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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XuMHUH Ha YPOBHE CpeHEro oduiero oopazoBanus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O0 oOpazoBanun B Poccuiickoi
®denepauun», TpeOOBaAaHUN K pe3ydbTaTaM OCBOCHMs (efepabHOil  00pa30oBaTeIbHOM
nporpaMmbl cpennero oomiero oopaszosanusi (OOIT COO), npenacraBineHHbx B DenepanibHOM
rocyaapcTBeHHOM oOpaszoBaTtenbHOM ctanaapre COO, ¢ yuérom KoHueniuu npenojgaBaHus
yueOHOro npeamera «XuMus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit dexnepanuu,
peanu3yronmx OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI, U OCHOBHBIX MOJ0XKEeHUH «CTpaTeruu
pa3BuTusa Bocriutanus B Poccuiickoit @eaeparuu Ha nepuona a0 2025 roga» (Pacnopsikenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MoAXOAOB K pa3pabOTKe MporpamMMbl MO XHMHH, K OIpPEACICHHUIO OOIIei
CTpaTeruu o0y4eHus, BOCIUTAHUS U Pa3BUTHUSL 00yUaIOLMXCs CPEACTBAMHU y4eOHOI0 nmpeaMera
«Xumus» nas 10-11 kimaccoB Ha 6a30BOM YPOBHE COCTABWJIM KOHIENTYaJIbHBIE TMOJIOKCHUS
OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IL€Jlei, coaepxaHus, pe3yJbTaToB OO0y4YeHUs WU
TpeOOBaHU K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHME, TOJy4aeMO€ BBITYCKHUKaMU  0011e00pa3oBaTebHON
OpraHu3aluy, SBJISETCS HEOTheMJIEMOM 4YacThlo UX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEepIIAONIMM 3TAllOM peau3alui Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEW, MPUCYIIMX IEJIOCTHOW CHCTEeME XHMMHUYECKOro oOpa3oBaHUA. OJTH LIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YelioBeKa, a TakXKe DKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
NpUpOAHOH cpese. Peannsyercs xumuueckoe o0pa3zoBaHue 00y4aroMIMXCs HA YPOBHE CPEIHETO
oOmrero 00pa3oBaHus CpeJCTBAMU YUEOHOro npeameTa « XUMHs», COAepKaHUuEe U MOCTPOCHHE
KOTOpPOTO ONpeleNieHbl B MpOrpaMMe MO XUMHHM C Y4ETOM CHEIU(PUKH HAYKH XUMHUH, €€
3HAUEHUs B TO3HAHUU TPHUPOABI U B MATEPHUAIBLHON >KM3HU OOIIECTBA, a TaKXKe C y4ETOM
o0uX 1eNiel U MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEHETO
obmero odpaszoBanus B Poccuiickoii @enepanuu.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK HTPacT 0COOYIO pOJIb B COBPEMEHHOM
[MBUJIU3AIMH, B CO3JJaHUM HOBOM 0a3bl MaTepHalbHON KynabTypbl. OHA BHOCUT CBOW BKJIaJ B
dbopMHpoBaHUE PAIIMOHATIEHOTO HAYYHOT'O MBIIINICHUS, B CO3/IaHHE 1IETIOCTHOTO MPEICTABICHUS
00 OKpy’KaroIleM MHUpe KaK O €IMHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMHUHU
HA OCHOBE [TOHMMAaHUs BEIIECTBEHHOIO COCTaBa OKPY>KAIOIIEr0 MUpa, OCO3HAHUS B3aUMOCBS3U
MEK]ly CTPOEHHEM BEIECTB, NX CBOMCTBAMH M BO3MOKHBIMU O0JIACTSIMU IPUMEHEHUSI.

TecHo B3auMoOIEMCTBYSS C JAPYIMMU €CTECTBEHHBIMM HayKaMu, XHMHUS CTaja
HEOTHEMJIEMON YacTbl0O MHUPOBOM KYJBTYpbI, HEOOXOJUMBIM YCIOBHEM YCICIIHOIO TpyJa M
AKU3HU KaxJ0ro wieHa obmiectBa. CoBpeMeHHasi XUMHUs KaK HayKa co3uJaTeNbHasi, KaK HayKa
BBICOKMX TEXHOJIOTHI HAmpaBlieHa Ha PEIICHHUE TI00ATbHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS
YeJ0BEUECTBA — CBHIPHEBOM, JHEPreTHUUYECKOM, MHIINEBOM, HSKOJOTHYECKON O€30MacHOCTH U
OXpPaHbI 310POBBSI.

B coorBercTBUM ¢ OOHIMMHU LENSIMH U TPUHIUIAMH CPEAHEro oO0Iero oOpa3oBaHUS
cogepkanne npeamera «Xumusi»  (10-11  kmaccel, ©0a30BbIi  YpOBEHb  M3yYCHHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYpHYIO IOATOTOBKY OOydYaroumuxcs,
HEOOXOUMYIO UM ISl BEIPAOOTKH MUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEITHOTO BKIIOUEHUS B



KU3Hb COILMyMa, MPOJOJDKEHHS OO0pa3oBaHUS B PaA3IMUHBIX 0O0JIACTSIX, HE CBSI3aHHBIX
HEMOCPEACTBEHHO C XUMHUEH.

CocrtaBnsionuMu  TipeMeTa «XUMHS» SBISIIOTCS 0a30Bble Kypchl — «Opranudeckas
xumus» U «OOm@as ¥ HEeOpraHuveckas XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJACpPKaHUS
KOTOPBIX SIBIISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHUCTEMa 3HAHHWM MO HEOPTraHUYECKON XUMHH (C
BKJIIOUEHHEM 3HAaHUM U3 0OlIed XUMHUU) U opraHuyeckod xumuu. dopmupoBaHHe IaHHOU
CHUCTEMBbI 3HAHUM MPU U3YyYEHHUH TpeAMeTa 00eCleunBaET BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOLIMX MOHATUN, 3aKOHOB U TEOPUI XUMHUH.

Crpykrypa conepxanus KypcoB — «Opranuueckas Xxumusi» u «O0111as 1 HeopraHuieckas
XUMuUs» chOpMUpOBaHA B IIPOrpaMMe MO XMMHHU Ha OCHOBE CUCTEMHOIO MOAX0/a K U3YUEHUIO
yuyeOHOro Marepuana v oOyClIOBJI€Ha HCTOPUYECKH OOOCHOBAHHBIM pA3BUTHEM 3HAHUU Ha
OTPENICNIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCcKOW XHMHUHU BeIeCTBa
paccMaTpHUBAIOTCS Ha YPOBHE KJIACCHMYECKOW TEOpUU CTPOCHHSI OPraHUYECKUX COEAMHEHUH, a
TaKk)XK€ Ha YPOBHE CTEPEOXMMHUUECKUX M IJIECKTPOHHBIX MPEJCTABICHUN O CTPOCHHUH BEIIECCTB.
Ceenenust 00 M3y4yaeMbIX B Kypce BEIIECTBaX JalOTCS B Pa3BUTHH — OT YIJIEBOJAOPOAOB /10
CJIOKHBIX OMOJIOTMYECKU aKTUBHBIX COeJAMHEHUU. B Kypce opraHWYecKod XUMHH IOTY4YaroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs MEpBOHAYAIIbHbBIE
IPEACTaBICHUS O XUMUUYECKOU CBSI3H, KIIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUHU.

[lon HOBBIM yrjoMm 3peHusi B npeamere «XuMus» 0a30BOr0 ypOBHS pacCMaTpPUBAETCS
U3YYCHHBIH Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS TEOPETUUYECKUH Marepuan Hu
(dakTonIoruYecKkrue CBEJACHUS O BEIIECTBAX U XUMHUUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0m1as U HeopraHuveckass XUMHs» 00y4aroluMcs MPEAOCTaBIsIETCS BO3MOKHOCTh OCO3HATh
3HaYEHHE TMEePUOJMYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX MO3UIUH,
Iy0OXKe TIOHSATh HMCTOPHUYECKOE HM3MEHEHHE (PYHKIIMHA 3TOro 3aKOHa — OT 00oOmaromei a0
OOBSCHSIONICH W MPOTHO3UPYIOIIEH.

Ennnasg cucreMa 3HaHHM O BaXKHEWMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUH, a TaKkKe O XUMHUYECKUX PEaKIUSAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX
MpoTeKaHus JonojHgeTcs B kypcax 10 u 11 kmaccoB ajieMeHTaMH COJIEp>KaHUs, UMEIOIUMU
KyJbTYPOJOTUYECKUA W TPUKIATHON XapakTrep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAaHUIO
B3aMMOCBSI3U XUMHHM C JPYTMMHU HayKaMH, PACKpBIBAIOT €€ poJib B II03HABATEIbHOU U
MPAKTUYECKON JEeATETPHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIIMTAHHUIO YBAXXEHUS K IPOIECCY
TBOPYECTBA B 00JACTU TEOPUH U MPAKTUYECKUX MPUIIOKEHUN XUMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIMIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHUYECKHA OCMBICITUBATH MH()OPMAIIUIO W MIPUMEHSATH €€ JJIS MOMOJHeHUS 3HAHUW, PEIICHUS
MHTEJUIEKTYaJbHbIX U AKCIEPUMEHTAIIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enom coaepkaHue
y4e0HOTO TIpeaMeTa « XUMUsS JaHHOTO YPOBHS U3YYCHHS OPUEHTUPOBAHO HA (DOPMUPOBAHUE Y
00yJaromuXxcss MUPOBO33PEHUCCKON OCHOBHI ISl TTIOHUMAaHHS (DHIIOCOMCKUX HJICH, TAaKHX KaK:
MaTepualibHOE €IMHCTBO HEOPTaHUUECKOTO U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB HUX COCTAaBOM M CTPOCHHEM, I[I03HABAEMOCTh MPHUPOJHBIX SBICHUN MyTEM
AKCHEPUMEHTA M PEIICHUS] MPOTUBOPEUMII MEXAY HOBBIMU (PaKTaMU M TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHHU B PEUICHUHM HKOJIOTHYECKUX MpoOJieM, a Takke
npoOJieM cOepeKeHUsT IHEPreTUUECKUX PECYpPCOB, CBHIPbsS, CO3/JaHUSl HOBBIX TEXHOJOTUM U
MaTepHaJIoB.



B mnnane pemieHuss 3amay BOCHUTAHUSA, Pa3BUTHS M COLMAIM3AIMU  OOyYarouuxcs
MPUHATHIC TPOTPAMMON M0 XUMHUHU TOJXOJbI K OMPEACICHUIO COACPKAHUS W TOCTPOCHUS
nmpeaMeTa MpeycMaTpruBaoT (JOPMUPOBAHKE YHUBEPCATBHBIX YUCOHBIX JCHCTBHUM, MMEIONTUX
0a30BO€ 3HAUYEHHUE ISl Pa3IMYHbBIX BUJIOB JESITEIBHOCTH: pEUICHUS MpoOsieM, TOMCKa, aHaIu3a
u 00paboTku uH(pOpPMAIMK, HEOOXOAUMBIX JUIsl NPHOOPETEHHs OIbITa MPAKTUYECKOH U
HCCIIEIOBATEIBCKOM IESITEIHHOCTH, 3aHUMAIOIIEeN BAXKHOE MECTO B TTO3HAHUM XUMUH.

B npakTuke npenogaBaHus XUMHUHM KaKk Ha YpOBHE OCHOBHOTO 00IIIETO 00pa3oBaHuUs, TaK U
Ha ypOBHE cpeaHero oobmero oOpa3oBaHUs, MpPH ONPEACICHUH COJEpKATEeIbHON
XapaKTePUCTUKHU IeJed H3ydeHHs] TpeaMeTa HaIlpaBlIeHUEM TMEPBOCTEIIEHHON 3HAYMMOCTHU
TPAAUIIMOHHO TMpU3HAETCS (POPMHUPOBAHUE OCHOB XHUMHUUYECKOM HayKW Kak oO0JacTu
COBPEMEHHOT'O0 €CTECTBO3HAHMS, MPAKTUYECKOM JEATeIbHOCTH 4YeJIOBEeKa W KaK OJIHOTO U3
KOMITOHEHTOB MHPOBOH KyJnbTyphl. C METOIUYECKOH TOUYKH 3pCHHS TaKOW IOAXOA K
OTIPENICTICHUIO TIeJIeH N3yUeHUsI IPEeIMETA SIBIISECTCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3PEHMS TJIABHBIMU IIEJISIMU HM3YyUYCHHs TIpeaMeTa «XHUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sByISIIOTCS:

e (opMHUpOBaHHE CHCTEMbl XHMHYECCKHUX 3HAHMH KaK BaKHCHIICH COCTaBIISIONICH
€CTEeCTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeKAaT KJIIOUEBBIC MOHSTHS,
(dyHIaMEHTaIbHbIC 3aKOHBI M TCOPHUH XUMHUHU, OCBOCHHME S3bIKa HAyKH, YCBOCHHE U
MOHUMAHHUE CYIIHOCTH JIOCTYIMHBIX OOOOIIEHUI MHPOBO33PEHUYECKOr0 XapakTepa,
O3HAKOMJICHUE C UCTOPHEHN X Pa3BUTHs U CTAHOBIICHUS,

e (opMupOBaHUE M Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUN, HEOOXOJUMBIX IJIsi MPUOOPETEHUsS YMEHHI OpUEHTHPOBATHCS B
MUpPE BEIIECTB U XUMUYECKUX SIBJICHUHN, UMEIOIIUX MECTO B IPUPOJE, B IPAKTUUECKOMN U
MOBCETHEBHOM JKU3HH;

e pa3BUTHE YMEHHH U CIOCOOOB JCSATENBHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM W
OOBSICHEHHEM XHMHUYECKOTO0 OJKCIEPHUMEHTa, COOJIIOJICHHEM TMPaBWI OE3011acHOTO
oOpalleHusl ¢ BEIeCTBAMM.

Hapsiny ¢ aTum, conepkarenpHas XapakTepHCTHUKa IeJield U 3a/1ad U3y4eHHs MpeaMera B
nporpaMme 1O XHMHH YTOYHEHAa U CKOPPEKTHPOBaHa B COOTBETCTBHM C HOBBIMU
MPUOPUTETAMHU B CUCTEME CpeaHero ooimero oOpazoBanus. CeroiHsa B MPENOIaBaHUN XHMHUU B
Oomnpiiel cremeHW OTAAETCS MPEANOYTCHHE TMPAKTUYECKOM KOMIIOHEHTE COJEp KaHUS
oOydeHHsl, OpPHUECHTUPOBAHHOW HA TOJATOTOBKY BBIYCKHUKA  00I1€00pa3oBaTenbHON
OpraHu3alvu, BIaJCIONIeT0 He HAOOpOM 3HaHWH, a GYHKIIMOHAIBHOM IPAMOTHOCTBIO, TO €CTh
croco0amMu M YMEHUSIMU aKTUBHOTO TOJYYEHUSI 3HAHWNA W TPUMEHEHHSI UX B PEaJbHOM KU3HH
JUTSL pEIICHUS TPAKTUIECKUX 3a7ad.

B cBs3u ¢ 3TUM Tpu HM3y4YeHUH TpeAMeTa «XUMHUS» JOMHHHPYIOIIEE 3HauYCHUE
MPUOOPETAIOT TaKWeE TENH | 3a7a9d, KaK:

aganTanus OOydYaOIMUXCSA K  YCIOBUSAM JWHAMHYHO  PAa3BUBAIONIIETOCS  MHPA,
dbopMHpOBaHNE WHTEIUICKTYadbHO Ppa3BUTOW JUYHOCTHA, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSTCILHOMY TPHHATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
’KU3HECHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMECHEHHUEM;

dbopmupoBaHue y OOy4YarolIUXCAd KIIOYEBbIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIH),
UMEIOIINX YHUBEPCATBHOE 3HAUCHUE ISl PA3IMYHBIX BHJIOB JICATCILHOCTH: PEIISHUS MPoOeM,
MOMCKA, aHaau3a W o0paboTkM HWH(OpMAIUKM, HEOOXOIMMBIX IS MPUOOPETEHHS OIbITa



NEATeNIbHOCTH, KOTOpas 3aHMMAaeT BaXKHOE MECTO B MO3HAHUHU XUMHUH, a TAKXKE ISl OLICHKU C
MO3UIIMI  IKOJOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHYECKUX
MPOIIECCOB HA OPTraHU3M YeJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
0oOy4YaromMXcs: CHOCOOHOCTH CaMOCTOSATEIbHO NPHOOPETaTh HOBBIE 3HAHUSA MO XUMUU B
COOTBETCTBUH c JKM3HEHHBIMU noTpeOHOCTAMU, HCIIOJIb30BaTh COBPEMEHHBIC
MH(QOpPMAIIMOHHBIE TEXHOJIOTUU IS TOWCKAa M aHaln3a Y4eOHOM M Hay4YHO-TIOMYJISPHOU
HH(pOpMAIIN XUMUYECKOTO COJIEPKAHUS,

dbopmMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS aCCOLMATUBHOTO U JIOTHYECKOTO MBIIIJICHUS,
HaOII0IaTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPH TUIAHUPOBAHUU U MIPOBEJACHUN XUMHUECKOTO IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcs YOekKJAEHHOCTH B TYMAHUCTHYECKOW HaINpaBIECHHOCTH
XUMUH, €€ BaXHOM poJIM B pEHICHUU TJIOOANBHBIX TPOOJIEM  palMOHAIBHOTO
MPUPOJIONIOIB30BAHUS, TOMOJHEHUS YHEPIeTHUYECKUX PECYpPCOB M COXPAHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHUSI HEOOXOJIUMOCTH OEPEKHOTO OTHOIICHHS K TPUPOJE U CBOEMY
3JI0POBBIO, & TAK)KE MPUOOPETEHUSI ONBITA UCTIOIb30BAHUS MTOTYUYCHHBIX 3HAHUM TSI TIPUHSITHS
IPAMOTHBIX PEIICHUHN B CUTYalIUsIX, CBI3aHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yuebHoM 1uiaHe cpemHero oOmiero oOpa3oBaHUS YYCOHBIM MNpeaMeT «XHUMU»,
n3y4daeMbIii Ha 0a30BOM YPOBHE, SBJISIETCS 0053aTCIIBHBIM YUYEOHBIM ITPEIMETOM.

OO61iee yncI0 4acoB, OTBEIEHHBIX JIJIsI M3YYCHHUS XMUMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero ob6pa3oBanus, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 gac B Hegemo), B 11
kiacce — 34 gaca (1 gac B Henento).

COIAEPKXAHUE OBYUYEHUASA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTn4yeckre OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHnYecKoil XMMUU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B MOJYYEHUU
HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOEHUS OpraHMYECKHX coeauHeHuit A. M.
byrtnepoBa, e€ ocHoBHBIE mONOXKeHUSI. CTPYKTYpHBIE (HOPMYIBI OPTraHUYECKUX BEIICCTB.
I'omonorus, nzomepus. XuUMu4ecKkass CBSI3b B OPraHUYECKUX COCAUHECHUSX — OJAWHAPHBIE U
KpaTHBIE CBSI3U.

[IpencraBnenne o  kiIaccuukalMd  OpPraHMYECKHX  BemecTB.  HoMeHkmatypa
OpraHWYECKUX COEJUHEHUM (CUCTeMaTHU4yecKas)) U TPUBUAJIbHBbIE HA3BAHUS BaKHEHIIUX
MPEICTABUTEIIEN KIIACCOB OPraHUYECKUX BEILIECTB.

DKCNEpUMEHTAIIbHbIE METObl M3YUEHHUS BEIIECTB M UX MPEBPAILICHUI: 03HAKOMJICHHUE C
oOpa3laMu OpraHMYEeCKHX BEUIECTB W MaTepUallaMU HAa UX OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIIECTB, HAOIIOICHNE W ONMUCAaHWUE JEMOHCTPAIMOHHBIX OTBITOB IIO
MPEBPAICHUIO OPraHWYECKUX BEIIECTB NPU HarpeBaHuu (MUIaBieHUE, OOYTJIMBaHUE U
TOpEHHUE).

YrieBoaopoasl



AJNKaHbl: COCTaB M CTPOEHUE, T'OMOJIOTMYECKUH psa. MeTaH M 3TaH — MNpPOCTEHIINE
NPEACTaBUTENN QJIKAaHOB: (PU3MYECKHE W XUMHUYECKHE CBOMCTBA (peaklUUH 3aMElICHUs |
rOpEHUs), HAX0XKJIEHUE B MPUPOJIE, OJYYEHUE U IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psii. DTUIIEH U MPONWIEH — MPOCTEUIIne
MPEICTABUTENN aJKEHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBA (peakUuHd TUAPUPOBAHUS,
raJIOreHUPOBAHUS, TUAPATALIMU, OKUCICHUS U MOJUMEPHU3ALUN ), OTy4YEHUE U TPUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 u meTwiOyraauen-1,3: cTrpoeHue, BaKHEUIIUE XUMUYECKHUE
cBoiicTBa (peakius noauMepusamun). [lonydeHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB MU OCOOCHHOCTH CTPOEHUS, TOMOJOTMYECKUU psAld. ALETUIEH —
NPOCTEHIINI TpeACTaBUTENIb AJIKHHOB: COCTaB, CTPOCHHE, (PUIMYECKHE U XUMHYECKHE
CBOICTBa (peakuuu THAPUPOBAHMS, TaIOT€HUPOBAHUS, THApPATALIMM, TOPEHUS), MOIYyYeHUE U
pUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (puznueckue W XUMUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAaHUSL M HUTPOBAHUs), TMOJyUYeHHE W TpPUMEHEHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u Xxumuieckue ceoUcmaa (peakyuu 2ai02eHUpo8arus U HUMpo8anus), noiyyeHue u
npumenenue. TOKCHUYHOCTh apeHOB. ['eHeTMdeckass CBA3b MEKIY YIJIEBOAOPOIAMHU,
NPUHAJICKAIIUMHU K Pa3JIMYHBIM KJaccaMm.

[IpupoaHbie UCTOYHUKH YTIeBOAOPOAOB. [IpupoaHbIil ra3 v momyTHbIE HE(QTSHbBIE Ta3bl.
Hedbts u e€ mnpoucxoxaenue. CrocoObl mnepepabOTku HePTH: TEeperoHka, KpeKHHT
(TepMUYECKHIA, KATATUTUYECKUI), upou3. [IpoaykTsl nepepaboTku HEPTH, UX IPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yTroib U NPOAYKTHI €ro nepepadboTKy.

DKCIEpUMEHTAJIbHBIE METObl M3YUEHHUS BEIIECTB M UX MPEBPALICHUI: 03HAKOMJICHHUE C
oOpasliamMu TuIacTMacc, KayuyykoB U pe3uHsbl, koyekuuu «Hedte» u «Yronb», MoaenupoBaHue
MOJIEKYJl YTJIEBOJAOPOJOB U TaJOre€HONPOU3BOJIHBIX, IMPOBEACHUE MNPAKTUYECKOW PpPabOTHI:
MOJIyYEHHUE ATUJICHA U U3YYEHHE €T0 CBOWCTB.

Pacuérurnle 3amaun.

Beluncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakmuu (Macchl, o0béMa, KOJIMYECTBA
HCXOJIHOTO BEIEeCTBa WJIM NPOJYKTa PEAKIMHU IO HM3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO U3 MCXOJHBIX BEIIECTB UIIU MPOJYKTOB PEAKIIUHN).

Kucsopoaconep:kamue opraHnyecKkue coeIMHEeHUs

[IpenenbHbIE OMHOATOMHBIC CIHUPTHL. METaHOI W AITAHON: CTPOEHUE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMH METAJJIAMH, TaJOr€HOBOJAOPOAAMHU, TOPEHUE),
MpUMEHEHHE. BonopoaHble CBA3M MEXAY MOJIEKyJaMH CHOUPTOB. /[lelicTBHEe MeTaHoja U
ATaHOJIa HA OPraHU3M YEeJIOBEKA.

MHOTOATOMHBIE CIUPTHL. OTWICHTJIMKONIb W TIUIEPHH: CTpOeHue, (HU3MYEeCKue u
XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEJIOYHBIMU METAJJIAMH, KaueCTBEHHAs PEaKIIMs
Ha MHOTOAaTOMHbIE CHUPTHI). JleiicTBUe Ha opraHu3M uyesnoBeka. [IpuMeHeHHe riauiepuHa U
ATUJICHTJIUKOJIS.

@DeHOoJI: CTPOCHUE MOJICKYJbI, (PU3MYECKHME W XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
dhenomna. [Ipumenenue ¢geHoma.

Anpnerunpl U kemowusl. DopMmanbiaeruj, aueTadbleruja: CTpPOCHHUE, (PU3NUECKUE U
XUMUYECKHE CBOMCTBa (pEakUUU OKUCICHUS M BOCCTAHOBJICHUS, Kau€CTBEHHBIE pEaKIuu),
MOJy4YE€HUE U IPUMEHEHUE.



OaHOOCHOBHBIE TpE/IEIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHASI U YKCYCHAsl KUCJIOTHI:
CTpoeHue, (U3MYECKUE U XUMHUYECKHME CBOMCTBa (CBOMCTBa, OOIIME MJis Kilacca KHUCIOT,
peakuus dTepudukanum), norydeHue u npuMenenne. CreapuHoBasi U OJIEMHOBAsI KUCIOThI KaK
MPEAICTaBUTENN BBICIIMX KAPOOHOBBIX KUCIOT. Mblila KaK COJIM BBICHIUX KapOOHOBBIX KUCIOT,
UX MOIOLIEEe EUCTBHUE.

CrnosxxHble 3(pUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX 3(UPOB.
Kupsl. I'ngponns xupos. [Ipumenenne xxupoB. buosorndeckas poib :KUpPOB.

VYrneBosl: cocTaB, Kiaccudukanus yrieBoaoB (MOHO-, TU- U mojucaxapuisl). ['moko3a
— IPOCTEHIINIT MOHOCaXapuJ: OCOOEHHOCTH CTPOCHUSI MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKUE
cBoicTBa (B3auMmojeincTBue ¢ rugapokcuaom wmeau(ll), oxucimeHne amMmMuadyHBIM PacTBOPOM
okcuga cepebpa(l), BoccTaHOBIEHHME, OpOXEHUE TIIOKO3bl), HAXOXKJICHHUE B TMPHUPOJE,
npuMeHeHue, orosaoruyeckas poib. @orocunTe3. OpyKTO3a KaKk U30MEp TIIHOKO3bI.

Kpaxman u nenmono3a Kak nNpupojHbie nmoaumepbl. CTpoeHre Kpaxmania U LeJTI0I03bI.
duznyeckre U XMMUYECKHE CBOMCTBA Kpaxmaia (TUAPOJIN3, KAYECTBEHHAs! Peaklus ¢ HOJ0M).

OKCHepUMEHTAJIbHBIE METOJIbl M3YYE€HHMS BEIIEeCTB M HX IMpEeBpallleHUi: MpOBeJEHUE,
HAOJIIOICHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KaYECTBEHHBIC
peaklud OJHOATOMHBIX CHHUPTOB (OKUcieHUEe dTaHosia okcupom Mmenu(ll)), MHOroatoMHbIX
cnupToB (B3auMojeiicTBue ruiepuna c ruapokcugom Mmenu(ll)), ampaerunoB (oxucieHue
aMMHa4HBIM pacTBOopoM okcuaa cepeopa(l) u ruapoxkcumaom wmenu(ll), B3aumoneicTBue
Kpaxmajla C HOJIOM), NpPOBEJIEHUE TNPAKTHUECKOW pPabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3anaun.

Borunciienuss 1mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBA WJIM TMPOAYKTa pPEAKIMH MO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB WIH MPOJYKTOB PEAKIUN).

A3oTcoaepxKanmue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTIOTBI Kak aM(pOTepHble OpTraHuYecKue coenuHeHus. Dusznyeckue U
XUMUYECKHE CBOWCTBA AMHMHOKHUCIOT (Ha IpuUMepe IUIHIMHA). buonorudeckoe 3HauYeHUE
aMUHOKHCIOT. [lenTuabl.

benku kak mpupogHbIE BBICOKOMOJIEKYIISIpDHBbIE coequHeHus. [lepBuduHasi, BTOpUYHas U
TPeTHYHAs CTPYKTypa OenKkoB. XUMHYECKHE CBONCTBAa OCJKOB: TUIPOIU3, JEHATypallus,
KaueCTBEHHbIE PEAKIINU Ha OCJIKU.

OKCTHepUMEHTAIbHBIE METOAbl M3YyUYEHHs BEUIECTB M WX NPEBpAIlCHUN: HAOIIOJEHUE U
OMHUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypauus OEJIKOB MpU HArpeBaHUU, LIBETHHIE
peaKiu OENKOB.

BricokomoJieKkyJIsIpHbIE COeIMHEHUS

OCHOBHbBIE TIOHSITUS XMMHUHU BBICOKOMOJICKYJISIDHBIX COCAMHEHUN: MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPHU3ALMH, CPEAHss MOJEeKyJsipHas Macca. OCHOBHBIE
METO/bl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAMHEHUN — MOTUMEPHU3AIIUS U MTOJTUKOHICHCALIUS.

DKCNEepUMEHTAJIbHBIE METOJbl M3YUYEHHUsI BEUIECTB M HUX MPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3iaMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexnpenMeTHbIX CBA3€U IPU U3YUYEHUM OpraHudeckor xumuu B 10 kmacce
OCYIIECTBIISIETCSI Y€PE3 HCIIOJIb30BAaHUE KAK OOUIMX €CTECTBEHHO-HAaYYHBIX MOHATUM, TaK U



MOHATUHN, SBISIIOIIUXCS CHCTEMHBIMH JUISI OTAETBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1mMe ecTecCTBEHHO-HAayYHbIE MOHSATHUSA: SIBICHHE, HAay4dHbId (DaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHaldu3, CHUHTE3, KJIacCU(pUKaLMs, MEePUOJUYHOCTb, HAONIIOJECHHE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJIETMPOBAHUE.

®dusznka: MaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHbD,
BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUYECKUE BETUYMHBI U €TUHULIBI
WX U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BelIecTB B OpraHuszme, (OTOCHUHTE3,
OMOJIOTMYECKU aKTUBHBIE BelllecTBa (OE€NKH, YTI€BOIbI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHepalibl, TOpHbIE TOPOBI, OJIE3HBIE NCKOIIAEMBbIE, TOILJIUBO, PECYPCHI.

TexHonorus: nuieBble NPOAYKThI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOLIUE CPE/ICTBA,
JCKapCTBEHHbIE M KOCMETHYECKHWE TpemapaThl, MaTepuaibl H3 HCKYCCTBEHHBIX W
CUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHNYECKASA XUMUSA

TeopeTnyeckne OCHOBbI XUMUM

XuMHUYeckuii 3eMeHT. AToM. Sapo aroma, U30TOMBI. DJIEKTPOHHAs 000JOYKa.
DHepreTUYecKre YPOBHH, IMOAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- ameMenThl. OcOOEHHOCTH
pacnpeiesieHus: SJIEKTPOHOB MO OPOUTANIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DeKTpOoHHAsI KOH(PUTYpaIMs aTOMOB.

Ilepuonnueckuit 3axkoH u llepuoamueckas cucrema xumuuyeckux snemeHtoB J[. W.
MenpneneeBa. CBsA3b NepHOAUYECKOr0 3akoHa U Ilepuognyeckoil cHUCTEMBbl XHUMHUYECKHUX
aneMmeHToB JI. 1I. MeHeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M 00pa3yeMbIX HMMHU IMPOCTBHIX U CIOXHBIX
BEILIECTB 10 rpynnaM U rnepuoaam. 3HaueHUe MepuoANIECKOrO 3aKOHA B pa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKash CBA3b. BHAbl XMMHUYECKOW CBsI3M (KOBaJECHTHAas
HEMoJIApHAasl W TOJIApHAs, MOHHAs, MeTaJuindeckas). MexaHu3sMbl 00pa3oBaHUsl KOBAJICHTHOMN
XUMHYECKOU CBsi3M (OOMEHHBIM M JTOHOPHO-aKIENTOPHBIN). Bogoponnas cBsizb. BaneHTHOCTS.
DneKTpooTpulaTeNbHOCTh. CTeneHb OKUCIeHUsl. IOHbI: KaTHOHBI U AHUOHBI.

BemecTBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THUIMbl KPUCTAIIIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOMCTBA BEILIECTB OT THUMA
KPHUCTAJUIMYECKOUN PEIIETKH.

[TonaTue o aucnepcHeIX cucteMax. VICTUHHBIE U KOJUIOMHBIE pacTBOPBI. MaccoBas 10
BEILIECTBA B PACTBOPE.

Knaccudpukanusa Heopranuueckux coeauHeHuil. HomeHkiatypa HeOpraHM4eCKHX
BelleCTB. ['eHeTHUeckas CBsI3b HEOPraHWYECKHUX BEIIECTB, NMPUHAIEKAIUX K Pa3IuYHbIM
KJIACCaM.

Xumnueckas peakuus. Kimaccupukanus XMMHYECKHX pEAKIUMA B HEOPraHMYECKOW u
OPraHN4eCKOM XMMHH. 3aKOH COXPAHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHHS
SHEPrUHU NPHU XUMUYECKUX PEAKIUSX.



CKopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3nuyHbIX (pakTopoB. OOpaTUMble pEaKIUH.
Xumuueckoe paBHOBecue. DaKTOpPbI, BIUSIONINE HA COCTOSIHHE XMMHYECKOTO PABHOBECHS.
ITpunnun Jle larense.

Onektpoautnyeckas aucconuanus. CuiabHble W cinalble 37eKTposuThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIIAs, HEUTpAJIbHAS, IIEJIOYHAS.

OKuCIUTENBbHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

DKCNEPUMEHTAIBHBIE METOJbl M3YYEHUS BEUIECTB M WX NPEBPAILCHUN: JIEMOHCTpALMS
tabmun «Ilepuonuueckass cucremMa xumuueckux sjaeMeHtoB [[. M. MenpaeneeBa», u3ydueHue
MoOJIelell KPUCTAUNIMYECKUX PeIIETOK, HAONIOJACHUE U OINUCAHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (pa3ioKeHUE MEPOKCHIa BOJOpPOJa B MPUCYTCTBUU KaTaln3aTopa,
ONpPEAEICHUE CPEAbl PACTBOPOB BEMIECTB C MOMOIIBK YHUBEPCATBHOIO MHAMKATOPA, PEAKIIMU
MOHHOTO OOMEHa), MPOBEJACHUE MPAKTUYECKOU paboThl «BinusHue pa3audHbiX (PaKTOpOB Ha
CKOpPOCTh XUMHUYECKOH PEaKIUn».

PacuétHnle 3agaun.

Pacu€Thl 1Mo ypaBHEHUSIM XHWMHWYECKUX pEaKIMi, B TOM 4YHCIE€ TEPMOXHUMHUYECKHUE
pacuéThl, pacu€Thl C UCTIOJIL30BAHUEM TTOHATHUSL «MACCOBasi JOJISI BEILIECTBAY.

Heopranuueckast xumMust

Hemerannel. Ilomoxenue HemetauioB B Ilepuoanyeckoi cUCTEME XUMHUUYECKHUX
anementoB JI. M. MeHneneeBa U OCOOCHHOCTH CTpOEHUSI aToMOB. DU3MYECKHE CBOWMCTBA
HEMETAJIJIOB. AJUIOTPONHS HEMETAIIOB (Ha MpUMepe KUcIopoaa, cepsl, hochopa u yrieponaa).

XUMHUYECKHE CBOWCTBA Ba)XKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cepbl, a30Ta, (ocdopa,
yriaepoja W KPEeMHHUSI) U WX COCAMHEHUH (OKCHIOB, KHUCJIOPOACOAEPIKANIUX KHUCIOT,
BOJIOPOJIHBIX COCIMHEHUN ).

[IprMeHeHre BaXXKHENHIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Mertanmel. [lonoxenune MetamioB B [lepuoanyeckon cucteMe XMMHYECKUX JIEMEHTOB /.
N. Menpaeneea. OcOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmiue
¢busndeckne cBorictBa MeTaioB. CrutaBbl METAUIOB. DIEKTPOXUMUYECKUAN PsIi HANIPSHKCHHIMA
METAJLJIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HAaTpuil, Kajaui, KajdbLMi, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUMH.

O6mue crocoOwl monyyeHus MeTauioB. [I[puMeHeHrEe MeTaIOB B OBITY M TEXHHKE.

OKCIepUMEHTAIbHBIE METOAbl H3Yy4YEHUS BEIIECTB W MX IMPEBpAIlCHUN: HU3y4YECHHUE
KOJUICKIIMM «MeTayuibl U CIUIaBBl», O0pa3lloB HEMETAIJIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3a71a4, HAOMIOJEHWE W ONHCAaHWE JICMOHCTPAIIMOHHBIX M  JIAOOPATOPHBIX  OIBITOB
(B3auMOJICCTBHE THIAPOKCHIA ATIOMHUHHS C PAacTBOPaAaMM KHCJIOT M IIEJI0Yei, KauyeCTBEHHBIE
peaKiui Ha KaTHOHBI METAJLJIOB).

Pacuértnrlie 3amaun.

Pacuérel mMaccel BemecTBa WM 00BEMA Ta30B IO H3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00bEMY OJTHOTO U3 YyYaCTBYIOIIMX B PEAKI[MU BEHIECTB, pacu€Thl Macchl (00BEMA,
KOJINYECTBA BEIECTBA) MMPOAYKTOB PEAKIIMHU, €CJIM OJTHO U3 BEIIECCTB MMEET MPUMECH.

XHUMHA ¥ )KU3Hb

Ponb xumuu B o0ecrieueHUH SKOJIOTHYECKOM, SHEPTEeTHYECKON 1 MUIIEBOM O€30MacHOCTH,
pa3BUTUM MeIUIMHBL. [IOHSTHE O Hay4yHBIX METOJaxX II03HAHUSA BEHIECTB U XHUMHYECKHX
pEaKkuuim.



[IpencraBinenuss 00 OOIMX HAYYHBIX NOPHUHIMIAX HTPOMBIIUIEHHOTO MOJY4YEHHS
BAKHEHILNUX BELIECTB.

YenoBek B MHpE BEIIECTB M MaTEPHATOB: BAXKHEWIIHME CTPOUTEIBHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepHuajbl, KPAacKH, CTEKJIO, KEpaMuKa, MaTepuajbl sl JIEKTPOHUKH,
HaHOMAaTepUasbl, OPraHNYECKUE U MUHEPAJIbHbIE YI00PEHHUS.

XuMHUs U 310pOBbE 4YEJIOBEKa: IIpaBUia KCIOJIB30BaHUs JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 0€30MaCHOI0 UCIIOJIb30BAHUS MIPENapaToB ObITOBOI XUMHUH B OBCEIHEBHOW JKU3HH.

MexnupeaMeTHbIE CBA3U.

Peanuzanust MeXIpeAMETHBIX CBSI3€M MPU U3YYEHUH OOILEH U HEOPTaHMYECKOW XUMUU B
11 xnacce ocymiecTBIsETCS Yepe3 UCMOIb30BaHNEe KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MTOHSATUMH,
TaK Y MOHATHUH, SABISIIOLIUXCSA CUCTEMHBIMU JJISI OTAEJIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO
LAKJIA.

OO0muMe ecTecTBEHHO-HAyYHbIE MOHSTHS: HAy4dHbIM (akT, TUNoTe3a, 3aKOH, Teopus,
aHanu3, CHUHTE3,  Kilaccupukauus, NEPUOJUYHOCTb,  HAOJIOJIEHUE,  IKCIEPUMEHT,
MO/JIEJINPOBAHUE, U3MEPEHUE, SBIICHUE.

®uznka: MaTtepus, HEPrUs, mMacca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
PaAOaKTUBHOCTh, MOJIEKYJIa, YHEPreTUYECKUI YPOBEHB, BEIIECTBO, TEIO, 00BbEM, arperaTHoe
COCTOSIHME BEIECTBA, (PU3NUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHusM, 3KocucTeMma, Ouochepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

I'eorpa¢usi: MuHEpasbl, TOPHBIE TIOPO/IbL, ITOJIE3HBIE UCKOIIAEMBbIE, TOTIJIMBO, PECYPCHI.

TexHomorus: XUMHUYECKass  IPOMBILIJIEHHOCTb, MeETaJULyprus, IIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepuaos, CEIbCKOXO03MCTBEHHOE IIPOU3BOJICTBO, IUIIEBast
IPOMBILIUIEHHOCTh, (papMalleBTUYECKasi IPOMBIIIJIEHHOCTh, IPOU3BOJACTBO KOCMETHYECKHUX
[IpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaT€pUAJIOB, dJIEKTPOHHAs IIPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.

INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA IIPOTPAMMBI 110 XMMHWNU HA
HBA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K peE3ylbTaTaM OCBOCHUS OOYyYaIOIIUMHUCS
MPOrpaMM CpeIHEro o0Iero o0pa3oBaHus (JTMYHOCTHBIM, METAMPEIMETHBIM U TIPEIMETHBIM).
Hay4Ho-meTonuueckoir OCHOBOM [JIsi pa3paOOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
MIPOTPaMM CPETHEr0 00IIero 00pa30BaHUSs SBISETCS CUCTEMHO-ACSITEIIBHOCTHBIN TOIXO/I.

B coorBercTBHM C CUCTEMHO-AEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JWYHOCTHBIX
pPE3yNIbTATOB OCBOCHUSI TpeaAMeTa «XUMHS» Ha YPOBHE CpEIHEro o0mero oOpa3oBaHUs
BBIJICJICHBI CIIEAYIOLIME COCTABIISIOLINE:

OCO3HaHUE OOYYAIOIIMMHCS POCCHUUCKON TPakKJAaHCKOM MIACHTUYHOCTH — TOTOBHOCTH K
CaMOpAa3BUTHUIO, CAMOCTOATEIILHOCTH U CAMOOIIPEAECITICHHUIO;

HaJM4Yue MOTUBAIIMHU K 00YUEHHUIO;

L[€JICHANPABICHHOE Pa3BUTHUE BHYTPEHHUX YOEXKJICHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEW U UCTOPUYECKUX TPAIULIUA 0a30BOI HAYKU XUMUH;



TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTU
[IEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMH IEJIOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3oBaHusi;

HaJu4Yue MPaBOCO3HAHUS HSKOJOTHMUYECKON KYJIbTYpbl M CIIOCOOHOCTH CTAaBUTh IEIU H
CTPOUTH KU3HECHHbIC JIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS TMpeaMeTa «XHUMHs» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCIUTATEIBHOU JEATEIbHOCTU B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMU, JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMH U HJACAJIaAMU POCCUUCKOTO
IPAXKIAHCKOTO OOIIeCTBa, MPUHSATHIMU B OOIIECTBE HOPMaMM M TIpaBUJIaMU TOBEJCHUS,
CIOCOOCTBYIONTMMHU TMPOIIECCaM CaMOIIO3HAHUS, CAaMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YYarOIUXCHI.

JIM4HOCTHBIC PE3yNIbTAThl OCBOCHUS MpeaMeTa «XHUMUsS» OTpakaroT chOPMUPOBAHHOCTH
OMbITa TO3HABATEJILHOW M MPAKTUYECKOW [EATeNIbHOCTH OOYydYalIIMXCs MO pealu3aluu
MIPUHSATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCJIE B YACTHU:

1) rpa:xaaHCKOTO BOCIIMTAHUS .

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00513aHHOCTEH, yBaXKEHUS K
3aKOHY ¥ TIPABOMOPSJIKY;

NPEACTaBICHUS O COIMAJIBHBIX HOPMax M TMpaBUIaX MEXKJIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JESITEILHOCTH MPHU CO3/IaHUU YYEOHBIX MMPOEKTOB,
pElIeHNH YYeOHBIX U MO3HABATENIbHBIX 3aa4, BHIITOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, TIOTUKY U apTyMEHTHI Jp yTUX
IIPU aHAJTM3€ PA3IIMYHBIX BUJOB YUCOHOU NEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS .

LHEHHOCTHOTO OTHOUIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIHI0 OTEYECTBEHHOM
XUMUU;

YBOXEHHUSI K TIPOIECCY TBOPYECTBA B O0JACTH TEOPUM W MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHUSI TOTO, YTO JOCTIXKEHMSI HAYKH €CTh PE3yJIbTaT JJIUTEIbHBIX HaOII0JECHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TIOMCKOB, IOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTEpeCca U TO3HABATEIbHBIX MOTHUBOB B IMIOJYYEHHMH W TOCJIEAYIOINIEM aHalIu3e
uHGOPMAITH O TIEPEAOBBIX TOCTIHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYyallud, CBSI3aHHbIE C XWMUYECKUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTHPYSACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH,;

FOTOBHOCTH OLIEHMBATh CBOE IMOBEJICHHE M TOCTYNKM CBOMX TOBAapHILEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUI 3THX MOCTYIKOB;

4) popMupoBaHuUs KYJbTYPHI 310POBbS:

MOHMMAHMS UEHHOCTEW 3J0pOBOro M 0Oe30macHoro oobpasa >KHU3HU, HEOOXOIUMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 3/10POBBIO;

COOMIO/ICHUsT TIpaBWJI 0€30IMacHOTO OOpaIleHHus] C BEIIeCTBAMH B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOM JIEATEIILHOCTH;



MOHUMAHMS IIEHHOCTU TPaBWI HWHIUBUIYAIbHOTO M KOJUIEKTUBHOTO ©O€30MacHOI0
MOBEJICHUA B CUTYaILUSAX, YTPOKAOIIUX 3J0POBBIO U )KU3HU JTIOJICH;

OCO3HAHUS TOCHEICTBUI M HENPUSATUS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS alKOTOJIS,
HAapKOTHKOB, KYpEeHHUS1);

5) Tpy10BOr0 BOCIMTAHMS

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4eOHO-UCCJIEAOBATEILCKOU JIESITEIHHOCTH,
0O0I11IeCTBEHHO TOJIE3HOM, TBOPUECKON U APYTUX BUIAX JCATEILHOCTH;

YCTAaHOBKM HAa aKTMBHOE€ YYacTHE€ B PEIICHUU NPAKTHUYECKUX 3a7ad COLMAIbHOU
HaIPaBJICHHOCTH (B paMKaX CBOETr0 Kjlacca, IIKOJIbI);

HWHTEpeca K MPaKTUUYECKOMY H3YYEHHUIO TpodeccHuil pa3iudHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM M0 XUMUU;

YBAKEHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY WHAMBUIYAIbHOM TpaeKkTopuu oOpa3oBaHuUs,
Oynymieit npodeccuu U peanusaiui COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U OTPEOHOCTEN 00111eCTRA;

6) 3K0JI0TNY€eCKOTr0 BOCIIUTAHMS:

AKOJIOTUYECKH IIeJIECO00PA3HOT0 OTHOIICHUS K MPHUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
»KM3HH Ha 3eMIIe;

MOHUMAaHHUSI TJI00ABHOTO XapaKTepa dKOJOTUUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
IPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIbHON CPELIBI;

OCO3HAHMS HEOOXOJAMMOCTH UCIIOJb30BAHUS JOCTUKEHUN XUMUU JIJISl pELICHUSI BOIIPOCOB
pPalMOHAIBLHOTO PUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS IEHUCTBHI, MPUHOCAIIUX BpPE OKpYKArOLIEH NPHUPOJHON cpene,
YMEHHs TIPOTHO3UPOBATH HEOIATONPUSTHBIE IKOJIOTHUECKHE MOCIEACTBUS MPEANPUHUMAEMBIX
JNEVCTBUM U IPEIOTBPALLIATH UX;

HaJU4Msl PA3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHUSA, SKOJOTHMYECKON KYJIbTYphI, OIbITa
NEATEIbHOCTH  DKOJOTMYECKOW HANpaBIE€HHOCTH, YMEHHS pPYKOBOJICTBOBaTbCS HMH B
MMO3HABATEIbHONH, KOMMYHUKATHBHOW M COIIMAJBLHON TPAKTUKE, CIIOCOOHOCTH W YMCHHS
AKTHUBHO TIPOTUBOCTOSTH UACOJIOTUU XeMO(hOOHuH;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHsI HAYKH U OOIIECTBEHHOU MPAKTHUKY;

MOHUMAaHUS CHeNU(PUKA XUMHH KaKk HAyKH, OCO3HaHUs e poiu B (POPMUPOBAHHH
pPaIMOHAILHOTO ~ HAYYHOTO  MBIIUICHUS, CO3JaHUM  IEJIOCTHOTO  MPEACTABICHHS 00
OKPYXKAaWIIEM MHpPE KakK O €IUHCTBE MPHUPOJABI M 4YEJIOBEKa, B IIO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH M perIeHUH Mpo0JIeM COXPaHECHHS TIPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHU JIJII COBPEMEHHOW IMBUJIM3AINU: B €€
F'YMaHUCTUYECKOM HAMPaBICHHOCTH U BAXKHOW POJIM B CO3/IaHMHM HOBOW 0a3bl MaTepuaibHOM
KyJbTYpPbl, PEIICHUH TJI00ATbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YETOBEYECTBA — CHIPHEBOM,
DHEPreTUYECKOM, TMHUIIEBOM M OKOJOTHYECKOW Oe30MacHOCTH, B PA3BUTHH MEIUIIMHBI,
o0ecrie4eHNH yCIOBUI YCIEIIHOTO TPY/Ia U SKOJOTHUECKH KOM(POPTHOM KU3HU KaXA0T0 YIeHa
o0I11ecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHHMMAaHUA CYIIHOCTH METOJOB IO3HAHUSA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH MCIOJIb30BaTh MOJIy4YaeMble 3HAHUS IS



aHanu3a U OOBACHEHMS SIBJICHUI OKpPYXAlOUIEro MHUpa U MPOUCXOIALIUMX B HEM H3MEHEHMI,
YMEHHUS JellaTb OOOCHOBAHHBIE 3aKIIOYEHUSI HAa OCHOBE HAy4yHBIX (DaKTOB U HMEIOLIUXCS
JAQHHBIX C LIEJIBIO IMOJYYEHHUS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO UCIIOIb30BAaTh XMMUYECKUE 3HAHUS JIs PELICHUs po0iieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaALUAX;

MHTEpeca K IO3HAHUIO U UCCIIEI0BATEIBCKON AEATEIIbHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIYYEHMIO HOBBIX 3HAHUM 110 XMMHUU B COOTBETCTBUM C JKU3HEHHBIMU
MOTPeOHOCTAMU;

UHTEpECAa K OCOOEHHOCTAM Tpyda B pa3iauuHbiX cdepax npodeccuoHaIbHOU
NEATENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHHS Yy4uyeOHOTO mpeameTa «XUMHUS» Ha YpOBHE
CpeaHero oo01Iero 06pa3oBaHus BKIIOYAOT:

3HaYMMBbIC IS (DOPMHUPOBAHHUS MHUPOBO33PCHHS OOYUYAIOIMIMXCS MEXIUCIUILIMHAPHBIC
(MexXTpeIMETHBIC) OOIICHAYYHbIC TOHSATUS, OTpaKarollue IEJOCTHOCTh HAYYHOU KapTHUHBI
MUpa U cnenu(uKy METOJ0B MO3HAHUSI, MCIOJIh3YEeMbIX B €CTECTBEHHBIX Haykax (Marepus,
BEII[ECTBO, DHEPrus, SBJICHHE, MPOIECC, CHCTEMa, HAY4YHBIM (akT, NPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHWE, HAOJIOJICHHE, U3MEpPEHHE, DKCIEPUMEHT U
Jpyrue);

YHUBEpPCaIbHbIC y4eOHbIe JeNCTBUS (mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHbIE), obecneunBaromue GopMupoBaHue (QyHKIIMOHAIBHOW TI'pPaMOTHOCTH U
COITMATbHOM KOMITETCHITUN 00YyYaroImMnXCs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS  MCIOJIb30BaTh  OCBOCHHBIC  MEXIUCIUILIMHAPHBIC,
MHPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAJIbHBIC YueOHbIE JEUCTBUS B II03HABATCIIBHOW M
COLMAIIbHOM MTPAKTHKE.

MeranpeaMeTHbIe pPe3yJIbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU yUCOHBIMH
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU ICHCTBUSMM.

OBJaieHMe YHHBEPCAJbHBIMHU Y4€OHBIMU MO3HABATEJIbHBIMH JI€HCTBUSIMHU:

1) 6a30Bble JJOrHYecKHe AeidCTBHS:

CaMOCTOSITEILHO (OPMYIMPOBATh M aKTyallM3UPOBATh IMPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENENIATh UENU ACATEIbHOCTH, 3aJaBas INapamMeTpbl U KPUTEPUU HX JOCTHXKCHUSA,
COOTHOCHUTb PE3YJbTAThI JCSITEIbHOCTH C IMTOCTABICHHBIMU LIEJISIMU;

WCTOJIb30BAaTh MPHU OCBOCHUU 3HAHWUW MPUEMBI JIOTHYECKOTO MBIILICHUS — BBIACTATH
XapakTepHblE TMPU3HAKA TIOHATUM W YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIIHUE MOHIATHS JUIsl OOBSICHEHUS OTIASIbHBIX (PAKTOB M SIBJICHUI;

BBIOMpATh OCHOBAHUS Ml KPUTEPHUH TSI KIACCU(PUKAIIMKM BEMIECTB M XUMHUYCCKUX PEAKIIHI;

YCTaHABJIMBATh NPUUYNHHO-CJICACTBEHHBIE CBSI3U MEXY U3YYa€MbIMHU SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE PpACCYXXKICHUS (MHAYKTUBHBIC, JCIYKTUBHBIC, II0 aAHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B paCCMAaTPUBAEMBIX SIBICHHUAX, (DOPMYJIUPOBATH
BBIBO/IbI M 3aKJIFOUCHUS;



MPUMEHSTh B TIPOIECCE MMO3HAHMS, UCIIOJIb3YEMbIE B XUMHUHA CUMBOJINYECKHE (3HAKOBHIC)
MOJIENIA, TpPeoOpa30BhIBATh MOJCIBHBIC TIPEACTABICHUS — XWMHYECKHH 3HAK (CHMBOI)
AJIIEMEHTa, XUMHUYecKast (opMya, YypaBHEHUE XUMUUYECKON PEaKIIUU — MPHU PEIIeHUN yIeOHBIX
MO3HABATEIBHBIX M MPAKTUUYECKUX 3a7ad, MPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC TPEICTABICHUS
JUTSI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEIIECTB U XUMUYCCKUX PEAKITHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJICTh OCHOBAMH METOJI0B HAYYHOTO ITO3HAHUS BEMICCTB M XUMHUYECKUX PEAKIINL;

dopMynHpoBaTh IENM W 3aJa4d  HWCCIEAOBAHUS, HCIOJIb30BaTh IIOCTABJICHHBIC W
CaMOCTOSATEIBLHO C(hOPMYIIMPOBAHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI
U1t POPMUPOBAHUS THITOTE3HI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHHUI;

BJIQJICTh HaBBIKAMU CaMOCTOSITCIIBHOIO TUTAHHPOBAHUS W TPOBEJACHUS YYCHHYCCKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIOIaTh 33 XOJIOM TIPOIECCa, CAMOCTOSATEIBLHO
MPOTHO3UPOBATh €r0 pe3yybTar, (GopMyIupoBaTh OOOOIICHHWS W BHIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUSI, COCTABIISATh OOOCHOBAHHBIN OTYET O MPOJICITaHHOM
pabore;

NpHOOPETAaTh OIBIT YYCHHUYCCKOW MCCIICIOBATEIbCKON W TMPOCKTHOH JEATEIbHOCTH,
NPOSIBIIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY ITIOMCKY METOJOB PEIICHHS
NPAKTHYCCKUX 3aa4, IPUMEHEHHUIO Pa3IUIHBIX METOJIOB MTO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HHPopManuu (Hay4yHO-TIOMYJIsIpHAs
JUTepaTypa XUMHYECKOTO COJEp)KaHMs, CIIpaBOYHbIE Mocobus, pecypchl HHTepHeTa),
aHANIM3UPOBATh HH(OpPMAIMIO PA3IUYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUUYECKH
OLICHMBATh €€ IOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD;

dbopMynHpoBaTh 3aMpoChl U TMPUMEHATHh PA3JIMYHBIE METOIbl IMPU TOHCKE U OTOOpe
uHdopMaIi, HeOOXOAMMOM JIJIsl BHIIOJHEHUS YU€OHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

pPUOOPETATh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHA U
Pa3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSATEIILHO BBIOMPATH ONTUMANIBHYIO (POpMY MpecTaBieHUsT HHOOPMAIUU (CXEMBI,
rpaduKu, THarpaMMbl, TaOJIUIIbI, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCTBE CpEJACTBA NpU paboTe € XUMHUYECKOU
uHdopMaImeil: TPUMEHSITh MEXIpeaMeTHble ((U3uuecKkue W MaTeMaTHYeCKHEe) 3HaKUu U
CUMBOJIBI, (hOPMYITBI, 200pEBHATYPBI, HOMEHKIIATYPY;

MCITIOJIb30BaTh M MPEe0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIISTHOCTH.

OBiajgeHue yHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOM TeMbl B XOJI€ JHAIIOTa W/HWIN JUCKYCCHUH,
BBICKa3bIBaTh HWJIEH, (POPMYIHPOBATH CBOHW MPEAJIOKCHUS OTHOCHTEIBHO BBIOJTHEHUS
MPEIOKECHHOW 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIIMEH PE3yJbTaTOB TO3HABATEIILHOW JESITEIBHOCTH, TOJTYYCHHBIX
CaMOCTOSITEThHO WJM COBMECTHO CO CBEPCTHHKAMHU TPU BBIMIOJHEHUW XHUMHUYECKOTO
DKCIIEPUMEHTA, TMPAKTHUYECKOW pPAaOOTHI MO HWCCICAOBAHWIO CBOWCTB H3y4aeMBIX BEIIECTB,
peanm3anuu ydeOHOTO MPOEKTa M (POPMYIHPOBATH BBIBOJABI 1O PE3YNIbTaTaM MPOBEAEHHBIX
MCCJICIOBAHMN ITyTEM COTIIACOBAHUS TIO3UIIUIN B X0/1¢ 00CYKICHHSI 1 OOMEHA MHEHHUSIMH.

OBiajileHNe YHUBEPCATbHBIMHU PEryJISTUBHBIMHU AeHCTBUSIMU:



CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYILECTBIATh CBOIO ITO3HABATENBbHYIO NEATEIBHOCTD,
onpezenss €€ UeNu U 3aJa4d, KOHTPOJIUPOBATH U MO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH
IpeajaraeMplii aIrOPUTM JEHCTBUI MPHU BHINOJHEHUH YYEOHBIX M MCCIIEIOBATEIbCKHUX 3a]1ay,
BbIOMpaTh Hanbosee 3pPEeKTUBHBINA CIOCO0 UX PEIICHHS C YUYETOM MOJYyYE€HHSI HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILECTBJISATh CaMOKOHTPOJIb CBOEM JEATENIBHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATHI
10 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHUS Kypca « OpraHuueckasi XuMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM O XUMHUYECKOH COCTaBJISIONICH €CTECTBEHHO-
HAy4YHOM KapTUHBl MHpPA, POJU XUMUM B TO3HAHUU SIBIICHUM TPHUPOJLI, B (HOPMUPOBAHUU
MBIIIUICHUST U KYJBTYPBl JIMYHOCTU, €€ (PYHKIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOIUMOW st
pelieHns TPAKTUUECKUX 3ajlad M IKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO M IPUPOIHOM Cpelie;

BJIAJICHUE CHCTEMOM XMMHUYECKMX 3HaHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATUS (XMMHYECKHUM DJIEMEHT, aToM, OJJICKTpOHHass o000JioYyka aToma, MOJIEKya,
BaJICHTHOCTh,  JJICKTPOOTPHUIIATEIILHOCTh, XUMHUUYECKass CBfA3b, CTPYKTypHas Qopmyna
(pa3BépHyTass M COKpall€HHas), MOJIb, MOJSpHas Macca, MOJSIPHBIA OOBEM, YIIIEpPOHBIM
CKeneT, (PyHKIHMOHaJIbHAs TpyMmna, paiauKkaji, HW30MEpHus, H30MEpPHI, TOMOJOTHYECKHHN psij,
TOMOJIOTH, YTJIEBOJIOPOJIbI, KUCIOPOA MU a30TCOAEpKAIIUE COCIUHEHHUS, MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3BE€HO, BEICOKOMOJIEKYJISIPHBIE COSTUHEHNS); TEOPUU U 3aKOHBI (TEOpPHUSI CTPOCHHUS
oprannueckux BemectB A. M. bByrinepoBa, 3aKoH COXpaHEHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUM SA3bIK XMUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS, JIEkKALIUE B
OCHOBE TMOHMMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUU, (PAKTOIOTHUYECKHE
CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJYYEHHH U OE30MaCHOM HCMOJIb30BAHUM BAKHEUIIUX
OpraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JACSATEIHHOCTH YEIIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIC MPU3HAKH MOHSTUN, YCTAaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS IPU ONUCAHUMN COCTaBa, CTPOCHUS
Y MPEBPAIIECHUN OPTaHUYECKUX COCTMHCHU;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIIONB30BATh XUMUYECKYIO CHMBOJIMKY JJII COCTABJICHUS
MOJICKYJISIPDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEéHHON) (opMynT oOpraHUYeCKUX
BEILIECTB M YPAaBHEHUI XUMHUYECKUX PEaKILHil, H3rOTaBINBATh MOJEIN MOJIEKYJI OPraHMYEeCKUX
BEILIECTB /I WILTIOCTPALIMU UX XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABINBATH MPUHAJJIC)KHOCTh H3YYCHHBIX OPTaHMIECKUX
BEIIECTB TI0 WX COCTABY M CTPOCHHUIO K OMpeNeiIEHHOMY KJacCy/Tpymie COeIuHEHUN
(yrneBoaopoAbl, KHCIOPOJ U  a30TCOJAEpP)KAIIUE COEAUHEHHUS, BBICOKOMOJEKYISPHBIC
COCIMHEHHUA), NlaBaTh MM Ha3BaHWs 1o cuctematumdeckoir Homenknatype (IUPAC), a takxke
MPUBOAUTH TPUBHAIIBHBIE HA3BAHUS OT/ACJIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH,
aleTUJICH, ATWICHIJUKOJb, TIHIEPHUH, (PeHois, (opManbierui, aleTalbIerujl, MypaBbUHas
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEApUHOBAsi KUCJIOTA, III0K03a, QPYyKTO3a,
KpaxMmall, IeJUTI0J103a, TJIUIIIH);



c(hOpMUPOBAHHOCTh YMEHUSI OMNPEICTSATh BUJBI XUMUYECKON CBSI3U B OPraHUYECKUX
COEeIMHEHUX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHHS OPraHHYEeCKUX
BemecTB A. M. BytnepoBa 1t 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHHMsI MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEpU30BaTh COCTaB, CTpOeHUE, GUBUYECKUE U
XUMUYECKUE CBOMCTBA THUIUYHBIX TMPEICTABUTENCH pa3IMYHBIX KJIACCOB OPraHMYECKUX
BEILIECTB (METaH, 3TaH, JITWICH, MPOINWUJICH, aleTwieH, OyraaueH-1,3, meTtwiOyraauen-1,3,
O€H30JI, METaHOJI, ATAaHOJ, STUJIEHIJIMKOJb, INIHLIEPUH, (EHOJ, aueTaiabAerul, MypaBbUHAs U
YKCyCHasi  KUCJOTBI, TJIIOKO3a, Kpaxmall, LEeJUII0JI03a, AaMUHOYKCYCHas  KHCIIOTa),
WUTFOCTPUPOBATh TEHETUYECKYH) CBS3b MEXAY HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIIUN C UCTIOIB30BaHUEM CTPYKTYPHBIX (hopMyit;

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEPHU30BaTh HMCTOYHHUKH YTJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yroiyib), CHOCOOBI MX NEPEPadOTKU U NPAKTUUYECKOE MPUMEHEHHE
MPOYKTOB NIEpepaboTKu;

c(hOpMUPOBAHHOCTh YMEHHH TPOBOJHWTH BBIYUCICHHUS 110 XUMHUYECKUM YpaBHECHHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKIIUU IO WU3BECTHBIM
Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUH BJIQJCTh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOT'O
MO3HAHUS, MCMOJB3YEMbIX B XHMHH TPH H3YyYEHUU BEHIECTB M XUMHUYECKUX SBJICHUM
(HabmroeHue, HW3MEpEeHHe, OSKCIEPUMEHT, MOJIEJIUPOBAHUE), HCIOJIb30BaTh CUCTEMHBIC
XUMHYECKUE 3HAHUA [JI1 TPUHSTHS PEUICHUHW B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh MpPaBUiIa MOJIb30BAHUS XUMHUUYECKOU MOCYA0U U
71a00paTOPHBIM 00OPYI0BAHUEM, a TAK)KE IIpaBUjIa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKILHUSMH T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUU IUTAHHUPOBATH W BBIMOJIHATH XWMHUUYECKHH SKCIEPUMEHT
(peBpareHus: OpraHMYecKX BEIIECTB MPU HArpEeBaHWU, TOJYyUYCHHUE ATHIICHA U U3YYCHHUE €T0
CBOMCTB, KauyeCTBEHHBIC PEAKIMM OPraHWYECKUX BEHIECTB, JCHATypalus OeJIKOB TpHU
HArpeBaHMM, [[BETHHIC PEAKIIUH OCIKOB) B COOTBETCTBHUH C MPABWJIAMH TEXHUKHU 0€30MaCHOCTH
py OOpaIlleHUU ¢ BEIIECTBAMHU U JIAOOPATOPHBIM 000PYAOBaHHEM, MPECTABIATh PE3yIbTaThI
XUMHYECKOTO JKCIEprUMeHTa B (opMe 3alucy ypaBHEHHH COOTBETCTBYIOIIUX PEAKIUN U
(bopMyTHpOBaTh BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AHAJU3UPOBATh XMUMHUYECKYI0 HH(POpPMAIIHIO,
MOJIy4Ya€MYIO U3 Pa3HbIX UCTOYHUKOB (CpecTBa MaccoBoi uHdopmannu, IHTEpHET U Apyrux);

chOpMHPOBAHHOCTh YMEHUW COOIIOJaTh MpaBUjia SKOJOTUYECKH IIEIeCO00pa3HOTO
MOBEJICHUSI B OBITY U TPYJIOBOW AEATEIBHOCTH B LEJISAX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karouien NpupoaHON Cpelibl, 0CO3HABAaTh OMACHOCTh BO3JEHUCTBUSI HA JKUBBIE OPTaHU3MBbI
OMpeNIeIEHHBIX OpPraHWYECKUX BeEIIeCTB, MoHUMas cmbich mnokazatens [IJIK, moscHsTs Ha
npuMepax crnocoObl YMEHbBIICHUSI U PEAOTBPAILCHUS] KX BPEHOTO BO3/ICHCTBUS Ha OpraHU3M
YEJI0BEKa;

U1l O0y4YaromIMXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMH 370POBbsI: YMEHHE MPUMEHSIThH
3HaHUS1 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHMS BEUIECTB U XUMHUYECKUX SIBIICHUN;



IUIA  CIeNbIX M CIA0OBUIAIIUX OOYYalOUUMXCA: YMEHUE HCIOJIb30BaTh pelbe(HO-
TOYEUYHYIO cucteMy obo3HaueHuil JI. bpaiins ayisg 3anucu xumuueckux Gopmyd.

11 KIIACC

[IpeameTHble pe3yabTaThl OCBOEHUS Kypca «OOmas u HeopraHuyeckass XUMUSH
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOM COCTaBIISIONICH €CTEeCTBEHHO-
HAay4YHOM KapTUHBl MHpPA, POJU XUMUHM B TO3HAHUU SIBICHUM TPUPOJbLI, B (HOPMUPOBAHUU
MBIIIUICHUS U KYJBTYPhl JIMYHOCTU, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelieHrs TPAKTUYECKUX 3ajlad M DKOJOTUYECKH OOOCHOBAaHHOTO OTHOUIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOU CPEE;

BJIQJICHUE CHCTEMOW XMMHUYECKHUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATHS (XMMHUYECKHUU 3JICMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIE OpOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJIAPHBIH O0O0BEM, BalEHTHOCTb, JJICKTPOOTPUIATEIBLHOCTh, CTEICHBb
OKHCJICHUS, XUMHUYECKas CBsI3b (KOBaJEHTHAs, HWOHHAs, MeETa/uIMuecKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsT  pEIIETKA, THUIBl XUMHYECKUX PpEaKIMd, pacTBOp, DJIEKTPOIUTHI,
HEBJICKTPOJIUTHI, IJNEKTPOJUTUUECKAS JTUCCOIMALINS, OKUCIUTENb, BOCCTAHOBUTENIh, CKOPOCTh
XUMUYECKOW  peakIMu, XUMHYECKOE pPaBHOBECHE); TEOPUU H  3aKOHBI  (Teopus
BJICKTPOJIMTHYECKOM JHUCcoLManuu, nepuoandeckud 3akoH J[. M. MenneneeBa, 3akoH
COXpPAaHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPALICHUS SHEPTUU MPU XUMUUYECKUX
peakuuax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XMMHUH, MHUPOBO33PEHUYECKHE 3HAHMS,
JeXane B OCHOBE IOHMMaHUs TPUYMHHOCTA W CHCTEMHOCTH XUMHUYECKHX SBJICHUU,
(dakToIoruYecKkrue CBEIACHUS O CBOMCTBAaX, COCTABE, MOJYYEHUH U 0€30MacHOM HCIOJIb30BaAHUH
BaXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON EATETbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUU BBISBIISATh XapaKTepHbIC MTPU3HAKH MOHSTUMN, YCTAaHABIUBATD
UX B3aHMOCB$3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHSA MPU ONUCAHWU HEOPraHUYECKUX
BEIIECTB U UX IIPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIIOIB30BATh XUMUYECKYIO CUMBOJIMKY JJISI COCTaBIICHUS
dbopMyn BEHIECTB W YpaBHEHHN XUMHYECKUX PEaAKIUil, CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) um TpuBHanbHBIC Ha3BaHUS OTJICIBHBIX HEOPraHWYECKHX BEINECTB (yrapHbIA Tas,
VIJIEKUCTBIN ra3, aMMHAK, rameéHas W3BECTb, HETall€Hash W3BECThb, MUTHEBAsi COJA, MUPUT U
apyrue);

chOpMHUPOBAHHOCTh yYMEHHM  OMNpEAENATh BaJEHTHOCTh M CTENEHb OKHCICHHUS
XUMHUYECKHX OJJIEMEHTOB B COEAUHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XUMHYECKOM CBA3U
(xoBaJeHTHAs, MOHHAsA, METAJUIMYECKas, BOAOPOAHAsA) B COCAUHEHUSIX, TUI KPUCTALIMYECKOMN
PEIETKH KOHKPETHOrO BellecTBa (aTOMHas, MOJIEKYJsipHas, HOHHAs, MeTaJUIMYecKasi),
XapakTep Cpeabl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COCIUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTAHABIMBATH MPUHAJJIC)KHOCTh HEOPTAHUIECKUX BEIIECTB
M0 UX COCTaBY K OMpPEAEIEHHOMY KIIACCY/TPYIIe COCMUHEHUN (TIPOCThIC BEIIECTBA — METAJLIIBI
Y HEMETAaJLJIbl, OKCUJIbl, OCHOBAHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCHUIbI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacKpblBaTh CMBbICH mepuoguueckoro 3akona J[. W.
MeHnneneeBa ¢ JIEMOHCTPUPOBATH €ro  CHUCTEMATU3HUPYIOIIYIO, OOBSCHUTEIbHYI0 U
MPOTHOCTUYECKYIO (DYHKIIUY;



c(hOpMUPOBAHHOCTb YMEHUM  XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMeHTOB 1—4 mepuonoB [lepuogudyeckoit cUCTEMbl XUMHUYECKUX 3JIEMEHTOB /l.
W. MenneneeBa, UCIONB3ysS MOHATHSA «S-, P-, 0-3JCKTpOHHBIC OpOUTAIIN», «IHEPTETHUCCKUE
YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH HU3MEHEHHSI CBOMCTB XUMHYECKHX JJIEMEHTOB U HX
COEIMHEHUH T10 IeproJam U rpymnnaM llepuoanyeckor cucTtemMbl XUMUYECKUX dneMeHTOB 1. U.
Menaeneena;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE XUMUUYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PaA3JIMUHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXKAY HEOPraHWYECKHUMHU BEIIECTBAMU C TIOMOIIBI0 YpPaBHEHUI
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIIMU MO Pa3TuYHbIM
npu3HaKaMm (YUCIy U COCTaBy pEarupyrolivux BelIeCTB, TemioBoMy 3hQeKkTy peakiuu,
W3MEHEHUIO CTENIEHEH OKUCIICHUS DJIEMEHTOB, 00PaTUMOCTH PEaKIIUK, YIACTHUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKIMU Pa3IUYHBIX TUIIOB, TTOJIHBIC
U COKpaniéHHbIE YPaBHEHUS PEaKlMil HOHHOTO OOMEHa, YUUTHIBAsl YCIOBUSI, TP KOTOPBIX ITU
peaKIuu UIayT 10 KOHIIA,

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH pEaKIUH, MOATBEPKIAIOININE KadeCTBEHHBIN
COCTaB PAa3IUYHBIX HEOPraHWYECKHX BEIIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEIICCTB;

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CYIIHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MOCPeICTBOM COCTABJICHUSI DJIEKTPOHHOTO OallaHCca ATUX PeaKluid;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKIMU OT
pasnUYHBIX (HAKTOPOB; XapakTep CMEIIEHUS XMMHYECKOrO0 PpaBHOBECHS B 3aBHUCHUMOCTU OT
BHEIIHero Bo3aeiicTBus (npuniuin Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTEpPU30BaThb XHWMHUYECKHE TIPOLIECCHI, JEeKallue B
OCHOBE TIPOMBIIIIJIEHHOTO MOJTYYEHHUsI CEPHON KUCIIOTHI, aMMHUaKa, a Takke COPMUPOBAHHOCTD
MpeACTaBlIeHU 00 OOIMIMX HAYYHBIX MPHUHIMIAX M SKOJOTHYECKUX MPOOIEeMax XUMUUYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYUCICHHUS C MCIOJIB30BAHUEM TOHATHS
«MaccoBas JTIOJIS BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOIICHWN Ta30B TMPHU XUMHUYECKUX
peaknusaX, MacChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, MAccCe
wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEaKIMU BEIIECTB, TETIOBOTO d(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHMS MACChl BEIIECTB, IPEBPAILECHUS U COXPAHEHUS] SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHUH COOJIIOIaTh MpPaBHUiIa MOTH30BAHUS XUMUUYECKOW MOCYI0N U
nabopaTOpHBIM O0OPYAOBAHHUEM, a TAKXKE MpaBuia OOpallleHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSMH TI0 BBITIOJIHEHHIO JIA0OPATOPHBIX XUMHUECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUU IUTAHUPOBATH W BBIMOJIHATH XWMHUYECKHH SKCIEPUMEHT
(pa3noxkeHHe TMEepOKCHAA BOJAOPOJAa B TMPUCYTCTBUM KaTalau3aTtopa, OINpEAeIeHUE Cpeabl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO HHANKATOPA, BIUSIHUE PA3IUYHBIX ()aKTOPOB
Ha CKOPOCTb XMMHUUYECKOW pEaKIuu, peaklud MOHHOTO OOMEHA, KaueCTBEHHBIE pEaKIUU Ha
cynbdar-, kKapOoHAT- U XJIOPUA-AaHUOHBI, HA KATUOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIIbHBIX
3amad no TemMaMm «Metamwib»y u «HemeTtamnbl») B COOTBETCTBUU C MPaBWIAMU TEXHUKHU
0e30MacHOCTH TMpU  OOpallleHud C BellecTBaMU U JIaDOpaTOPHBIM  O0OpPYIOBaHUEM,



NPEACTaBIATh PE3YyNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOLLUX pPEaKUi U (OPMYIHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AHAJIU3UPOBATh XUMHUYECKYI0 HH(POpPMALHIO,
MOJIY4aeMYI0 M3 pa3HbIX HCTOYHUKOB (CpelIcTBa MAacCOBOM KOMMYHHUKaluu, WHTEepHET u
APYTHX);

c()OPMUPOBAHHOCTh YMEHUH COOJIIOJATh IpaBWJIa DSKOJIOIMYECKH II€JIeCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 370pOBbI U
OKpYXKaloleH NMPUPOJHOU Cpebl, OCO3HABATH OIACHOCTHh BO3JCHCTBUS HA JKUBBIC OPraHU3MBI
onpeenéHHbIX BelllecTB, MoHUMas cMmbich nokazatens [1/IK, nmoscHsaTh Ha mpuMepax crnocoOb
YMEHBUICHHS U NIPEIOTBPALLECHUS UX BPEAHOIO0 BO3IEMCTBUS Ha OPraHU3M UYEJIOBEKA,

JUIsE 00YYaromMXCsS C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 3/10POBbSI: YMEHUE NPUMEHSThH
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHMS BEIIECTB U XUMUUYECKHUX SIBJICHUI;

JUISL  CHENbIX W CHAa0OBHIAIIMX OOYYalOUIUMXCs: YMEHHE HCIONIb30BaTh peibehHO-
TOYEUYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu xumuueckux Gopmyd.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne n/mm HaumeHoBaHuHe pa3/ieJioB M TeM NMPOrPaMMbI KOHTpOJIbHBIE MpakTiueckue (undposnie)
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. Teoperuyeckue 0CHOBbI OPraHN4ecKoOi XMMHHU
[Ipeamer opranndeckoit xumuu. Teopus
1.1 CTPOCHHSI OPraHMYECKUX COeMHeHN A. M. 3 https://lesson.edu.ru/04/10
byrneposa
Hroro mo pazueny 3
Paspgen 2. Yriesoaopoabl
2.1 [penenbHbIE YrIeBOIOPOIbI — AJTKAHBI 2 https://lesson.edu.ru/04/10
H :
2.2 STIPCICIRHBIC JTTICRONOPOARI: ATKCHEL, 6 1 https://lesson.edu.ru/04/10
aJIKa/IneHBbl, aJTKUHBI
2.3 ApoMaTHyecKue yriieBoa0POIbI 2 https://lesson.edu.ru/04/10
IT
2.4 PHPOIHEIC HETORHHIH YIACBOAOPOAOB 1 X 3 1 https://lesson.edu.ru/04/10
nepepaboTka
Hroro no pazaeny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckue coeJuHeHust
3.1 Criuptel. Oenoun 3 https://lesson.edu.ru/04/10
3.9 Anbaerunsl. KapooHoBbie kKuciaoThl. CloKHBIS 7 1 https://lesson.edu.ru/04/10
3¢bupbI
3.3 VrieBopl 3 2 https://lesson.edu.ru/04/10
Hroro no paszneny 13
Pa3nen 4. AsoTconep:kamue OpraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3 https://lesson.edu.ru/04/10



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

Hroro no pazneny

Paspnen 5. BoicokoMoJIeKy IsIpHbI€ COeIMHEHUSA

51 [Tnactmaccel. Kayuyku. Bosokna 2 https://lesson.edu.ru/04/10
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 2
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaunmeHoBaHue pa3ie/ioB H TEM MPOrPaMMBbI KOHTpOJILHDIE MpakTHaeckue (undposeie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znea 1. Teopernueckne 0OCHOBbI XMMUM
Crpoenne atomoB. [leproauueckuii 3aKkoH 1
1.1 [leproanyeckas CHCTEMa XUMHYECKUX 3 https://lesson.edu.ru/04/10
anemenToB JI. . Menaeneera
1.2 Crpoenre BerectBa. MHOrooOpasue BEIIeCTB 4 https://lesson.edu.ru/04/10
1.3 XUMHYECKUE PEAKIIHH 6 1 1 https://lesson.edu.ru/04/10
Hroro no pazaeny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 Meramibl https://lesson.edu.ru/04/10
2.2 Hemeramnsl 1 https://lesson.edu.ru/04/10
53 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 5 httos://lesson.edu.ru/04/10
BEIIECTB
Hroro no paszneny 17
Pa3znen 3. Xumus H :KN3HL
3.1 XUMUA U )KU3HD 4 https://lesson.edu.ru/04/10



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

Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
INOYPOYHOE INIVIAHUPOBAHUE
10 KUIIACC
KosmmuecTBo yacos
Ne Mara DJIeKTpOoHHbIe UG pOBbIE
Tema ypoka KonTpoJbHbIE IIpakTUyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/bHbIE pecypchl
padoThI padoThI
[IpeameT opraHn4eckoi XUMHH, €€ 1 https://lesson.edu.ru/lesson/a9f3d19
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHN4YeCKUX
N .. https://lesson.edu.ru/lesson/c935a58
coenuHenuit A. M. byrneposa, eé 1
OCHOBHBIE IOJIOKEHHUS
[IpencraBnenue o Kinaccupuxanuu
opraHnyeckux Beniects. Homenkiarypa 1 https://lesson.edu.ru/lesson/726ee09
(cucremaTuyeckas) U TPUBUAIBHBIC
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
https://lesson.edu.ru/lesson/258ddc06-
AJKaHBI: COCTaB U CTPOCHUE,
. 1 ec23-473c-
TOMOJIOTHUECKUHN Psifl
Mertan u 3TaH — NpocTenIme nttps://acaclemy-
DeCTABITEI amgHOB 1 content.apkpro.ru/lesson/258ddc06-
pet ec23-473¢-b3d7-ed82fcaddd02
https://academy-
AJKEHBI: COCTaB M CTPOEHHE, CBOMCTBA 1 content.apkpro.ru/lesson/4038171e-
4158-4bd1-2e98-18dc1cfb9399
35 _ o
THIICH H TIPOTIUICH — HPOCTEHIIHE 1 https://lesson.edu.ru/04/10
MIPE/ICTAaBUTENH aJTKEHOB
[Ipaktuyeckas padora Ne 1. 1 1 https://academy-



https://lesson.edu.ru/lesson/a9f3d19
https://lesson.edu.ru/lesson/c935a58
https://lesson.edu.ru/lesson/726ee09
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https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

«TonyyeHue 3THIIEHA U U3YYEHUE €TO
CBONCTBY

content.apkpro.ru/lesson/53¢cd2379-

2a45-43b1-9f67-7ebcdaf03cel

Anxanuensl. byranuen-1,3 u

9 MeTunoytaauen-1,3. Tlonyuenue https://lesson.edu.ru/04/10
CHUHTCTHUYCCKOT'O KaydyKa U pC3UHLbL
AJIKMHBI: COCTaB U OCOOEHHOCTH
10 CTPOCHILL, FOMOHOFWIUGCK%H AL https://lesson.edu.ru/04/10
AneTuneH — npocTenimmn
NpeaACTaBUTCIIb AJIKUHOB
Brrancnenuns o YpPaBHCHUIO httDS://academV-
11 XinieCKol peaKim content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
Apensl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD nttps://acaderny-
12 aperion content.apkpro.ru/lesson/d86d7d00-
d5h4-491d-aded-c3ddal9feefd
13 FerteTitieckas cBssb YIIICBOI0POIOE, https://lesson.edu.ru/04/10
MPUHAISKATUX K Pa3IMYHBIM KilaccaM
[IpupoHbIE HCTOYHUKHT
14 YIICBOHOPOAOE: TPHPOMIHBIH ras H https://lesson.edu.ru/04/10
MOINyTHBIC He(PTSIHBIC T'a3bl, HEPTH U
MIPOJIYKTHI €€ rnepepadoTKu
[IpupoaHble HCTOYHUKU
15 YriI€BOA0POOB: IPHPOAHBIH ras https://lesson.edu.ru/04/10
MOMYyTHBIE HE(TAHBIE r'a3bl, HEPYTh U
MIPOJIYKTHI €€ rmepepadoTKu
16 Kourpoubias pabota 1o paszeiy https://lesson.edu.ru/04/10
«YTIIeBOIOPOIBI»
' https://academy-
17 Hpenexrre OHHanOMHBIe CTHPTRL: content.apkpro.ru/lesson/5439c18b-
METaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b 7440-4b6F-bf84-c04fad71694F
18 MHOroaToMHbI€ CIIUPTHI: https://academy-

OTUJICHTJIMKOJIb U TJIMLHCPUH

content.apkpro.ru/lesson/461aa9c8-
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https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

c0ef-4827-a8e5-d12a0bedc826

@eHOJI: CTPOEHUE MOJIEKYIIBI,

https://academy-

19 (bu3MUecKre 1 XUMUYECKIE CBOWCTBA, content.apkpro.ru/lesson/649883b8-
MIPUMEHEHHE 7¢5f-4116-896e-10a2278b08f1
Anserupl: GopMabIeru | https://academy-

20 ACTATBCTIL ALCTON content.apkpro.ru/lesson/8664b319-

0ba3-4945-b076-cb7ae5858b90
O/IHOOCHOBHBIE MTPE/IC/TbHBIC https://academy-
21 KapOOHOBBIC KUCJIOTBI: MypaBbHHAS content.apkpro.ru/lesson/b4feaa04-
YKCYCHast 3438-4b57-a3ec-ba0f9fe63c0d
. https://academy-
22 pniil;?;ewjﬂciaf;zfg 2. «Cpofictsa content.apkpro.ru/lesson/9834d408-
YEEY HOTRD 3860-444a-8de3-7efbasb98cdb
CreaprHOBas M OJICMHOBAsA KUCJIOTBHI,

23 KaK TPEICTABUTEIH BBICIIHX https://lesson.edu.ru/04/10
KapOOHOBBIX KHCIIOT

24 Mp11a KaK coJu BI)ICIHI/I\)'( KapOOHOBBIX https://lesson.edu.ru/04/10
KHCJIOT, UX MOIOIIEE JICHCTBHE
CrnoxHbie 3()UPHI KaK MPOU3BOIHbIC https://academy-

25 KapOOHOBBIX KUCIOT. I 'uapoun3 content.apkpro.ru/lesson/71ac43f2-
CITOKHBIX 3()UPOB a0d4-4945-a0eb-1e59cd5f4d9of
JKupbl: ruaposu3, IpuMeHEHHE https://academy-

26 SronOrHeeKas p;nb KHPOB ’ content.apkpro.ru/lesson/71ac43f2-

a0d4-4945-a0eb-1e59cd5f4d9f
VYrieBopl: COCTaB, KiaacCH(pHUKaIus. https://academy-

27 Baxkneiiiue npeacTaBUTEIIN: TIOK03a, content.apkpro.ru/lesson/709ce43a-
¢dpykTo3a, caxaposa deb6-4281-963b-01d2e212d4d0

28 Kpaxman i ue1io103a Kak NpHpOHEIe https://lesson.edu.ru/04/10
TIOJIMMEPBI
KontposnbHast paboTa 1o pazaeny

29 «Kucnopoacoaepkariye opraHu4ecKue https://lesson.edu.ru/04/10

coeuHeHus»/ Beepoccuiickas
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poBepoyYHas pabora
00
oTCoRep A OpraccK hips://academy-
30 coc H}i}?ﬂﬁ ;HBce Eccuﬁcxaa 1 1 content.apkpro.ru/lesson/0c608a59-
A P 4c69-4481-839e-9205f201b73e
poBepoyYHas pabora
https://academy-
31 AMUVHBL: METHUJIAMUH U AaHUJIVH 1 content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
OpraHuvecKue COCAMHEHHUSI, UX https://academy-

32 OnoJornueckoe 3Hauenue. [lenTumnl. 1 content.apkpro.ru/lesson/c2f2f3d7-
benku kak mpupoHbIe 43d1-4873-ace0-78eca6009628
BBICOKOMOJICKYJISIPHBIE COCTUHEHUS
O

33 CHOBHBIC HOTHITHA XHMHH . 1 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIX COSMHEHUIN
OCHOBHBIE METOIBI CHHTE3A

34 BBICOKOMOJIEKYIIIPHBIX COCTUHEHHUI. 1 https://lesson.edu.ru/04/10
[TmacTmacchel, KaydyKkd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34 3 5
[TPOTPAMME
11 KJIACC
KoandecTBo 4acoB
Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE 00pPa30BaTeJIbLHbIE
Tema ypoka Kontpoabnsbie | IlpakTuyeckue
n/n Bcero H3YYEHHS | pecypcehl
padoTbI padoTbI
. https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-
XUMHUYECKUH 3IIEMEHT. ATOM.
b6dc-
1 DNeKTpOHHas KOH(UTyparus 1 -
5155d30a45fa?backUrl=%2F04%2F11%3Fclass%3D11
aTOMOB
9 [Tepuonnueckuii 3aKOH U 1 https://lesson.edu.ru/lesson/e7d48881-055d-49da-
IIepuoauueckas cucrema a49c-
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https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11%3Fclass%3D11

XUMUYeCKuX deMeHToB 1. 1.
MeneneeBa, UX CBA3b C
COBPEMEHHOU Teopuen
CTPOCHHS aTOMOB

7375c3d033e9?backUrl=%2F04%2F11%3Fclass%3D11

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKUX
3JIEMEHTOB U UX COCJAMHCHUH I10
rpyIIaM U nepuojam. 3HaueHue
MEPUOANYECKOTO 3aKOHA U
CHCTEMbI XUMHUYICCKHUX
anemenToB .M. Meneneera B
Pa3BUTHUU HAYKHU

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

Ctpoenue BemiecTna.
XuMuueckas CBsI3b, €€ BUJIBL;
MEXaHHU3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSI3H.
Bopoponnas cBsizb

https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-
8531-
edad962608fb?backUrl=%2F04%2F11%3Fclass%3D11

BanenTHOCT®D.
DIIEKTPOOTPUIIATETBLHOCTb.
Crenenb okucieHus. Bemniectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

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

[TonsiTHE O AUCTIEPCHBIX
cucremax. McTuHHbIe U
KOJUIOUIHBIE PACTBOPHI.
MaccoBast 1015 BeliecTBa B
pacTtBope

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

Knaccudukarus u
HOMEHKJIaTypa HEOPTaHUYECKHUX
coequHeHui. I'eHeTnueckas
CBSI3b HEOPraHUYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

https://lesson.edu.ru/04/10
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Krnaccudukanus XaMHUYECKUX
peakuyii B HEOPraHUYECKON 1
OpraHUYECKON XUMHH. 3aKOH
COXPAHEHUSI MacChl BELIECTB;
3aKOH COXpPaHEHUs U
MIPEBPALLEHUS SHEPTUU ITPU
XUMHMUYECKUX PEaAKLHIX

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

Cxkopocts peakuuu. OOpatumblie

peakuun. XuMHAYECKOE
paBHOBeCHE

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

10

[IpakTrueckas padora Ne 1.
«BnusiHue pa3au4HbIX
(hakTOpOB HA CKOPOCTH
XUMUYECKON PEAKIIUN»

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

11

DIJIEKTPOJIUTHYECKAS
nuccormanus. [lorsarue o
BOZOpOAHOM MoKa3atese (PH)
pactBopa. Peakiiuu HOHHOTO
obmena. ['maponus
OpraHUYEeCcKuX U
HEOPraHMYECKUX BEIIECTB

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

12

OKHCIIUTEIIFHO-
BOCCTAHOBUTEJILHBIC PEAKITHH.
[TonsaTue 06 3neKTpoH3e
pacIIaBoB U PaCTBOPOB COJICH

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

13

KounTpombHas pabora no
pazneny «Teoperuueckue
OCHOBBI XUMUI

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

14

Mertabl, UX MOJIOKEHHUE B
IIepuoaunueckoii cucreme
XHMHUYECKUX 31eMeHTOB JI. H.
MeHnpeneeBa 1 0COOEHHOCTH

https://lesson.edu.ru/04/10
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cTpoeHust atToMoB. Obmtue
¢du3MuecKre CBONCTBAa METAJUIOB

15

CruiaBbl METAJIJIOB.
DNEKTPOXUMHUYECKUHN P
HaIpsHKEHUH METaJUIOB

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

16

XHWMHUYECKUE CBOMCTBA
BAYKHEHIIINX METAJUIOB (HaTpui,
KaJIni, KaJIbIIMii, MarHuii,
IIOMHUHUI) U UX COeTMHEHUI

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

17

XHUMHUYECKUE CBOMCTBA XpOMa,
MEIU U UX COeTUHEHUI

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

18

XuMUdecKrue CBOMCTBA ITUHKA,
JKeJie3a M UX COeTMHEHNH

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

19

[IpakTnueckas padora Ne 2.
"Penrenne skciepuMeHTAIbHBIX
3a7a4 o teme «Metauiel»"

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

20

Hewmeranibl, nx mosio’xxeHue B
[Tepuoanueckoit cucreme
XUMHUYecKuX daeMeHToB 1. Y.
MenpeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

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

21

®usnyecKue CBOMCTBA
HEMETAJLJIOB. AJIIOTPOIIUS
HEMETaIIJIOB (Ha IpuMepe
KHCJIOpoJia, cephl, hochopa u
yriaepoja)

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

22

XMUMHYECKHE CBOUCTBA
rajoreHoB, CEPbl U UX
COeIUHECHUU

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

23

XUMHYECKHE CBOMCTBA a30Ta,
docdopa 1 uX CoeTMHEHHIA

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

24

XUMHUYECKHE CBOUCTBA

https://lesson.edu.ru/04/10
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yriepoga, KpeMHHUS U UX
COEIMHEHUN

25

[IpumeneHne BaXKHEUIINX
HEMETaJIJIOB U X COCAUHCHUIN

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

26

O00011IeHNE B CHCTEMAaTH3aLIH
3HaHUH 110 Teme «HemMeTamney.
Brruucnenus mo ypaBHeHUSIM
XUMHUYECKUX PEakInil 1
TEPMOXUMUYECKUE PACUETHI

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

27

[IpaxTueckas padora Ne 3.
«Pemienne 3KCepruMeHTaIbHBIX
3amay no teme "Hemeramsr'"y

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

28

KonTponbHas pabota no temam
«Metamael» 1 «HeMeTamiey

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

29

Heoprannueckue u
OpraHUYEeCcKHe KUCIIOTHI.
Heopranuueckue u
OpraHMYecKrue OCHOBaHUS

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

30

AMdoTepHbIE HEOpTaHUYECKUE
Y OPraHUYECKUE COCTNHECHHS.
I'eneTrueckas cBs3b
HEOPraHUYeCKUX U
OpraHUYeCKUX BEIICCTB

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

31

Poib xuMuu B o0OecrieueHHN
9KOJIOTHYECKOH,
SHEPreTUYECKOM U MUILEBOM
0€301aCHOCTH, Pa3BUTUHU
MEIUITUHEI

https://lesson.edu.ru/04/10
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[IpencraBnenust 06 oOmUX
HAYYHBIX TPUHITUITAX
MIPOMBIIIIJIEHHOTO MOJTYYeHUS
BKHEHIIINX BEIIECTB

https://lesson.edu.ru/04/10
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Yenosek B MUpE BELIECTB U
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OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHON MTPOT'PAMMBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE pPe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbLHOIM
NporpamMmbl cpeaHero oouero oopa3oBanus

1

Teopernueckrie OCHOBBI OPraHU4ECKON XUMHH

11

CdhopmupoBaHHOCTH MPECTaBICHUI 0 XUMHUYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOW KaPTHUHBI MUpPA, POJIM XUMHUH B TTO3HAHUM SIBIICHUU TPUPOIbI, B
(GOopMUPOBAHUHM  MBIIUICHUST W KYJAbTYPbl JUYHOCTH, €€ (YHKIMOHAIBHOMN
TPAaMOTHOCTH, HEOOXOJAMMOM JIJIsi PEIICHUS] MPAKTHYECKUX 3a7ad M IKOJIOTHYECKHU

000CHOBAaHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO U MPUPOIHOM cpejie

1.2

Brnanenue cucteMoil XMMHUYECKUX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHATHS (MOJIEKyJIa, BaJICHTHOCTb, JJCKTPOOTPHUIATEIEHOCTh, CTEIICHh OKHCIICHUS,
XHUMHYECKasl CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIAPHBIA 00BEM, YIIIEpOTHBIA CKEJeT,
(YHKIIMOHATBHAS TPYINIA, paJWKall, M30MEpHs, H30MEpbl, TOMOJOTHYCCKUAU Psi/,
TOMOJIOTH,  YIJIEBOJAOPOJABI,  KHCIOPOA- M  a30TCOJEp)KAIllhe  COCTUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BEIIECTBA (YTJIEBOIBI, JKUPHI, OCIIKH), MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COEIMHEHHUS); TEOPHH U 3aKOHBI (TEOpUs
XUMHUYECKOTO CTpOoeHHUs opranudeckux Bemiects A.M. byrieposa), 3akOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMUMHH, (DaKTOJIOTMUECKHE CBEJIEHUS O CBOMCTBAaX, COCTaBe,
MOJIyueHUH U 0Oe30MacHOM UCMOJIb30BAaHUHM BAKHEHUIIMX HEOPraHUYECKUX W

OPraHu4CCKuX BCIICCTB B 6BITy nu HpaKTquCKOﬁ JACATCIIbHOCTH 4YCJIOBCKA

1.3

ChopmupoBaHHOCTh yMEHUN  BBISBIATH  XapakTepHble MPHU3HAKA  TMOHATHUH,
yCTaHaBIUBaTh WX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS IMpU

OIIMCaHUHU COCTaBa, CTPOCHUS U HpCBpaH.[GHPIﬁ OPraHu4YCCKuUX COC,Z[PIHCHPII;'I

1.4

chOpMUPOBAHHOCTh ~ YMEHUN  HUCHOJB30BaTh XUMHUYECKYI0 CHMBOJIUKY  JJIs
COCTaBIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpali€HHOMN) popmyn
OpPraHMYECKUX BEIIECTB M YPAaBHEHUN XMMHUYECKUX PEAKIUH, U3rOTaBIMBATh MOJEIU
MOJIEKYJT OPTraHUYECKUX BEIIECTB JUIA WJUIIOCTpAlMM HMX XHMHUYECKOTO U

IpOCTPAaHCTBCHHOI'O CTPOCHU A

1.5

ChopmupoBaHHOCTH  yMEHHUW  yCTAaHABIMBATh  NPHUHAUICKHOCTh  HM3YUYEHHBIX
OPraHMYECKUX BEHIECTB IO MX COCTAaBY M CTPOEHUIO K OINpPEneIEéHHOMY KIaccy
(rpymnme) coemuHeHHH (yriaeBOJOPOAbI, KUCIOPOA U a30TCOACPIKAIUE COCTMHEHHUS,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS), JaBaTh WM Ha3BaHMUS MO CHUCTEMaTHYECKOM

nomenkinatype (IUPAC)

1.5

C(l)OpMI/IpOBaHHOCTB YMCHHA OIIPECACIIATH BUJBL XHUMHUYECKOM CBS3U B OpraHn4CCKux

COCAUMHCHUAX (O,[[I/IHapHBIC )41 KpaTHBIC)

1.6

C(bOpMI/IpOBaHHO CTb YMCHHA MMPUMCHATD: TTOJIOXKCHUA TCOpUHn CTPOCHUA

OpraHu4Y€CKUX BCHICCTB AM. BYTJ'ICpOBa JJIA OOBSICHEHHSI 3aBHCUMOCTU CBOICTB




BCHICCTB OT UX COCTaBa U CTPOCHHA; 3aKOH COXPAHCHUA MACChl BCIICCTB

VYraeBomoponsl.  Kucnopoziconepkamme ©  a30TCOJAEpXKALIME  OPraHUYECKHE

COCAMHCHU. BLICOKOMOJICKy.]ISIpHBIe COCAUMHCHUA

2.1

ChopMUpOBaHHOCTh yMEHHH NPUBOAWUTH TPHUBHUAIBHBIC HAa3BAaHHUS OTICIBHBIX
OpPraHMYECKUX BEIIECTB (ITHJIEH, MPONWJIEH, alleTUJIEH, STUJICHIVIMKOJb, [JIUIEPUH,
¢benon, dopmanpaeruja, aneTambAeTHI, MypaBbHHAS KHCIIOTA, YKCYCHas KHCIIOTa,
OJICMHOBAasl KHCJIOTAa, CTEAapUHOBAas KHUCIIOTA, TIIOKO3a, (PYKTO3a, Kpaxmail,

LEJUTI0J103a, TIIULIVH)

2.2

ChopmMupoBaHHOCTE yYMEHUH XapaKTEpU30BaTh COCTaB, CTPOCHHE, (U3HUYCCKUE H
XUMHUUYCCKUC CBOI\/’ICTBa THUITNYHBIX Hpe)ICTaBHTGHeﬁ paanqulx KJIaCCOB
OpPraHWYECKUX BEMIECTB (METaH, TaH, ITHJICH, MPOIWICH, aleTuieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 0eH30J, METaHOJI, 3TaHOJ, STUJICHTIIUKOJb, TJIHIEPUH, (EHOI,
areTabJeTH]l, MypaBbUHAS M YKCYCHAs KHCJIOTHI, TIFOKO3a, Kpaxmall, IeJUTI0J03a,

aMUHOYKCYCHasl KHCIIOTa)

2.3

ChopmupoBaHHOCTh yMEHHUS WJUTIOCTPUPOBATh TE€HETUYECKYIO CBSA3b MEXKIY
TUMAYHBIMU  TPEJCTABUTENIIMM  PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB

YpaBHCHUSAMU  COOTBETCTBYHOIIHUX XWUMHYCCKUX peaKHI/Iﬁ C HCIIOJB30BaHHUEM

CTPYKTYPHBIX (OpMYIT

2.4

ChopMUPOBaHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHHKH YTIICBOJIOPOJHOTO CHIPHS
(HedTh, TPUPOAHBIA Ta3, yroiab), CHOCOOBI WX TMEpPepabOTKHM W TPAKTUIECKOE

MIpUMEHEHHE MTPOJYKTOB MepepadboTKu

XUMHA ¥ XKU3Hb. PacuéTnl

3.1

CdopMHUpOBAaHHOCT, YMEHHI BJIAJACTh CHUCTEMOW 3HAHWH 00 OCHOBHBIX METOJIaX
HayYHOTO MO3HAHMSI, UCIIOJIb3YEMbIX B XUMUU MPU U3yYECHUH BEIIECTB M XUMUYECKUX
sBJIeHUN (HaONIOAeHUEe, U3MEpPEHHEe, SKCIEPUMEHT, MOJICIMPOBAHKE), UCIOIb30BaTh
CUCTEMHbIE XUMUYECKHE 3HAHUS JUIsl IPUHATHS PEUICHUI B KOHKPETHBIX KU3HEHHBIX

CUTyallMsX, CBA3aHHBIX C BEIICCTBAMHA U UX IIPUMEHCHUEM

3.2

ChopmupoBaHHOCTh yMEHUH CcOONIOATh MpaBWia IOJIb30BAHUSA XUMHYECKOU
nocyaod u nabopaTopHbIM 0OOpyIOBaHHMEM, a TakKe MpaBujia oOpalleHus C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSMHU IO BBHINOJHEHHIO JIaOOPATOPHBIX

XHUMHNYCCKHX OIIBITOB

3.3

CchopMupOBaHHOCTh YMEHUI IUIAHUPOBATh U BBIIOJHATh XMMHUYECKHH 3KCIEPUMEHT
(mpeBpaleHuss OpPraHUYeCKUX BEIIECTB IpPU HArpeBaHUM, MOJYy4YE€HUE OSTHIIEHA WU
U3Y4YEHHE €ro CBOMCTB, KaueCTBEHHBIE pEAKIUM OPraHUYECKUX BEIIECTB,
JieHaTypanus OelKOB MPHU HarpeBaHUU, I[BETHbIE PEAKIUN OETKOB) B COOTBETCTBUU C
MIPaBUIIAMH TEXHUKH O€30MaCHOCTH NP OOpaIleHUH C BEIECTBAMU U JJaOOpaTOPHBIM
00OpyZI0BaHUEM; TPEACTABIATh Pe3ylbTaThl XMMHUYECKOTO SKCHEpUMEHTa B (opme
3allUCH ypaBHEHUH COOTBETCTBYIOIIMX peakuuid u (GOpMyIUpoOBaTh BBIBOABI Ha

OCHOBC 3THX PE3YyJIbTATOB

3.4

C(l)OpMI/IpOBaHHOCTB yMeHHf/'I MPOBOAWUTDH BBIYUCIICHUSA IO XUMHWYCCKHUM YPABHCHUAM




(Maccel, 00bEMa, KOJMYECTBA MCXOMHOTO BEIIECTBA WM MPOAYKTa PEAKIHU 10
U3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJHOTO M3 HCXOAHBIX BEIIECTB WU

IIPOJIyKTOB pEaKI1N)

3.5

CchopMupoBaHHOCTh  YMEHHU KPUTHYECKU aHaJIU3UPOBATh XUMHUYECKYIO
nHpOpMAIMIO, TOJIYYaeMyld M3 pa3HbIX HCTOYHUKOB (CpEelICTBAa MacCOBOM

nHpopMmanuu, cetb IHTEepHET U apyrue)

3.6

ChopmupoBaHHOCTh YMEHHIA COOJIOATh NPABHIIA IKOJIOTHUYECKU IEIecO00pa3HOro
MOBEJICHHSI B OBITY M TPYJOBOM JIESATEIHLHOCTH B LIEJISAX COXPAHEHHS CBOETO 370POBBS
U OKpYXarollel IpupoaHOHN Cpelibl, 0CO3HABATh ONACHOCTh BO3JCHCTBUS HA YKUBBIE
OpraHu3Mbl ONPENCNEHHBIX OPTraHWYECKHX BEIIECTB, MOHUMAs CMBICT TOKa3aTes
[NIJK (mpeaenpHO MOMYCTMMOW KOHIEHTpALMH), MOSCHATH HAa MPUMEPAX CIIOCOOBI

YMCHBIICHUA U TPCAOTBPALICHUA UX BPEAHOT'O BOS}ICfICTBPIS[ Ha OpraHuvs3m 4€JIOBCKa

11 KVIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl CpeHero 001ero oOpa3oBaHus

1

TeopeTI/IquKI/Ie OCHOBBI XMMUH

1.1

Brnanenue cucreMoll XMMUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJArarolivue
MOHATUS (XUMUYECKHI 3JIEMEHT, aToM, JJICKTpOHHas o00ojouka atoma, S-, p-, O-
JNEKTPOHHbBIE opbutanu aTOMOB, VIOH, MOJIEKYIa, BAJICHTHOCTb,
ANEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCIECHMS, XUMUYECKasi CBS3b, MOJIb, MOJISIPHAs
Macca, MOJISIPHBIM 00BEM, KpUCTaJUIMYecKas PeléTKa, TUIbl XUMUYECKHX peakiuil
(OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30- M HJHAOTEPMHYECKUE, PEAKIUU HOHHOTO
oOMeHa), pacTBOp, ANEKTPOJIUTHI, HEIIEKTPOIUTHI, SJICKTPOIUTHUECKAS JUCCOIMALINS,
OKHUCIIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKOM PpEAKIHMH, XHUMHYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHSI DIEKTPOJUTHYECKON JAMCCOLMAIINH,
[Tepmommueckuit  3akon  J[.MI. MeHueneeBa, 3aKOH  COXpPaHEHHs]  MaccChl),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3bIK XUMHUH, (AKTOJIOTUYECKHE CBEICHUSA O
CBOMCTBaX, COCTaBe, TMOJYYEHUHM M OE30MaCHOM HCIOJb30BAHUU BaKHEHIINX

HCOPraHM4CCKUX BCIICCTB B 6bITy u HpaKTquCKOﬁ JCATCIbHOCTH YCIIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIAATE XapAKTCPHBIC TIIPHU3HAKKW U B3aMMOCBA3b
HU3YUCHHBIX HOHHTHﬁ, MNPUMCHATHL COOTBCTCTBYIOIIUC IIOHATHA TIpH OIIMCAHHUUN
CTPOCHHUA U CBOICTB HCOPraHN4YCCKUX BCHICCTB U HUX HpeBpaH.[eHHfI; BBISIBJISITH
B3aHMOCBS3b XHMHUYECKHX 3HAHMH C MOHATHIMH H MNPEACTABJICHUAMU OPYTrux

€CTCCTBCHHOHAYYHbBIX ITPCAMETOB

1.3

BnageHue OCHOBHBIMHM METOJaMU HAay4YHOI'0 TIO3HAHUA BCIICCTB U XHUMHYCCKUX

SIBJICHUI (Ha6J’IIOI[CHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MOIIeJ'II/IPOBaHI/IC)

1.4

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeCACiisiTb BAJCHTHOCTL W CTCICHb OKHUCJICHUSA




XMMMUECKUX 3JIEMEHTOB B COCMHEHMSIX PA3IMUHOTO COCTaBa, BUJ XMMHUECKON CBA3U
(koBajieHTHAsl, HOHHAs, METAJUIMYEcKas, BOJOpPOJAHAsA) B COCIUHEHUSX, THUI
KPUCTAIJIMYECKOW PpEMIETKM KOHKPETHOTO BEILIECTBA (aTOMHas, MOJIEKYyJspHasl,

HMOHHasl, METaJNINYECKas)

1.5

ChopMUpOBaHHOCTh yYMEHHI OMpEACIATh XapakTep cpelbl B BOIHBIX PacTBOpax

HEOPraHWYECKUX COCIMHEHUI

1.6

ChopmupoBaHHOCTE yYMEHHS KJIACCU(UIIMPOBATH XUMHUYECKHEC PEAKIMH  T10
pPa3IMYHBIM TPU3HAKaM (YHUCIYy M COCTaBY pPEarvpyrollUX BEMIECTB, TEIJIOBOMY
3hdeKTy peaknuu, HW3MECHCHUIO CTEIICHEH OKHCICHHS JJCMCHTOB, OOpPaTUMOCTH

peaKIfy, Y9acTHIO KaTaau3aTopa)

1.7

ChopMHUpPOBAHHOCTH, YMEHUW COCTABJISTH YPaBHEHUS DPEAKIUUA Pa3JIMYHBIX THUIIOB,
TIOJIHBIE U COKpAIIEHHBIC YpaBHEHUS PEaKIMil HOHHOTO OOMEHa, yYUThIBAsl YCIIOBHS,

IIPU KOTOPBIX 3TU PEAKLIUK UIYT 10 KOHIA

1.8

CdopMHUpPOBaHHOCTH YMEHUN MTPOBOJIUTH PEAKIIUH, ITOTBEP)KIAIOIINE KaueCTBECHHBIM
COCTaB pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACMO3HABATH ONBITHBIM ITYTEM HOHBI,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTH YMEHHI pacKpbIBaTh CYIIIHOCTh OKHCJIUTEIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLUUNA IOCPEICTBOM COCTAaBJIEHMS 3JIEKTPOHHOTO OanaHca

ATUX peakIui

1.10

ChopMHUpPOBAaHHOCT, YMEHUH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOH

peakiuu oT pa3InyHbIX GaKTOpOB

1.11

ChopmupoBaHHOCTh yYMEHHUH OOBSICHATH XapaKTep CMEIICHHUS XUMHYECKOTrO

pPaBHOBECHS B 3aBUCUMOCTH OT BHEITHEro Bo3aeicTBus (mpunnu Jle [larense)

O6H_[a${ " HCOPraHU4YCCKasA XUMHA

2.1

CdopMHupoBaHHOCTH, YMEHUW pacKkpbiBaTh cMbica Ilepuoamueckoro 3akona JI.U.
MenzeneeBa U JEMOHCTPUPOBATH €T0 CHUCTEMATU3HPYIOUIYIO, OOBSICHUTEIbHYIO U

MIPOTrHOCTUYECKYIO (PYHKINUU

2.2

ChopmupoBaHHOCTh YMEHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX »dreMeHToB 1-4 mnepuonoB Ilepuoanueckodt CHUCTEMBI XHUMHUYECKUX
sanementoB J[.MI. MeHaeneeBa, HCHOJNB3ysS MOHATHUS «S-, P-, O-31€KTpOHHBIC
opOUTANIN», «IHEPreTHUYECKUE YPOBHU», OODBSICHITH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XMMHYECKHX JJIEMEHTOB U HX COCJWHEHUH MO MepuojaM | TpyImam

[Iepuonnueckoyt cucremMsl XuMuuecKkux 3ineMeHToB .M. Menneneesa

2.3

ChopmupoBaHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE
CBOWMCTBA HEOPraHMYECKMX  BEIIECTB  PA3JMUYHBIX  KJIACCOB, IOJTBEPXKAAThH
CYILLIECTBOBAaHUE T'E€HETUYECKON CBS3U MEXKAY HEOPraHMYECKMMHU BEIIECTBAMU C

IIOMOIIIBIO ypaBHCHI/II\/'I COOTBCTCTBYOIINX XUMHWYCCKUX peaKLII/Iﬁ

2.4

ChopMUpOBaHHOCTh YMEHUH YCTaHABIMBATh MPHUHAIIEKHOCTh HEOPraHUYECKUX
BEIIECTB 10 UX COCTAaBY K OIpeNeNEHHOMY Kiaccy (Ipyrre) coeIuHeHul (IpocThie

BCIICCTBA — MCETAJlJIbl 1 HCMCTAJIbI, OKCHIAbI, OCHOBAaHUsA, KHCJIOTHI, aM(bOTepHLIC




TUAPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCTH yMEHHUW  UCHOJB30BAaTh XUMHUYECKYIHD CHMBOJHKY IS
coctaBieHuss  (GopMysn  BEMIECTB W YPaBHCHHHM  XHMHUYECKUX  PEaKIUi,
cucremarnueckyro HoMeHknatypy (IUPAC) u tpuBHanbHBle Ha3BaHHS OTIEIBHBIX
HEOPraHMYeCKHUX BEIIEeCTB (YrapHbIU ra3, yrIeKUCIbIN ra3, aMMHaK, raiméHas u3BecTb,

HeramiéHasi U3BeCTh, MUThEBAsI COMA, MUPUT U IPYTHeE)

2.6

ChopMUpOBaHHOCTh YMEHHMH XapaKTepu30BaTh (OMHCHIBATh) OOIIME XHUMHUYECKHE
CBOIMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB, IOATBEPKAATH
CYLIECTBOBAaHME TI'€HETUYECKOW CBSI3U MEXKIY HEOPraHMYeCKMMHU BEIIECTBAMH C

IIOMOIIIBIO ypaBHCHI/Iﬁ COOTBECTCTBYIOIINX XUMHWYCCKUX peaKquI

2.7

ChopmMupoBaHHOCTh YMEHUN IJIAHUPOBATH U BBINOJIHATH XUMUYECKUN SKCIIEPUMEHT
(pa3nokeHHne MepoKCHAa BOJOPOJa B MPUCYTCTBUU KaTaln3aTopa, OIpe/eleHHe
Cpelbl pacTBOPOB BEULIECTB C IMOMOIIBIO YHMBEPCAIbHOTO WHIUKATOPA, BIIMSHHE
pa3IMYHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOM peakiuu, peakiiii HOHHOTO 0OMeHa,
KayeCTBEHHbIE pEaKIMH Ha cyabpaT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KATHOH
aMMOHMSI, PpEIIeHHE OHKCIEPUMEHTAlIbHBIX 3aad 1o TeMmaMm «MeTambs» U
«Hemeramnpl») B COOTBETCTBUM C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TIpU
oOpallleHHl C BeleCTBaMH U J1abOpaTOpHBIM OOOpPYIOBAaHUEM; TPEACTABIATH
pe3ynbTaThl  XMMHYECKOIO  JSKCIepUMeHTa B  (GopMe 3alucu  ypaBHEHHM

COOTBETCTBYIOIIUX peakiuii ¥ GOpMyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB

2.8

ChopMHUpOBaHHOCT, YMEHHM COOMIOAATh TPaBWIA TOJB30BAHHMS XHMHUYECKOM
MOCy/Iol W J1abopaTOpHBIM OOOpYJOBaHWEM, a TaKXKe TpaBWIa OOpalieHusi C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMH I10 BBIMOJIHEHUIO JIAOOPATOPHBIX

XUMHNYCCKHX OIIBITOB

2.9

ChopmupoBaHHOCTh YMEHUIN XapaKTepHU30BaTh XUMUYECKHE MPOIIECCHI, JEKAIIUE B
OCHOBE IPOMBILIUICHHOTO TMOJIY4YE€HHS CEpPHOM KHUCIOTHl, aMMHakKa, a TaKkKe
cOpPMUPOBAHHOCTh ~ NPEACTaBICHUNH 00 OOUX HAYYHBIX MNPUHIUOAX U

OKOJIOTHYCCKHX npo6ﬂeMax XUMHYECKOT'O ITPONU3BOACTBA

XUMHUS U )KU3Hb. PacuéTtrl

3.1

CdopmupoBanHOCTH MIpeICTaBICHUM 0 XUMHYECKON COCTaBIISOLIEH
€CTECTBEHHOHAyYHOUW KapTHUHBI MUPA, POJIU XUMUH B MMO3HAHUU SBICHUI NMPUPOIDI, B
(GOpMHUpPOBAaHMM  MBIIUJICHUSI W KYJIbTYphl JTUYHOCTH, €€ (QyHKIHMOHAIHHOU
TPaMOTHOCTH, HEOOXOJAMMOW Il pElIeHUs MPaKTHYEeCKUX 3aJad U IKOJOTHUYECKH

000CHOBAaHHOTO OTHOUIICHUS K CBOEMY 3/I0POBBIO U MIPHPOIHOM cpejie

3.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPUTHYCCKHU AHAJIN3UPOBATDH XUMHUYCCKYIO
I/IH(I)OpMaI_II/IIO, MoJIy4a€Myr0 M3  pPa3HbIX HUCTOYHHKOB (Cpe,Z[CTBa MaccoBOM

KOMMYHUKAIIUH, CCTh I/IHTCpHCT )51 I[pyTI/IC)

3.3

CdhopmupoBaHHOCTh YMEHMI COOMIOAATH MpaBUiIa IKOJOTHYECKH IEIecO00pa3HOro
TIOBEICHUS B OBITY U TPYAOBOM NEATEIHHOCTH B IIENISAX COXPAHEHUS CBOETO 37I0POBbS

U OKPYKAIOLLEW IPUPOJTHOU CPELIbI




Oco3HaBaTh ONIACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MbI OIPEACIEHHBIX BEIIECTB,

3.4 noHuMasi cMmbicn nokasarens [1JK, nmosicHiITe Ha mpuMepax crnocoObl YMEHBUICHUS U
NPEAOTBPALLEHUS UX BPEIHOIO BO3ACUCTBUS HA OpPraHU3M 4YeI0BEKa
ChopMUpOBaHHOCTh YMEHHMH MPOBOAUTH BBIUMCICHHS C HCIIOJBb30BAaHUEM IMOHSTHUS
«MaccoBasi 0Nl BEIIECTBA B pPAacTBOpPE», OOBEMHBIX OTHOIICHHWH Ta30B MpU

35 XMMHMUYECKUX peakLHusX, Macchl BellecTBa WIM OO0ObEMA Tra3oB 10 H3BECTHOMY

KOJIMYECTBY BEIIECTBA, Macce WIM 00bEMY OJHOTO W3 YYAaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIUIOBOTO 3(QeKTa peaknud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIUICCTB, MNPCBpALICHUA U COXPAHCHUA SHCPIUU

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

Teopernueckrie 0CHOBBI OPraHUYECKON XUMHH

11

[Ipenmer oprannveckoit XMMHUH: €€ BOSHUKHOBEHHE, pa3BUTHE U 3HAUYEHUE B MOJTYYEHUU HOBBIX
BEIeCTB W MarepuanoB. Teopusi cTrpoeHusi opranudeckux coeanHenuit A.M. bytieposa, eé

OCHOBHBIC ITOJIOKCHUA

1.2

CrpykTypHble (popMysbl OpraHMYecKrux BeulecTB. 'oMonorus, usoMepusi. XuMudeckas CBsI3b B
OpraHMYECKUX COEOUHEHHUSIX — OJHMHapHble W KpaTHble cBs3u. [IpeacraBineHue o

Knaccn(bnxaunn OpraHn4€CKuX BCHICCTB

1.3

HomenknaTtypa opraHuueckux COEIMHEHUN (CHUCTeMaThyeckas) U TpUBHAJIbHBIE Ha3BaHUSA

BaYKHEHIITNX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKHUX BCIICCTB

YrieBo10po/ibl

2.1

AJKaHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHMH psfg. MeraH W 3TaH — TMpocTeiuiue
MPEACTABUTENN QJIKAHOB: (U3MYECKHE M XUMHUYECKHE CBOWCTBA (pEakllud 3aMEIICHHS H

l"OpeHI/ISI), HaxXO0XXACHUEC B IIPUPOAC, TOTYUCHHUEC U IPUMCHCHHUC

2.2

AJNIKEeHBI: cOoCTaB M CTPOCHHC, TOMOJIOTUYECKUI P, OTWIEH H MNPOIMJIICH — HpOCTGﬁLHHG
OpeaACTaBUTCIIM aAJIKCHOB! (I)I/I?»I/IIICCKI/IG W XHMHYECKHE CBOICTBA (peaKI_[I/II/I r'uapupoBaHusd,

TaJIOTCHUPOBAHUSA, TUAPATAlIUH, OKUCIICHUS U HOHI/IMepI/ISaHI/II/I), MOJIYYCHUC U ITPUMCHCHHNC

2.3

Ankanuensl: OyraaueH-1,3 u MetunOyranuen-1,3: cTpoeHue, BakKHEHIINE XHUMHYECKHE

CBOMCTBA (peaKI_[I/IH HOJ'II/IMepI/I3aI_II/II/I). HOHy‘leHI/IC CUHTCTUYCCKOTO KaydyKa U pE3UHbL
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AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUA, TOMOJIOTUYECKHUI pAA. AI_IeTI/IJ'IeH - HpOCTeI\/’IH_II/II\/’I
npeACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHUC, (I)I/BI/I‘IGCKI/IG U XHMHYECKHE CBOMCTBA (peaKHI/II/I

TUAPHUPOBAHNA, I'AJIOTCHUPOBAHNS, TUApPATAIIUH, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzoun: CoCTaB, CTpPOCHHUC, (I)I/ISI/I‘-IGCKI/IG U XUMHYECKHE CBOMCTBa (peaKL{I/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), NOJIYdCHUC W TIIPHUMCHCHUC. TOJ'IyOJ'II COCTaB, CTPOCHUC,
(1)I/I3I/IHCCKI/IC U XUMHYECKHE CBOMCTBA (peaKL[I/II/I TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIY4YCHHUEC U

NPHUMCHCHUC. TOKCUYHOCTB ApCHOB. I'eneTnyeckas CBS3b MCXKAY  YIJIICBOOOPOdaMU,




MMpHUHAJICKAIIUMHA K pa3JIMYHbIM KJIaCCaM

2.6

[IpupoHBIE HCTOYHUKH YTIEBOIOPOOB. [IpupoHblii ra3 u nomytHeie HedTaHble Ta3bl. Hedth
u e€ mpoucxoxaerue. CrocoObl nepepabOTKH He(TH: NEperoHka, KPEeKUHT (TEPMHUYECKH,
KaTaIMTHYeCKui), mmponu3. llpomyktel mepepaboTku HehTH, HX NPUMEHEHHE B

MPOMBIIIICHHOCTH U B ObITYy. KaMeHHBIN YToJIb U IPOIYKTHI €r0 NepepadoTKu

Kucnopoacoaepxaiiine opraHu4ecKue CoeTMHEHMs

3.1

[IpenenpHBIC OTHOATOMHBIE CTUPTHL. METaHOJ M ATAHOJI: CTPOCHUE, (PU3HUECKIE U XUMUYECKHE
CBOMCTBA (peaklUU C aKTUBHBIMH MeTaJlJIaMH, TaJlOr€HOBOJOPOJaMH, TOPEHHE), IPUMEHEHUE.
BonopoHbie CBsA3M MEXAy MOJIEKYJIAMHU CIUPTOB. J[elicTBME METaHOIa U ITaHOJIa HA OPTaHU3M
4yesloBeKa. MHOroaTOMHbIE CIUPTHI. DTUJICHIJIMKOJb W TJIMLEPUH: CTPOCHHE, (PU3NYECKHE U
XMMHMUYECKHE CBOICTBa (B3aMMOJEIHCTBHE CO LIEJIOYHBIMU METaslaMU, KaueCTBEHHAsl peaKlMs
Ha MHOrOAaTOMHbIE CIHPTHI). JlelicTBUe Ha opraHu3M uyenoBeka. lIpuMeHeHue riuiepuHa u

OTUIICHT JIMKOJISA

3.2

@DeHo: CTPOEHHE MOJIEKYJbl, (pU3MUecKue M XUMHYECKHe CBOMCTBa. TOKCHYHOCTH (eHoIa.

[Ipumenenue denona

3.3

AJ'II))IGFI/I,HBI U KE€TOHBI. q)OpMaHBJIeFI/I)I, aleTalIbJACTruaA: CTPOCHUC, (I)I/ISI/I'-ICCKI/IC U XUMHYCCKHEC
CBOMCTBA (peaKHI/II/I OKHCJICHHUA MW BOCCTAHOBJICHHS, Ka4YC€CTBCHHBIC peaKHI/II/I), MOJIYYCHUE U

IIPUMEHEHHE

3.4

OHOOCHOBHBIC TIpeNeNbHbIE KapOOHOBBIC KHCIOTHI. MypaBbHHAsE W YKCYCHash KHCIOTHI:
cTpoeHne, (U3MYECKHEe M XHMHUYECKHE CBOWCTBAa (CBOMCTBA, OOmMe I Kjacca KHCIOT,
peakius dTepruHKaInn), ToJdy4eHne u npuMeHeHne. CTeapuHOBast U OJICMHOBAsI KUCIIOTHI KaK
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJH BBICIIUX KapOOHOBBIX KHCIOT,

HUX MOIOIIEe IeHCTBHE

3.5

CrnosxHble 3QUpbI KaKk TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Uapoan3 cla0KHBIX A3PUpPOB. Kupsbl.

I'unponus xupos. [lpumenenue xxupoB. buonoruueckas posb KUpoB

3.6

VYTraeBosbpl: cOCTaB, KiacCH(UKAIMs YIIIeBOJAOB (MOHO-, TH- W ToJiucaxapuibl). [roko3a —
MPOCTSHIIIMIA MOHOCAXapuJ: OCOOCHHOCTH CTPOCHHS MOJICKYIIbI, (DU3NYECKUE U XHUMHUYCCKHE
cBoiictBa (B3ammoneiictBue ¢ ruapokcugom meau(ll), okucieHne aMMUAYHBIM PAacTBOPOM
okcuma cepebpa(l), BoccraHoBIeHHE, OpOXKEHHME TIIFOKO3bl), HAxXOXJIEHHE B MPUPOJE,
npUMeHeHue, OuoJoruueckas poib. @otocunTe3. OpyKTO3a Kak M30oMep IIOKO3bl. Kpaxmai u
LEJUTI0NI03a KaK MpHUpOJHbIe mojauMepbl. CTpoeHHe Kpaxmana M UeJUToi03bl. PU3nyecKkue u

XHUMHYECKHE CBOMCTBA Kpaxmajia (I‘I/II[pOJ'II/IS, Ka4CCTBCHHAsA pCaKIus C I/IOI[OM)

A30Tcozlep>1<aume OpTraHU4Y€CKUC COCANHCHUSA

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIe OpraHU4Y€CKUC COCAUHCHUA. dusznueckrue U XUMHUYECKHUE
CBOMCTBA aMHHOKHCIIOT (Ha npumepe FJ'II/ILII/IHa). buomorndyeckoe 3Ha4€HHME AMHHOKHCIOT.

Ilenrtu bl

4.2

benku kak MNPpUPOAHBIC BBICOKOMOJICKYIIAPHBIC COCAUHCHUA. HepBI/I‘-IHaH, BTOpHUYHAsA U
TPETUYHAsA CTPYKTYypa OcnkoB. XMMUYECKHE CBOMCTBA OCIIKOB: THUApOJIM3, JACHATypanus,

KauCCTBCHHLBIC PCAKIIUU HA Oenku

BLICOKOMOJICKYJIHPHLIC COCAUMHCHUA




5.1

OCHOBHBIC TIOHATHS XHUMHU BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁZ MOHOMCp, HOJUMCD,
CTPYKTYPHOC 3BCHO, CTCICHbL MNOJUMCpU3AlUU, CPCAHAA MOJICKYJIIdpHasA Macca. OcHoBHEBIC

MCTOJbI CHHTC3a BBICOKOMOJICKYJIIPHBIX COGI[I/IHGHI/II;’I — noJimMepu3aluAa U NOJIMKOHACHCAIUA

5.2

DKCHEepUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIECTB M WX MPEBPALICHUN: O3HAKOMIICHHE C
oOpa3liaMyd TMPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIIacTMacc, KaydykoB. Ilomydenue

CUHTETUYECKOIO KaydyyKa U PE3UHBI

11 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

TeopeTnueckue OCHOBBI XUMUU

11

XUMHYEeCKUN  adneMeHT. AToM. Sapo aroma, W30TOMBL. — DJIEKTPOHHAs  000JOYKa.
DHepreTUyYecKre YPOBHHU, MOAYPOBHH. ATOMHBIEC OpOUTANH, S-, P-, d-3memeHThI. OCOOCHHOCTH
pacmpeselieHust ICKTPOHOB 10 OPOUTAISIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.

DneKTpoHHas KOHGUTypalus aTOMOB

1.2

[Iepnoanueckuit 3akoH u Ilepnoaudeckas cucrema xumudeckux sieMeHtoB [[.1. Menneneesa.
Cs3p mepuoamyeckoro 3akoHa u Ilepmoanueckoil cuctemMbl XMMHUYECKUX 3ieMeHToB J[.M.
MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX M CIOXHBIX BELIECTB MO TPyNNaM U

nepuojam. 3HaueHHe NePUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH

1.3

Ctpoenue BemecTBa. XUMHUECKas CBSA3b. BUIbI XUMUYECKOH CBsI3U (KOBAJICHTHAS HETIOJSIPHAS
U TIOJIApHAsi, HOHHAs, MeTaindyeckas). IoHbl: KaTHOHBI U aHMOHBL. MeXaHU3MbI 00pa30BaHUs

KOBQJICHTHOM XMMHUYECKOH CBSA3M (OOMEHHBIN M IOHOPHO-aKIIENTOPHBIN ). BomopoaHas cBs3b

1.4

BanenTHOCTS. BJICKTpOOTpI/IHaTeJ'IBHOCTB. CreneHb OKUCIICHUS

1.5

BemectBa MOJICKYJIAPHOTO W HEMOJICKYIAPHOI'O CTPOCHUA. 3aKOH IIOCTOSHCTBA COCTaBa
BeEIIeCTBA. THIIBI KPHUCTAININYCCKUX peH_IéTOK. 3aBHCHUMOCTh CBOMCTBA BCIICCTB OT THUIIA
KpHCTaHHquCKOﬁ peI_HéTKI/I. IlousTue o JUCIICPCHBIX CHUCTEMaAX. HctunHbIC T KOJIJTIOUJHBIC

PaCTBOPEI. MaccoBas 0 BElIeCTBA B pacTBOpC

1.6

Knaccn(bnxamm HCOPraHUYCCKUX COG,I[I/IHGHPlﬁ. HOMCHKJ'IaTypa HCOPraHNM4YCCKHUX BCIICCTB

1.7

Xumuyeckas peakuusa. Kiaccuduxamuss XUMHUECKHX pEakUii B HEOPraHUYeCKOW W
OpPraHMYECKON XMMHH. 3aKOH COXPaHEHUS MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS

OHEPTUU IIPpU XUMHWYCCKUX PCAKIUAX

1.8

CKOpOCTL pcCaKiuy, €€ 3aBUCHMOCTh OT Ppa3INYHBbIX (I)aKTOpOB

1.9

O6paTI/IMLIe pCaKknuu. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BIMAOOIUE Ha COCTOAHHUC

xumuyeckoro pasHosecus. [Ipunnun Jle Ilarense

1.10

aﬂeKTpOHI/ITI/IquKaH JUucCconuanus. CuibHBIE U cl1a0ble OJICKTPOJIUTEL. Cpena BOIHBIX paCTBOpPOB

BCIICCTB: KUCJiad, Heﬁ’I’paJIbHaﬂ, 1IeIoYHas. Peakiiyyu HOHHOTO oOMeHa

1.11

OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKkuuun

HeOpTaHI/IquKaH XHUMHUA




2.1

Hemeramnbl. Tlonoxxenne HemeramioB B llepuogumueckoil cucteMe XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTpOEHHUS aToMoB. DU3WUYECKHE CBOWCTBA HEMETAJIOB.

AnoTponus HEeMeTauIoB (Ha MpUMepe KUCIopoia, cephl, hocdopa u yriaeposaa)

2.2

XVMUYECKUE CBOMCTBA BAKHEHIIMX HEMETANIOB (TaJOTeHOB, CEPhI, a30Ta, dhocdopa, yriepoaa
U KpPEeMHHUsI) U HMX COCIUHEHUM (OKCHJOB, KHUCIOPOACOICPKAIIUX KHUCIOT, BOJOPOIHBIX

coequHeHui). [IpuMeHeHne BaXXHEHIINX HEMETAJUIOB U UX COCIMHEHUIA

2.3

Mertamel. [lonoxenune MeraimoB B Ilepuoandeckod cucteMe XMMUYECKUX AnemMeHToB [[.U.
MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0OYEK aTOMOB MeTayioB. OOmue
¢usnveckne cBoicTBa MeTauioB. CIIaBbl METALIOB. DJIEKTPOXUMUYECKUN PsiJ] HAPSHKCHUN

METAJIJIOB

24

XUMHUYECKUE CBOMCTBA BAXHEHUIITNX METAJUIOB (HATPUM, KaJIUi, KablUA, MarHui, aTlOMUHUMH,
[IUHK, XpOM, JKeJe30, MeIb) W UX coenuHeHud. OOmme crnocoObl MOMYyYEHHUs METaJIOB.

HpI/IMeHeHI/IG MCTAJIJIOB B 6BITy U TCXHUKE

2.5

I'enetmueckas CBI3b HCOPraHNn4Y€CKMUX BCUICCTB, NPHUHAMJIC)KAIIUX K PA3JIMYHBIM KJjIacCaM

XUMHS U KU3Hb

3.1

Ponp xuMum B oOecriedeHHMH SKOJIOTHMYECKOM, SHEPreTHUecKoW M MHUINEBOM 0e30MacHOCTH,
pa3BuTUM MeauIUHbL. [loHSATHE O HayyHBIX METOJaxX IO3HAHMS BEIIECTB U XUMHYECKHX

peakuui

3.2

[IpencraBiaenuss 06 0OOLMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO IMOJYYEHHUs Ba)KHEHIINX
BelecTB. UeoBek B MUpE BEIIECTB W MATEpUajOB: Ba)KHEWILHE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, Kpacku, CTEKJIO, KepamMHuKa, MaTepuasbl s SJIEKTPOHHKH,

HaHOMAaTepHallbl, OpraHN4YeCKHe U MUHEPAJIbHbIE yI0OpEHUS

3.3

XUMHS U 3[0pOBbE YEJIOBEKA: MpaBUiia UCIOJIB30BAHUS JIEKAPCTBEHHBIX MpenaparoB, MpaBuia

0€30I1aCHOTO MCITOJIb30BaAHUS npenapaTron OBITOBOM XMMHH B HOBCGI[HCBHOI\/'I KHN3HU




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

Xumust: 10-i1 knmacc: 6a3oBbiit ypoBeHb: yueOHuk / O.C. I'abpuemnsn, U.I'. Octpoymos, C.A.
Cnankos.- 7-e usn., crep.- Mocksa: IIpocsemienue, 2025.- 128c.: ui.
Xumust: 11-i knacc: 6a3oBbiil ypoBeHb: yueOHuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A.
Cnankos.- 7-e usn., crep.- Mocksa: IIpocsemienue, 2025.- 128c.: ui.

METOIAUYECKHUE MATEPHUAJIBI VIS YUUTEJA

Xumus (0a30BbIi ypoBeHb). Peannzanus oOpazoBaHUs: METOAMUYECKOE TOcOOUE AJIsl yunuTens /
Kasepuna A. A., [Inuyruna I'.B.; nox pen. I'. B. [Inuyrunoi. M. : ®I'BHY «MHCTUTYT
CTpareruu pa3Butusi oopazosanust PAOy», 2022 81 c.: ui.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
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