOBHOTO OOIEro 0O0pa30BaHUs MEPBOHAYAIHHBIC
IPEJCTaBICHUS O XUMHUUYECKOHN CBSI3U, KJIACCU(UKALMOHHBIX IPU3HAKAaX BELIECTB,

3aBUCHUMOCTH CBOMCTB BCHICCTB OT UX CTPOCHUAA, O XUMHUYECKOM pCaKuunu.

[Ton HOBBIM yTIIOM 3peHUs B mpenMere « XuMus» 0a30BOr0 YPOBHS pacCMaTPUBACTCS M3YYCHHBIN
Ha ypOBHE OCHOBHOTO OOILEro oOpa3oBaHMs TEOPETUUECKUI MaTepral U (aKTOIOTHUYECKUE CBEACHUS O
BEIIECTBAX M XMMUYECKOW peakumu. Tak, B 4acTHOCTH, B Kypce «OOmas 1 HeopraHnveckas XUMHsD»
o0yyaromumMcs MpeJoCTaBIseTcss BO3MOXKHOCTH OCO3HATh 3HAUYEHHE MEPUOJUYECKOTO 3aKOHA C
O0IIETEOPETHUECKUX M METOMOJOTHYECKUX MO3HIUH,



rIy0XKe TOHSATh MCTOPUYECKOEe W3MEHEHHuE (QYHKIUNA OSTOro 3akoHa — OT
o0obmaroie 10 OOBACHSIONIEH U MPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BOXXHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPHUMEHEHUH, a TAKKE O XMMHUYECKHX PEAKLMIX, UX CYUHOCTH H
3aKOHOMEPHOCTAX NPOTEKaHus nononHsercsa B Kypcax 10 u 11 kimaccoB anemenTamMu
COJIEpKaHMs, UMEIOIUMHU KYJIbTYpOJOTHUECKUNA W TPUKIAIHOW XapakTep. OTH
3HaHUS CIMOCOOCTBYIOT MOHMMAHMIO B3aMMOCBSI3M XMMHUHU C JPYTUMH HayKamH,
pPacKpbIBaIOT €€ pOJib B MO3HABATEIBHON U MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHHUS K MPOLECCY TBOPUECTBA B 00JIACTH TEOPUHU
Y IPAKTUYECKUX MPUIOKEHUN XUMUH, TOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCA B
OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJEeMax, CBSA3aHHBIX C XHUMHUEH,
KPUTUYECKU OCMBICIIUBATh MH(POPMAITHIO U PUMEHSTH €€ JJIS IOTIOJTHCHS 3HAHUH,
pELIEHUS] HHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIIbHBIX UCCIIEA0BATENbCKUX 3a1a4. B
LEJIOM COJAEpKaHUE y4eOHOro mpeamera «XHUMHsS» JAHHOTO YPOBHS H3Yy4YEHUS
OpPUEHTUPOBaHO Ha (GOPMHUPOBAHKE Yy 00YUAIOIIUXCS MUPOBO33PEHUECKOM OCHOBBI
JUIsi TTOHUMaHusT (UIOCOPCKUX HJEH, TaKMX KakK: MaTepUalibHOE E€JIUHCTBO
HEOPTaHWYECKOTO U OPTraHUYECKOTO MUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTh MPUPOIHBIX SBJICHUHN MMyTEM IKCIIEPUMEHTA
U PpEIICHUS TMPOTHBOPEYUN MEXIy HOBBIMH (aKkTaMd U TEOPETUYECKUMHU
MpEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU AKOJOTHUUECKUX MpoOieM, a
TakKe MPo0JIeM COEpeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnanme pemeHus 3amady  BOCIHUTAaHUSA, pPa3BUTHS U COLMANM3allUU
oOy4Jaromuxcs NPUHATbIE MPOrpaMMON MO XHMHHM TOJIXOJbI K OMNPENEICHUIO
CONIepKaHUsI ¥ TOCTPOCHUS TpeAMETa MpeaycMaTpuBaroT (GOpPMHUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUHN, UMEIOMUX 0a30BO€ 3HAUCHUE IS Pa3IMYHBIX
BUJIOB [ICATEIIBHOCTH: PEIICHUs NpoOjeM, TMOuCKa, aHaiu3a U 00pabOTKH
uH(hOpMaIMK, HEOOXOAMMBIX HJisi MPUOOPETEHUS] ONbITa TNPAKTUYECKON U
UCCJIEI0OBATENbCKON JIEATEIbHOCTH, 3aHMMAIOUIEN Ba)KHOE€ MECTO B IO3HAHUU

XHUMHU.

B mpaktuke npenogaBaHus XMMHU KaKk Ha YpOBHE OCHOBHOrO oOmIero oOpa3oBaHus, TaK U Ha
YPOBHE CpenHero oO0mero oO0pa3oBaHuUs, NPU ONpPENEICHMH COAEPKAaTEeIbHON XapaKTEPUCTHKH LeJel
U3y4yeHHs NpeAMeTa HaNpaBICHHEM MEPBOCTENCHHOW 3HAYMMOCTH TPAAMLUMOHHO HpPU3HAETCA
¢dbopMHpOBaHHE OCHOB XMMHMYECKOH HayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHUECKON
JESITEbHOCTH 4eJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KynbTypbl. C METOAMYECKOH TOYKH
3peHUs TaKOH MOIXO/ K ONPEENIEHHUIO TIeNiel H3yUeHHSIPEAMETa SBISIETCS BITOJTHE OMPaBIaHHBIM.



CormacHo HaHHOﬁ TOYKC 3pCHHA TJIaBHBIMHU MHCIIAMU H3YUCHUA IMPCAMCTA

«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki.) sBIsAIOTCS:

- (popMHpoBaHME  CHUCTEMbl XMMHMUYECKHMX 3HAHUW  Kak  BaKHEWIen
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KAapTUHBI MHUPA, B OCHOBE KOTOPOM JIEkKAT
KJIFOUEBbIE MOHATHUSA, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUM XUMHH, OCBOEHHUE SI3bIKA
HAayKd, YCBOEGHHWE M  TIOHMMaHWE  CYIIHOCTH  JIOCTYNHBIX  00O0OIeHUMN
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHUE C MCTOPUENM UX pa3BUTUA U
CTaHOBJICHUS;

— (hopMupoBaHHE W Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIAX MO3HAHMS
BEIIECTB M XHMHYECKHX PEAKIi, HEOOXOAMMBIX [JIsi MPUOOPETCHUS YyMEHUM
OPUEHTHPOBATHCSI B MHUPE BELIECTB U XMMUYECKHUX SIBJICHHH, MMEIOIINX MECTO B
MIPUPOJE, B MPAKTUYECKOW U MOBCETHEBHOW KU3HU;

— Pa3BUTHE YMEHUM U CIIOCOOOB ACSATEILHOCTH, CBSI3aHHBIX C HAOJIOJACHUEM U
OOBSCHEHHEM XUMHUYECKOTO 3KCIEPUMEHTa, COOJIOJIEHHEM NpaBui 0€30MacHOTO
oOpallleHusl C BEIIECTBAMM.

Hapsiny ¢ atum, conep:kaTreiibHasi XapakTepUCTUKA LEJIEH U 3a7a4 U3yUYCHUS
IpeIMETA B MPOrpaMMe MO XMMUH YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM MPUOPUTETAMU B CHUCTEME cpeHero obmiero odpazoBanus. Ceroans B
MpenojaBaHUK XUMHU B OOJIbIIIEH CTETIEHU OTAAETCS MPEANOUYTEHUE MPAKTUYECKOM
KOMIIOHEHTE CcoJepkKaHusi OOy4YeHHUs, OpPUEHTHPOBAHHOM Ha MOJTOTOBKY
BBIIIYCKHUKA O00I1e00pa30BaTEIbHON OpraHu3aluy, BIAJCIONIEr0 HE HaObOpOM
3HaHWM, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0aMH U YMEHUSMHU
AKTUBHOTO MMOJYYEHHUS 3HAHUN U MPUMEHEHUS UX B PEAIbHOM KU3HU ISl PELICHUS
MIPAKTUYECKUX 3a7a4.

B cBA3U ¢ 3TUM 11pu n3ydeHUU peaMeTa « XUuMHUs» TOMUHUPYIOIIEE 3HAUCHUE
IpPUOOPETAIOT TaKKe IEIH U 3a/1a4H, KaK:

azanTanus 0O0ydJaroluxcsi K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO IPaAaMOTHBIX
PELICHUN B KOHKPETHBIX XU3HECHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMHU U UX
IIPUMEHECHUEM;

(bOpMI/IpOBaHI/Ie y o6yqa}oumxc;[ KIIFOYCBBIX HABBIKOB (KHI—O‘ICBLIX KOMHCTCHHHﬁ), UMCIOIINX
YHUBCPCAJIBLHOC 3HAUCHUEC JIA pa3JINYHbIX BUAOB JACATCIIBHOCTU: PCHICHUA Hp06HeM, ITOUCKa, aHaJIu3a "
00paboTku HMH(OPMAIUH, HEOOXOAUMBIX ISl IPUOOPETCHUS OIBITAa JCITEILHOCTH, KOTOpas 3aHUMAaecT

BaAXXHOC MECTO B IIO3HAHWKW XHMMHH, a TaKXKE OJId OLUCHKH C MMO3UIIUM DKOJOTHYECKOM 0e30IMacHOCTH
XapakKTepa BJIMAHUA BEHIECTB U XUMHNYCCKUX MMPOLCCCOB HAa OPTaHU3MUCIIOBCKA U IPUPOJHYIO CPEY,



pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, WHTEIUICKTYATbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00yJarOIIMXCS: CTIOCOOHOCTH CAMOCTOSTEILHO IPUOOPETATh HOBBIC
3HAHUS 110 XAMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMHU, UCIIOJIb30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUH JIJIS TIONCKA W aHa/n3a y4eOHOU U
HAYYHO-TTOMYJIIPHON HHPOpPMAIH XUMHUYECKOTO COIePIKaHNUS;

dbopMHUpOBaHNE U Pa3BUTHE Y 00YYAIONTUXCS aCCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HA0IIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHMHM W TPOBECIACHHH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydJarommxcsi YOSKIEHHOCTH B  TYMaHHCTHYECKOU
HaTPaBIEHHOCTH XWMHUH, €€ BAXKHOH POJM B PEIICHUH TJIOOATBHBIX MPOOIeM
PaIMOHAIEHOTO MPUPOIONIONE30BaHUS, TTOTIOJHEHUSI YHEPTETHUECKIX PECypPCOB H
COXpaHEHHUs TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHONICHUSI K TIPUPOJE W CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OIBITA
UCTIONB30BaHUSl TIOJIYYCHHBIX 3HAHUN IS TIPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XHMUYECKUMU SIBICHUSIMH.

B yueOGHOM miaHe cpeaHero oOmero oOpa3oBaHUS MPEAMET «XHUMH»
0a30BOT0 YPOBHS BXOJWUT B COCTaB MPEAMETHOU 00sacTu «EcTecTBEeHHO-HAyYHBIC

[IPEIAMETBED).

OOmiee yucao 9acoB, OTBEEHHBIX JJIST U3YUYCHUS XMMUH, HA 0a30BOM YPOBHE CPEIHEr0 OOIIEero
obpazoBanus, coctaBisgeT 68 gacos: B 10 kinacce — 34 gaca (1 gacB Henenmo), B 11 kiracce — 34 gaca (1 gac
B HEICITIO).



COILEPKAHUE OBYUEHUASA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHHU

[Ipenmer opraHuM4ecKO XWUMHUU: €€ BO3HUKHOBEHHUE, pPA3BUTHE W 3HAUYCHUE B
MOJYYEHUH HOBBIX BEUIECTB W MarepuaioB. Teopuss CTPOCHUS OPTraHUYECKUX
coenunennit A. M. bytiepoBa, e€ ocHOBHbIE MOJokeHUs. CTpyKTypHbIE QOPMYIIbI
OPraHUYEeCKUX BelEeCcTB. ['oMonorus, nzoMepusi. XMuMUYECKas CBSI3b B OPTraHUYECKUX
COEAMHEHUSX — OIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenne o Kiaccuukanum oOpraHMYecKux BemiecTB. HomeHnknaTtypa
OpraHUYEeCKUX COCAMHEHWH (CUcTEeMaTWyeckas) ¢ TPUBUAIbHBICE HA3BaHUS
BAKHEHUIIINX MPEJICTABUTENEN KIIACCOB OPTaHUYECKUX BELIECTB.

OKCIIEpUMEHTAIbHBIE ~ METOJIbl ~ M3Yy4YE€HUsI BEIIECTB M WX M[pPEeBpalllCHUN:
03HAKOMJIEHHE C 00pa3llaMyu OPTraHWYECKHUX BEIIECTB U MaTepHuallaMyd Ha UX OCHOBE,
MOJEIUPOBAHUE MOJIEKYJ OpPraHUYECKHX BEIIECTB, HAOJIOJACHUE U ONHCAHUE
JEMOHCTPALlMOHHBIX OMNBITOB IO MPEBPAILCHUIO OPraHUYECKUX BEUIECTB IIpHU
HarpeBaHuH (IUIaBJeHHUE, OOYTIIMBAHUE U TOPEHUE).

YrieBoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJOTHUYECKANA PAA. MeTaH M 3TaH — NpPOCTEUIINE
MPEACTABUTEIIN AJIKAHOB: (PU3MUECKHE U XUMUUECKHE CBOMCTBA (PeaKiuu 3aMeIeHuUs
U TOPEHUS ), HAXO0KJICHUE B MPUPOJIE, TOJIyYCHUE U PUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJOTHMYECKHW psiA. OTWIEH W NPONWIECH —
IPOCTEUIINE TPEJCTABUTENN AaJIKCHOB: (PU3UYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu  TUOPUPOBAHUSA, TaJOTCHUPOBAHMS, THUApPATALMM, OKUCJIEHUS U
MOJIMMEPU3ALINH ), IOTYYSHUE U IPUMEHEHHE.

Ankaauensl: Oyrtamuen-1,3 wu  metunOyraamen-1,3: cTpoeHue, BaKHEWIIMe
XUMUYECKUE CBOWCTBa (peakuus mnoauMepusanuu). llomyueHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U1 OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTUUECKUN psAJl. ALICTUIICH

— TPOCTEUINMH MpPEACTABUTENIb aJIKHHOB: COCTaB, CTpO€HHE, (HU3MYecKue u
XUMUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMS, TAJIOTEHUPOBAHMUSI, THUJIpATalIUH,
TOpEHHS ), TOJyYCHUE U IPUMEHEHHUE.

Apensbl. beH3on: coctaB, cTpoeHue, pU3NUECKre U XUMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHMUSI M HUTPOBAHUA), TOJYy4YEHHE M TMpPUMEHEHue. Tomyon: cocmas,
cmpoenue, @usuueckue U XuMUveckue Cceoucmea (peakyuu 2alo2eHUpo8aHus u
HUMpPOBAHUs), noayueHue u npumeHnenue. TOKCUIHOCTh APEHOB.



I'eHetnyeckasi CBA3b MEXKIY YIVIEBOJAOPOJAAMH, MNPUHAJICKAINIMMU K Pa3IuYHBIM
KJIaccam.

[IpupoaHbie MCTOUYHHUKHU YIIIEBOJAOPOAOB. [IpupoaHbIil Ta3 U momyTHbIE He(TSIHbIC
razel. Hedtp u e€ mpoucxoxaenue. CriocoObl mepepaboTKu HedTH: TEPEeroHKa,
KPEKHUHT (TEPMUYECKUH, KaTamuTudeckuii), mupoius. [IpoaykreinepepadoTku HeTH,
UX TPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib ¥ IPOIYKTHI €T0
nepepadoTKHU.

OKCIEpUMEHTAIbHBIE ~ METOJIbl ~ M3Yy4YEHHUsT BEIIECTB M WX MpPEeBpallleHUN:
03HAaKOMJIEHUE C 00pa3liaMM IJIaCTMACC, KayuyKOB U pe3uHbl, kosuiekiuu «Hedtb»u
«¥YTOJIb», MOJEIUPOBAHUE MOJIEKYJ YIJIE€BOJOPOAOB M TallOr€HOIMPOU3BOJIHBIX,
MPOBEJICHNE MPAKTUYECKON PabOThI: MOTYyUYECHHE STUIICHA U U3YUYEHHUE €T0 CBOMCTB.
PacuérHble 3aga4n.

Brruucnenuss mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIECTBA WJIM TMPOAYKTa pEaKIMH 10 HU3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WM MPOAYKTOB PEAKIUN).
Kucnopoaconepxaiiue opraHudecKkue COeIMHEHUs

[IpenenbHble OJHOATOMHBIE CIIUPTHI. METaHOJ M ATaHOJ: CTPOCHUE, PU3HUECKUE U
XUMUYECKUE CBOMCTBA (peakUuy C aKTUBHBIMU METaJIJIaMHU, FaJOT€HOBOJOPOIaMH,
ropeHue), npuMeHeHue. BogopoaHbie CBsI3U MEX 1y MOJIEKyJIaMu ciupToB. JleiicTBre
METAaHOJIA ¥ 3TAHOJIA HA OPTaHU3M YETIOBEKA.

MHOroaToMHbI€ CHUPTHI. DTUIECHIJIMKOIb W TJIULEPUH: CTPOEHUE, (PU3HYECKUE U
XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBHE CO IIECTOYHBIMU METaIaMH, KaueCTBEHHasI
peakIus Ha MHOTOaTOMHbIE CTIUPTHI). JleiicTBrEe HaopraHu3M uenoBeka. [Ipumenenue
TJIMIEPUHA U ATUIICHTJIUKOJISL.

®deHon: CTpoeHUE MOJEKYJbl, (GU3UYECKHME W XUMHUYECKHE CBOMWCTRBA.
ToxcuuHocTh penosa. [lpumenenue gpenoda.

Anpaerunbl U xkemonwvl. dDopmanbaeruy], alneTanbIerua: CTpOeHUE, (PU3NYECKUE U
XUMHUYECKUE CBOWCTBA (pEaKUMU OKHCIEHUS M BOCCTAHOBJICHUS, KAYECTBEHHBIC
peakuu), NoJiydeHue U MPUMEHEHHUE.

OnHOOCHOBHBIE TIpeJeibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAsT U yKCyCHas
KHUCIIOTBI: CTpOCHHUE, (DM3MYECKUE W XUMUYECKHE CBOMCTBa (CBOMCTBA, oOmue s
KJlacca KUCJIOT, peakius dTepudukanun), morydeHue u npuMenenne. CTeapuHoBasi u
OJICMHOBAsl KUCJIOTHI KaK MPEICTABUTENIN BBICIIUX KapOOHOBBIX KHUCJIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe JEeHCTBUE.

Cnoxuble >(pupbl Kak MNPOU3BOAHBIE KApOOHOBBIX KHCJIOT. ['HIPOJIM3 CIIOKHBIX
a¢upoB. Kupsl. ['maponus xkupos. [IpuMenenue xupoB. buoigoruueckaspoib 5KUPOB.
YrneBoawl: cocTtaB, Kiaccuukaius YrieBOJAOB (MOHO-, JU- U TIOJHUCAXapPHUIbI).
I'moko3a — mpocreimmii MoOHOcaxapua: OCOOCHHOCTH CTPOEHUS MOJEKYJIbI,
dbu3nueckue U XUMHUYECKHUE CBOMCTBa (B3aumojeictBue ¢ rumppokcuaom meau(ll),
OKHCJICHUE aMMHUa4YHBIM pacTBOpoM okcujna cepedpa(l), BoccraHoBieHne, OpoxKeHUE
TJIFOKO3b1), HAXO0KJICHUE B IPUPOJIE, MPUMEHEHHE, ON0IorniecKas poiib. DOTOCUHTES.
@pyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u uemtono3a kak MpupojHble nojduMepbl. CTpoeHHEe KpaxMmalia M
neutoao3bl.  dusnyueckue ¢ XUMHUYECKHME CBOMCTBa Kpaxmana (THAPOIU3,
KAueCTBEHHAsI PEAKIUs C HOJIOM).

DKCNEPUMEHTAIbHBIE METObI U3YUECHUS BELIECTB U X MPEBPAILLICHUN: POBEICHHUE,




HAOIIOJICHUE W OMNHUCAHHUE JEMOHCTPAlIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KaueCTBEHHbIE PEAKIIMM OJHOATOMHBIX CHUPTOB (OKUCJIEHUE HTaHOJA OKCHIIOM
meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aMMOJEHCTBHUE TIIHMIIEPUHA C THUAPOKCHIIOM
meau(Il)), anpaernnoB (OKMcIeHWE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugom Menu(Il), B3aumopeilcTBHE Kpaxmalia C HMOJIOM), MPOBEICHHE
MPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHblie 3axaum.

Brraucnenns mo ypaBHEHHIO XMMHYECKOW peakmuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJIHOTO BEIIECTBAa WJIM NPOJIYKTa PEAKIMUU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 MCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).
A3oTcoiepKalue OpraHnueCKue COeAMHEHUS.

AMHWHOKHCIIOTBI Kak aM@OTepHble OpraHuYecKue coequHeHus. Du3nvecKkue Hu
XUMUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MpuUMepe TIulMHA). buonornueckoe
3HaUYE€HHE aMUHOKHCIIOT. [lenTuasl.

benku xak mpupoJiHbIE BEICOKOMOJEKYIISIpHbIE coeuHeHus. [lepBuunas, BTopuyHas
U TpeTUYHas CTPYKTypa O€nKkoB. XHUMHUYECKHE CBOWCTBa OEJIKOB: THAPOJIH3,
JIeHATypallvs, KaueCTBEHHbIC PEaKIuK Ha OCJIKH.

DKCneprUMEHTAIbHBIE METO/Ibl N3YUYEHUS BEIECTB U WX MPEBPAICHUN: HAOIIOCHUE
U OINHUCaHWE JEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OEJIKOB MpH HarpeBaHUH,
IIBETHBIC PEaKIUN OCIIKOB.

BbicokomoJieKyJISIpHBbIE COeIMHEHUS

OCHOBHBIE TIOHSITUSI XUMHUU BBICOKOMOJICKYJISIPHBIX ~COCIMHEHUW: MOHOMED,
MOJIUMEDP, CTPYKTYpPHOE 3BEHO, CTEMEHb IMOJUMEpPHU3AIMU, CPEIHSST MOJEKYJIspHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COEIUHEHUM —
MOJIMMEPHU3ALINS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE ~ METOJbl  W3Y4YeHHMS BEIIeCTB W UX  [peBpalleHUil:
O3HAKOMJIEHHE C 00pa3laMu MNPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexxnpeaMETHBIX CBSI3€U MPU U3YUYCHUU OPraHUYECKOU XUMHUU B

10 KJ1acce OCYILIECTBIISIETCS yepe3 UCIIOJIb30BaHUE Kak 001X
€CTECTBEHHO-HAYYHBIX TOHSATUN, TaK W TOHATHUN, SBISIONINXCS CHUCTEMHBIMH JIJIS
OT/ICJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOuue ecTeCTBEHHO-HAYYHBIC MOHSTHUSA: SIBICHUE, HAYYHbIN (DaKT, rumore3a, 3aKoH,
TEOpHsl, aHaIU3, CUHTE3, KJIaccuukaius, nepuogunIHOCTh, HAOJII0IeHUEe, U3MEPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE.

®dusuka: Marepus, dHEPrus, Macca, aToM, DJIEKTPOH, MOJICKYyJa, DHEPreTUUeCKUn
YpOBEHb, BEILIECTBO, TeJO, O0BEM, arperaTHoe COCTOSHHE BelllecTBa, (pumyeckue
BEJTUYMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: kieTka, opranusm, 6nocdepa, 0OMEH BElIeCTB B Opranusme, (hOTOCHHTES,
OMOJIOTUYECKU aKTHUBHBIC BelIecTBa (O€IKU, yTIeBOIbI, KUPHI, DEPMEHTHI).
I'eorpadusi: MuHEpanbl, TOpPHBIE TOPOJBI, IMOJE3HBIE HUCKOMAEMbIE, TOTIUIUBO,
pecypchl.

TexHoNOTUs: MHUILEBBIE MPOAYKTHI, OCHOBBI PAIMOHATIBLHOIO MUTAHUS, MOIOIIUE
CpPEACTBa, JIGKAPCTBEHHBbIE U KOCMETUYECKHE TMpenaparbl, MaTepuaibl U3
HCKYCCTBEHHBIX U CHHTETHUUECKUX BOJIOKOH.



11 KJIACC
OBIIASA U HEOPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMMHU

XUMUYECKH 3iaeMeHT. AToM. Snpo aroMa, U30TONBI. JEKTPOHHAs
000JI0YKa. DHEPreTUYeCKe YypOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOUTAISIM B aToOMax
AJIIEMEHTOB MEPBbIX YETHIPEX MEPUOAOB. DIIEKTPOHHASI KOH(PUTYypaLIHsi aTOMOB.

[Tepuonnueckuii 3akoH u [lepuognueckas cucteMa XMUMAYECKHUX JIEMEHTOB /l.
N. MenneneeBa. CBs3b NEPUOIUYECKOTO 3aKoHAa W Ilepmoamyeckoil CHCTEMBI
xuMu4deckux anemeHToB Jl. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM HPOCTBIX M CIIOXHBIX BEIIECTB IO TIpyNNaM U MEPHOJIaM.
3HaYeHue NEPUOANYECKOrO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBsA3b. DBuIbl XUMHUUYECKOW CBS3U
(koBaJIeHTHasl HETOJISIpHAs W TIOJISpHAs, MOHHAs, METAJUIMYecKas). MeXaHU3MBbI
oOpa3oBaHUs KOBAJEHTHOW XUMHUUYECKOW CBA3W (OOMEHHBIH U JOHOPHO-
akuenTopHblil). BogoponHas cBsi3b. BalneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenenp okuciieHus. MIOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYyJISIpHOrO M HEMOJEKYJSIPHOIO  CTPOEHMS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIBI KPUCTATUIMYECKUX PEIMIETOK. 3aBUCHUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTALINYECKOW peméTku. [lonsatne o mucnepcHbIx
cucreMax. VICTUHHBIE U KOJUIOUJHBIE PACTBOPBI.

MaccoBas 10515 BelecTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPraHWYECKUX BEUIECTB. ['€HeTHueckass CBsA3b HEOPraHUYECKUX BEIIECTB,
MIPUHAJIEKAIIUX K PA3JTUYHBIM KJIACCaM.

Xumudeckas  peakmusa.  Krnaccudukamuss — XMMHYECKHX — peakiuid B
HEOPraHUYECKOM M OPraHWYECKOM XMMHUHU. 3aKOH COXPAHEHMS MacChl BEILIECTB,
3aKOH COXPAaHEHMS U IPEBPALICHUS JHEPIUU TP XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiiu, e€ 3aBUCUMOCTh OT pa3iMyHbIX (pakTopoB. OOpaTuMbie
peakiuu. XuMH4YeCKOe paBHOBecHe. DakTOpbl, BIMAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle latense.

DnekTponuTuueckas nucconnanus. CuiabHbIe U cliadble 3aeKkTponauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpaJIbHAasl, IIEIOYHAs.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YE€HHUS BEIIECTB WU UX MPEBPAIICHHIL:
nemoHcTpauus Taonun «llepuoanueckas cucrema XxumMudeckux snemeHtos /. U.
MenneneeBay, W3ydeHHE MOJeENEd KPUCTAIMYECKUX PEIIETOK, HaOII0JeHHE U
OMHCAHKME JEMOHCTPALMOHHBIX U J1a00OPaTOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCHIA



BOJIOpPOJia B MPUCYTCTBUU KaTaJIu3aTopa, ONMPEICICHUE CPEabl PACTBOPOB BELIECTB
C MOMOIIbIO0 YHUBEPCAIBHOTO HHINKATOPA, PEAKIIMN HOHHOT'O0 0OMEHA), TPOBEICHNE
pakTUYecKor padboThl «BiusiHue pa3zaudHbXx (aKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIum».

Pacuérnble 3anaumn.

Pacuétsl 1O ypaBHEHUSM XHUMHYECKHUX peaklHii, B TOM 4YHUCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIOJIb30BAHUEM MOHSITHUS «MAcCOBast JOJIS
BEIIIECTBAY.

Heopranuuyeckass XuMust

Hemerannel. Ilonoxxkenne HemerayuioB B Ilepuomuueckont  cucreme
xuMuueckux sneMmeHToB J[. M. MenzaeneeBa u 0COOEHHOCTH CTPOCHHUSI aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAJUIOB (HA IpuUMepe
KHCJIOpO/a, cephbl, pocdopa u yriaepoa).

XUMHUYECKUE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yriepoga U KpeMHHMS) U UX  COEAUHEHMM  (OKCHJIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHEHNE Ba)KHENIIIMX HEMETAIIOB U UX COEIMHEHU.

Merannel. 1lonoxenne meramnoB B Ilepuoandeckon cUCTEME XHMHYECKHUX
anementoB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J0YEK
aToMoB MeTayuioB. O0mue ¢guznueckue cBoiicTBa MeTayioB. CIUlaBbl METANJIOB.
DNEKTPOXUMHUUYECKUN pAJl  HANPSHKEHUHM METauIoB. XUMHUYECKHE CBOMCTBa
BOKHEUIINX METAUIOB (HATpUM, KU, Kalabl[Mid, MarHuid, aalOMUHUMN, IUHK,
XPOM, K€JI€30, MEJIb) U UX COCAUHEHUH.

OO6mme crocoObl MOTyYeHUs MeTaioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOJIbl M3Yy4YeHHUs BEIIECTB U UX MPEBPAIICHUI:
U3YYEHUE KOJUIEKIIMM «MeTayuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
AKCHEPUMEHTANBHBIX 3a7a4, HAOJIOJEHWE W OINUCAHUE JEMOHCTPALIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHAA AJIOMHUHHS C PACTBOPAMHU
KHUCJIOT U IIEJI0UYel, KaUeCTBEHHbBIC PEAKIIUU HA KAaTUOHBI METAJLJIOB).

Pacuérnble 3anaumn.

Pacuétsl maccel BemiecTBa WiM 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO
13 BEUIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xuMum B 00ecrnedyeHUH HKOJOTHUECKON, DHEPreTUYECKOM M MHUIIEBON
0€30MacHOCTH, pa3BUTUM MeAUUUHBL [lOHATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB M XUMUYECKUX PEAKIIHI.

[IpeacraBnennss o0 OOMMX HAay4YHBIX TMPUHIMAIAX TPOMBIIUICHHOTO
MOJIyYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MATEPUANIOB: BaKHEHIIUE CTPOUTEIIbHbBIC



MaTtepuaabl, KOHCTPYKIIMOHHBIE MaTEpuasbl, KpackH, CTEKJIO, KepamuKa,
MaTepUaIbl JUJIS AJICKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MHUHEPAIbHbBIC
yaoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: NPaBWJIA HKCHOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuUiia 6€30MMacHOr0 UCITOIb30BaHUS MIPENapaToB OLITOBON XUMUU B
IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MeXNpeaMETHBIX  CBsSI3ed NpU  HU3ydeHUH OOmed u
HEOpraHU4eCcKol XUMUM B 11 Kjacce OCyIIECTBIISIETCS Yepe3 MCIOJb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYUYHBIX TOHSITUH, TaKk W TOHATUM, SBIISIOIIUXCS
CUCTEMHBIMH JIJIs1 OTJEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIE TIOHSATHS: HAay4YHBIH (hakT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTe3, KiIaccuuKaiusa, T[ePUOJUYHOCTh, HAOJI0ICHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHUE, U3MEPECHHUE, SIBIICHUE.

®dusuka: MaTepus, SHEPrus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJICKYJ1a, SHEPTETUYECKUN YPOBEHD, BELIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PM3MYECKUE BEIUYHUHBI U €AUHUIIBI UX
U3MEPEHUsS, CKOPOCTh. bHONOrus: KiIeTka, OpraHu3M, dKocucTeMa, Ouocdepa,
MaKpo- 1 MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

I'eorpadmsa: MuHEpanbl, TOPHBIC MOPOJIBI, IMOJE3HBIC UCKOIMAEMBbIC, TOTUIUBO,
pECYpCHL.

TexHoJIorus: XUMUYECKasi MPOMBIIUIEHHOCTb, METAJUTYPrusi, TPOU3BOJICTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHIIEBAS
IMPOMBINIJICHHOCTh,  (hapMarieBTHUECKass  IPOMBIILICHHOCTh,  ITPOU3BOJICTBO
KOCMETHUYECKHX IMpenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MATEPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHUPYEMBIE PE3VYJIBTATEI OCBOEHUSA ITPOT'PAMMEI 11O XUMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
OOyJarOMIMMHUCSL TPOTPaMM  CpelHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W TIpeaAMeTHbIM). HayuHo-meTogudyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS MPOrPaMM CPEAHETO OOIIEeTro
00pa30BaHUs SABJISIETCS] CUCTEMHO-EATEIbHOCTHBINA TTOIXO/I.

B cooTBercTBHM C CHUCTEMHO-IEATEIBHOCTHBIM TMOJIXOJIOM B CTPYKTYpe
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oO1urero oOpa3oBaHusl BbIJICIEHBI CIEAYIOIINE COCTABISIONIUE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUUCKON TPaKJaHCKOM HWIEHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEIIECHUIO;

HaJIM4Kie MOTUBALMU K 00YUYEHUIO;

LeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPAIULINIA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOLMXCS PYKOBOJACTBOBATHCS B CBOEHU
JEATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaAMHU, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa3oBaHus;

HaJIMYKE MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTD KU3HECHHBIEC 1JIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MNpeaMera «XUMUsS» JOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM U BOCHUTATENbHOM JAESITENbHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLUOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HJealaMHU POCCHICKOro Ipa)KAaHCKOro oOIIecTBa, NPUHATHIMU B OOLIECTBE
HOpMaMM U TpaBWIaMd  [OBEIEHHUS, CIOCOOCTBYIOIIMMH  IpOIECCaM
CaMOIIO3HAHUSI, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAHOBJIEHHUS JIMYHOCTH
o0y4Jarommxcs.

JIM4HOCTHBIE pe3yJIbTaTbl OCBOCHHS MpeaMera «XUMHSD»  OTPaKaroT
chOpMHPOBAHHOCTh OMbBITA I[MO3HABATEIIbBHOW W MPAKTUYECKOM JEeSTEIbHOCTU
oOy4Jaromuxcs Mo peaju3alii NPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B
4acTH:
rPAXKAAHCKOT0 BOCIIUTAHUS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00513aHHOCTEH,

YBaXXEHUS K 3aKOHY U MTPABOMOPAJIKY;
IpEaACTaBJICHUA O COLIMAJIBHBIX HOpMax M IMpaBUIaxX MEKINYHOCTHBIX OTHOIICHUI B KOJIJICKTHUBCE,



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBLHOCTH PU CO3AAHUH yUeOHBIX
IPOEKTOB, PEIICHNH YUEOHBIX 1 TO3HABATENIbHBIX 3a/a4, BHITOJHEHUU XUMHUYECKIX
DKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHHMMATh M NPUHUMATh MOTHBBI, HAaMEPEHUs, JIOTUKY U
apryMEHTHI JPYTHUX MPU aHAJIM3€ Pa3IMYHbIX BUJOB YU€OHOU AESITENbHOCTH;

NATPUOTHYECKOT0 BOCTIMTAHNS:

LIEHHOCTHOI'O OTHOWICHUS K HCTOPUYECKOMY M HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHON XMMUM;

yBaXEHUSI K TMPOLECCy TBOpYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JIOCTHMKEHHUS HAYKH €CTh PE3yJIbTaT
JUINTENbHBIX ~ HAONIONEHUN, KPONOTIMUBBIX OKCIHEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpPECa U NT03HABATEIBHBIX MOTUBOB B IIOJIyYEHHUH U IMOCIEAYIOIIEM aHAIN3E
MH(pOpMAIMKU O IEPENOBBIX JOCTHKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAEHHUE W MOCTYIKUM CBOMX TOBAPHUILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUH AITHX
MOCTYIIKOB;

(popMHPOBaHUS KYJIbTYPbI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 30pOBOr0 M 0Oe30MacHoro ooOpas3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UUYECKOMY HU
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBuil 0€30MacHOro OOpalleHuss ¢ BEUIECTBAaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPABWJI HHIWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIINX 310POBbIO U )KU3HU JIIOJCH;

OCO3HaHUsl MOCHEACTBUM W HENPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOsIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

TPYAOBOI'0 BOCIIMTAHUS:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTM B Y4Y€OHO-MCCIIE0BATEIbCKOM

NEeATENbHOCTH, OOIIECTBEHHO MOJE3HOM, TBOPUYECKOW M  JPYyrUX BHIAX

ACATCIIBHOCTH,
YCTaHOBKH Ha aKTUBHOE YYACTHE B PEIICHUH MPAKTHUECKHX 3a/1a4 COIMAILHON HANPABICHHOCTH
(B paMKax cBOero Kiracca, IIKOJIbI);



WHTEpeca K MPaKTUYEeCKOMY M3y4YeHHUI0 Mpodeccuil pa3inyHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI M0 XUMUHU;

YBOXKEHUS K TPYAY, JIOJAM TpyJda U pe3ysibTaTaM TPYJIOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYATbHON TPAEKTOPUU
oOpa3zoBaHus, Oyayuieil mpodeccur U peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

JIKOJIOTHYECKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKHU TIeJIECO00OPAa3HOTO0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3E€MIIE;

MOHUMAaHUS TJIIOOAIBHOTO XapakTepa 3KOJOTHUECKUX MpoOaeM, BIUSHUS
HKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHOM CPEIbl;

OCO3HAaHMUSI HEOOXOJAMMOCTH HCIIOJIb30BAHUS JOCTIKCHUN XUMUHU IS
pelIeHus BOMPOCOB PAllMOHAIBHOIO MPUPOAOTIOIb30BAHNUS;

AKTUBHOI'O HENPUATHS JEUCTBUW, NPUHOCAIIUX BPEA  OKPYXkKarolIeu
MPUPOJIHON cpejle, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUUECKHUE
MOCJIEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEJOTBpPALIATh UX;

HaJUYUsl PA3BUTOrO 3KOJIOTUYECKOTO MBIIIJIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
OMbITA JEATEIIbHOCTH AKOJIOTUYECKON HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHMAIBHOMU
MIPAKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJIOTUU
xemodoOuu;

HEHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH,

NOHUMAaHUSl CHeNMPUKA XMMHUM KaK HAyKd, OCO3HaHUS €€ ponu B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUM IE€JIOCTHOTO
IpeacTaBieHusT 00 OKpYXaloleM MHpPE KaK O €IMHCTBE MPUPOJLI U YEIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MpoOJIeM COXpaHEHUS

IIPUPOIHOTO PaBHOBECHS;
yOex)IEHHOCTH B 0c00Ol 3HAYMMOCTH  XWUMUH JJIsi COBPEMEHHOUIMBUIIN3ALINY: B &€
TYMaHUCTHYECKOU HAIIPABIEHHOCTH U BaYKHOHM POJIM B CO3JJAHUMHOBOW 0a3bl  MaTepHaIbHON
KYJBTYPHI, pemIeHn:  TIOOANBHBIX  TPOOJIEMYCTOMYUBOTO PAa3BUTHS
YeJIOBEUECTBA — CHIPhEBOM, SHEPIeTHUSCKOM, MHUIIEBON HIKOJIOTHYECKON 0€30IaCHOCTH, B Pa3BUTHU
MEIHUIMHBI, 00ECTIEYeHNH YCIOBUIYCIIEITHOTO TPyAa M SKOJIOTUIECKH KOM(POPTHOHN KUIHU KAKIOTO
YJieHa 00IeCTBa;eCTeCTBEHHO-HAYTHO M TPaMOTHOCTH: MMOHUMAaHUS CyIIHOCTH  METOJIOB
IMO3HAHU, UCIIOJIB3YEMBIX B C€CTCCTBCHHLIX HayKaXx, CIIOCOOHOCTH HCIIOJI30BATHIIONIYYaCMbIC 3HAHUA
JUTSL aHann3a U OOBSICHEHUS SIBJICHUH OKPY)KAIOIIEro MHpa H



MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUSI JIeJlaTh 0OOCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LIEJIBIO MOIYYSHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUSA JUIs
pelieHus npo0yieM B peajbHbIX )KU3HEHHBIX CUTYalIUAX;

WHTEpeCca K MO3HAHUIO U UCCIIEN0BATENBCKON JEATEIbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUM MO XUMHUH B
COOTBETCTBHHU C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpEeca K OCOOCHHOCTAM TpyAa B paziW4HbIX cepax mpodecCHoHATbHON
NEATEIbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PEe3yIbTaThl OCBOCHHS YYEOHOTO mpeameTa « XUMHsS» Ha
YpOBHE cpeAHero oluiero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHUS MHPOBO33PEHUSA oOyyJaronmxcs
MEXAUCIUTUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHBIE MOHATUS, OTPaKAIOIINE
LEJOCTHOCTh HAy4YHOM KapTUHbBI MHpa U choeuuduKy METOJOB MO3HAHMUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPTHUs, SIBJICHUE,
MPOIIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOIIOCHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE yueOHbIE NEUCTBUS (TI03HABATEIbHbIE, KOMMYHUKATUBHEIE,

PEryJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHOM
I'PaMOTHOCTH M COITUATTbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTD o0yuaroumxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAIbHBIC y4COHBIC
JICVCTBUS B TIO3HABATEILHOM U COLMAIBHOW MPAKTHKE.

MertanpeaMeTHbIE PE3YyJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA ¥  PETYJIATHUBHBIMH
NEHUCTBUSIMH.

OBJaajnenue YHUBCPCAJIbHBIMA yqeﬁnban NMO3HABATEJbHbIMHU A€HCTBUSIMM:
0a3oBble JIOTHYECKHe JeHCTBHA:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aKTyalH3upoBaTh  MpodIeMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;
ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUH UX

JAOCTHXKCHH, COOTHOCUTD PE3YJIbTAThI ACATCIbHOCTH C ITOCTABJICHHBIMHA LCIISAMU,
UCIIOJIB30BATh IIPU OCBOCHUY 3HAHUI IPUEMBI JIOTUYECKOTO MBIIUICHUS —BbIACISATh XapaKTEPHbIE
MPU3HAKU TOHATHA U YCTaHABIMBAaThb UX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIME TOHSITHS JIJIsl OOBSICHEHUSI OTJIEIbHBIX (AKTOB U
SIBIICHUI;

BBIOMpAaTh OCHOBAaHUA M KPUTEPUHM [Js KIACCU(PUKALMKU BEIIECTB U
XUMUYECKUX PEaKIUM;

YCTAaHABIIMBAaTh IPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIYy H3y4acMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXXJI€HUS (MHAYKTHBHBIC, JAEAYKTUBHBIE, IO
AHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B pPaccMaTpHUBAEMBIX
ABJICHUSIX, (POPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSATH B MPOLECCE MMO3HAHUS, HUCIOIb3YEMBIE B XUMUN CHUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30OBBIBATH MOIEIbHBIE ITPEICTABICHHS — XMMHUECKUN
3HAK (CUMBOJI) 3JIEMEHTA, XUMHUYECKask (opMyIia, ypaBHEHUE XUMHUECKOU peaKun
— IpU PEIICHUU y4eOHBIX IMO3HABATEJBHBIX M MPAKTUYECKHUX 3a]ad, MPUMEHSIThH
HAa3BaHHbBIC MOJICIBHBIC MPEICTABICHUS U1 BBIABICHUS XapaKTEPHBIX ITPU3HAKOB
M3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIIUIA.

0a3oBbIe HCCIEA0BATEIbCKHE ACHCTBUSA:

BJIAJIETh OCHOBAMHM METOJIOB HAay4YHOTO NO3HAHMS BELIECTB U XUMHUYECKUX
peakuuii;

(GopMyIMpPOBATH LIENIN U 33/1a4U UCCIEAOBaHUS, UCII0JIb30BATh IOCTABICHHbBIE
U CaMOCTOSATENbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUA U OCHOBBI sl (POPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS M IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAOIOIAaTh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
00001IEHNS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTU PE3YJIBTATOB HCCIEIOBAHUSA,
COCTaBJIATh 0OOCHOBaHHBIN OTYET O MPOJIETaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW MCCIENOBATENbCKOW W MPOEKTHOM
NESTENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
ITOMCKY METOJIOB PELIECHUS NPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB
IIO3HAHUS.

pabdora ¢ unopmaumeii:

OpHUEHTHPOBATHECA B PA3TUYHBIX WCTOYHMKAX HWH(OpManuu (HAy4HO- TOMyJSpHAs IUTepaTypa
XUMHYECKOTO COJEpKaHMsI, CIIpaBOYHBIE MTocobms, pecypchl MHTEepHeTa), aHAMM3NpOoBaTh WHGOPMAITIIO
pasITUYHBIX BHJAOB W (OPM TIPEICTABICHUSA, KPUTHUYCCKH OICHUBATH €€ ITOCTOBEPHOCTh W
HEMIPOTUBOPECUYNBOCTD,



(GOpMyIMpPOBATh 3aMPOCHl U MPUMEHATh PA3JIMYHBIE METOJIBI MPU TIOUCKE U
orbope wuHpOpMaIMK, HEOOXOAMMOW i BBIMOJHEHUS Y4YEOHBIX 3aaad
OTIPEIENIEHHOTO THUIIA;

IpUOOPETaTh OIBIT HMCIHOJB30BaHUS WH(GOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX IIOUCKOBBIX CHUCTEM;

CaMOCTOSATENIbHO  BBHIOMpATh  ONTUMaJIbHYI  (opMy  mpeacTaBieHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOTUIBI, PUCYHKHU U IPYTHE);

WCIIOJIB30BaTh HAYYHBIH S3BIK B KAUSCTBE CPEJICTBA IIPH PadOTE C XUMHUCCKOU
uH(pOpMaIEel: MPUMEHSTh MEXIpPEeIMETHbIE ((PU3NYecKne M MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, pOpMYJIbl, aOOpEBUATYPBI, HOMEHKIATYPY;

UCIIOJI30BaTh W MPEeoOpa3oBBIBATh 3HAKOBO-CHMBOJWYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHNe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBHAMM:

3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKJIaéMOM TeMbI B XOJie AUayora u/uiu
JTUCKYCCUHW,  BBICKA3bIBaTh  WaAeH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEIHHO BBITIOJIHEHHS MPE/IOKEHHOM 3a1a4H;

BBICTYIIaTh C TIPE3EHTAIlMEl pPe3yJbTaTOB TO3HABATEIHHON EATCIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSATENLHO MJIM COBMECTHO CO CBEPCTHUKAMH MPHU BBITTOJTHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOTHI MO MCCIIEIOBAHUIO CBOWCTB
M3Yy4aeMBbIX BEIECTB, peajnu3aluu y4eOHOro MpoeKTa U (OPMYITHUPOBATH BBHIBOIBI
[0 pe3yabTaTaM INPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIVIACOBAHMS IIO3ULIMK B
X0J1e 00CYXJICHUSI 1 0OMEHAa MHCHHSMU.

OBj1ajieHle YHUBEPCAJbHBIMH PETyJISSTHBHBIMH e CTBUSIMU:

CaMOCTOATENIbHO IIJIJAHUPOBATh W OCYIIECTBISATH CBOIO T03HABATEIbHYIO
NEeSATEIBHOCTh, OMpeaesisas e¢ Ienu W 3aJadd, KOHTPOJIHMPOBATH U IO MEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeIaraéMplii aJroput™m JACHCTBUN mpu
BBITIOJITHGHUH YYEOHBIX W HCCIAEAOBATENbCKUX 3a7ad, BBIOMpaTh Hamboliee
b deKTUBHBIN Ccroco0 HMX peuieHuss ¢ Y4ETOM TMOJyYEHHUS! HOBBIX 3HAHUMA O
BEIIECTBAX M XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATETLHOCTH Ha OCHOBE CaMOaHAaJN3a U
CaMOOIICHKH.



HPEAMETHBIE PE3YJIBTATDI

10 KIIACC
IIpeameTHble  pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»

OTPAXKAIOT:
c(OPMHUPOBAHHOCTh  TMPEACTABICHUN O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KaPTUHBI MUPA, POJIU XMMHUH B IO3HAHWUH SIBIICHUH IPUPOBIL,

B (OpPMUPOBAHMU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (PYHKUHMOHAIBHOU
I'PaMOTHOCTH, HEOOXOIMMOM JJIsl PeleHUs] MPAaKTUUECKUX 3a7]ad U SKOJIOTMYECKU
00OCHOBAaHHOI'0 OTHOUIEHMSI K CBOEMY 3/10POBBIO U IPUPOIHOM CPENE;

BJIQJICHNE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIIME TOHATHS (XMMHMYECKHMH JJIEMEHT, aTOM, DJJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIA, BAJIECHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XMMHYECKAs
CBSI3b, CTPYKTypHasi gopmyia (pa3BépHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIpHbIA 00BEM, YIIIEpOAHBIN CKENET, (PYHKIIMOHANIbHAS TpyIa, paauKal,
WU30MEPHs1, U30MEPBL, TOMOJIOTMYECKUN P, TOMOJIOTH, YTIIEBOAOPObI, KHCIOPO U
a30TCOACPXKAILME COCAUHEHMsS, MOHOMEp, MOJUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMS); TEOPUH U 3aKOHbI (TEOpUs CTPOCHHUS
opranndeckux BemiectB A. M. byTiepoBa, 3ak0H COXpaHEHMsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKMM SA3BIK XUMHWH; MHPOBO33PEHYECKUE 3HAHWS,
JeXalnye B OCHOBE IIOHUMAaHHWS IPUYMHHOCTU U CHUCTEMHOCTU XUMHUYECKUX
SBIICHUH, (PAKTONOTUYECKHUE CBEACHHUA O CBOMCTBAX, COCTaBe, NOJIYYCHUH W
0€30M1acHOM HCIOJIb30BAaHUU BA)KHEWIINX OPraHMYECKHUX BELIECTB B OBITY U
IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MPU3HAKU TIOHSATHM,
YCTaHaBJIMUBATh UX B3aUMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS IPHU
ONMCAHUHU COCTaBa, CTPOEHUs U NPEBPAILEHUN OPraHNYECKUX COCINHEHUM;

c(OPMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYK) CHMBOJHUKY JUIS
COCTaBJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
GopMysl OpraHMYECKHX BEIIECTB U ypPaBHEHUH XMMHMYECKUX PpEaKLUH,
M3TOTABIMBATh MOJEIU MOJIEKYJl OPraHUYECKHUX BEILUECTB IS MIUIIOCTPALUU UX
XUMHUYECKOT'0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHHUI YCTAHABJIMBATh MPUHAJICKHOCTh H3YUYEHHBIX
OpPraHMYEeCKUX BEUIECTB II0 MX COCTaBy U CTPOCHUIO K OIPENEIIEHHOMY
KJIacCy/Tpylnne COeIMHEHUN (yriaeBOAOPOAbI, KHCIOPOA M a30TCOJEpIKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUs), JaBaThb MM Ha3BaHMS IO
cucremarndyeckor HoMeHknatype (IUPAC), a Takxke NpuUBOAUTH TPUBHUAJIBHBIE
Ha3BaHUS OTACJIbHBIX OpPraHUYECKUX BEIIECTB (STWJIEH, NPOIUJIEH, AlETHIIEH,
ATWJIEHTJIMKOJb, TJIMUEPHUH, (EeHOJ, (opManblIerui, aleTaablerus,, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsl KUCJI0TA, CTEAPUHOBAs KUCIIOTA, IVIFOKO34,
bpykTO3a, KpaxmMai, HeJTi0J103a, [IHUIIKH);

c(OPMUPOBAHHOCTb YMEHHUS OIpPENEISATh BHIbl XUMHUYECKOW CBSI3M B



OpTraHUYCCKUX COCANHCHHAX (O)II/IHapHBIe 151 KpaTHBIC);

C(bOpMHpOBaHHOCTB YMCHHA HPUMCHATH IIOJOKCHUA TCOPHUHU CTPOCHUA
OpPraHNYCCKUX BCUICCTB A. M. BYTJICpOBa JIIA 00BSICHCHHUS 3aBUCUMOCTH CBOICTB
BCUICCTB OT UX COCTaBa U CTPOCHMA; 3aKOH COXPAaHCHUA MACChI BCIICCTB,

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEPHU30BaTh COCTAB, CTPOCHUE, PU3NUECKHE
U XUMHYECKHE CBOWCTBA THIMYHBIX TMPEACTABUTEICH pAa3IMYHBIX KJIACCOB
OpraHWYeCKHUX BEIIECTB (METaH, 3TaH, dTHICH, MPOIWJICH, alleTUiIeH, Oyraauen-1,3,
MeTuwi0yTaaueH- 1,3, 6eH30J1, METaHOJI, TAHOJI, STWJICHIJIUKOJIb, TIIUIEPUH, (DEHO,
aleTajabJeru, MypaBbHHas M YKCYCHAs KUCJIOTBI, TJII0OK03a, KpaxMaJl, [eJIII0JI03a,
aMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXKAY HUMHU
YpaBHEHUSIMA COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHHKU YTJIEBOIOPOHOTO
CBIpbs (He(PTh, IPUPOIHBIIA ra3, Yrojhb), CIOCOOBI UX MEePepadOTKH U MPAKTHIECKOE
MIPUMEHEHHE TIPOIyKTOB MepepadOTKH;

c(hOPMUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIYUCICHUS TI0 XUMHUYCCKUM
ypaBHEHHSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA HIIM ITPOJIYKTA
peaKIuy 1o U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUH);

c(hOpPMHUPOBAHHOCTh YMEHHUH BIIQJeTh CHUCTEMON 3HAaHUNH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3yEMbIX B XUMHH MPU U3YUCHUHU BEIICCTB U
XUMUYECKUX SBJICHUHN (HaOJIOJeHNEe, U3MEPEHHUE, SKCIIEPUMEHT, MOJICITUPOBaHUE),
WCIIOJI30BaTh CUCTEMHBIC XWMHUYECKHE 3HAHUSA [UJI TPUHATHS PEIICHUA B
KOHKPETHBIX JKM3HCHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh MpaBUja MOJb30BAHUS XUMHYECKON
NoCyIol U J1abOpaTOPHBIM O0OpPYJOBAaHHEM, a TakKe MpaBuia OOpalleHUs C
BCIIIECCTBAMHU B COOTBETCTBHHM C MHCTPYKIHMSMHU IO BBIMOJHECHHIO JTA0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHHUPOBATh MW BBINOJHATh XHUMHUYSCKHUI
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHUYECKHUX BEIIECTB IPU HArPEBaHUH, MOJyUCHUE
ATWJICHA U N3YYCHHE €0 CBOWCTB, KAUECTBEHHBIE PEAKITUN OPTAHNYECKUX BEIIECTB,
JeHaTypaiys OCJKOB IIPU HarpeBaHUM, [IBETHHIEC PEAKIIUU OCIKOB) B COOTBETCTBUM
C MpaBUJIaMU TEXHUKU O€30MaCHOCTM TNpU OOpalleHUH C BEIIeCTBAMU U
Ja00paTOpHBIM  000pYyJOBaHUEM, TMPEJCTABIATh PE3yJbTaThl XHUMHUYECKOTO
AKCHEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIUX pEaKIUl U
(GbopMyJIMPOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCT, YMEHUW KPHUTHUYECKH aHAIM3UPOBATh XHMHYECKYIO
uHpoOpManuio, MOJy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MacCOBOMU

uHpopmaiuu, IHTepHET U ApyTrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOJIaTh MPaBUiIa YKOJOTUYECKH IIeJIECO00Pa3HOTO TIOBEJACHHS B
OBITY U TPYAOBOHN NEATEIHHOCTH B LEJSX COXPAHEHUS CBOETO 3JI0POBbSI U OKpPYXKAIOUIEH MPUPOIHOM
Cpe€abl, OCO3HABATH



OMAaCHOCTh BO3JICCTBUS Ha JKUBBIE OPraHU3MBI OINPEICIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbIca moka3arens I[1JIK, moscHAT, Ha mpuMepax CIIOCOOBI
YMEHBIICHUSI W TNPEAOTBpAILCHUS HMX BPEIHOrO BO3ACHCTBUS HA OpraHu3M
YEJI0BEKa;

JUIsl 00yJaronuXxcsi ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBBS: YMCHHE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CJIETIBIX W CIAOOBHAAIIMX OOYYArONIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins ais 3anucu XuMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTtHbie pe3ynbTaThl OCBOeHUs Kypca «OOmas M HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOW  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMUHU B IIO3HAHUU SABJICHUU IIPUPO/IBI,
B (OPMUPOBAHUM MBIIUICHUS M KYJIbTYpPhl JHUYHOCTH, €€ (PYyHKIIMOHAIBHOM
TPaMOTHOCTH, HEOOXOIMMOM JUIsl peIIeHUs MPAKTHUECKUX 3a7a4 U IKOJIOTUUECKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO M IPUPOIHOM CpEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TMOHATUS (XMMUYECKUU 3JIEMEHT, aToM, M30ToN, s-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCJIEHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHAs!, MOHHAS, METAJNIMYECKas, BOJOPOAHAS ), KpUCTAIIIMYECKas PEIIETKa,
TUAMBl ~ XUMHUYECKUX  pEaKLUHi, pacTBOp, BJIEKTPOIUTHI,  HEDIJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAST JAUCCOUMALMS, OKHUCIUTENIb, BOCCTAHOBHUTEIbL, CKOPOCTH
XUMUYECKON peaklny, XUMHUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmanuu, nepuoandyeckui 3akoH J[. M. MeHnneneesa,
3aKOH COXPAaHEHHMSI MAaCChl BEILECTB, 3aKOH COXPAHEHUs W NPEBPALLICHUS YHEPIUU
NP XUMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHHN S3bIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHHUS, JIEKAIIME B OCHOBE MOHUMAHUSA NPUYUHHOCTU U
CUCTEMHOCTH XHMHYECKUX SIBJICHUH, (haKTOJIOIMYECKUE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJIYYeHUHN U 0€30MacHOM UCIOJIb30BAaHUU BOKHEUIIIMX HEOPTAHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIC MPHU3HAKH TOHSITHUH,
YCTAHABIUBATh MUX B3aUMOCBS3b, MCMOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS TPHU

ONMCAaHUU HEOPTraHUYECKHUX BEILIECTB U UX IIPEBPAILCHUN;
c(hOpMUPOBAHHOCTH YMEHHI HCIONB30BaTh XHMHUUYECKYIO CHMBOJHKY JJISI COCTaBIeHHUS (HOpMyIl
BEIIECTB M yPaBHEHUM XUMHUUYECKUX PEaKIHil,



cuctematuueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, rameéHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENSITh BAIGHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCJUHEHMSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKON
CBs3M (KOBaJEHTHAsi, MOHHAS, METaJUINYECKasi, BOJAOPOJIHASA) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOTO BELIECTBa (aTOMHAas, MOJEKYJSpHas,
WOHHAs, METAJUTMYECKasi), XapaKkTep Cpelibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTb YMEHHU yCTaHaBJIUBAaTh MPUHAJJICKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBy K OINpEAeIEHHOMY Kiaccy/TpyIie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PaCKPBIBaTh CMBICI MEPUOIUYECKOr0 3aKoHa J1.
W. MenneneeBa u 1eMOHCTPUPOBATH €70 CUCTEMATU3UPYIOUTYIO, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mepuonoB Ilepmoandeckori CHCTEMBI
xuMHuueckux anmemeHToB [[. M. MenneneeBa, MCIONB3ys IOHIATHSA «S-, p-, d-
AIIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHIUY, OOBSICHATH 3aKOHOMEPHOCTH
WU3MEHEHHsI CBOMCTB XMMMYECKHUX JJIEMEHTOB M MX COCIMHEHMH IO MEPUOJIAM U
rpynnaM [lepuoanyeckoit cucrembl XuMuueckux diaeMeHToB . Y. Mennaeneesa;

chOpMUPOBAHHOCTh ~YMEHHUW  XapakTepu3oBaTh (OMHCHIBATh)  oOmIMe
XUMUAYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHNE T€HETUYECKOW CBA3M MEXIY HEOPraHUYECKHUMH
BEILIECTBAMH C ITOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

c(OpMHUPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATH XUMUYECKHUE PEAKLHH I10
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEArMPYIOIIMX BELIECTB, TEIIOBOMY
addexTy peakuuu, U3MEHEHUIO CTEMEHEW OKHUCIICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKIMM, yYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YpPaBHEHHS PEaKIUMH pa3IUuyHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPAaBHEHUS PEAKIIMI HOHHOTO 0OMEHA, YUUThIBAS

YCJI0BUA, IIPU KOTOPBIX 3THU PCAKIHUH UAYT 10 KOHIIA,

c(hOpMUPOBAHHOCTH YMEHHI MPOBOAWTH PEAKINH, ITOATBEP)KIAIONINE KadeCTBEHHBIH COCTaB
Pa3TUYHBIX HEOPTAaHMYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM ITyTEM HOHBI, MPHUCYTCTBYIONIUE B
BOJHBIX PacTBOpPaX HEOPTaHUICCKUX BEIICCTB;



c(hOpPMUPOBAHHOCTh YMEHUW  pacCKpbIBaTh CYIIHOCTh  OKHUCIUTEIIBHO-
BOCCTAaHOBUTEHHBIX PEAKIIMA MOCPECTBOM COCTABIIEHUS DJIEKTPOHHOTO OanaHca
ATUX PEaAKIUM;

c(hOpPMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKIyy OT Pa3TUYHBIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCHUMOCTH OT BHeIIHero Bo3zaeicTBus (nmpuniun Jle [llarense);

c(hOpPMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI,
JeXallle B OCHOBE MPOMBIIIJIEHHOTO TMOJYYeHHUs] CEPHOWM KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPUHIMUIIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYHMCICHHUS C HCIOJIb30BAHUEM
MIOHSITHS «MAacCOBasi I0JIS BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOIICHHH Tra30B MpU
XUMHUUYECKUX PEaKIMsIX, MacChl BEIIeCTBA WIM O0BEMA Tra3oB MO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WIW O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEILIECTB, TEIJIOBOTO 3((deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUSI MAacChI
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUiIa MOJIb30BAHUS XUMUYECKON
MOoCy/I0l U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH MO BBIITOJHEHHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATh W BBIMOJHATH XUMUYECKUN
AKCIEPUMEHT (pa3sioKEeHHUE MEPOKCHA BOJIOPOJia B MPUCYTCTBUM KaTalau3aTopa,
OMpEeNIeNICHHE CpeAbl PAacCTBOPOB BEUIECTB C IOMOIIBI0  YHUBEPCAIBLHOIO
WHMKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW peaKIluw,
peakuu MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMu Ha Cyib(par-, kapOoHaT- |
XJIOPHU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
temam «Metaiub»y u «HemeTtaiwibl»y) B COOTBETCTBUU C NpPaBUJIAMU TEXHUKHU
0e30macHOCTH TIpU OOpAIlleHUH ¢ BEUIECTBAMU U J1a0OPATOPHBIM 00OPYIOBAHHUEM,
NPEACTaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucu
YpaBHEHHI COOTBETCTBYIOIIUX PeaKIuii M HOPMYIUPOBATH BHIBOIBI HA OCHOBE dTUX
pe3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUW KPHUTHUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHpopMaIMio, TMOJy4aeMyl0 U3 pa3HbIX MCTOYHHKOB (CpelICcTBa MacCOBOM

KOMMYHUKalK, THTEpHET U Apyrux);

C(l)OpMI/IpOBaHHOCTL yMCHI/Iﬁ CO6J'IIO,Z[aTL npaBujia 3KOJOTHYCCKHU uenecoo6pa3Horo INOBCACHUA B
6I>ITy u pr,[[OBOﬁ ACATCIIBHOCTH B LCIIAX COXpPAaHCHUSA CBOCTO 3O0POBbA U Oprma}omeﬁ HpHpO,Z[HOﬁ
Cpeabl, OCO3HABATHOIIACHOCTDb BO3,[[CI>1CTBPI$I Ha JXUBBIC OpTaHU3MbI OHpeI[eJ'IéHHLIX BCIICCTB, ITOHUMasd



cmbicnt mokazarenss IIJIK, moscHAT, Ha mpuMepax CcHocoObl yMEHBIICHUS U
IIPEAOTBPALLIECHUS X BPEAHOTO BO3IEUCTBYS HA OPTAHU3M YEIIOBEKA;

JUIsl 00yYarouuxcsli ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 370pPOBBS: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BELIECTB U

XUMHUYCCKHUX HBH@HI/Iﬁ;
Ul CIlelbIX W ciHaboBHIAIIMX OOYYaroOIIMXCS: YMEHHE HCIOIb30BaTh Ppelibe(hHO-TOUCHHYIO
cucteMy obo3HaueHuit JI. bpaiins ans 3anucu xumMudeckux Gopmya.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne [HammeHOBaHHe Pa3/ie/ioB H TeM [KomuecTBo [IporpammHoOe coepxaHue (OcHOBHBbIE BU/IbI 1€SITEIbHOCTH [JJIEKTPOHHbIE CBsi3b ¢

/1 [IporpamMmel 4acoB 00yJarommxcst undpoBbIe) nporpamMmoii
00pa3oBaTe/bHbIe [BOCIIHTAHUS
pecypcebl

XUMHH

Pa3znea 1. TeopeTudyeckue 0CHOBbI OPraHUYeCKO

1.1

Teopus
CTPOEHHUSI OPTraHUYECKUX
coenquuenuit A.M. bytieposa

IIpeqMeT opraHM4YecKON XUMUU.

[ [pemMeT opraHnyueckoil XUMUU:
¢ BOSHUKHOBEHHE, PA3BUTHE U
BHaYEHUE B MOJYYCHUU HOBBIX
BelliecTB U MaTepuaioB. Teopus
CTPOEHUST OPTraHUIECKUX
coequHeHnit A.M. bytneposa,
€ OCHOBHBIE ITOJIOKEHUSI.
CTpykTypHBIE (hOPMYITBI
OpraHNYECKUX BEIECTB.
["oMosoTHsI, n30Mepusl.

X uMu4eckas CBsI3b B
OPTaHUYECKUX COCTMHECHHUSIX:
KpaTHBIC CBSI3U, G- U TT-CBSI3U.

[ [pencTaBieHue o
[kmaccudukam opraHIIeCcKux
BeiiectB. HomeHkiarypa
OPTaHUYECKUX COSAMHEHUH
crucTeMaTHIecKas) u
TpUBHAJILHBIC HA3BAHUS
BaYKHEHIINX MTpeICTaBUTENCH
[kTaccoB opraHUYecKux
BEIICCTB. DKCIIEPUMEHTAIBHBIC
METOJIbI U3yUCHHUS BEIIECTB U
X [IPEBPALLCHUN: @
JleMOHCTpauu: —
03HAKOMJICHHE ¢ 00pasiaMu
OpraHNYeCKUX BEIIECTB U
MaTepHuaiaMy Ha X OCHOBE; —

PackpbIBaTh CMBICIT H3Y4aEMBbIX|
MOHSITHI (BBISBIISATH UX
X apaKTePHBIC TPU3HAKH ),
yCTaHABJIUBATb UX
B3alMOCBs3b. [[puMeHATh
[TOJIOXKEHUSI TEOPUU CTPOCHHUS
OpraHu4ecKux BemecTs A. M.
byTinepoBa amst 00bSICHEHUS
BaBHCHMOCTH CBOMCTB BEIIIESCTB
0T UX COCTaBa U CTPOCHHUSL.
l1criosib30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAIIEHHO) hopMyT
OpraHUYEeCKUX BEIECTB.
OnpenensiTe BUIBI
X UIMUYECKOU CBSI3U
OJIMHApHBIE, KPaTHbIE) B
OpraHNYeCKUX COCAUHCHUSIX.
PackpbiBaTh poJib
OpraHU4YeCcKON XUMUU B
IPUPOJIE, XapaKTepU30BaTh €€
BHAYEHUE B )KU3HU YEIIOBEKA,
MILTIOCTPUPOBATH CBSI3b C
npyrumMu Haykamu. HaGmronaTh)
1 OTIHCHIBATH
[ICMOHCTPALMOHHBIE OIIBITHL;

IIPOBOJUTH U OITMCHIBATH




OIIBITEI 110 IMTPEBPALICHUTIO
OPraHUYECKHUX BEIIECTB MPU
HarpeBaHHUHU (TUTaBJICHUE,
OOyTIIUBaHNEC U TOPCHHE). ®
/labopaTopHBIE OIBITHL: —
MOJICTTPOBAHUE MOJICKYT
OpPraHMYEeCKUX BEIIECTB

ITa0opaTOPHBIC OMBITHI U
MPaKTHYECKHE PAOOTHI

Hroro no pasneny

Pa3nea 2. Yraesogopoasnl

2.1

[IpenenbHbIE YTIIEBOAOPOABI —
AKaHBI

AJTKaHBI: COCTaB U CTPOCHHE,
rOMOJIOTMYECKUH pall. MeTaH u
DTaH — MPOCTENIINe
[pECTaBUTEH ATKAHOB:
COCTaB, XUMHYECKOE CTPOEHHE,
(br3MUECKUEe U XUMHYECKHE
CBOICTBA (pEaKIMU 3aMEIIEeHUS
11 TOPCHISI ), HAXOXKICHUE B
pYpoJe, MOTyYeHHE U
[IpYMEHEHNE

PackpbIBaTh CMBICT N3Y4aEMBbIX|
MOHSITHI (BBISBIISATH UX
XxapaKTepHBIC PU3HAKK),
yCTAHABIINBATh UX
B3aMOCBSI3b, UCII0JIb30BAThH
COOTBETCTBYIOIINE TTOHITHS
[IpU ONMCAaHUU COCTaBa,
CTPOCHUS U TIPEBPAIICHUIN
OPraHUYeCKUX COCIMHEHUH.
lIcrionb30BaTh XUMUYECKYIO

2.2

HereI[eJ'IBHBIe YIJIEBOOOPOAbI:
AJIKCHBbI, aJIKaJHCHBI, aJIKUHBI

AJIKEHBI: COCTaB U CTPOCHHE,
rOMOJIOTHUECKUH PsT. DTUIICH —
IpOCTEHIINI TTPeCTaBUTEIb
NJIKEHOB: COCTaB, XMMHUYECKOE
CTpOCHUE, PU3NIESCKUEC U
XMMUYECKUE CBOMCTBA

peaKIMK THAPUPOBAHHUS,
raOreHUPOBAHUS, THAPATAIHH,
OKUCJICHHSI U TTOJTMMEPU3AIIHH )
HAXO0XICHHE B IIPUPO/IE,
[OJTy9ICHUE U TIPUMEHEHHE.
AnikanueHsl: OytaaueH-1,3 u
MeTHIOyTaaueH-1,3,
XITMHYECKOE CTPOCHHUE, PEaKITHs
[OJTMMEPHU3aLIUN, TPUMCHCHIE
JUISL CHHTE3a IIPUPOTHOTO U
CHHTCTHYCCKOTO KaydyKa 1
PE3UHBI). AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHS,
rOMOJIOTHYECKUH PSI.

CUMBOJIMKY ISl COCTABJICHUS
MOJIEKYIIPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOH,
COKpAIEHHO) hopmy
OpraHU4YEeCKUX BEILECTB.
Y cranaBnuBaTh
PYHAAJIEKHOCTh BELIECTB K
OIIPEICICHHOMY KJIaccy
yTJIEBOAOPOIOB MO COCTABY H
CTPOCHHIO, Ha3bIBAaTh UX I10
CUCTEMAaTUUECKOU
HOMEHKJIATyP€; IPUBOJUTH
TpYBHAIbHbIE Ha3BaHUA
OTIIEIBHBIX IIPEICTaBUTECH
yrIIeBoAopoaoB. OnpenensiTs
BUIbI XUMUYECKON CBSI3U B
MOJIEKYJIaX YTIIEBOJOPOJIOB;
X apaKTEpU30BaTh 3aBUCUMOCTD
[PEAKITMOHHON CITOCOOHOCTH
TJIEBOJAOPOJOB OT KPATHOCTH




ATieTUIIeH — TPOCTEN NN
pe/ICTaBUTENb AIKUHOB:
COCTaB, XUMHUECKOE CTPOCHHE,
(br3MUECKUE U XUMHUYECKHE
CBOMCTBA (peakuu
rUApUPOBAHUS,
ra;IoreHUPOBAHUS, THIPATAIINN
rOpeHus1), HaXOXIEHUE B
pUpoJie, MOTYUCHUE U
IpUMEHEHHE

[coBasIeHTHO CBA3M.

X apakTepr30BaTh COCTaB,
CTpOCHUE, IPUMEHEHHUE,
(bU3MYECKUE U XUMUYCCKHUEC
CBOIMCTBa, BaKHEHIIIE
CIIOCOOBI ITOTYICHHS
TUTTYHBIX [pe/ICTaBUTENEH
Pa3IMYHBIX KJIAaCCOB
yTJICBOIOPOJOB (METaHa,
bTaHa, dTUJICHA, alleTUJICHA,

2.3 ApomaTHyecKue yriaeBoaopOas! ApeHbl: O€H30I1 ¥ TOITYyOII, Oytanuena -1,3, 6ensoua,
COCTaB, XUMHUECKOE CTPOCHHE [r0Iyona). BelaBiaTh
MOJIEKYJI, PU3HYECKUE U FEHETUYECKYIO CBS3b MEXKIY
XMUYECKHE CBOICTBA yIJIEBOJOPOAAMH U
peaKUy TaJIOTEHUPOBAHUSA U [[IOATBEPKAATH €€ HaU4ue
HUTPOBAHMS ), IOTYUIECHUE U ypaBHEHHUSIMH
MpuMeHeHre. BimsiHie 6eH3011a [COOTBETCTBYIOIINX
Ha OpraHU3M 4YEJIOBEKA. X IMAYECKUX PEAKIINNA C
[‘eHeTHUECKas CBA3b MICTIOJIb30BAHUEM CTPYKTYPHBIX|

TJICBOJOPOJOB bopmya
Yy I[IpupoHBIE HCTOYHUKH [ Ipuponsslii ras. [lomyTHble X apakTepu30BaTh UCTOYHUKH

YTIIEBOJIOPOAOB HUX
nepepaboTka

HedTsHbIC ra3pl. HedTs u eé
npoucxoxaenne. CriocoObt
nepepaboTku HeTH:
[IeperoHKa, KPEKUHT
TEePMUYECKUH,
[katanutuueckwuii). [IpoxyKTsl
epepaboTku HePTH, UX
[IPUMEHEHHE B
[POMBIIIUIEHHOCTH U B OBITY.
[KaMeHHBIN Yroib U IPOAYKTHI
ero nepepaboTKH.
[DKCriepuMeHTaIbHbIE METObI
3yUYCHUS BEILIECTB U HX
[IPEBPALLECHUIL: ®
JleMOHCTpanuu: — KOJJIEKIUN
HedTte» 1 «YTom»; —
BHICOPparMeHT
«BynkaHu3zauus pe3uHbD).
JlaGopaTOpHbIE OMBITHL: —
KaueCTBEHHOE OIPEICIICHNE

yTJIEBOAOPOIHOTO CHIPhS
He(Th, MPUPOIHBII a3,
yTOJIB ), CIOCOOBI X
nepepabOTKH U MPAKTHYECKOe
IPYMEHEHHE MOTyJaeMBbIX
poayKTOB. Mcnoyib30BaTh
CCTECTBCHHO-HAYYHBIC METOJIbI
[MO3HAHUS — MTPOBEJICHHE,
HaOJTI0ICHNE U OITUCAHKe

X IMAYECKOTO DKCIICPUMEHTA
1abOPaTOPHBIE OTIBITH U
PAKTUICCKUE pabOTHI).
CrieioBaTh MpaBUiiaM
0e301acHON paboTHI B
iTabopaTtopuu Mpu
MCII0JIH30BAHUN XUMUYECKOM
ocyasl 1 000pyJOBaHUs, a
TaroKe MpaBriiaM OOpaIeHus ¢
BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIIMSIMH BBITIOJTHCHUS




yriiepoja U BOJ0pO/a B
OPraHNYECKUX BEIIECTBAX; —
O3HAaKOMJICHHE ¢ 00pa3amMu
1acT™Macc, KayqyKoB H
[PE3UHBL, — MOJCIUPOBAHUE
MOJIEKYJT YTJIEBOJOPOIOB U
raOreHONPOU3BOIHBIX. ®
[IpakTideckue paboTel: Ne 1.
[loryueHue sTusieHa u
13yUeHHUE €T0 CBOMCTB. ®
PacuérHble 3a1a9n: —
OIIpeIeIICHNE MOJIEKYISIPHOIN
(bopMyJIbI OPraHUYECKOTO
BEIICCTBA TI0 MACCOBBIM JIOJISIM
ATOMOB XUMHUYECKUX
HIIEMEHTOB; — PacuéThl 1O
yPaBHEHHIO XUMHUYECKOH
peakuun

ITa0OpaTOPHBIX OMBITOB U
MPaKTHYECKUX padoT 1Mo
[MOTYYCHUIO U U3YUYCHHUIO
OpPraHIMYECKHIX BEIECTB.
[IpencTaBiaATh pe3yabTaThI
DKCIIEPUMEHTa B OpMe 3arucyl
ypaBHEHHI COOTBETCTBYIOIINX
[PEaKINii U 1eaTh BEIBOJBI HA
X ocHoBe. [IpoBOIUTE
BEIYVCIICHUS JUUTSI OTIPEICIICHHSI
MOJIEKYISIPHOH QopMyJTBI
OPraHUYECKOTO BEILECTBA, 110
ypPaBHEHUIO XUMHYECKOM
peaxiuu. CaMOCTOATEITHLHO
[UIAHUPOBATEH U OCYHICCTBIISTD
CBOIO TIO3HABATEIHHYIO
1esTebHOCTD; TPUHUMATH
AKTHBHOC yYacTUE B
rpYIIIIOBOW yU4eOHOH

e TEIbHOCTH
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Pasznea 3. Kucisiopoacoaep:xamue opranadeckKue
COe/IMHEeH U

3.1

Cnuptsl. Oenon

[ [penenbHbIE 0JIHOATOMHBIE
CITUPTHI: METAaHOJ M 3TAHOJI,
XITMIYECKOE CTPOCHHE,
(bu3MYeCKUE U XUMUYCCKHUE
CBOICTBA (PEaKIUU C
AKTUBHBIMHA METAJIJIaMH,
raJIOT€HOBOAOPOIAMU,
ropeHue), IpuMeHeHHe.
BonoponHas CBsI3b.
(DH3M0I0THYEeCKOE JSHCTBIE
MeTaHoJIa 1 3TaHOJIa Ha
OpraHu3M YelIOBeKa.
MHOrOaTOMHBIE CITHPTHI:
DTHIICHTJIMKOIG U TIUTIEPHH,
X IMIUECKOE CTPOCHHUE,
(bH3HUCCKHE H XUMHUYICCKUE

CBOMCTBA (B3aMMOJIENCTBHUE CO

PackphIBaTh CMBICT N3YYaCMBbIX|
MOHSTHH (BBISBISATH UX
XxapaKTepHBIC IPU3HAKH),
yCTaHABJINBATH MX
B3alIMOCBSI3b, UCIIOJIB30BATh
COOTBETCTBYIOIIHE MTOHATHUS
[PV OTINCAHUH COCTaBa,
CTPOEHUS U IIPEBPALLECHUN
OpraHNYeCKUX COCAUHEHUM.
l1cri01p30BaTh XHMHYECKYTO
CUMBOJIMKY IS COCTABJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIEHHOW) hopMyI
OPraHUYECKHUX BEIIECTB.

Y cTanaBnuBaTh

[TPUHAIJIC)KHOCTH BEIICCTB K




[ICJIOYHBIMU MCTaJlIlIaMH,
KaueCTBEHHAs peakius Ha
MHOTOATOMHBIE CITUPTHI).
(DU3M0JIOrMYEeCKOe JEHCTBUE Ha
OpPraHN3M YEIIOBEKa.

[ [puMeHeHre TeprHa |
bTusieHr koIt GeHol.
CTpoeHHe MOJIEKYJIbI,
(bu3zndecKre U XUMAYECKUE
CBOICTBA (heHONIA. TOKCHIHOCTH
(beHOIIA, €rO PU3HOIIOTHYECKOE
j1elicTBYE HA OpTaHU3M
menoBeka. [Ipumenenune geromna

3.2

Anpneruapl. KapOoHOBBIE
KUCIOTHI. CII0KHBIE A(HUPHI

AJTbIerubl: HOpMaNbIET ] U
ATICTAJIBICT ]I, XHMUYECKOE
CTpoeHHUE, PU3NIECKUEC U
X IMUYECKUE CBOMCTBA
pEaKIu OKUCIICHUS U
BOCCTAHOBIICHUS,
aYECTBEHHBIC PEAKIINN),
OJIyYeHHUE U IPUMEHEHHE,
THOOCHOBHEIE ITpEJIEITbHEIC
apOOHOBBIC KUCIIOTHI:
yKCYCHAsl KUCJIOTa, XUMUYIECKOE
CTpOCHUE, PU3NICCKUEC U
X IMHYCCKHEC CBOWCTBA (00ITHE
CBOICTBA KUCIOT, PEAKLU
DTePUPHUKAIIHN), TIOTYYCHUES U
npuMeHeHue. CTeapuHOBas U
OJIEMTHOBAST KUCIIOTHI KaK
[pe/ICTABUTEIM BBICIIINX
KapOOHOBBIX KUCIOT. MbLIa Kak
COJTM BBICIINX KapOOHOBBIX
WUCIJIOT, KX MOIOIIEE ACHCTBHE.
JIOXHBIE dPUPBI KaK
POU3BOIHBIC KAPOOHOBBIX
nCcIoT. [ uaponu3 coXHBIX
¢dupos. XKupsl kak
POU3BOIHBIC TIUIICPUHA H
BICITUX KaPOOHOBBIX KHCIIOT.
HPOJIN3 KHUPOB

MpeJielIeHHOMY Kjaccy 1o
OCTaBYy U CTPOECHHIO,
a3bIBaTh X IO
HCTEMaTUYECKOU
OMEHKJIaType; IPUBOIUTH
pUBHAIIEHBIE HA3BaHUS
TIETHHBIX TPEICTABUTEICH
HCIOPOACOAEPIKALIUX
OCIMHEHUN. XapaKTepU30BaTH
0CTaB, CTPOCHUE,
pUMeHeHHe, pu3ndecKue u
MMUYECKHUE CBOUCTBA,
QKHEUIIHe CrIocOOb!

OJIYYCHHS TUITUYHBIX
PEACTaBUTENIEH Pa3IUYHbIX
accoB

HCIIOPOACOAEPIKAIITIX
OeIUHEeHU (MeTaHoIa,
TaHOJa, MMUIeprHa, GeHoa,
OpMaJbJIeTH A,
LeTaIbJETUA, YKCYCHOM
WCIOTHI, TIFOKO3BI, CaXxapo3bl,
paxmala, IeIITFOI03b);
BISIBIISITH TEHETUIECKYIO CBS3b
CXKAy HUMU U MMOATBECPIKIATH
¢ HalmM4re ypaBHEHUSIMH
OOTBETCTBYIOIIIX
MMHUYECKUX PEeaKInil
CIIOJIb30BaHUEM CTPYKTYPHBIX|
opmyi. ONACHIBATh COCTAB,
MMHUYECKOE CTPOCHHUE U
pUMEHEHHE )KUPOB,
apaKTepU30BaTh UX 3HAUCHUE
JI51 )KA3HE I TETbHOCTH
praau3zMoB. Oco3HaBaTh
MaCHOCTh BO3/ICHUCTBUS HA
WBBIE OPTaHU3MBI
MMPEACIICHHBIX OPraHN4Y€CKUX
CHICCTB, IIOJACHATH HA
puMepax Criocoobl
MEHBIIICHHUS




3.3 Vrmeomst 3 TJIEBOJIBI: COCTAB, 1 TPEJOTBPAIICHUS HX
accu(UKaIys yrieBoI0B BPEIHOTO BO3ACHUCTBHA Ha
MOHO-, TU- ¥ TIOJIFICaXapubl). [OPraHU3M YeJIOBEKa.
JIFOKO3a — MPOCTENIINI Icrionb30BaTh
OHOCaxapHIl: OCOOEHHOCTH  [eCTEeCTBEHHO-HAYYHBIE METOABI
TPOCHUS MOJIEKYJIBI, [MO3HAHUS — [TPOBEJICHHE,
W3WYECKUE U XUMUYECKUE HaOJTI0/ICHNE W OTIMCAHNE
BOWCTBA TIIIOKO3BI X UIMHUYECKOTO SKCTIEPUMEHTa
B3aMMOJICHICTBUE C 1abOPaTOPHBIE OTIBITH U
uapokcumaoM meau(Il), MPAKTUICCKUE pabOTHI).
KHUCJIICHUC aMMHAaYHbIM CJ'IeI[OBaTL ImpaBujIaM
acTBopoM okcua cepedpa(l), jpesonacHoii paboThI B
OCCTaHOBIIEHHE, OpokeHne  frabopaTtopuu mpu
JIIOKO3I)I), HaX0XICHUEC B HICITOJIL30BAaHUHM XUMHYECKOM
pHUpoJie, IpUMEHEHHUE Hocyasl 1 000pyJOBaHMs, a
JFOKO3bI, OMOJIOTHYECKas POJIb [TaKKe MPaBHIIaM OOpaIeHUs C
KU3HENCATEITbHOCTH BEIIECTBAMHU B COOTBETCTBUH C
pranmusma 4CJI0BCKa. MHCTPYKIUAMU BBITIOJTHCHUA
otocuHTe3. PpyKTO3a KaK ITa0OpaTOPHBIX OMBITOB U
30Mep TIIoK03bl. Caxaposa —  [MpakTHIecKuX padboT 1mo
PEICTaBHUTEIb IUCAXAPUIOB, [MOTYUCHUIO H U3YyUCHHUIO
UAPOIH3 CaXapo3bl, OpPraHMYECKHX BEIECTB.
axoXKJIeHUEe B IIPUPOJIC U [ [pencTaBnsATh pe3ynbTaThl
pumenenne. Kpaxman u bKCTIepUMeHTa B (hopMe 3aIncH|
SJLTIOII03a KaK MPUPOIHBIC ypaBHEHHI COOTBETCTBYIOIINX
OJIUMEPHI: CTPOSHUE KpaxMalia [peaKIvii U IeJaTh BEIBOJIBI HA
[EJUTIONO036I, (pr3mueckue u  x ocHoBe. [IpoBonnTh
MMHYECKHE CBOMCTBA BLIYMCIICHUA IJId ONPCACIICHUA
paxmaia (THIpOIH3, MOJICKYJIIPHON (hOPMYJIBI
a4eCTBEHHAs PeaKIus C OPTaHUYECKOTO BEIIECTBA, IO
10/10M). DKCIIEpUMEHTABHBIE  [ypaBHEHHIO XUMHUYECKOH
MCTOABI U3YUCHU BEIICCTB U [pCaKIUU. CaMOCTOSTEIHLHO
X TIpEeBpallCHUI: [UTAHUPOBATh M OCYIIECTBISTh
CBOIO TTO3HABATEIBHYIO
NEATCIIbHOCTD, IPUHUMATDH
AKTUBHOC
Htoro no pazaeny 13

[Pa3nen 4. A3oTconep:xaiine opranuveckue coeTuHEeHU s

4.1

AMUHBI. AMUHOKUCIIOTEL. benku

3

AMUHBI: METHJIAMHUH —
[TPOCTCHIINI ITPEICTABUTEIh

PaCKpBIBaTb CMBICJT U3Yy4aCMBbIX]

MOHSATHI (BBISBIISATH UX




AMUHOB: COCTaB, XUMHUYECKOE
CTpOeHHUE, PUINUCCKUEC U

X UMUYECKHE CBOMCTBA
pPEaKInK ¢ KUCIOTaMH U
rOpeHUs1), HAXOXKICHUE B
pupoae. AMIUHOKHCIOTHI Kak
AM(OTEpHBIE OpraHNYecKre
coeqrHeHus. Duzndeckue u

X IMHYCCKHE CBOWCTBA
AMUHOKHUCIIOT (Ha mpuMepe
rmunvHa). bruonorunueckoe
BHAYCHUE aMHUHOKHCIIOT.
CHHTE3 NIENTUI0B. bellku Kak
[IPUPOJTHBIC TIOTUMEPHI.

[ lepBuuHast, BTOpUYHAS U
TpeTHYHAs CTPYKTypa OSIKOB.
X TMIIecKre CBOMCTBA OCITKOB:
FHIPOJTN3, JeHATYpaIus,
KaueCTBEHHBIC pEaKIIMK Ha
OeTky. DKCIIepUMEHTATbHEBIE
METO]IbI H3y9ICHUS BEIIECCTB U
X [IPEBPALLCHUI: @
JleMOHCTpAITHH: — ICHATYPALIHS
0EITKOB TPU HATPEBAHUU; —
[IBETHBIE pEaKIUU OSIKOB

apaKkTepHbIe PU3HAKH),
CTaHABIUBATh UX
3aMMOCBSI3b, UCIIOJIB30BATh
OOTBETCTBYIOIINE TTOHITHS
P OTIMCaHUM COCTaBa,
TPOEHHUSI U NIPEBPAILCHUN
praHUYeCKUX COCIMHEHUH.
CIIOJIB30BaTh XUMUYECKYIO
MMBOJIUKY JJIsl COCTaBIICHUSA
OJIEKYJIIPHBIX U
TPYKTYPHBIX (pa3BEPHYTOIH,
OKpaIu&HHoi) popmyn
PraHUYECKUX BELIECTB.
MPEACATh MPUHAICKHOCTD
EIIECTB K OMPECICHHOMY
accy Io COCTaBy U
CTPOEHUIO, HA3bIBATh UX I10
CUCTEMAaTUYECKON
HOMCHKJIAType; NIPUBOIUTH
TPUBUAJIbHBIEC HA3BAHUS
OT/ICJIbHBIX MTPEJACTABUTEIICH.
X apakTepu30oBaTh COCTaB,
CTpOEHUE, NPUMEHEHHUE,
(br3dIecKre U XUMAYECKIe
CBOVCTBA, BaKHEHIITHE
CTIOCOOBI MTOTyYeHUS
TUIUYHBIX IPEICTaBUTENCH
A30TCOEPKAIINX COETUHEHUI
METUJIAMUHA, TJIUIIHA,
0enkoB). ONUCHIBATH COCTAB,
CTPYKTYPY, OCHOBHEIE
CBOICTBA OEIIKOB; MOSCHATE Ha
MprMepax 3HaueHue OEIKOB
)11 OpraHu3Ma 4eloBeKa
Icrionb30BaTh
CCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHWS — HAOIIOJATh U
OIIICHIBATH
[IEMOHCTPALMOHHBIN
DKCIIEPUMEHT.
(CaMOCTOSITeNTFHO TIIIAHUPOBATh




1 OCYLIECTBIISATH CBOIO
[I03HABATEIbHYIO

1S TebHOCTD; IPHHUMATh
AKTHBHOC yYacTHE B
rpyNoBoi yueOHOH

1S TeIEHOCTH
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[Paznen S. BLICOKOMOJ’[eKyJ'[ﬂpHBIe COCIMHCHHUHA

5.1] TImacrtmaccel. Kayuyku. BonokHa 2 (OCHOBHBIC MOHSTUS XUMUHI Bragets u3yyaeMbIMU
BEICOKOMOJIEKYJISIPHBIX X IMUYECKUMU OHATHSIMU:
COEMHEHU: MOHOMED, PaCKpbhIBaTh CMBICI U3y4aeMbIX
[OJTUMEP, CTPYKTYPHOE 3BCHO, [TOHITHI U MPUMEHSTH 3TH
CTEICHb MOJUMEPHU3ALUY, MOHSTHS IPU OIHCAHUU
CpEIHSA MOJIEKYJIIpHAsl Macca. [COCTaBa U CTPOEHUS
(OCHOBHBIC METOBI CHHTE32 BEICOKOMOJIEKYJISIPHBIX
BEICOKOMOJIEKYJISIPHBIX OPraHUYeCKUX BEIECTB, IS
COCIMHEHN — TOTUMepU3anus [00OBICHEHNS OT/IENbHBIX
11 TTOJIMKOHIEHCAIIMSL. (DaKTOB M SIBJICHHM.
[[1acTmMacchl (MOTUATHUIICH, l1crionp30BaTh XUMUYECKYIO
[OJIUITPOIIUJIEH, CUMBOJIMKY ISl COCTABJICHUS
[10JIMBUHHWIXJIOPHI, CTPYKTYPHBIX (hopmy
moMuCcTUPO). HaTypanbHbIN 1 [BEIIECTB M YpaBHEHUN peakIuif
CUHTETUYECKHE KayuyKu [OJIMMEPU3ALIUU U

OyTa/JIneHOBBIH, [10JIMKOHCHCALUH.
XJIOPOTIPEHOBBIN U OnUCHIBaTH COCTaB, CTPOCHUE,
30IIPEHOBEIN). BomokHa: OCHOBHBIE CBOMCTBA Kay4yKOB,
HaTypaJbHBIE (XJIONOK, MEPCTh, [Harndoiee pacpoCTpaHEHHBIX
MIEITK ), UCKYCCTBEHHBIC B1JI0B IJIaCTMAcC, BOJIOKOH;

aleTaTHOE BOJIOKHO, BUCK03a), [MPUMEHEHUE B PA3THUHbIX
CHHTETUYECKHE (KalpoH H oTpacisix. Mcnonb3oBaTh
iTaBcaH). DKCIIepUMEHTaIbHBIE [ECTECTBEHHO-HAYYHBIE METOIBI
METOIbI M3yUCHHS BEIISCTB U |[IO3HAHHUS — HAOJII0IaTh U
X [IPEBPAILCHUNA: OIHCHIBATH
e JleMoHCTpauuu: — [IeMOHCTPALMOHHBIN
03HAKOMJICHHE C 00pa3aMu DKCITIEPUMEHT
[IPUPOJHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, KAY4YYKOB

HTroro mmo pazueny 2
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KOJIMYECTBO
YACOBIIO
[NPOT'PAMME




11 KIIACC

INe i/m [HamMeHoBaHue pa3aeioB U TeM KoaunuectBolllporpaMmMHoe coaep:xaHue I(OCHOBHBIE BH/BI 1eSITeJIbHOCTH [D1eKTpOHHbIE CBA3b C
porpamMMbl 4yacoB 00yJaommxcs (undposbie) porpamMmoi
0Gpa3oBaTebHBISBOCIIHTAHHS
ecypehl
[Pazgen 1. TeopeTnueckne 0CHOBLI XMMHH
1.1 CTpoeHue aToMOB. 3 MMHAYECKHHA JIEMEHT. ATOM. PackpbIBaTh CMBICIT N3y4YaeMbIX
HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOHU OCTaB aTOMa, U30TOIbI. MOHSATHI (BBIBIATH UX
[eproaudeckas cucTeMa JIEKTPOHHAS 000JI0YKa. XxapaKTepHBIC TPU3HAKH),
XIMITIECKIX HEpreTHYecKrue YPOBHH, [yCTaHABJIMBATH WX B3aHMOCBSI3b.
snementos JI. V. Mensencera 0JlypOBHHU. ATOMHBIC OpOHUTaIH, S-JPacKpbIBATh CMBICI
-, d-, f-anmemenTsl. OcoOCHHOCTH  [epuouUeckoro 3akona /1. U.
acTpe/eNIeHUs JIEKTPOHOB 10 MenneneeBa u JIeMOHCTPUPOBATH
pOUTAISIM B aTOMaX MaJIbIX H ero CHCTEMaTH3UPYIOMIYIO,
OJIBIIMX TIEPUOJIOB. DJICKTPOHHAS JOOBSICHUTEIBHYIO U
OoH(HTYypaIKs aTOMOB. [TPOTHOCTHYECKYIO (DYHKIIUU.
[ [eproanueckuii 3aKOH U X apakTepu30BaTh 3JIEKTPOHHOE
[leprogudeckas cuctema CTPOCHHE aTOMOB XUMUICCKUX
X UMUYECKUX dneMeHToB [1. 1. biieMeHToB 1—4 nepuooB,
MenneneeBa. CBs3b MICTIOJIB3YSI TIOHATHS S-, P-,
epHOINIECKOr0 3aKOHA U d-3meKTpOoHHBIE OpOUTAIH,
[ [eproanueckoi CUCTEMBI BHEPreTUYECKUE YPOBHU.
X IMAYECKUX DIIEMEHTOB C (OOBACHATH 3aKOHOMEPHOCTH
COBPEMEHHOW TEOpUEH CTPOCHUSI  [M3MEHEHHUS CBOMCTB XUMUUYECKUX
ATOMOB. 3aKOHOMEPHOCTH HIIEMEHTOB U WX COSIUHEHUH 110
M3MEHEHVSI CBOMCTB XUMHYECKUX  [[IEpHUO/aM U rpyIam
HIIEMEHTOB U 00pa3yeMbIX UMH [leproauueckoi cucremsr [1. .
[TPOCTHIX U CJIOKHBIX BEMIECTB 0 [MeHeneena
rpymnmam u nepuogaM. 3HaueHHe
MepUOINIECKOTO 3aKOHA M CUCTEMBI
XUMHYIeCKuX dneMeHToB [[. 1.
MenzeneeBa B pa3BUTUU HAYKH.
[DKCIIepUMEHTAIBHBIC METOIbI
M3yYEHUS BEIIECTB M UX
peBpaleHuii: ® JleMoHCTpalyu:
Brinber Tabmun «Ilepuomndaeckas
CHCTEMa XUMHUUYECKHUX DJIEMEHTOB
J[.11. Menneneepay
1.2 CTpoeHHe BEIIECTRA. 4 CTpocHHE BellecTBa. XUMHUUYECKass |[PacKphIBaTh CMBICT H3ydaeMbIX




Mmuoroobpasue
BEIIIECTB

CBs13b. Buan! (KoBajeHTHAS
HETIOJIIPHAS ¥ TIOJISIpHAs], HOHHAS,
METaNTHICCKAsT) 1 MEXaHH3MBI
00pa30BaHUsI XUMHUIECKOM CBSI3U
OOMEHHBII U
ITOHOPHO-aKLENTOPHBIN).
BonopoHas cBsi3b. BaleHTHOCTD.

MOHATHH (BBIICISITH X
XxapaKTepHbIe IPU3HAKHN) U
[MPUMEHSTE ATH MOHSATUS TIPH
OTIICAaHIH COCTaBa U CTPOSHUS
BEICCTB, AJIs1 O0BICHEHUS
OT/ICBHBIX ()AaKTOB W SIBIICHUIA.
OnpenensTb BUAbl XUMUUECKON

[DIeKTPOOTPUIATEEHOCTE. CTENEHBCBI3M (KOBAaJICHTHOM, HOHHOM,

okucieHrs. KaTHOHBI 1 aHHOHBI.
BelecTBa MOJNIEKYJISIPHOTO U
HEMOJIEKYJISIPHOIO CTPOCHHUS. 3aKOH
[TOCTOSIHCTBA COCTaBa BEIICCTBA.
(MBI KPUCTATIIMYECKUX PELIETOK U
cBOKcTBa BemecTB. [IoHsTHE O
TVICTICPCHBIX cucTeMax. MIcTuHHbBIE
pactBophl. KonnuecTBeHHBIC
X ApAKTEPUCTUKU PACTBOPOB
MaccoBas JOJIsl BELECTBA B
pactBope). Knaccudukarius
HCOPTraHMYECKUX COCTMHECHUM.
HomeHnknaTypa HEOpraHHYECKHUX
BEIECTB. DKCIIEPUMEHTATbHBIC
METOJIbI H3yUCHHUS BEIIECTB U UX
[IpeBpalleHuii: ® JleMoHCTpaluu: —
MOIETTN KPUCTAIITUIECKUX
peierok. © Pacy€THble 3a1a4u: —
[pacUeThI C UCIIOJIb30BAaHUEM
[TOHATHS «MaccoBast JOJIs
ACTBOPCHHOT'O BEIIIECTBAY»

MeTaIIMYeCKOM, BOJOPOAHOIN) B
COETMHEHMSIX; THIL
KPUCTALNTMYECKON peléTKu
KOHKPETHOTO BEIECTBA.
Onpenenars BaIeHTHOCTb U
CTETIEHb OKUCIIEHUS] XUMUYECKHUX
HIIEMEHTOB B COETMHEHHSIX
pa3iuM4HOro cocrasa. IIpoBonuts
BBIUMCIIEHHUS C HCIIOJIb30BAHUEM
[TOHATHS «MaccoBast OIS
BelecTBa B pacTBopey. Bianets
13y4aeMbIMH XUMUYECKUMHU
moHsATHAMU. OOBACHSITDH
BaBHCHMOCTb CKOPOCTH

X UMHUYECKON pEaKLUH OT
Pa3TUUHBIX HAaKTOPOB.
Onpenensrs XapakTep CMELICHUS
XUMHUYCCKOI'O paBHOBCCUA B
3aBHCHMOCTH OT BHEIIIHETO
Bo3melicTBH (TTpuHITUT Jle
[[{aTenbe). CocTaBIATh ypaBHEHUS

1.3

XUMUYECKHUE pcaknuuu

X Mudeckas peakius.

Knaccupukamus XUMAYECKHX
peakiivii B HEOPraHUYECKON U
OPraHNYeCKON XUMUU. 3aKOH

[peaKkuii pa3IUYHBIX TUIIOB;
[TOJTHBIE M COKPAILEHHBIE
YPaBHEHUS peaKui HOHHOTO
OOMEHa, YUUTBIBAS YCIIOBHS, TIPU

COXPaHEHUA MACChI BEIIECTB; 3aKOH [KOTOPBIX 3TU peaKnun UAYT O

COXpaHEHUs U MPEBPAILCHUS
PHCPIUU ITPU XUMHUYCCKUX
peakusax. CKOPOCTh PeaKkIuy, €€
3aBHCUMOCTD OT Pa3IMYHBIX
(bakTopoB. OOpaTUMbIC PEAKIIHH.

X MIMUYECKOE PAaBHOBECHE.
(DaKTOPbI, BIMUSIIOLINE HA COCTOSIHUE

KoHIa. Vcrionp30BaTh
eCTeCTBeHHO-Hay‘IHBIe METOAbI
[MO3HAHUS — IPOBEACHHUE,
HaOJII0IeHHE U OIIMCaHue
IXUMHUYCCKOT'O BKCHepI/IMeHTa
I[eMOHCTpaHI/IOHHI)Ie nu
iTa0opaTOpHBIE OITBITHI,




MMHUYECKOTO PaBHOBECHSI.
punuun Jle [larense.
JICKTPOIIUTUYECKAS TUCCOITUATTHSL.
WIBHBIE U CTa0bIe DIIEKTPOIIHUTEHIL.
pena BOJIHBIX pACTBOPOB BEIIECTB:
WCIast, HeUTpalibHas, IEIOYHAs.
OJIOPOIHEIH 1Toka3zarensb (pH)
acTBopa. Peakiiuu MOHHOTO

OMeHa B OpraHUYeCKON U
€OpPraHNYeCKON XUMUHU.
KHCITUTEIFHO-BOCCTAHOBHUTEIIHHBIC)
eakuuu. [ToHsTHE 00 DIIEKTPOIN3E
aCIUIaBOB U PACTBOPOB COJICH.
PUMEHEHHE dIIEKTPOIH3a.
KCIIEPUMEHTAIbHBIC METOIbI
3Y4YCHHUS BEIIECTB U UX
peBpAILICHUI:

JleMoHCTpaum: — pa3inoxeHue
epoKCHIa BOAOPOa B
PUCYTCTBHH KaTaJu3aTopa.
JlaGopaTopHBIEC OIIBITHI: —
pOBElIeHUE peaKIUuii HOHHOTO
OMeHa; — oTpeeIIeHne CPEIbl
ACTBOPOB BEUIECTB C MMOMOIIBIO
HUBEPCATBLHOT0 HHANKATOPA.
[paktnueckue paboter: Ne 1.
BrusHue pa3nuyHbix (akTopoB Ha
CKOPOCTH XHMHYECKOW PEAKIIHH.

e PacuéTHble 3a7a9u: — pacyeThI 0
ypPaBHEHHSIM XUMHUECKUX PEaKITHiA,
B TOM YHCJIE€ TEPMOXHUMHUYECKUE
aCUEThI

[TpaKkTHIeCKre PaboThI): TI0
OIIPEIETICHUIO CPEABI BOAHBIX
[PACTBOPOB BEIIECTB, PEAKIIUi
IOHHOTO 0OM€eHA, BIMSHUIO
pa3In4IHBIX (PAKTOPOB Ha CKOPOCTH
peakiumii. CemoBaTh MpaBmiiaM
[OJTE30BaHMS XUMHYECKOM
TOCYI0U 1 1a00paTOPHBIM
oOopynoBanueM. [IpeacTaBiusiTh
Pe3yIbTaThl XUMHUYECKOTO
bKCITIepUMEHTa B (hOpMeE 3aITHCH
[ypaBHEHH COOTBETCTBYIOIIUX
[peaKIvii U Ie7aTh BEIBOJIBI HA MX
ocHOBe. [IpoBOANTE BEIYMCIICHUS
10 YPaBHCHUAM XUMHUYCCKUX
[pEaKLUii, B TOM YUCIIE
TEPMOXUMUYECKHE PACUETHI

[lepronuyeckoil cucreme

X IMHYECKUX 3JICMEHTOB.
(OCOOEHHOCTH CTPOCHUS
DIICKTPOHHBIX 000JI0YEK aTOMOB
MeTamoB. OOmue (hU3HICCKHe
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[Paznen 2. Heopranuueckasi Xummusi
2.1 MeTamibl 6 Metamnel. [lonoxenne MeTaioB B [PacKpbIBaTh CMBICI U3y4aeMBbIX

MOHATHH (BBIACISTH X
XxapaKTepHbIEC TPU3HAKHN) U
[TPUMEHSTH 3TH IMOHATUS IPU
OITMCAaHUU COCTaBa U CTPOCHUS
BEIIECTB, AJIs1 OOBSICHEHUS

CBOIICTBA MeTaJIOB. IlprMeneHne

OTIEeIbHBIX PAKTOB U SIBJICHMIA.




METaJIOB B OBITY, IPUPOAE U
rexanke. CIuTaBbl METaJIOB.
[DIEKTPOXUMUYECKUN Pl
HaTpsDKeHWH MeTautoB. O01mme
CIIOCOOBI ITOJTyYEHHUST METAJIOB.
Kopposust metamios. CriocoObl
BaluTHl OT Koppo3uu. O0ras
XxapaKTePUCTHKA METAJIOB TJIaBHBIX

[ lepronnyeckol cUCTEMBI
X IMUYECKUX 3JIEMEHTOB.
AnmrfoMuHUNA. AMQOTEpHbIe
CBOMCTBA OKCHJIA M THAPOKCHIA
rromuHMs. OOIIas XxapaKTepUCTUK
METaJUIOB TOOOYHBIX TTOATPYIII
Bb-rpynm) Ieprnonnyeckoit
CUCTEMBI XUMUYECKUX JIEMEHTOB:
Meb, IMHK, XPOM, KENE30.
BaxHelne coeJuHEeHNS METAJIJIOB
OKCHJIbI, TUIPOKCH/IBI, COJIH).
[DKCIIEpUMEHTAJIbHBIE METObI
M3y9EHUS BEIIECTB U UX
peBpalleHuii: o JleMOHCTpauu: —
oJIeKUuUsa « MeTallibl U CIUIaBbD). @
abopaTOPHBIC OMBITHL: —
3aMMOJICUCTBUE THAPOKCUIA
FOMHUHMUS C pACTBOPAMH KUCIIOT U
€J104€eil; — KaYeCTBEHHbIE peakuu
a KaTUOHBI METAJIIOB. ®
pakTHyeckue padboThl: No 2.
ELICHHNE IKCIEPUMEHTAIbHBIX
anad rno reme «MeTamib). e
acy€THbIE 3aJJa4UH: — PACUEThI
acchl (00beMa, KOJTMIecTBa
€IIeCTBa) MPOIYKTa PEAKIIHH, ECITH
JTHO U3 BELIECTB JJaHO B BUJIE
aCTBOPA C ONPEEICHHON
acCOBOM J10JI€ paCTBOPEHHOTO
eriecTna

noarpynmn (IA-rpynma, IIA-rpynna) ((onuceiBaTh) 00Ie XUMHYECKHE

OBACHITH 00IIIHE
AKOHOMEPHOCTH B U3MCHECHHUH
BOMCTB AJIEMEHTOB — METAILJIOB U
X COEIMHEHUH ¢ yUETOM
TPOCHHSI IX aTOMOB U TTOJIOKCHIS
IIepuonnueckoit cucreme
HMUYecKuX djemenToB Jl. U.

eHjielIeeBa. XapakTepru30BaTh

BOICTBa METAJLJIOB, UX
AKHEHIITNX COCTUHCHMIH,
OATBEPIKIAs 3TO OMHMCAHNE
puMepaMu ypaBHCHUI
OOTBETCTBYIOIUX XUMHYECKUX
[peakinii; MPUMEHEHUE METAJIIIOB B
Pa3IMYHBIX 00JIACTAX, 2 TAKXKE
MCTIOIH30BAHKE WX JUIS CO3/IaHUS
COBpEMEHHBIX MaTEPHUAIOB U
rexHoorui. ONUCHIBATH CIIOCOOBI
BAIUTHl METAJUIOB OT KOPPO3UHU.
PackpriBaTh CYITHOCTH
OKUCITUTENEHO-® J[eMOHCTpaIiH: —
KOJIEKITUS « MeTaluThl M CIUTaBBD).
® JlaGopaTopHBIE OTBITHI: —
B3aMMO/ICICTBHE THAPOKCH A
AJIIOMUHNSA C paCTBOPAMU KUCJIOT U
[[IeJI0YUCH; — KAUECTBCHHBIC
peakuy Ha KaTHOHBI METAIIIOB. @
[ IpakTraeckue paboTsr: No 2.
Pemenue SKCIICPUMCHTAJIbHBIX
Banad o Teme «MeTauib. e
PacuérHbie 3a1a4n: — pacyeThl
Macchl (00beMa, KOITMIeCcTBa
BEI[ECTBA) MPOAYKTA PEAKIIUH,
eCJIM OJTHO W3 BEIIECTB JaHO B
BriJIe pacTBOpPA C OIIPEIEICHHOM
MacCOBOM J10JIEH PACTBOPEHHOTO
BEIIECTBA JACSTEIBHOCTS;
[MPUHAMATh AKTHBHOE yJacTre B

rpYIIIOBOM YU4eOHOM JesITeIbHOCTY]




2.2

HewmeTauibl

emetabl. [Tonoxenue
eMeraiuioB B Ilepuonnyeckoit
HUCTEME XUMHYECKHX 3JIEMEHTOB
.M. MenneneeBa u ocoOeHHOCTH
TpOoeHUs aTOMOB. Dusnyeckue
BOICTBA HEMETAJIIOB. AJIIOTPOIIHUS
eMETaJUIOB (Ha IpUMepe
HcIopoaa, cepsl, hocdopa u
rieposa). XMMHYECKHE CBONCTBA
QKHEHIINX HEMETaJUIOB
raJIOTeHOB, CEpPHI, a30Ta, pocdopa,
rrepoaa u KpeMaus). OKCHIbI
€METaJIIOB.
HCIOPOACOACPKAIIUE KUCIOTHI.
OJIOPOJIHBIE COCTUHEHHS
eMETaJUIOB. DKCIepUMEHTAIbHbIE
€TOJIbI U3YYCHUS BEIIECTB U UX
peBpaleHuil: ® JleMOHCTpauu: —
Opasiibl HEMETAJIJIOB; —
3aMMOJIENCTBUE MEU C A30THOU
HUCIIOTOM pa3IMIHON
oHIIeHTpaluu. ® JlabopaTopHbie
TIBITHL: — KAYECTBEHHBIE PEAKIINU
a aHUOHBI U KATHOH aMMOHHSI. ®
pakTudeckue padotTsl: Ne 3.
eIIeHHE YKCTIEPUMEHTATBHBIX
anad o Teme «Hemeranmsn). e
ac4y€THBIE 3aJJa4M: — pACyeThl
acchl BellecTBa ik 00beMa ra3oB
0 U3BECTHOMY KOJIMYECTBY
eIecTBa, Macce W 00BEMY
JTHOTO M3 yYacCTBYIOIIUX B PEAKIINH
€ILIeCTB; pacyeThl Macchl (00beMa,
OJTMYECTBA BEIIECTBA) MPOTYKTOB
peaKIny, eCiii OJHO U3 BEIIECTB
[IMECT MPHUMECH

PackpbIBaTh CMBICI H3Y4aeMbIX
MOHATHI (BBIICISITH X
XxapaKTepHBIC TPU3HAKHN) U
[IPUMEHSTh 3TH IOHSATUS IPU
OTIICAaHUH COCTaBa U CTPOCHUS
BerecTB, 11 O0OBSICHEHUS
OT/IENBHBIX (DAKTOB W SBIICHUIA.
OO0BSICHATE 00IIHE
BAKOHOMEPHOCTU B U3MEHEHUH
CBOICTB HEMETAILIIOB U UX
COEIMHEHUN ¢ YyUETOM CTPOCHMUS
1X aTOMOB U TIOJIOKEHUS B
[ lepuoaudeckoil cucreme
xuMUueckux ssemeHToB Jl. 1.
MenneneeBa. XapakTepu3oBaTh
OIKCHIBATH) OOIINE XUMHUYCCKUE
CBOMCTBA HEMETAIIIOB, UX
BaKHCHUIITX COCIUHECHMUIA,
[TOATBEPIKIAs 3TO OIMMCAHNE
IpuMepaMu ypaBHEHUI
COOTBETCTBYIOLIUX XUMUYECKUX
peakiuii. XapakTepu3oBaTh
BITHSIHAE HEMETAIUIOB U HX
COCTMHEHUN Ha KUBBIC
OpraHUu3MBbl; OIHCHIBATh
[IPUMEHEHHUE B PA3IMIHBIX
00J1aCTSAX MPAKTHICCKOM
eI TENBHOCTH YEJIOBEKA.
[loaTBEpXKIaTh CYIIECTBOBAHUE
FCHETHUECKOU CBA3U MEXKITY
HEOpraHUYEeCKUMU BEUIECTBAMU C
[TOMOIIBI0 YPAaBHEHU I
COOTBETCTBYIOIINX XUMUYCCKUX
peakuuii. PackpbeiBaTh CYLIHOCTD
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX
[peakLUii TOCPEICTBOM
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CBs13b HEOPTAHMYECKUX U
OpPraHUYECKUXBEILECTB

Heoprannveckne u opraHu4ecKne
KHCITOTH. Heopranmueckue u
OpraHUYeCKUE OCHOBAHUS.
AMboTepHbIE HEOpraHUYECKHe 1

OCTaBJICHHUS 3JIEKTPOHHOTO
0asTaHca STUX PEaKIIHH.
[[poBOAMTE peakiui,
[TOATBEPAKAAIOIINE XapaKTEPHbIE
CBOIMCTBA N3y4YaeMbIX BELIECCTB,

OPTraHnYCCKUC COCIMHCHUAA.




["eneTH4Ueckas CBSI3b
HCOpFaHI/I‘ICCKI/IX nu opraHqucxnx
BEIICCTB

pacrio3HaBaTh OMBITHBIM Ty TEM
AHUOHBI, IPUCYTCTBYIOIIKE B
BOJIHBIX pacTBOpax. Mcnomb30BaTh
eCTECTBEHHO-HAYyYHBIE METOIBI
[103HAHMS — IPOBEICHUE,
HAOJTIO/ICHHE U OITMCAHUE
XIMHYECKOTO SKCIIEPUMEHTa
JIEMOHCTPALIMOHHEIE U
TabopaTopHBIC OTBITHI,
TPAKTHYECKUE PAOOTHI).

[ IpencTaBiaTh pe3ynbTaThl

X MHYECKOTO SKCIIEPUMEHTA B
(bopme 3amucu ypaBHEHUI
COOTBETCTBYIOIINX PEAKIIUNA U
[le/1aTh BHIBOJIBI HA X OCHOBE.
CrenoBaTh mpaBuiiaM
[TOJTb30BaHUS XUMHYECKOM
TOCYION 1 T1ab0paTOPHBIM
oOopynoBanueM. [IpoBoauTh
BEIUMCIICHUS 110 YPAaBHEHUSIM
XHMHYECKUX PEaKIIHH.
(CaMOCTOSITENIEHO TIJIAHUPOBATh U
OCYIIECTBIISITh CBOIO
MO3HABATEIHHYIO NESATEILHOCT;
[TPUHAMATh AKTHBHOE ydacTre B
rpyIIOBOM y4eOHOH AeITeIbHOCTH

HKOJIOTUYECKOM, SDHEPTreTUYECKON 1
MUIIEeBOM 0€30MaCHOCTH, Pa3BUTUH
MeuiuHBL [IoHATHE 0 HAYYHBIX
METOaxX TIO3HAHUS BEIIECTB U

X IMUYECKUX PEaKIUH.
[[pencraBienyst 00 OOIIMX HAYYHBIX
MPUHIIUIIAX TPOMBIILIEHHOTO
MOTyYEeHSI BAKHEHIIINX BEIECTB

Ha IpUMeEpax MPOU3BOJICTBA
AMMIaKa, CEPHON KUCIIOTHI,
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[Pazgena 3. XuMus u :KU3HbL
3.1 XUMUS ¥ KU3HD 4 Posib xuMKM B 0OecrieueHnn PackpbIBaTh pojib XUMHU B

PEIIICHUH SHEPTeTHUECKUX,
CBIPDBCBBIX U OKOJOTHYCCKUX
pO0JIEM YeIoBEYECTBA,
OMHCHIBATH OCHOBHBIC
HaIlIpaBJICHUA Pa3BUTUA

X IMHUYECKON HAayKU U TCXHOJIOTHH.
[ [puMeHsTs paBUiIa 0€301IaCHOTO
0OpaIeHIS ¢ BEIIeCTBAMH,
11CI10JIb3YEMBIMU B HOBCGI[HGBHOfI
PKI3HU, TTPABIJIA IIOBEIACHUS B

MeTaHosa). YeaoBek B MUpe

LCIIAX CGCDS)KSHI/ISI 310POBbLS 1




BEIIECTB, MATEPHAJIOB H
XIMIYECKIX PEaKIUi: XUMUS U
BIIOPOBBLE YEJIOBEKA; MpaBUia
FICTIOJTE30BAHMS JIEKAPCTBEHHBIX
[IpermapaToB; IpaBmiIa 0€30MacHOTO
ICIIOJIB30BAHUS MPErapaToB
OBITOBOIT XUMHHU B ITIOBCEIHEBHOMN
bK3HU. BeITOBas XuMHuUecKast
rpaMOTHOCTh

OKpY>Karollel MpUpOHON Cpeibl;
[MOHUMATh Bpe[ (OIaCHOCTD)
BO3/1CHCTBHS Ha KUBbIE
OpTaHU3MBI OITPEIEIIEHHBIX
BEIeCTB CMBICT rmokazarens [TJ1K,
[MOSICHATH Ha MIPUMEpPax CIOCOOBI
[yMEHBIICHHS U TIPE0TBPAIEHUS
X BPEHOTO BO3/ICHCTBHUS.
AHAJIM3UPOBATh U KPUTHYECKH
OLIEHMBATh MH(OpMAIHIO,
CBSI3aHHYIO C XUMHYECKUMHU
[pouccCaM U X BJIMAHUCM Ha
COCTOSIHUE OKPY>KalOIIEH CpeIbl.
crionb30BaTh MMOITydeHHBIC
BHaHWS U IPEICTaBIeHNS O chepax
NCATCIIbPHOCTH, CBA3aHHBIX C
HAYKOW ¥ COBPEMEHHBIMU
TEXHOJIOTHUSMH, KaK OCHOBY JJIS
OpUEHTALINN B BBIOOpE CBOEH

Oy nymie mpohecCHoOHANBHOMN
nesirenbHOCTH. [[prHIMATE
[ydacTre B 00CyXKIeHUH TPodieM
X UMHUYECKON U 3KOJIOTHYECKON
HATIPaBIICHHOCTH, BEICKA3bIBATh
COOCTBEHHYO TTO3HIIHIO 110
npoOiieMe u mpeasiaraTh
BO3MOXKHBIE ITYTH €€ peleHHs

lToro no pasaeny

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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