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MOSICHUTEJIBHAS 3AITUCKA
[IporpamMma 1o XMMHM Ha ypOBHE CpeAHero oOmiero oOpa3oBaHHUs pa3paboTaHa Ha

ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obOpazoBanuu B Poccuiickoit
®denepanuny, Tpe0OBaHUNH K pe3yibTaTaM  OCBOEGHUs  (eaepanbHO  0Opa3oBaTenbHOM
nporpammel cpennero obmero o6pazoBanus (POII COO), npencraBieHHbIX B DenepalbHOM
rocyaapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom Konnenuuu npenojgaBaHus
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanmsx Poccuiickoit denepanmm,
pean3yIOLUIMX OCHOBHBIE 00pa30BaTENbHbBIE POrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTerun
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOJOB K pa3pabOTKe NpOrpaMMbl MO XMMHH, K OIPEAEICHUI0 0OLIeH
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PA3BUTUSA O0YyYarOIUXCs CPEACTBAMH y4eOHOro MpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHE, I[I0JIydaeMO€ BBIIYCKHUKAaMHU  001Ie00pa3oBaTeabHOM
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo MX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ATallOM peajau3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MNPHUCYILUX LEJIOCTHOM CHUCTEeME XHUMHUYECKOro oOpa3oBaHUsA. OTH II€HHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHPOJIbl, (HOPMUPOBAHHUS MHUPOBO33pEHHS M OOLIEH KyJIbTYypbl
YeJIOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3/0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00YYarOLIMXCs HA YPOBHE CPEIHEro
o01rero 00pa3oBaHUsl CPEACTBAMH Y4€OHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOCHHUE
KOTOPOTO ONpEIENCHBl B MpOrpaMMe IO XHMHUH C Y4ETOM CHenM(pUKH HAyKW XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAKXkKe C y4ETOM OOIINX
Heneld M MPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPETHET0o OOIIEro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 POjb B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKIaja B
(dopMHpOBaHUE PAlIMOHATILHOTO HAYYHOTO MBILIUIEHHS, B CO3JJaHHE 1I€JIOCTHOIO MPEICTaBICHUS
00 OKpYXarolleM MUpe KaKk O €IMHCTBE MPUPObl U YEI0BEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE TMOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUSI B3aMMOCBS3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUS.

TecHo B3auMoAeWCTBYS C JPYrMMH €CTECTBEHHBIMM HayKaMH, XUMHS cTaja
HEOTHEMJIEMON YacThl0 MHUPOBOW KYJIbTYPbl, HEOOXOJUMBIM YCIOBHEM YCIEHIHOTO Tpyda H
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHas XMMHUsl KaK HayKa CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHUe TITOOAJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
4eJI0BEYECTBA — CBHIPbEBOM, HJHEPreTUYEcKOil, MUIIEeBOM, SKOJIOTMYECKOM Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM C 0OIIMMHU LENSIMU U NPUHIMUIIAMH CPEIHEro oO0IIero odpa3oBaHUsA
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BbIPa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS B JKHU3Hb COLIMYyMAa,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  mpeamera «XUMHS» SABISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XuMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUH M0 HEOPraHMUECKOW XMMUHU (C BKIIOUECHHEM



3HaHWHN W3 00Imeld XUMHUM) B opraHudeckoi xumuu. GopmMupoBaHUEe JAaHHOW CHCTEMBbI 3HAHUI
Opyd HM3YYCHUHU IpeaMeTa O0ecledrBaeT BO3MOXKHOCTH PACCMOTPEHHsI BCErO MHOT000pa3us
BEIIIECTB HA OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepxkanusi KypcoB — «Opranudeckast xuMus» u «O0mias 1 HeopraHuaeckast
XUMHA» cHOpMUpOBaHA B NMPOrpaMME [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K M3Y4EHUIO
y4yeOHOro Martepuasa M OOyCJOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
OIpe/IeNIEHHBIX TEOPEeTHUECKUX YPOBHsX. Tak, B Kypce OpraHMYecKOM XUMHMM BelIecTBa
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCHUYECKOM TEOPUU CTPOEHUS OPraHMYECKUX COEJUHEHHUH, a
TaKXKe Ha YpOBHE CTEPEOXMMMUYECKMX U 3JIEKTPOHHBIX IPEJCTABICHUH O CTPOCHHM BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAIOTCA B PAa3BUTHU — OT YIJIEBOJAOPOJIOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COeIMHEHMH. B Kypce OpraHMueckoil XMMHUU IOy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIero oOpa30BaHUs MEpBOHAYAIbHBIC
NPEICTaBICHUS O XUMHUYECKOH CBS3H, KIIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOMWCTB BEILIECTB OT UX CTPOCHMSI, 0 XMMUYECKOH peaKIiH.

ITon HOBBIM yriioM 3peHus B Ipeamere «Xumus» 0a30BOro ypoBHsI paccMaTpUBaeTCs
U3y4eHHbII Ha YpPOBHE OCHOBHOIO 00Iero o0pa3oBaHUs TEOPETHYECKHM Marepuan u
(akTOJIOrMUECKUE CBEJECHUS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yJarOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJ0JIOIMYECKUX TMO3UILIMM,
rIyO)Ke IMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIHMH 3TOro 3akoHa — OT o0OoOmiaromeit 1o
OOBSACHSIOLIEH U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BaKHEHIIMX BEILECTBAaX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHH, a TAKKE O XUMUUECKUX PeaKIHsIX, UX CYLITHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUS
jpononHserca B Kypcax 10 wm 11 kmaccoB dneMEHTaMHM  COJEp)KaHUS, HMMEIOINUMU
KyJbTYpPOJOTMUECKHI M MPHUKIAAHOM XapakTep. ODTH 3HAaHHUS CIIOCOOCTBYIOT TOHHMAHUIO
B3aMMOCBA3M XMMHH C JPYITMMHM HAayKaMH, PacKpblBalOT €€ poJib B II03HABATEIBHOU W
MPAKTUYECKON JESITebHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K IMpoOIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAUMMBIX MpoOiIemMax, CBA3aHHBIX C XHMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ JUIsl MONOJHEHUS! 3HAHUN, peIIeHus
MHTEJJIEKTYaJIbHBIX M KCIIEPUMEHTAJIBHBIX MCCIENOBATEIbCKUX 3a7ad. B 1emnom conepxanue
y4eOHoro npeamera «XUMHsS» JAHHOTO YPOBHS M3Y4YEHHUs OPUEHTHPOBAHO Ha (hOPMUpPOBAHHE Y
00yYaroImuxcsik MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHMMaHUS (punocodckux uaei, Takux Kak:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHM4YecKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (PakTaMH M TEOPETUYECKHMMH MPENNOChUIKAMHU,
OCO3HAaHHE POJIM XMMHUHU B PELICHUM 3KOJIOTMYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepHaIOB.

B mutane pemeHus 3amad BOCIUTAHMSA, PA3BUTUS M COLMAIM3ALUHU OOYUYaAIOIIMXCS
IPUHATHIE MPOrpaMMON MO XUMHUHM TOAXOABl K ONPEICIICHUIO COAEP)KaHHUS W IOCTPOEHUS
npeaMera IpeaycMaTpuBaioT (OpMHUpOBaHHE YHHBEPCAJIbHBIX YUYEOHBIX NEHCTBUM, MMEIOLIMX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JIEATEIILHOCTH: PEIIeHUs IpobieM, MOUCKa, aHaIu3a U
00paboTkn HMHPOpMAIUK, HEOOXOMUMBIX JJsi NPUOOPETEHHS ONbITa MPAKTUYECKOM U
HCCJIEIOBATENIBCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUU.

B npakTuke npenogaBaHusl XUMUHM KaK Ha YpOBHE OCHOBHOT'O OOIIero oOpa3zoBaHUs, TaK
U Ha YpOBHE cpenHero oOmero oOpa3oBaHUs, MpPH ONPEACICHUHM COJepKaTeIbHON



XapaKTEepUCTUKU LeJed H3y4eHUs IpeaMeTa HalpaBlIeHUEM IE€pBOCTENECHHON 3HAaYMMOCTHU
TPaOUIIMOHHO Tpu3HAércs (OPMUPOBAHME OCHOB XUMHUYECKOW HaykKd Kak oOiactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOAMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIPEEIICHUIO LIEJIeN N3YUEHHUS [IPEIMETA SBJISIETCSI BIIOJIHE OIIPAB/IAHHBIM.

CornacHo AaHHOW TOYKE 3pEHMs IJIaBHBIMHM LIEJIAMU M3Y4EHHUs MpeaMeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

. (dbopMHpOBaHHE CHCTEMBl XMMHUYECKMX 3HaHMH Kak BaxKHeHIIen
COCTaBJIAIOLIEH €CTeCTBEHHO-HAYy4YHOM KapTHHBI MHpa, B OCHOBE KOTOpPOHl Jjexar
KJIIOYEBbIC TMOHATHA, (DyHIAMEHTAIbHbIE 3aKOHBI U TEOPHUH XUMHH, OCBOCHHE S3bIKA
HAayKH{, YCBOCHHE ¥ TIOHUMaHHUE CYITHOCTH JTOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX pa3BUTHSI U CTAHOBJICHUS;

. dbopMHupoBaHHE W pa3BUTHE TMPEICTABICHHA O HAYYHBIX METOJax
MO3HAHUS BEIECTB U XMMUYECKUX peaKki, HEOOXOIUMBIX Ul NPUOOPETEHUsT YMEHUN
OPUEHTHUPOBATbCSI B MHpE BEUIECTB M XHUMMYECKHX SBJICHUH, HMEIOIIUX MECTO B
IpUPOJIE, B IPAKTUYECKOM U IOBCEAHEBHOM KHU3HM;

. pa3BUTHE YMEHUI U CIIOCOOOB JESTEIbHOCTH, CBA3aHHBIX C HAOIIOACHUEM
U OOBACHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOJIOJCHHEM TpaBWII 0E3011acHOTO
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ atuM, copepxarenbHas XapakTepUCTUKA 1ieJiel U 3aJa4 U3y4eHUs IpeaMeTa B
porpaMMe 1Mo XMMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMHU MPUOPUTETAMHU
B cucteMe cpenHero oOmiero obpa3zoBaHusa. CerojHs B IpernojaBaHUM XUMUU B OoJbIIei
CTENEHU OTHAETCS NPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJep)KaHus OOydyeHHs,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHMKAa 00IIe00pa30oBaTeIbHONM  OpraHU3alyH,
BJIAJICIOIIEr0 He HaOOpOM 3HaHMM, a (YHKIHMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHUSMH aKTHBHOT'O MOJIyYE€HUS 3HAHUH U MPUMEHEHUS UX B pPeajbHOM JKU3HU A peLIeHUs
MPAKTUYECKHX 3ajau.

B cBi3u ¢ 3TUM mnpu u3ydeHMM NpeaMmeTa «XHUMHS» JOMUHHUpPYIOIIEE 3HAuYeHUE
IPUOOPETAIOT TaKue 1eJU U 331a4H, KakK:

v ajanrtanus OOydYaloIUMXCsl K YCIOBUSIM JMHAMUYHO pa3BUBAIOIIETOCS
Mupa, (HOpPMUPOBAHME MHTEIJIEKTYAJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHMI0, COTPYJHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO TPAMOTHBIX
pelIeHNi B KOHKPETHBIX XH3HEHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMHU U HUX
IPUMEHEHHEM;

v ¢bopMupoBaHre y OOy4yarOUMXCS KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHIINI), HMEIOUIMX YHUBEPCAJIbHOE 3HAUYE€HHWE [UIsl DPA3JIMYHBIX BHUJOB
NeSITeIbHOCTH: pEelIeHHs] MpoOsieM, MOMCKa, aHalu3a U oO0paboTKH HH(pOpMAINH,
HEOOXOIUMBIX JJI1 MPUOOPETEHUS OMbITa JIEATEIbHOCTH, KOTOpas 3aHMMAET BaXKHOE
MECTO B TO3HAHUU XHMMHHU, a TaKXKe I OIEHKH C TMO3UIHMHA 3KOJOrMYECKOn
0€30MacHOCTH XapaKTepa BIMSHMS BEIIECTB M XMMUYECKHX MPOLIECCOB Ha OPraHU3M
4eJI0BEKA U MPUPOJHYIO CPENY;

v pa3BUTHE MO3HABATENBHBIX MHTEPECOB, MHTEIEKTYaIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00y4YaroImuXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPUOOpETaTh HOBBIE
3HaHUS 10 XMMHU B COOTBETCTBHUHU C KM3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BaTh
COBpEMEHHbIe MH(OPMALMOHHBIE TEXHOJIOTUU I MOMCKAa M aHaiu3a yd4eOHOW u
Hay4YHO-NONYJISIPHOW MHPOPMALIUN XUMUYECKOTO COJIEpKaHMUS;



v dbopMupoBaHHE ¥ pPa3BUTHE Yy OOYYAIOIMIUXCS AaCCOIMAaTHBHOTO |
JIOTHYECKOTO  MBINUICHHs, HAOJII0AaTeNIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpBIE 0COOEHHO HEOOXOIUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU U TPOBEICHHUU
XHUMHUYECKOTO SKCIIEPUMEHTA;

v BOCIIUTAaHHE Yy OOydaromuxcst YOeXIEHHOCTH B T'yMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHH, €€ BaXXHOH pOJM B pEIICHUH TIIOOAIBHBIX TMpolieM
paIMOHAIFHOTO TPHPOJIONIOIB30BaHUS, TONOJHEHUSI JYHEPIeTUYECKUX PECYpCOB H
COXpaHEHHsS TPHPOJHOTO PAaBHOBECHS, OCO3HAHHS HEOOXOIAMMOCTH OEpeKHOTrO
OTHOIICHHUS K TPHPOJE M CBOEMY 3JIOPOBBIO, a TaKXKe IPHOOPETCHUS OIIbITa
UCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHMW JUIS TPUHSTUS TPAMOTHBIX pEIICHHW B
CHUTYaIHsIX, CBA3aHHBIX C XHMUYECKHMU SIBIICHUSMH.

B y4eOHOM 1UTaHE cpeHero o01ero oopa3oBaHus 00IIee YUCIIO YaCOB, OTBEIEHHBIX IS
U3y4eHHs] XUMUU Ha 0a30BOM ypoBHE, coctaBisier 68 gacoB: B 10 kimacce — 34 yvaca (1 ygac B
Henento), B 11 kmacce — 34 gaca (1 yac B Heneno).



COJEP)KAHUE OBYYEHUA

10 KJIACC
OPI'AHMYECKASA XUMUA
Teopernyeckre 0OCHOBbI OPraHUYeCKOM XUMHUHU

IIpenMer oOpraHM4eckOM XHMMHH: €€ BO3HUKHOBEHHE, pPa3BUTHE W 3HAYCHHUE
B II0Jy4YE€HUHU HOBBIX BEUIECTB U MaTEpUaNOB. TeopHus CTPOCHUS OPraHMYECKUX COCAMHEHHH A.
M. bytnepoBa, €€ ocHOBHbIE NOJOXKEeHUA. CTPYyKTYpHbIE (OPMYJIBI OPraHMYECKUX BELIECTB.
I'omosorus, n3oMepus. XUMHUYECKas CBS3b B OPraHUYECKUX COCOUHEHHAX — OJHMHAPHBIE U
KpaTHBIE CBS3H.

[IpencraBnenne o  Kiaccuukanmum  OpraHUYecKWx  BemecTB.  HomeHnknarypa
OpraHMYECKUX COEJMHEHUN (cucTeMaTudecKkas) W TPUBUAIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTAaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJILHBIE METO/Ibl U3YYEHUS BEUIECTB M MX NPEBPAILCHUN: 03HAKOMJICHHE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOIIOACHUWE U OMNMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
IPEBPAILECHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (T1aBjieHue, OOyIIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psAx. MeTaH M 3TaH — mIpocTenmue

IPEJCTAaBUTENIN aJKaHOB: (U3NYECKHE W XUMHMUYECKHE CBOICTBa (peakuUuMy 3aMelIeHUs U
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUM Psil. DOTUIIEH U NMPONUIIEH — IPOCTEHIINE
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOWMCTBA (peaklUuu TUAPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpHU3alluN ), MOJy4YeHHE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaxXHEHIINE XUMUYECKHUE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBbI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMYECKHH psn. AUETHWIEH —
MPOCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHHUE, (PM3NUYECKHUE U XUMUYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (pU3MUECKHE W XUMUYECKHE CBOWCTBA (peakiuu
raJJoreHUPOBaHUS M HUTPOBaHUS), TOJY4YeHUE U TNpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio02eHuposanus U HUmpo6anus), noayieHue u
npumenenue. TOkCcHUHOCTh  apeHOB.  ['eHeTmdeckas  CBA3b  MEXIY  YIVIEBOJOPOJAaMH,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[Ipupoanble HCTOYHUKH YTIEBOAOPOAOB. [IprponHbIil ra3 u nonyTHble HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEeperoHka, KpPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YUEHUS BEUIECTB M MX NPEBPAICHUN: 03HAKOMJIEHHE C
o0pa3laMu MIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromnb», MoienupoBaHue
MOJIEKYJ YTJIEBOJIOPOJIOB M TaJlOT€HONPOU3BOIHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3a/a4u.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKOM peaknuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOJHOIO BEIIeCTBA WJIM MPOAYKTAa peaklUuu IO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).



Kucaopoacoaepxaiye oprannyeckie CoeiHHEHUs

[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHON M 3TAHON: CTpPOEHHE, (pU3MUECKHe U
XUMHUYECKHE CBOWCTBA (pEakUuu C aKTUBHBIMU METaJlJIaMH, I'aJIOT€HOBOJIOPOAAMH, FOPEHUE),
IpuMeHeHne. Bo1opoHbIe CBA3U MEKY MOJIEKYJIAMU CIUPTOB. J[eiCTBHE METAaHOJIa U ATaHOJIA
Ha OpraHu3M YeJI0BEKA.

MHOroaToMHble CHUPTBHI. OTWIECHIJIMKOJIb W TJIMLEPUH: CTPOEHUE, (PU3UYECKUEe U
XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO IIEI0YHBIMY METalJlaMH, KadeCTBEHHAs! peaKiys Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. llpumeHeHue riuuepuHa U
STUJICHIJIUKOJIS.

@deHo: CTPOCHHE MOJIEKYIBI, (pU3MUecKue M XHMMHUYECKHe CBOICTBAa. TOKCHYHOCTD
¢denona. [lpumenenue ¢enona.

Anbnerunasl U kemoHnvl. DopManbIeTHA, aleTajdbIeru]: CTpoeHue, (Qusnyeckue u
XUMHYECKHE CBOHCTBA (PEAaKIMM OKHCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIC PEAKIIMH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE Ipe/ieTIbHbIE KApOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsi KMCIIOTBI:
CTpoeHue, pU3NUECKUe U XUMUUYECKHE CBOICTBA (CBOMCTBA, 00LIME JUIs Kilacca KUCIOT, peakLus
TepupUKaM), MoldydeHHe M mnpuMmeHeHue. CTeapuHOBas U OJEHHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHCTBUE.

Crnoxuble 3(UpHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MApOIn3 CIIOKHBIX 3(UpPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYraeBojpl: cocTaB, Kiaccu(uKanus yrieBoaoB (MOHO-, TU- U noaucaxapusl). ['mokos3a
— IPOCTEHIIMI MOHOCAXapHJl: OCOOCHHOCTU CTPOEHMS MOJIEKYJIbI, PU3UUECKUE U XMMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM meau(ll), okucieHne aMMuayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHWE B TMPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemiono3a kak npupoHble moiuMepsl. CTpoeHue Kpaxmaia U LEeJUII0JIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJn3, KaYeCTBEHHAs Peakus C HOJ0M).

OKClIepUMEHTAIbHBIE METOJbl M3YYEHUs BELIECTB M MX MPEBpAllleHUN: MpPOBEACHUE,

HaOJIOZICHWE W ONHCaHWe JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIC
peaKkIMKU OJJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuiaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumojeicTBue rauuepuHa c¢ ruapokcuaom Meau(ll)), anpaerngoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcuaom wmemu(Il), B3aumoneiicTue
KpaxMasia C HOJOM), MNpPOBEAEHUE IPaKTHUYECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacy€rnble 3a1aumn.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKOM peaknuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOJHOTO BEIIECTBA MJIM MPOAYKTAa pEaklUuu MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIU IPOAYKTOB PEAKIINH).

A3oTcozepKalue OpraHndeckue COeAMHEHNS.

AMUHOKHCIOTBl Kak aM(oTepHble OpraHudeckue coeauHeHus. Pusmueckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpuMmepe IiniuHa). buonormueckoe 3HadeHue
aMUHOKHCIIOT. [lenTuasl.

benku kak mpupoaHbBIE BBICOKOMOJIEKYJISIPHBIE coelMHEHUs. IlepBuyHas, BTOpUYHAsA U
TpeTU4yHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa O€JIKOB: THAPOJIN3, JAEHATypanus,
Ka4eCTBEHHbIE PEaKIIUU Ha OEJIKH.



OKCIIepMMEHTAJIbHEIC METOALI M3YUCHHUS BEIISCTB M MX MPEBPAICHHMA! Ha6J'IIO,Z[eHI/IC u

OMUCAaHUC JACMOHCTPAIIMOHHBIX OIIBITOB: ACHATYypalHAd 0O€EIIKOB IIpu HarpCBaHuWH, LIBCTHLIC
peakiuu OEIKOB.

BbicokoMo1eKyJISIpHBbIE COeTMHEHUSI

OCHOBHBIE MOHITUA XUMHHU BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁZ MOHOMCp, MOJHUMED,
CTPYKTYpPHOE 3BCHO, CTCIEHb IOJMMEPHU3AIINN, CPEIHSST MOJIeKyJsipHas macca. OCHOBHBIC
METO/IbI CHHTE3a BHICOKOMOJICKYJIIPHBIX COCIMHEHHI — MOJMMEPU3AIHs M MOTUKOHICHCAITHSL.

DKCIEePUMEHTAIbHBIC METO/Ibl M3YYEHHsI BEIIESCTB U MX MPEBPAICHUN: 03HAKOMIICHUE C

o0OpasramMu IpPUPOAHBIX M UICKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.
MexxnpeaIMeTHEIE CBA3H.

Peanu3zanus MeXINpeaMETHBIX CBA3€H MPU MU3yYEHUHU OpraHudeckoi xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwe ecTeCTBEHHO-HAay4YHblE MOHATHUSA: SBJICHME, HAy4HbI (akT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CUHTE3, KJIacCU(pHUKAIMs, MepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
9KCHEPUMEHT, MOJICTUPOBAHHUE.

@dusnka: Mmarepus, SHEprusi, macca, aToM, O3JIEKTPOH, MOJEKYJa, SHEPreTHYECKHi
YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3MUYECKHEe BETMUUHBI U
€MHMILIBI X U3MEPEHMUSI.

Buonorus: knerka, opranusm, O6uocdepa, oOMEH BellecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPO/IbI, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: mnuuieBble MNPOAYKTBl, OCHOBBI PALlMOHAJIBHOIO MUTAHUSA, MOIOIIHUE
CPEICTBA, JIEKAPCTBEHHBIE M KOCMETHMYECKHE Ipenaparbl, MaTepuanbl U3 HCKYCCTBEHHBIX U
CUHTETHUYECKHX BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUS

Teoperuuyeckne 0CHOBbI XMMHH

XuUMHYECKUH dJeMeHT. AToMm. Sapo artoma, W30TOMBI. DJEKTPOHHAs 000JOYKa.
DHepreTHyeckre YpOBHHU, MOMAYPOBHH. ATOMHBIE OpOHTANH, S-, P-, - 31meMeHThI. OCOOCHHOCTH
pacmpeieieHusi SJIEKTPOHOB MO OpOUTANISIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPHOOB.
DneKTpOHHAas: KOH(QUTYpAIHs aTOMOB.

[lepuonnueckuit 3akon u Ilepumoanueckass cucTtemMa XHUMHUYECKUX d3JeMeHTOB [l
N. MenneneeBa. CBsi3b NEPUOAMYECKOrO0 3akoHa M Ilepmogmyeckoil CUCTEMBI XUMHYECKHX
anemeHToB JI. W. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
0 TPYIIIIaM | IepruoaaM. 3HaueHHe MePUOINIECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XHUMHUYECKash CBsI3b. BUABl XUMHUYECKOW CBSI3M (KOBaJleHTHAas
HEMoJISIpHasl W TOJSpHAas, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa3oBaHUS KOBaJICHTHOM
XUMHUYECKON CBsi3U (OOMEHHBIA M JTOHOPHO-aKIIETITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIEeKTpOOTpULIATENbHOCTh. CTeneHb OKuciieHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MoOJIEKyIIpHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH TTOCTOSIHCTBA COCTaBa
BEIIECTBA. THMBl KPUCTALIMYSCKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.



ITonsTe o pucnepcHbIX cucTeMax. VICTUHHBIE U KOJZIOWIHBIE PACTBOPBI. MaccoBas 10
BEIIECTBA B PaCTBOPE.

Knaccuukanuss HeopraHndeckux coeavHeHuid. HoMeHKmIaTypa HEOpPraHHYeCKHUX
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAAISKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuusd. Knaccudukanms XUMHYECKMX peaklUil B HEOPraHHMYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHUS MACChl BEILECTB, 3aKOH COXPAaHEHUS U NPEBPALLECHUS
SHEPruy NPU XUMHUYECKUX PEaKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasyinyHbIX (hakTopoB. OOpaTUMblE pEaKLUu.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle larense.

Onexrponutnyeckas nuccornuanus. CuibHble U cinadble 3neKTponnThl. Cpena BOTHBIX
PacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHAsA, ICIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METO/Abl M3YYECHMs BEIIECTB M MX NPEBPALICHUN: AEMOHCTpaLUs
tabmun «[lepuoanueckass cucrema xumuueckux snemeHtoB JI. M. MenpaeneeBa», uzyueHue
Mozeen KPUCTAJTINYECKUX PELIETOK, HabmroeHue

Y ONUCaHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3I0KEHHE MEPOKCHIa BOJIOPOA B
MPUCYTCTBUM  KaTaau3aTopa, ONPEACIICHUE Cpeabl PACTBOPOB BELIECTB C MOMOUIBIO
YHHBEPCATHHOTO MHIMKATOPA, PEAKIIM MOHHOTO OOMEHA), MPOBEICHUE MPAKTHICCKONH PaboThI
«Bnusiaue paznudHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN.

PacuérHble 3a/1a4u.

Pacuérel mo ypaBHEHUsSIM XUMHUYECKHX pPEaKUUid, B TOM YHCIE TEPMOXUMHUYECKHE

pacy€Thl, pacu€Thl C UCIOJIb30BAHUEM MOHATHUSL «MAaccoBasi A0JIsl BELIECTBAY.

Heoprannyeckasi Xumus

Hemerannsl. Ilonoxenune HemeramnoB B Ilepuoanueckoil cucreMe XUMHUYECKUX
sanemeHToB J[. WM. MenneneeBa M OCOOEGHHOCTH CTpoeHUs aTomMoB. Du3MYECKHE CBONCTBA
HEMETaJUIOB. AJUIOTPOMHS HEMETAIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBAa BaXKHEUINUX HEMETAUIOB (TaJOT€HOB, cephl, a3ora, docdopa,
yriIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUI).

[IpuMeHeHne Ba)KHEUIIUX HEMETANIOB U UX COECIMHEHUM.

Meraiutbl. [lonoxxenue Mmeraiuio B [leproanueckoit cucreMe XuMAYECKUX 3I1EMEHTOB /1.
U. MenneneeBa. OcOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0UeK aToMoB MeTaiioB. OOriue
¢uznyeckue cBoiictBa MeTayioB. CIUlaBbl METAIIOB. DJEKTPOXUMHUUYECKUN PsA HaNpsyKEHHUH
METaJJI0B.

XWMHYECKHUE CBOWCTBA BAXHEHIIMX META/UIOB (HATPHUH, KalWid, KaJblIUA, MarHui,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHH.

O6mue cnocoObl moydeHus MeTauioB. [I[puMeHeHne MeTamuioB B OBITY U TEXHUKE.

OKCIEpPUMEHTAIbHBIE METO/bl M3YYEHHs] BEIIECTB W UX MPEBpAIICHUH: HU3YYeHUE
KOJUIeKIIUA «MeTalutbl U CIUIaBbl», OOpPa3IOB HEMETAJUIOB, PEIICHHE AKCIEPHUMEHTATbHBIX

3a1a4, HaOJNIOJIEHME W  ONHMCAHWE JIEMOHCTPAI[MOHHBIX W  JIAOOpAaTOPHBIX  OIBITOB
(B3aMMO/ICHICTBIE THIPOKCHAA ATIOMUHHS C PacTBOpAMH KHCJIOT W IIENIoYei, KadyeCTBEHHBIE
peaxkuy Ha KaTHOHBI METAJIJIOB).

Pacuérneble 3anaum.




Pacuérbl Maccel BemiecTBa Ui 00bEMA ra3oB MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEUIECTB, PacdéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIUU, €CITH OJJHO U3 BEIIECTB UMEET IMPUMECH.

Xumus 4 KU3Hb

Ponp xwmum B 0OOECIEUEHWUH OSKOJOTHYECKOH, HSHEPreTUYeCKOW ¢  MHUIICBOU
0e30MacHOCTH, Pa3BUTHH MeAULMHBL. [loHSATHE O Hay4yHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKHUX PEaKLIUM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO MOJy4YeHUs
BAKHEUILNX BEUIECTB.

YenoBek B MHpe BEUIECTB UM MATEpPUAJIOB: BAKHEHIIME CTPOUTEIIBHBIE MaTEpHUAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTrepuaibl IJs SJICKTPOHHUKH,
HAHOMAaTEPHAJIbI, OPTaHNYECKHE U MUHEPATIbHBIC yI0OpEHUS.

XuMUA U 300pOBbE YEJIOBEKA: MPABUJIA HMCIOJIb30BAHMS JIEKAPCTBEHHBIX MpENapaTos,
npaBuia 0e30MmacHoOro MCIIOJIb30BAHUs IpenaparoB ObITOBOM XUMUU
B [IOBCEJTHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeIMEeTHBIX CBS3EH MPU M3YYSHUU OOIel U HEOpraHMYeCKOH XUMHUH B

11 xnacce ocyuiecTBiseTCsS Yepe3 UCIOJIb30BaHNE KAaK OOIMX €CTECTBEHHO-HAYUHBIX MOHSITUH,
TaK " HOH?ITI/Iﬁ, ABJIIOINUXCA CUCTCMHBIMHA 11 OTACIBHBIX MPCAMETOB €CTCCTBCHHO-HAYYHOI'O
IMKJA.

OOmue ecTeCTBCHHO-HAY4YHBIC IOHSATHS: HAy4YHBIA (DaKT, THIIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTe3,  Kiaccuukauus,  MEepUOAUYHOCTb,  HAOJIOJICHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHHE, SIBICHUE.

@dusuka: marepus, SHEprus, Macca, aToOM, JJEKTPOH, NPOTOH, HEMTPOH, WOH, M30TOI,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BelleCcTBa, (U3NUECKUE BEJIMYMHBI U €MHUIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, oOMeH BCIICCTB B OpraHu3Me.

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomorus: XUMHUYECKas IMPOMBIINIJICHHOCTD, MCTAaJLTypTH-, IIPOU3BOJACTBO
CTPOUTENIBHBIX MaTepUaioB, CEJIbCKOXO351ICTBEHHOE IIPOU3BOCTBO, MUIIEBast
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIJIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHUX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB, JEKTPOHHAS ITPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHA
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYUYAIOUITUMUCS
porpaMMm cpeaHero obiiero oOpa3zoBaHUs (JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboTKU IJIaHUPYEMbIX pPE3YyJIbTaTOB OCBOCHHS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOJXOIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yNIbTaTOB OCBOCHHUS TpeAMeTa «XHUMHUS» Ha YpPOBHE CpeaHero oomero oobpazoBaHUs
BBIJICJIEHBI CIICAYIOUINE COCTABIIAIONINE:

v\ 0co3HaHHE OOYYAOLIMMHUCA POCCHMCKOM TI'PakKIaHCKONM MIEHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHHIO;

v HaJM4YMe MOTHUBALUK K O0YYECHHUIO;

v’ lieleHANpaBIeHHOEe Pa3BUTHE BHYTPEHHUX YOEXKICHHHM JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX [IEHHOCTEH M UCTOPUYECKUX TPAAULIUN 6a30BON HAYKH XUMUMU;

v' TOTOBHOCTH M CIIOCOOHOCTH OOYYarOIIMXCA PYKOBOACTBOBATHCS B  CBOEH
ACATCIIBHOCTH HNCHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, NPUCYIIHUMHA HCHOCTHOﬁ
CUCTEME XMMHYECKOI0 00pa3oBaHMUs;

v HaJu4Yhe TMPaBOCO3HAHMS DKOJOIMYECKOW KYIbTYpbl M CIIOCOOHOCTH CTABHThH
LECJIN U CTPOUTD ) KU3HCHHBIC ITJIaHbI.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHS» TOCTUTAIOTCS B EIMHCTBE
yueOHOM M BOCHUTATENBHON JEATEIBbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COLIMOKYIIBTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCHUHCKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIpaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLTUMH TIpOIIeccaM CaMOTIO3HAHMS, CAMOPAa3BUTHS M HPABCTBEHHOT'O CTAHOBIICHUS
JTUYHOCTH 00YYaIOIIUXCSI.

JIM4HOCTHBIE Pe3yJabTaThl OCBOCHUS MpeAMeTa « XUMHUS» OTPaXkatoT chopMUPOBAHHOCTH
OMbITAa TIO3HABATCIILHOM M TIPAKTHUYECKOH JACSITEIFHOCTH OOYYAIOIIMXCSA IO peaTu3aiuu
IMPUHATBIX B O6HI€CTB€ HCHHOCTeﬁ, B TOM YHCJIC B 4aCTHU:

1) rpakIaHCKOro BOCIMTAHMS:

OCO3HaHHUs 00YYaIOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 0OSI3aHHOCTEH, YBaXKCHUS
K 3aKOHY U MPABOMOPSAKY;

MPEJICTABICHHUS] O COIMAIbHBIX HOPMAax W MpPaBHJIAX MEKIMYHOCTHBIX OTHOIIECHUN B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOfI ACATCIIBHOCTU ITPH CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pPEIICHUN y‘—Ie6HBIX M ITO3HAaBAaTCJIbHBIX 3a7a4, BIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH IIOHMMATh U INPpUHHUMATb MOTHBBI, HaAMCPCHUA, JIOTUKY W aApPTryYMCHThBI
JIPYTHUX TIPU aHAIKU3E PA3TUYHBIX BUOB YUEOHOU IS TENHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY W HAay4YHOMY HACIEAUIO OTEYECTBEHHOM
XUMUH;

YBOXCHHSI K IPOIIECCY TBOPYECTBA B OOJACTH TCOPHH M MPAKTHYECKOTO NMPUMECHCHHUS
XUMHHU, OCO3HAHUA TOTO, YTO AJOCTHKCHHA HAYKH €CTb PE3YyJIbTAT JJIHNTCIBbHBIX Ha6J'II-O)IeHI/II\/’I,
KPOIMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda y‘—IéHBIX " IPaKTUKOB,



MHTEpECa W TII03HABaTEIbHBIX MOTHBOB B IIOJYYCHHMM U MOCIEAYIOIIEM aHaJIN3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBE/ICHHS,

CIOCOOHOCTH  OLEHMBATh CHUTYallMH, CBS3aHHBIE C XHMHYECKUMHU SIBICHUSIMH,
U TIPUHUMATh OCO3HAHHBIE PELIEHHs, OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LIECHHOCTH;

TOTOBHOCTH OILICHUBaTh CBOE IOBEJCHME M IOCTYNKH CBOMX TOBAapHINEH C NO3MLUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ITUX MOCTYIKOB;

4) hopMupoOBaHUS KYJIbTYPHI 3/10POBb:

MOHMMAaHMsI IIEHHOCTEH 370poBOoro u Oe3omacHOro obpasza >KM3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

COOFOICHHST TPaBUil OE30MacHOTO OOpAIEHUsSI C BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HHU U B TPYJOBOH J1€ATEIILHOCTH;

IIOHMMaHMsI LEHHOCTH MPaBUJ MHIMBHIYaJIbHOIO M KOJUJIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMS IOCJEACTBUI M HENPHUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHs aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy/10BOT0 BOCIUTAHUS:

KOMMYHUKATHBHOH KOMIETEHTHOCTH B Yy4eOHO-HCCIIEIOBATENLCKON IESTEeIbHOCTH,
0O0IIECTBEHHO TOJIE3HOM, TBOPUYECKOI U APYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKHX 3a/ad COLMaIbHOU
HaIlpaBJIEHHOCTH (B PAMKax CBOEr0 KJlacca, IIKOJbI);

MHTEepeca K MPaKTHUECKOMY M3YUEHHUIO Mpo(deccHil pa3IMyHOro poja, B TOM YHCIEe Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBaKEHHSI K TPYAY, JIOASIM TPpY/Aa U pe3yJibTaTaM TPYyI0BOH 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJbHOH TPAaeKTOpUU 0Opa3oBaHUs,
Oyaymieit mpodeccun U pealn3alui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB M MOTPEOHOCTEH 00IIEeCTBa;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTUYECKH 11e71eCO00Pa3HOro OTHOUICHHUS K IPUPOE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHMS I100aJTBHOTO XapaKkTepa SKOJOTHUECKUX MPOOIIeM, BIUSHUS S5KOHOMUYECKHX
IPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOM Cpelibl;

0CO3HAHHS HEOOXOAUMOCTH HCITOJIb30BAHMSI TOCTIKEHUI XUMHH JIs1 PEIICHHUST BOIIPOCOB
PaMOHAIFHOTO TIPUPOJIOTIOIB30BaAHUS;

aKTUBHOTO HETIPHSTHS JCHCTBHHA, MPUHOCAIINX BpPEA OKPYKAIOUIeH MPHUPOIHOHN cpere,
YMEHHUSI TIPOTHO3UPOBATH HEOIArONpHUSTHBIE YKOJIOTHYECKHE MOCICICTBHS MPEITPHHUMACMBIX
JEMCTBUN U NPENOTBPAILATD UX;

HAINYMS Pa3BUTOIO 3KOJOTMYECKOT'O MBIIUICHHS, HKOJOTHUECKOW KYJIbTYphl, OIBITA
NeSITeIbHOCTH  OKOJIOTUYECKOM  HalpaBlIeHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCSI HMMHU B
MO03HABATEIbHOM, KOMMYHUKATUBHOMN M COIIMATIbHOMN MPAKTHUKE, CTIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTHBOCTOSTH HICOJIOTHH XeMO(pOOHH;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

C(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;



MMOHUMAaHUS CHEeMUPUKH XHUMHUH KaK HayKd, OCO3HaHUA €€ ponu B (HOPMUPOBAHHH
paIMoOHAIHHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKPYKaIOIIEeM
MHpE KaK O €IMHCTBE IMPUPOALI M YEJIIOBEKA, B IMO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEH WU
pelIeHrnr IpoOIeM COXPaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B OCOOOW 3HAYMMOCTH XHWMHUHU JJISi COBPEMCHHOW ITMBWIM3AIMH: B €€
T'YMaHUCTUYECKON HAIPaBICHHOCTH M BaXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYPBI, PEIIEHUU TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTIO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEAMIMHBI,
00ecreueHUH yCIOBUM YCTICIIHOTO TPYJA M AKOJIOTHYECKA KOM(DOPTHOM KU3HH KKIOTO YIeHa
o0I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: T[IOHMMaHHUs CYIIHOCTH METOAOB ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIOJIb30BATh IMOJIy4aeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUS SIBJICHUU OKPYXAIOIIEr0 MUpA M MPOUCXOASAIIMX B HEM HM3MEHEHHUH,
YMEHHsI J1eJaTh 000CHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJb30BaTh XUMHUYECKHE 3HAHHUSA IS PEIICHUS
po0JieM B peabHBIX KU3HEHHBIX CUTYAIIHSIX;

HMHTEpEca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYEHHI0 HOBBIX 3HAHUM MO XUMHUH B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpylda B pa3nuyHbiX cdepax mnpodeccHoHaTbHON
JIeSITEILHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOSHHS Y4eOHOTO mpenMeTa «XHMHsS» Ha YPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMBbIe JUISI (POPMHPOBAHUS MHUPOBO33PEHUSI OO0YYAIOIIUXCS MEKIMCHUIUIMHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienn(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELECTBO,
SHEPrus, SIBIEHUE, MpOoIecC, CUCTeMa, HAy4dHbIH (akT, MPUHIMI, TMIIOTE3d, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCClIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

VHHUBEpCalbHble ~ y4eOHble  JeiicTBUsi  (TIO3HaBaTelbHBIE,  KOMMYHHKATHBHBIC,
perynatuBHbIe), oOecneunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMATBHOM KOMIIETEHIIH 00yJarOIINXCs;

CHOCOOHOCTh ~ OOYyYaromMXcs  HMCIOJB30BaTh  OCBOEHHBIE  MEXJIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MertamnpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYeOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OBJIaIICHl/Ie YHuBEpPCAJIbHBIMU y‘leﬁHbIMPl MMOo3HaBaTC/JIbHbIMU HeﬁCTBHﬂMH:

1) 6a30BbIe JJOTMUYECKHE AeHCTBUS:



CaMOCTOSITENILHO (POPMYJIMPOBaTh M aAKTyalIM3HpOBaTh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTth;

ONpEeAEIATh LIEIU JEATEIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUHM HMX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

HCIIOJIb30BaTh IPU OCBOCHHM 3HAHUM NPUEMBI JIOTUYECKOIO MBIIIEHUS — BBIICIATDH
XapakTepHble MpHU3HAKKM MOHATHM M yCTaHABIMBaThb MX B3aHMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOLUE MTOHITUS AJIs1 OOBSCHEHMSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BbIOMPATh OCHOBaHMS W KPUTEPUM JUISl KJIACCU(PHUKALMKM BELIECTB M XMMHUYECKHX
peaKIuii;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKY U3Y4aeMbIMU SIBICHUSIMY;

CTPOUTb JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, NEIYKTHBHBIC, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATH B IPOLIECCEe MMO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOEIbHBIE PEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHUMHUYECKOM peakuud — [pU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/lay, IPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3Y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHSI:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIU;

dbopMynHpoBaTh UENM W 3aadyd MCCIEIOBAHMSA, HCIONB30BaTh IIOCTABICHHBIE |
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIaJICTh HaBBIKAMHM CaMOCTOSITEJIBHOTO IIJIAHUPOBAaHUS W IPOBEACHUSA YYECHHMYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOII0AaTh 32 XOAO0M Ipollecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOILIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MPUOOpPETaTh OMBIT YYEHUYECKOW MCCIeA0BATEIbCKOM U MPOEKTHOW JAESITEeIbHOCTH,
IPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELIEeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METO0B [TO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B pa3IMYHBIX HCTOYHMKAX HMHPOpPMALUU (HAYyYHO-TIOMYJIsIpHAs
JUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypchl MHTepHera),
aHAIM3UPOBATh HH(GOPMALIMIO PA3IWYHBIX BUIAOB U (OpPM TNPEACTaBICHUS, KPUTUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GbopMynHpoBaTh 3alpochl U MPUMEHATh pa3IMYHbIE METOAbl NpPHU TOUCKE U O0TOOpe
uH(popMali, He0OXO0AUMOI /17151 BBITIOJIHEHUS y4e€OHBIX 3a7a4 ONpeAeaéHHOrO TUIIA;

pUOOPETaTh OMBIT MCIOIb30BaHU HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (POpMY NpescTaBlIeHUs] HHPOPMALUHU (CXEMBI,
rpad UKy, 1MarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHbI $A3BIK B KayeCTBE CpEACTBAa MpH paboTe ¢ XUMHYECKOU
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HaKu U
CUMBOJIBI, hopMyIibl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

UCIOJIb30BATh U IPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISIHOCTH.



OBJ'Ia)IeHI/Ie YHUBEPCAIBbHBIMU KOMMYHUKATUBHBIMU JeHCTBUSIMM:

3aJaBaTh  BOMNPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ JHUajiora
W/WIN JTUCKYCCUH, BBICKa3bIBaTh HJCH, (OPMYIMPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHMS IPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C NPE3EHTALMEH PEe3yJIbTaTOB ITO3HABATEIbHOU NEATEIbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM [P BBIIOJHEHUM XHMHYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl O HCCIENOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanusanuu y4eOHOTro IIPOEKTa 51 (dbopmynHrpoBaTh BBIBO/1bI
[0 pe3ylbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IIYTEM COIVIACOBAHMS IO3ULUN B XOIe
o0CyXeHusI 1 0OMEHa MHEHUSIMHU.

OBnane}me YHuBEpPCAJIbHBIMMU PEryjJasaTUBHBIMUA HeﬁCTBI/IﬂMI/I:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBJISATH CBOKO IO3HABATEIbHYIO JEATEIIBHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh M M0 Mepe HEeoOXOAMMOCTH KOPPEKTHPOBAThH
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBINOJHEHUM YUEOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJIyYEHHUS! HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEaKLUsX;

OCYLIECTBIIAATh CAMOKOHTPOJIb CBOECH JIEATEIPHOCTH HAa OCHOBE CaMOaHalnu3a M
CaMOOLIEHKHU.

HPEAMETHBIE PE3YJIbTATHI

10 KITIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKON COCTaBIAIONICH €CTECTBEHHO-
HAayyHOW KapTHUHBI MHpA, POJM XMMHUU B IO3HAHUHU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHUYECKUX 3aJad M OSKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310pPOBBIO U IPUPOJIHOM CpENE;

BJIAJICHUE CHUCTEMOM XHMMHMYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJATrarolIne
MOHSTHS (XUMUYECKUI IIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSPHBIE 00BEM, YIIIEpPOAHBIH  CKEJIET,
GyHKIMOHAIbHAS TPYIIa, pajuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psiA, TOMOJIOTH,
YIII€BOIOPOAbI, KHCIOPOA U a30TCOJIEprKalle COeTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHs CTPOEHHUS OPTaHUYECKUX
BemectB  A. M. bytinepoBa, 3akOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUS, JEKAllUe B OCHOBE MOHHUMAaHUS
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PaKTOIOTHYECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUH 1 0€30IaCHOM MCIOJIB30BaHUHU BaXKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTETHPHOCTH YEIOBEKA;



Cc(OPMHPOBAHHOCTb YMEHUH BBISABIIATH XapaKTepHbIE PU3HAKU NIOHATHH, yCTaHABINBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE IOHATHS [IPU OIIMCAHUM COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY Ui COCTABIICHHS
MOJICKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (OPMYII OPraHUUECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKUX PEaKLMH, U3rOTABJINBATH MOZCIN MOJIEKYJ OPraHMYECKHX BEILECTB
JUTSL AJUTFOCTPALlUU UX XUMHUYECKOTO M TPOCTPAHCTBEHHOI'O CTPOCHMS;

COPMHPOBAHHOCT, ~ YMEHHMM  YCTaHaBIMBATh  IPHUHAJICKHOCTb  H3YYEHHBIX
OpPraHMYECKHUX BEIECTB [0 HMX COCTaBy U CTPOCHHIO K ONpPEeNeNEéHHOMY Kiaccy/rpymnie
COCIMHEHU N (yrneBomopojsl, KHCIIOPOJL U a30TcoJepIKalIne COEJIUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaThb UM Ha3BaHUS 110 CUCTEMATUYECKON HOMEHKJIAType
(IUPAC), a Taxke NpUBOAWUTH TPUBUAIbHBIE HAa3BaHUS OTACIBHBIX OpPraHMYECKHUX BELIECTB
(3TWJIEH, TIPONIWJICH, AaNeTWJICH, OSTWICHTIHNKOIb, TJHLEPUH, (eHon, QGopMaIbaeru,
aleTAIbJETH], MypaBbUHAs KHCIJIOTA, YKCYCHAs KHCJIOTa, OJEUHOBAs KHUCIIOTAa, CTEapUHOBAs
KHCIIO0Ta, TII0K03a, (PpyKTo3a, Kpaxmal, HeJlIr103a, IIUIHIH);

C(OPMHUPOBAHHOCTh YMEHHMs OIpPENENATh BHJbl XUMHYECKOM CBS3M B OpraHMYECKHX
COEMHEHUX (OJJMHAPHbIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS TPUMEHATH IOJIOKEHHSI TEOPHU CTPOCHHSI OPraHUYECKUX
BemectB A. M. BytnepoBa st 0ObCHEHHS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa U
CTPOEHMUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEpPHU30BaTh COCTaB, CTPOCHHUE, (UBUYECKHE H
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTAaBUTENIECH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeTaH, 3TaH, 3TWJIEH, NPONMJEH, aleTuieH, OyragueH-1,3, mermnOyraaueH-1,3, OeH3omn,
METaHOJI, 3TaHOJI, STWJIECHTIUKOIb, TTUIEPUH, (EHOI, aleTalbleTHl, MypaBbUHas U YKCyCHas
KUCJIOTBI, TJIOKO3a, Kpaxmai, LeJIiI03a, aMUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKJIY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepHU30BaTb HCTOYHUKU YTIIIEBOJOPOJHOIO ChIPbS
(HedTb, TMPUPOHBIA Ta3, Yrojib), CIOCOOBI UX MEpPepadOTKU M MPaKTHUECKOE MPUMEHEHHE
MPOJIYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIUMCIEHUS IO XMUMHUYECKHM YpaBHEHHSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BELIECTB
WIN TIPOYKTOB PEAKIIUN);

c(hOPMUPOBAHHOCTh yMEHHUH BJIAJIETh CUCTEMON 3HAaHWKW 00 OCHOBHBIX METOJaX
HAyYHOTO MO3HaHUs, UCIOIb3YEMbIX B XUMHUH MPU U3YUYEHUU BEIIECTB U XMMHMUYECKUX SIBICHUMN
(HaOmrofieHHe, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHH COOIIIO/IaTh MPaBUiIa MOJIB30BAHUS XUMHUECKONW TOCYION U
71a00paTOpHBIM 000PYIOBAaHHEM, A TAKXKE MTPaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IUIAHUPOBATh U BBINOJIHATH XUMHUYECKUH HKCHEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BELECTB MPH HarpeBaHUH, MOJy4YEHHE 3TUJIEHA U HU3YYEHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTypanusi OeJIKoB IpHU
HarpeBaHUU, LIBETHbIE PEAaKIUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHHMKH 0€30M1aCHOCTH



npy 0OpallleHNH C BEIEeCTBAMU M JJAOOPAaTOPHBIM 000pYIOBAHUEM, IPEACTABIATh PE3yJbTaThl
XMMHYECKOTO JKCIEpUMEHTa B (opMe 3alluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUECKH aHAIM3UPOBATh XMMUYECKYIO HH(OpMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBOi nH(popmaru, UHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTb YMEHHMH COOJMIOAATH MpaBUJa HSKOJIOTMYECKU LIEJIecO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH IEATEIBHOCTH B LEISIX COXPAHEHUs CBOErO 370POBbS U
OKpYXKarollled MPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpEACIEHHBIX OPraHMYeCKUX BEIECTB, NOHMMas cMbici mnokaszarens [I/JIK, moschate Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;

Ui 00yYaromuXcs ¢ OrPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbS: YMEHHUE NMPHUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIA;

IUIe  CHeNlbIX M CIa0OBUIAIIMX OOy4aroIluXcs: yMEHHE HCIOIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy o0o3HaueHuit JI. bpaiins i 3anucu XuMu4eckux popmyil.

11 KIIACC

[IpeameTrHsie pe3ynbTaThl OCBOEHUSI Kypca «OOmIass W HeEopraHUYecKas XHUMHS»
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUH: O XWMHUYCCKOW COCTABJIAIONICH ©CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUM SIBJICHUU NPUPOIBI, B (hopMHpOBaHUH
MBIIUICHUST U KYJIbTYpPhl JIMYHOCTU, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN IS
pelleHusT TPAaKTHUYECKUX 3aJad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
37I0pPOBBIO U IIPUPOIHOM CPEE;

BJIAJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJArarollne
NOHATHS (XMMHYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIBHOCTh, CTEINEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KPUCTAJUIMYECKass  pEIIETKA, TUIMbl XWUMHYECKUX  PEAKIUh, pacTBOp, JJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs TUCCOLUMALNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOpHUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON aucconuanuu, nepuoandeckuii 3akoH JI. . MenneneeBa, 3akoH
COXPAaHEHHUsI MAacChbl BELIECTB, 3aKOH COXPAHEHUS W IPEBPALLCHUS SHEPIUM IPU XUMHUYECKHUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHHU, MHPOBO33PEHUYECKHE 3HAHUS,
Jie)Kalye B OCHOBE IOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUUYECKUX SBIICHHI,
(haKTOJIOTUUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYYEHUH U O€30MacCHOM HCIOIb30BaHUHN
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUIECKOMN JCITEIHPHOCTH YEIIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHHUN BBISBIIATH XapaKTePHbIC MPU3HAKH MMOHATHHA, YCTAaHABINBATH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS MPU ONUCAHUHM HEOPraHUYECKHUX
BEILIECTB U UX MPEBPALLICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYH) CHUMBOJIMKY IS COCTABICHUS
dbopMyn BeHIECTB W ypaBHEHUN XUMHUYECKUX PEAKIMI, CHUCTEMATHYECKYI0 HOMEHKIATypy
(IUPAC) u TtpuBHajbHbIE Ha3BaHHUS OTIENbHBIX HEOPraHWYECKUX BellecTB (yrapHblii ras,
YIJICKUCIIBIA Ta3, aMMHUaK, Tami€Has HW3BECTh, HeraméHas HM3BECTh, NMUThEBas COJa, MUPUT U

Apyrue);



cOPMUPOBAHHOCTh YMEHUW ONpENeNATh BaJECHTHOCTh U CTENEeHb OKHCICHUS
XUMHUYECKHX DJJIEMEHTOB B COEAMHEHUSX Ppa3JIMYHOIO COCTaBa, BMJ XMMHMUYECKOH CBS3U
(KoBaJIeHTHAasi, MIOHHAs, METAJUIMYECKasi, BOJAOPOJHAs) B COCAMHEHMSIX, TUI KPUCTAINYECKOU
PEIIETKY KOHKPETHOT'O BELIECTBA (aTOMHasl, MOJIEKYJIsipHasi, HOHHAs, METAIJINYECKas), XapaKTep
Cpellbl B BOAHBIX PaCTBOPaX HEOPraHUYECKUX COEIMHEHUN;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHAJIC)KHOCTh HEOPTaHUYECKUX BEILECTB
[0 X COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe CoeTuHEeHuN (IpOoCThie BEllecTBa — METAJUIbl U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHBIE TUAPOKCUDI, COJIH);

chOpPMUPOBAHHOCTh yYMEHHUH pacCKphIBaThb CMBICH HEpUOAMYECKOrO 3akoHa /.
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATU3HUPYIOUIYIO, OOBSACHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH XapakTEpU30BaTh DIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cUCTEMbl XMMUYECKUX 3JIeMEHTOB Jl.
W. MenzerneeBa, MCHOJb3YsA TOHATHS «S-, P-, O-37€KTPOHHBIC OPOUTAINY, «IHEPreTHUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBONCTB XMMHMYECKHUX OJJIEMEHTOB M HX
coelMHeHU 1o mnepuojam u rpynmnaMm l[lepuoamyeckoil CUCTEMbl XMMHUYECKUX 3J1€MEHTOB /Jl.
H. Menpeneena;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHCHIBATH) OOIIHME XUMHUYCCKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, IOATBEPKIATh CYIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJy HEOPraHMYeCKMMHU BEIECTBAMU C IIOMOILBIO ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

c(OPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMUYECKUE PEAKIUU MO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMYy 3(hdexTy peaxiuu,
U3MCHEHHIO CTETIEHEeH OKUCIICHHS DJIEMEHTOB, 00PaTUMOCTH PEaKIIMH, YYaCTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUH COCTABIISITh YPABHEHUS PEAKIIUHN Pa3IUYHBIX THUIIOB, IOJTHBIE
U COKpallEHHBbIC YpaBHEHUS pEaklUii MOHHOTO OOMEHa, YUUTHIBasl YCIOBHS, MPU KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, IOATBEPIKIAIOLINE KadeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaClO3HAaBaTh OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUI PaCKPBIBATh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATHX PEaKIIHif;

c(OPMHPOBAHHOCTh YMEHUH OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiul OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHs XWMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XUMHUYECKHE IPOLIECCHI, JIekKallue B
OCHOBE IPOMBIIIJICHHOTO MOJIYYE€HUSI CEPHON KHUCIOThI, aMMHaKa, a Takke cOPMUPOBAHHOCTD
IpeJcTaBlIeHUH 00 OOIIMX HAy4YHBIX MPUHLMIAX M 3KOJOTHYECKHX MPOoOIeMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS C HCIIOJB30BAHUEM TOHSTHUS
«MaccoBasi JIONs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHH Ta30B MPU XUMHUYECKUX
peaKIMax, Macchl BeIIecTBAa UM 00BbEMA ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO A (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUH;



c(hOpMHUPOBAHHOCTh YMEHUI COOJIOIATh MIPaBUJa MOJIb30BaHMUS XUMHUUYECKON TTOCYION 1
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBHUiIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IUIAHUPOBATh M BBHIMOJHATH XUMHYECKUIH SKCIIEPUMEHT
(paznoxeHue NepokcHja BOAOPOAA B NPUCYTCTBUM KaTalnu3aTopa, ONPEIEICHHUE CPENbl
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeaklMd HOHHOrOo OOMEHA, KaueCTBEHHbIE pEaKkIMH Ha
cyibdar-, kapOOHAT- U XJIOPHUJ-AaHUOHbI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHbBIX
3ajau no Ttemam «Mertamiel» U «Hemeramibl») B COOTBETCTBHM C IpPaBUJIAMM TEXHUKU
0€30MacHOCTH NpU 00pallleHU! C BELIECTBAMU U JJAOOPAaTOPHBIM 000PYAOBAHUEM, IIPEJICTABIISITh
pe3ybTaThl XMMHYECKOTO SKCIepHUMEHTa B (opMe 3amucH YpPaBHEHUI COOTBETCTBYIOIIUX
peakuuii 1 GOpMyTUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHU KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
[OJYy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpEACTBa MacCcOBOW KOMMYHMKaluu, MHTepHeT u
APYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOMIOAATh MpaBWiIa SKOJIOTHYECKH IIeJIecO00pa3HOro
HOBEJCHUS B OBITY M TPYJOBOH IEATEIBHOCTH B LEISIX COXPAHEHUs CBOEro 370POBbS U
OKPY’KaIOIlleW MPUPOIHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA JKUBBIC OPraHU3MBbI
onpeAeNEHHBIX BELIECTB, MOHMMAas cMbica nokasarens 1K, noscHars Ha nmpumepax crnocoObl
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKA;

UIE 00YYaroImUXcsi ¢ OTPAaHUYCHHBIMA BO3MOXXHOCTSIMHU 37I0POBbS: YMEHHE MPHUMEHSThH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUIS CJICTIBIX U CIIa0OBUAIMX 00yUarOIIUXCsl: YMEHUE HCII0JIb30BaTh Pebe(hHO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 11s 3anucu xumuueckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMel ‘Konnqecmo 4acoB
Bcero Konrpounsnsie|[IpakTnueckue
n/m PaboTEI PaboTEI
[Ipenmer  opranmyeckod  xumuu.  Teopus||3
1 |cTtpoeHuss opraHmueckux coeauHeHud A. M.
byrneposa
Htoro no pazneny HB H
[IpenenbHbIE YIIIEBOAOPOIbI — aJIKAHBI 2
1
Henpenenbubie YIJIEBOJAOPOBI: QJIKCHBIL,||6 1
2 |lanKaIMeHBbl, ATKUHBI
ApOMaTUYECKUE YTIIEBOAOPOIBI 2
3
[IpupoaHbIle MCTOYHUKU YIIIEBOAOPOAOB U UX||3 1
4  |lmepepaboTka
‘I/ITOFO 10 pa3eny Hl3 H
Cruptel. @enon 3
1
Anpnerunpl. KapOoHoBbie kuciaotel. CioxHbie||7 1
2 |pdupsr
VYrneBoibl 3 2
3
‘I/ITOFO 0 pa3Jeny Hl3 H
AMHHBI. AMUHOKHCIIOTHL. benku 3
1
‘I/ITOFO 110 pasjeny HS H
[Tnactmaccel. Kayuyku. Bonokna 2
1
‘I/ITOFO 10 pasjeny HZ H
OBUIEE KOJIMYECTBO YACOB I10|34 3 2
[TPOI'PAMME
11 KJIACC
HanmMeHoBaHMe pa3ienoB U TEM IPOrPaAMMBI KonnuecTBo vacos
Bcero Kontponbsnsie|[IpakTnueckue
n/m pPaboTHI paboTHI

Crpoenue atoMoB. llepmonnueckuil 3akoH H

Hepnonnqecxaﬂ cucremMma XUMHUYECKUX

snemenToB 1. Y. MenneneeBa

CTpOCHI/IC BCIICCTBA. MHOF006paSI/IC BCIICCTB




HanmenoBanue pa3ienoB U TeM NporpaMMbl KonnuectBo wacon
Bcero Kontpoubsnsle|[Ipaktnueckue

n/m paboThI paboThI

XUMUYeCcKHe peakiuu 6 1 1
3
Hroro mo pazneny 13

Metanibt 6 1
1

Hemeramibl 9 1 1
2

CBsi3b  HEOPraHWUYECKUX ¢  OPTaHUYECKUX 2
3 |[BemrecTB
Htoro no pazneny 17

XUMHUS U )KU3HDb 4
1
Uroro no pazgeny 4
OBILEE KOJIMYECTBO YACOB 1o 34 2 3
[TPOTPAMME




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

10 KUIIACC

Kox
NMpoBepPsSIEMOro
pe3yJbTara

1

OCHOBHOM OBPA3OBATEJBbHOM ITPOTPAMMBI

IIpoBepsiemble mNpeaMeTHbIE Pe3yJbTATbI OCBOEHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUU

11

ChopMHUpPOBAHHOCTh  TPEJACTABICHUA O XHUMHUYECKOW COCTaBIISAIOMIEH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpPA, POJIM XMMHHU B MO3HAHUU SIBICHUMN
NpUPOAbl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPhl JUYHOCTH, €&
(YHKITMOHATTLHOW TPAMOTHOCTH, HEOOXOUMOM IS PEIICHUS MPAKTUICCKUX
3a/1a4 ¥ JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/IOPOBBIO H
MIPUPOIHON Cpee

1.2

Bnagenne  cucreMO — XMMHMUYECKMX  3HAaHMM, KOTOpas  BKIIOYACT:
OCHOBOIIOJIArarImue HOHATHSA (Monexyina, BAJICHTHOCTD,
NMEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKHMCIEHUS, XMMHUYECKas CBS3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, yrIIEpOAHBIN CKeleT, (PyHKIMOHAIbHAS
rpynna, pagukal, U30MepHs, U30Mepbl, TOMOJIOTMYECKUM Psiji, TOMOJIOIH,
YIJIEBOAOPOABI, KUCIOPOA- U a30TCOAEPIKALINE COCTUHEHUS, OMOJIOTMYECKU
aKTUBHBIC BellecTBAa (YIJIEBOJbI, JKHUPBI, OCJIKH), MOHOMEp, NOJIHMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUU U 3aKOHBI
(Teopusi XUMHUECKOT0 CTPOEHUs opraHudeckux BemectB A.M. bBytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH  S3bIK  XUMHH, (AKTOJIOTHYECKUE
CBEJIEHUS O CBOMCTBAaX, COCTaBE, MOJIyUEHUH U O€3011aCHOM HCII0JIb30BaHUU
BOKHEHIINX HEOPraHWYECKUX U OPraHWYEeCKUX BEIIECTB B OBITY U
MIPAKTUYECKON IEATEIbHOCTH YEJI0BEKA

13

ChopmupoBaHHOCTh YMEHUIl BBISABISATH XapaKTEpHbIE MPHU3HAKU MOHSATHH,
yCTaHaBJ'II/IBaTB HUX B3aUMOCBA3b, UCITIOJIB30BaTh COOTBGTCTByIOHII/IC IIOHATUS
IIpU ONMUCAaHUM COCTaBa, CTPOCHUS M IIPEBPALICHUNA OpPraHUYECKUX
COeIMHEHNH

1.4

c(OPMHPOBAHHOCTh YMEHHUI HCIOJb30BATH XUMHUYECKYIO CHUMBOJUKY JUIs
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTOM, COKpAIIEHHOI)
(GopMya OpraHMYeCKMX BELIECTB M YPaBHEHUH XUMHUUYECKUX peaKIui,
M3TOTaBIMBATH MOJIEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JUIs WIIIIOCTpaLun
UX XMMHYECKOI'0 ¥ IIPOCTPAHCTBEHHOI'O CTPOCHHUS

1.5

ChopMupoBaHHOCTh YMEHU YCTaHABJIMBATH MPHHAIC)KHOCTh U3YUICHHBIX
OpPraHMYECKUX BEIIECTB IO WX COCTAaBy U CTPOCHHUIO K OMNpPEAeIEHHOMY
Kimaccy  (Tpynme) — COemMHEHHMH  (YIJIEBOAOPOIBI,  KHUCIOPOA M|
a30TcoJepKaIIUe COSAMHEHUS, BBICOKOMOJICKYISPHbIC COSTMHEHNS), JaBaTh
¥M Ha3BaHU 110 cuctematudeckoit HomeHkiaatype (IUPAC)

1.5

ChopMupOBaHHOCTb yMEHHUS ONPEAEIATh BUAbI XMMHUYECKOHM CBSA3M B
OpPraHMYECKUX COSAMHEHUSX (OJMHApHBIE U KPAaTHbIE)

1.6

ChopmMupoBaHHOCTh YMEHHUS MPHUMEHSATH: IOJOXKEHUS TEOPUU CTPOCHHS
opranuueckux BemiectB A.M. bytiepoBa i 0OBSICHEHUS 3aBUCHMOCTHU
CBOMCTB BELIECTB OT MX COCTAaBA U CTPOEHUS; 3aKOH COXPAHEHMS MACCHI
BEIIECTB

Yraesogoposasl. Kuciaopoacoaepskaiire u a30TCOAEPKAIINE OPraHUYECKHE
coeiHeHUs. BRICOKOMOJICKYJISIPHBIC COCAMHEHUS

2.1

CdopmupoBaHHOCTh ~ yMEHUW  NPUBOAUTH  TPUBHAIbHBIE  Ha3BaHMS
OTJENbHBIX OPraHMYECKHUX BELIECTB (ITWJIEH, IPONUIIEH, AaleTHUJIEH,




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mNpeaMeTHbIE pe3yJbTAThl OCBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus

ATUJICHTJIMKONb, TJHIEpUH, ¢eHos, (opMambIAerua, amneTaibIeru,
MypaBbUHAas KUCIOTA, YKCYCHAsl KMCIIOTA, OJICMHOBAsi KMCIIOTa, CTEApUHOBAs
KHCJIOTA, TJIF0K03a, GPYKTO3a, KpaxMaJl, IEJUTF0JI03a, TIIHIIHH)

2.2

ChopMupoBaHHOCTh  YMEHHI  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
(dbu3myeckue W XUMHUYECKHE CBOWCTBA THUIHMYHBIX MpPEICTAaBUTEINEH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BeIIeCTB (MeTaH, JTaH, JTUJICH,
MPOTWICH, alleTHIIeH, OyTaaueH-1,3, metmiOyraauen-1,3, 6eH3011, METaHOI,
3TaHOJ, 3TUJICHTINKOIb, TIUIEPHH, (PEHON, aleTanbIeru, MypaBbHUHAs U
YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUII0JI03a, aMHHOYKCYCHas
KHCJIOTA)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHUA UWIUTFOCTPUPOBATH I'CHCTHYCCKYIO CBA3b MCIKAY
TUIMUWYHBIMU IMPEACTABUTCIIAMU PA3JIMYHBIX KJIACCOB OPraHUYCCKHUX BCUICCTB
YpaBHCHHUAMU COOTBETCTBYIOIIHUX XUMHNYCCKUX peaKHI/Iﬁ C HUCIIOJIB30BAHHUECM

CTPYKTYPHBIX opmyI1

2.4

CdopmupoBaHHOCTH YMCHHUS XapaKTepU30BaTh HUCTOYHUKHU
YIIEBOJIOPOJAHOTO ChIpbsi (HE(DTh, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI UX
nepepaboTKH U NPAKTHYECKOE MPUMEHEHHE MPOTYKTOB MePepadOTKH

XUMHUS U )KU3HL. PacuéTrl

3.1

CpopMHUpPOBAaHHOCT, YMEHHI BIIAJIETh CHUCTEMON 3HAHUNW 00 OCHOBHBIX
METOJIaX HAy4YHOrO TIIO3HAHUS, HWCIOJB3YEeMBIX B XHUMHUHU MpPH H3yYECHUU
BEILIECTB M XMMHUYECKUX SIBJICHUHN (HAOIIOACHUE, U3MEPEHUE, IKCIICPUMEHT,
MOJIETUPOBAHUE), HCIOIb30BaTh CHUCTEMHbIE XMMHUYECKUE 3HAHUS IS
MPUHATUS PEIICHUNA B KOHKPETHBIX XU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C
BEILIECTBAMH M UX IPUMEHEHUEM

3.2

CchopMupoBaHHOCT ~ yMEHUM  cOONMIOAATh  NpaBWiIa  MOJb30BAHUSA
XUMHUYECKON MOCy/10i U 1ab0paTopHBIM 000pYIOBAaHUEM, a TAKXKE MpaBUiia
oOpalleHuss C BelECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU IO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB

3.3

CchopMupoOBaHHOCTh YMEHHMM IUIAHMPOBATh M BBIMOJHATH XMMUYECKUN
OKCIICPUMCHT (HpeBpaHleHI/Iﬂ Opra’Hn4Y€CKUX BCHICCTB IIPHU HArpCBaHUMU,
MOJTy4YeHHEe HTUJICHA W HU3YYCHHME €ro CBOWCTB, KauyeCTBEHHbIE pEaKIUH
OpPraHN4Y€CKUX BCUICCTB, ACHATypalud O€JIKOB IIpyu Harp€BaHWM, LBCTHBLIC
peakiu OeJIKOB) B COOTBETCTBUU C MPAaBUIAMU TEXHUKU O€30MaCHOCTH MPHU
oOpallleHuu C BelleCTBaMU M JIaOOpaTOpHBIM OOOpYyIOBaHUEM; TIPE.-
CTaBIATh PE3YJIbTaThl XHUMHUYECKOTO OJKCHEpUMEHTa B (QopMme 3amnucu
YpaBHEHHMI COOTBETCTBYIOLIUX peaKkIuil u (OpMyIupoBaTh BBIBOABI Ha
OCHOBE THX PE3yJIbTaTOB

3.4

ChopMupoBaHHOCTh YMEHHH MPOBOJIUTH BBIUMCICHHUS MO XUMHYECKUM
ypaBHEHMSM (Macchl, 00BEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM
MPOJYKTA PEAKIMH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3
HCXOJHBIX BEIIECTB WM ITPOJYKTOB PEAKIIMN)

3.5

ChopmMupoBaHHOCTh YMEHUN KpPUTHYECKH aHAJIW3UPOBATH XUMHUYECKYIO
nHpOpMaIIHIO, MOTYyYaeMyl0 M3 pa3HbIX HUCTOYHUKOB (CpeicTBAa MacCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue)




Kon
NpoBepPsSIEMOro
pe3yJbTara

3.6

IIpoBepsiemble mNpeaMeTHbIE pe3yJbTAThl OCBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus

ChopMupoBaHHOCT ~ yMEHUH  coONIOAaTh  IpaBHJIa  HKOJOTHYECKU
1eJ1ec000pa3HOro MOBEACHUSI B OBITY M TPYAOBON JESATEIBHOCTH B LENAX
COXPAaHEHHs CBOETO 3J0pPOBbS M OKPYKAKOIIEH IPUPOJHON Cpensl,
OCO3HAaBaTh OIACHOCTb BO3JCHCTBUS Ha YKUBBIC OPraHU3MBbI ONPEAEIEHHBIX
OpraHUYeCKUX BelIeCTB, MOHMMAas cMblca nokaszatens [IJK (mpeaenbHO
JOMYCTUMOW  KOHIEHTpPAIlMU), TMOSCHATH HAa  MPUMEpPax  CIOCOOBI
YMEHBIIECHUS U NPEAOTBPAILECHUS UX BPEAHOIO BO3ACUCTBHS HAa OPraHU3M
YeJIOBEKA

11 KUIIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble TpeAMeTHBIE Pe3yJbTAThl OCBOEHHUSI OCHOBHOI
o0pa3oBaTeIbHOI  NpOrpaMMbl  cpedHero o0umero o0pa3oBaHuUs

TeopeTquCKHe OCHOBBI XMMHH

11

Binanenune  cucremoil = XMMUYECKMX  3HAHMH, KOTOpas  BKJIIOYACT:
OCHOBOIOJIAralouue MOHATUS (XUMUYECKHI 3JIEMEHT, aToM, JJIEKTPOHHAas
o0oJiouKka aToma, S-, p-, 0-3JIeKTpOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIHHOCTh, CTEIIEHb OKHUCICHHS, XUMUYeCcKas
CBS3b, MOJIb, MOJIApPHAs Macca, MOJSIpPHBIM O00BEM, KpUCTAUITMYECKas
pemérka, TUIbl XUMUYECKUX peakUuuil (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE,
9K30- M DJHJAOTEPMHUYECKHE, pEakluH HOHHOr0 OOMEHa), pacTBOD,
ANEKTPOJIUTHI,  HEIJIEKTPOIUTHL,  DIIEKTPOIUTHYECKAs  JUCCOIUAIuS,
OKHCITUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKON PEaKINK, XUMAYECKOE
PaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHS NEKTPOIUTUYECKON AUCCOIHAIINH,
[lepuognueckuit 3axon .M. MenneneeBa, 3aKOH COXpaHEHHsS] MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH  S3BIK  XUMHUHU, (HAKTOIOTUYECKUE
CBEJICHMSI O CBOMCTBaX, COCTaBe, MOJIYYEHUN U O€30MaCHOM HCIIOIb30BaHUHI
BOKHEHIINX  HEOPTraHMYECKUX  BEMIECTB B OBITY M  IPAKTHYECKOM
JIeSITEJIbHOCTH YeJIOBEKa

1.2

CdopMupoBaHHOCTb yYMEHUM BBIABIATH XapaKTEpHbIE MpPHU3HAKU U
B3aUMOCBA3b U3YYCHHBIX MOHATUMN, IPUMEHATH COOTBETCTBYIOIIUE MTOHATHUS
IIPU ONHUCAaHUU CTPOCHMS W CBOWCTB HEOPraHMYECKHUX BEIIECTB M MX
MIPEBPAILCHHUI; BBISBIIATH B3aUMOCBS3b XUMUYECKUX 3HAHUHN
C IOHATHUSIMU U IIPEACTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX TPEIMETOB

1.3

Brnanenue OCHOBHBIMHM METOJAaMU HAyYHOTO IIO3HAHUSI BEIIECTB U
XUMUYECKUX SIBIICHUN (HAONIOJCHUE, H3MEPEHNE, IKCIIEPUMEHT, MOJIEITUPO-
BAaHMUE)

14

ChopMHpPOBAaHHOCT, yYMEHHH  OMNpEACNSITh BAJICHTHOCTh W CTENEHb
OKHCJICHUSI XMMUYECKUX DJIEMEHTOB B COEAMHEHMSAX PaA3JIMYHOIO COCTaBa,
BHJI XHMHYECKOM CBsI3W  (KOBaJCHTHAs, WOHHAs, METaJTHYECKas,
BOJIOPOJHAs) B COEIMHEHUSIX, TUI KPUCTATUIMUECKOU PEIIETKH KOHKPETHOTO
BeIIEeCTBA (ATOMHAs, MOJICKYJIIpHAsl, HOHHAs, METaJUTMIeCKast)

1.5

CdopMupoBaHHOCTh yYMEHHH OMPEACNATh XapakTep Cpeabl B BOIHBIX
pacTBOpaX HEOPraHUYECKUX COEAMHEHHI

1.6

ChopMHpPOBAaHHOCTH YMEHHS KJIACCH(PUIIMPOBATH XUMHUUYECKHE PEAKIIMH 110
Pa3IUYHBIM MpU3HAKaM (YHCIy UM COCTaBy PEAarnpyrOIIMX BEIIECTB, TEIUIO-
BOMY 3(hdexTy peakluy, U3MEHEHUIO CTENEeHEHl OKHUCIECHHS 3JIEMEHTOB,




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeaMeTHbIe pe3yJbTAThl OCBOEHHS OCHOBHOWM
o0pa3oBaTe/ibHOIl  NpPOrpaMMbl  cpeaHero o0iero o0pa3oBaHus

00paTUMOCTH peaKklliy, YJacTHUIO KaTajln3aTopa)

1.7

ChopMupoBaHHOCTH YMEHHI COCTABIATh YPABHEHHUS PEAKIMNA Pa3IUYHBIX
TUIIOB, IOJHBIE M COKpAIIEHHBbIE YpAaBHEHMsI peakUuil MOHHOIO OOMeEHa,
YUHUTHIBAsL YCIOBUS, IPU KOTOPBIX ATH PEAKLIUU UAYT A0 KOHIIA

1.8

CdopmMupoBaHHOCTb YMEHUN MPOBOJUTH PEAKIUHU, IOJITBEPKIAIOIINE
KaueCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHUYECKUX BEIECTB, PACIIO3HABATH
ONMBITHBIM  MYTEM  HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX  PacTBOpPax
HEOPraHUYECKHX BEIIECTB

1.9

CdopMUpOBAaHHOCTh YMEHHH pacCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBHTEIIFHBIX PEAKIMH IMOCPEICTBOM COCTaBICHHS 3JIEKTPOHHOTO
OajlaHCca 3TUX peaklui

1.10

CdopmMupoBaHHOCTb ~ yMEHUH  OOBACHATH  3aBHUCHUMOCTH  CKOPOCTH
XUMHAYECKON pEakIuy OT Pa3InYHbIX (HaKTOPOB

111

CdopmMupoBaHHOCTh YMEHUN OOBICHITH XapaKTep CMELIEHUS XUMUYECKOTO
paBHOBECHsSI B 3aBHCHMOCTH OT BHCIIHETO BO3JCHCTBUS  (TIPUHITUTI
Jle lllaTenne)

O6IJ_[8.H W HCOPraHU4YCCKad XUMUL

2.1

CdopMupoBaHHOCTh YMEHUN PACKpPBIBaTh CMBICT [leprnonnyeckoro 3akoHa
JI.1. MenneneeBa W JIEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIONIYIO, O0b-
SICHUTEJIbHYIO M TPOTHOCTUYECKYIO (DYHKIINN

2.2

CdopMupoBaHHOCTh YMEHHUIl XapaKTepH30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX 3JIeMEeHTOB 1-4 mepuonoB [lepuonuueckoit cuctemsl
XUMHYECKHX 37aeMeHToB JI.M. MenneneeBa, UCoOab3ys MOHATHS «S-, P-, d-
JJICKTPOHHBIE  OPOUTAIHM»,  <«OHEPreTHYECKHE  YpPOBHUY»,  OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB XHMHMUYECKHUX DJJEMEHTOB M HX
COCIMHEHUM 10 mnepuojgaM u rpymnmaMm llepuonnueckoir  cucteMsl
XuMHJecKux 3neMeHToB J[.1. MeHaeneeBa

2.3

CdopMupoBaHHOCTh yYMEHHUW  XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPK/IaTh CYIIECTBOBaHUE TeHETUYECKOMN CBSI3H MEXIY
HEOPTaHMYECKUMHU BEUIECTBAMH C ITOMOIIBI0 YPABHEHUN COOTBETCTBYIOIINX
XMMHYECKHUX PEAKIUI

2.4

CdopMHupoBaHHOCTH YMEHHI YCTaHABJIMBATh MPUHAJIE)KHOCTh
HEOPraHWYECKUX BEILIECTB II0 HMX COCTaBY K OIPEIEIEHHOMY KJaccy
(rpynme) coenuHeHHM (MPOCTHIE BEIIECTBA — METAUIBl U HEMETaJLIbI,
OKCHJIbI, OCHOBAHMsI, KHCIIOTHI, aM()OTEpHBIE THIPOKCHIBI, COITH)

2.5

CdopmMupoBaHHOCTh YMEHUH HCIOJB30BATh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBiieHUs] (OpMyJ BEIIECTB W YpaBHEHHH XWMHYECKUX peaKUuil,
cucremarnyeckyro HomeHknarypy (IUPAC) wu TpuBuanpHble Ha3BaHUS
OTJENbHBIX HEOPTaHMYECKUX BEIIEeCTB (yrapHblii Ta3, YIJEKUCHbIA Tras,
aMMHaK, TaméHas M3BeCTb, HETall€Has M3BECTb, MUThEBAs COJA, NMUPUT U

Jipyrue)

2.6

CdopmMupoBaHHOCTh yYMEHUN XapakTepu3oBaTh (OMUCHIBATH) OOIIKE
XMMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB, MOJI-
TBEP)KJIaTh CYLECTBOBAHHE M'€HETUUECKON CBA3M MEX]y HEOPraHWYECKUMU
BELIECTBAMM C IIOMOILIBIO YPAaBHEHHH COOTBETCTBYIOIIMX XMMHUYECKUX
peakuuii

2.7

ChopMHPOBAHHOCT, YMEHHH IUIAHUPOBATh M BBIMOJIHATh XHUMHYECKUH
SKCIEPUMEHT (pa3JIoKEHUE MEPOKCHUJIa BOJIOPOJAa B NPUCYTCTBUHM KaTallu-




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeaMeTHbIe pe3yJbTAThl OCBOEHHS OCHOBHOWM
o0pa3oBaTe/ibHOIl  NpPOrpaMMbl  cpeaHero o0iero o0pa3oBaHus

3aTopa, OIpENENEHUE Cpelbl PacTBOPOB  BELIECTB C  IOMOIIbIO
YHHUBEPCAJIBHOTO MHAWKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHYECKON peakllid, peaklMd HOHHOTO OOMEHa, KaueCTBEHHBIE pPeaKIuu
Ha cynbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUSI, peIICHUE
SKCIIEPUMEHTANBHBIX 3a7a4y 1o TemMaMmM «Mertamib» u «Hemeramnsry) B
COOTBETCTBUHM C TMpaBHJIAMH TEXHUKH O€30HacCHOCTH TpU OOpalieHuH
C BellecTBaMU M JaOOpaTOpHBIM  00OPYJAOBaHHMEM;  MPEICTABIAThH
pe3yabTaThl XMMHYECKOTO OSKCIIEpUMEHTa B (opMe 3ammcu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (QOopMyIMpPOBaTH BBIBOJbI HAa OCHOBE 3THUX
pe3yabTaToOB

2.8

CdopmupoBaHHOCTH ~ yMEHHH  coONIOfaTh  MpaBWia  IOJIb30BAHUS
XUMHUYECKOH TMOCYy10i U 1abopaTopHbIM 000pYIOBAaHUEM, a TAKXKE MpaBUiia
oOpaiieHuss ¢ BeUIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSAMH TIO
BBIIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB

2.9

CdopMupoBaHHOCTh YMEHUN XapaKTEpU30BaThb XHMHUYECKUE MPOIIECCHI,
JeKalue B OCHOBE IMPOMBIIUJICHHOTO TOJYYEHUS CEPHOM KHCIOTHI,
aMMHakKa, a TaKke cOPMUPOBAHHOCTH MPEACTABICHUN 00 00X HAYYHBIX
MPUHIIAIIAX ¥ KOJOTHYECKUX MPOOJIeMaX XUMUIECKOTO TPOU3BOJICTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh NPEJCTABICHUNH O XUMHUYECKOW COCTaBJISIONICH
GCTGCTBGHHOHayLIHOﬁ KapTUHBI MHpPA, POJIHM XHMMHUU B ITO3HAHWUUN SIBJIEHUU
NpUpPOAbl, B (OPMUPOBAHUU MBIIIICHUS W KYJIbTYpPbHl JUYHOCTH, €&
(GYHKIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM ISl PEICHUS MTPAKTHYECKIX
3a/1a4 U SKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U
NIPUPOJHON Cpese

3.2

ChopMupOBaHHOCT YMEHMM KPUTHYECKH aHAIM3MPOBATH XHUMHYECKYIO
nH(pOpMaINIO, MOTYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpPEACTBa MacCOBOM
KOMMYHUKAIMH, ceTb VIHTepHEeT U ipyrue)

3.3

ChopMupoBaHHOCT, ~ yMEHUH  cOONIOAATh  MpaBHJa  SKOJIOTHYECKU
11e1ecoo0pa3Horo MOBeAEHUS B OBITY U TPYJOBOU AESATEIBHOCTH B LIEJIAX CO-
XPaHEHUs CBOETO 310POBbsI U OKPYXKAIOIIEH NPUPOIHON Cpebl

3.4

Oco3HaBaTh OMACHOCTb BO3JECHCTBHUS HA KUBbIE OPraHU3Mbl ONPEIEIEHHBIX
BelIeCTB, INoHuUMass cmblca mnokasatens [I/JIK, moscHaTe Ha mnpumepax
CHOCOObI YMEHBILIEHUS U MPEJOTBPAIICHUS MX BPEIHOrO BO3JECUCTBUS Ha
OpraHu3M 4YeJI0BEKa

3.5

ChopMHpPOBaHHOCTh YMEHHI MPOBOJWTH BBIUMCIEHUS C HCTOJb30BAaHUEM
MIOHATHUSL «MAaccoBasi JOJsI BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH
ra3oB IMpH XUMHUYECKUX PEAKIIMSIX, MAacChl BEIIECTBA WM 00bEMa ra3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O00bEMY OIHOIO W3
Y4acTBYIOUIMX B PEaKIIMU BEIIECTB, TEMIOBOT0 3P deKTa peakiud Ha OCHOBE
3aKOHOB COXPAHEHHsI MAaCChl BEIIECTB, MPEBPAIIECHHUS M COXPAHEHUS SHEPTHH




10 KJIACC
Kon
1

IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

TeopeTnueckre OCHOBbI OPraHU4eCKON XUMHUH

11

[Ipenmer oprannuyeckoil XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B
MOJIY4YCHUH HOBBIX BEILECTB U MaTepUaioB. Teopusi CTPOCHUS OPraHUYECKUX
coequuennii A.M. bytinepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykTypHble (OpPMYJIBl OPraHUYECKHX BEIIECTB. | OMONOTHS, H30MEpHs.
XMMHYECKas CBSI3b B OPraHUYECKUX COCAMHECHHAX — OJUHAPHBIE U KpaTHBIC
cBsi3u. IlpesncraBienue o KiaccupUKaIi OPraHunYeCKUX BEIIECTB

1.3

Homenknatypa  opraHudeckux  COEQUHEHUN  (cucTeMaTHdeckas) |
TPUBHUAIbHBIC HA3BAHUS BAKHEHUIIUX MPEICTaBUTENECH KIIACCOB OPraHUYECKUX
BEIIECTB

YTreBogopo/ibl

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKuil psa. MeraH u 3TaH —
IpOCTENIINE MPEJCTABUTENN ANKAHOB: (PU3MYECKHE U XUMHUYECKUE CBOMCTBA
(peakuuy 3aMeUIeHHs] U TOpPEHHs), HAXOXACHHE B IPHUPOJE, MOJIyYEHUE U
IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUHN psAf. DTUIIEH U MPONWIEH —
NPOCTEHIINE MPEICTABUTENN ATKEHOB: (DU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy THJIPUPOBAaHUs, TalOTCHUPOBAHUSA, TUApPATALUU, OKUCIECHUS U
NOJIMMEPU3AIMH ), IOJTYYEHUE U IPUMEHEHHE

2.3

Ankanuensl: Oyraauen-1,3 u MerunOyramueHn-1,3: crpoeHue, BaxHeiIne
XUMHYECKHE CBOIICTBA (peakiust MOJIMMEpHU3aIuN ). [Tonyuenue
CUHTETHUYECKOTO KayuyyKa ¥ PEe3UHbI

2.4

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKHUI psijl. ALETHIEH
— NPOCTEHUIIMIA NpenCTaBUTENb AJIKMHOB: COCTaB, CTPOEHHUE, (PU3MUECKUE U
XUMHYECKHE CBOICTBa  (peakuu TUAPUPOBAHHUSA, TaJOT€HUPOBAHUS,
TUApaTaliy, TOPEHMS), TOJYUYEHUE U IPUMEHEHNE

2.5

Apenbl. beHson: coctaB, cTpoeHHe, (U3NUYECKUE M XUMHUYECKHE CBONCTBA
(peakuuy TaJOr€HUPOBAHUS W HUTPOBAHMS), TOJIYyYEHHE U TNPUMEHEHHE.
Tomyon: cocraB, cTpoeHue, (puU3NYeCKHe U XUMHUECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUSI U HUTPOBAHMUS), MOITYYEHHE U NMpUMEHEeHHE. TOKCHUYHOCTh
apeHoB. ['eHeTHYeCKast CBA3b MEX]Y YINIEBOJOPOJAMH, NMPHUHAJIEKAIIUMH K
pa3JIMYHBIM KjlaccaM

2.6

[TpupoaHble UCTOYHHMKH YII€BOAOPOJOB. I[IpuposaHBI Ta3 M MOMYyTHBIE
He(TsHbIe ra3pl. Hedts u €€ mpoucxoxaenue. CriocoObl nepepaboTKu HEPTH:
NEeperoHKa, KPEeKUHT (TepMHUUYECKHM, KaTaluTHueckuil), mupoiu3. [IpoaykTel
nepepaboTku He(pTH, WX TPUMEHEHHUE B MPOMBIIIJIEHHOCTH U B OBITY.
KaMmeHHBIH yroJib 1 IPOYKTHI €ro nepepaboTKu

Kucnopoconepxaiye opraHn4eckie coeIMHEeHUs

3.1

IIpenenbHble  ONHOATOMHBIE CHUPTBL. MeETaHON W JTaHOJ: CTPOCHHE,
¢buznyeckne M XMMHUYECKHE CBOMCTBA (pEeakIMH C aKTUBHBIMU MeTallJlaMH,
raJloreHOBOJIOPOJIaMH, TOpPEHHE), NMpUMEHeHHe. Bomopo/Hble CBA3M MEXIy
MOJIEKYJIAMH CIIUPTOB. J[eliCTBHE METAHOJA U 9TaHOJIA HA OPTraHU3M YEJIOBEKa.
MHoOroaToMHbl€ ~ CIHUPTBL.  JTUJIEHIIUKOJIb W  IJIMLEPUH: CTPOCHME,
¢usznyeckne M XUMHUYECKHE CBOMCTBAa (B3aMMOJEMCTBHE CO IIETOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs PEaKI1sl HAa MHOIOATOMHBIE CIIUPTHI). JlelicTBue Ha
OpraHu3Mm 4yenoBeka. [I[puMeHeHne ruieprHa U STUIIEHJIKOJIS

3.2

@deHon: CcTpoeHHWE MOJEKYNbl, (HU3MUECKHE W XHMHYECKHE CBOWCTBA.
Tokcuynocts enona. [Tpumenenue denona




Kon

3.3

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Anbaerunpl UM KeToHbl. DopManbplerun, aueTalbACTHll:  CTPOCHHUE,
dusnyeckue W XUMHUYECKHE  CBOHCTBa  (pEakIMu  OKHCICHUS |
BOCCTAaHOBJICHHSI, KAYECTBEHHBIE PEAKIINH ), IOJIYICHHE U IPUMCHCHHE

3.4

OIHOOCHOBHBIE MPEEIbHbIE KAPOOHOBBIE KUCIIOThL. MypaBbUHAs U YKCYCHAs
KHCJIOTBI: CTPOCHHE, (PU3NYECKUe U XUMHYECKUE CBOMCTBA (CBOWMCTBa, 00IIHE
JUISL KJIacca KHCJIOT, PEaKIus 3Tepu(UKalvu), MOJyYeHUEe U TPUMEHEHUE.
CreapuHOBasi ¥ OJICMHOBas  KHCIOThI KaK MPEACTABUTEIN  BBICIIUX
KapOOHOBBIX KHUCJIOT. MblIa KaKk COJHM BBICIIMX KapOOHOBBIX KHCIIOT, WX
MOIOIIlee NEUCTBUE

3.5

CrnoxHble 3Qupbl Kak MPOW3BOAHBIC KapOOHOBBIX KHUCIOT. [ uaponus
cnoxHbIx d¢dupoB. Kupsl. T'mapomus xupoB. I[lpumeHeHue Kupos.
buonornueckas posib :KUPOB

3.6

VYrneBogsl:  cocraB, KilaccuuKanmus — yriieBOJOB  (MOHO-, JaH- U
nojucaxapuzabl). [nmoko3a — mnpocreiimuii MoHOcaxapua: OCOOEHHOCTH
CTPOCHUSI MOJICKYJIBI, (pU3HUECKUEe M XMMUYECKHE CBOMCTBA (B3anMo/IeiiCTBHE
¢ rugpokcuaom wmenu(ll), okucieHme amMMHMadHBIM PACTBOPOM  OKCHJA
cepedpa(l), BoccranoBiienne, OpoKEHHE TIIFOKO3bI), HAXOXKICHUE B TIPHUPOJIE,
npuMeHeHue, Ouonorndeckas poib. dDotocuHte3. Ppykro3a Kak H30MeEp
rmoko3bl. Kpaxman u memmono3a Kak HpUpoAHbIE HoiuMepsl. CTpoeHue
KpaxMasia M LeJUIo103bl. PU3nuecKkue U XMMHUYECKHE CBOMCTBA Kpaxmaina
(ruaposin3, KaueCTBEHHAsl peakliys ¢ HOJI0M)

A30Tc0z[ep>1<amne OpPraHn4CCKHUeC COCANHCHU

4.1

AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OpraHu4eckre coequHeHus. Pu3zndyeckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe IiuiuHa). buonorudeckoe
3HA4CHUE AMUHOKUCIIOT. IlenTu el

4.2

benkn kak mTpUpONHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. IlepBuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OeiakoB. XMMHUYECKHE CBOICTBA OENKOB:
TUAPOJIN3, AEHATYpallks, KaUeCTBEHHbIE PEAKIIMK Ha OEJIKU

BBICOKOMOJ'ICKy.HSIpHBIe COCOAMHCHUA

5.1

OCHOBHBIC TOHATHS XHMHUHU BBICOKOMOJICKYJIAPHBIX COGI[PIHCHI/IﬁI MOHOMCED,
MoJIMMEp, CTPYKTYPHOC 3BCHO, CTCIICHDb MnoJImMepun3alnm, CpeaHgA
MOJICKYJIApHasd Macca. OcHOBHEIC MCTOJbl CHHTE3a BBICOKOMOJICKYJIAPHBIX
COCI[I/IHCHI/Iﬁ — [NOJIMMEpHU3alus U IOJIMKOHACHCALIUA

5.2

OKCHepUMEHTAJIbHBIE METO/bl HM3yYEHHUs BEIIECTB U UX IpeBpalleHUil:
O3HaKOMJICHHE ¢ o00pa3lamMM HPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH,
miacTMacc, kayuykos. [lonydeHre CHHTETHYECKOro KayuyKa U pe3UHbI

11 KJACC
Kon
1

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

TeopeTnyeckrue OCHOBbI XMMHUHU

11

XuMuyeckuii 2neMeHT. AtoM. Snpo artoMa, H30TONBI. ODJIEKTPOHHAS
00oJi0uKka. DHEpPreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-
, d-a1emenThl. OCOOEHHOCTH pacrpeeNieHns] 3JIEKTPOHOB 10 OpOHMTANSIM B
aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(DUTYpaIHs
aTOMOB

1.2

[lepuonnueckuii 3akoH u Ilepuognueckass cucTeMa XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. CBsA3b TEpPHOIMYECKOTO 3akoHa © [lepuomgmveckoit
cucTeMbl XuMuyeckux 3neMeHToB [[.M. MeneneeBa ¢ coBpeMeHHOM Teopueit
CTPOCHMsI aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHS] CBOWCTB XHWMHYECKHX




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

JJICMCHTOB U O6p33yeMBIX HMHU ITPOCTBIX MU CIOXHBIX BEHICCTB I10 I'pyIllaM U
Nepruoaam. 3HadecHue NEPpUOANYCCKOr'0 3aKOHA B pA3BUTHU HAYKU

1.3

CrtpoeHue BemiecTBa. XHUMHUYECKass CBSI3b. BHIbl XUMHYECKOHW CBSI3HU
(koBajieHTHasi HEMOJIApHAs W TOJIsApHAs, MOHHas, MeTauinueckasi). MoHbI:
KaTHOHBl ¥ aHUOHBL. MexaHu3Mbl 00pa3OBaHMS KOBAJCHTHON XHMHYECKOMN
cBsi3U (OOMEHHBIN M IOHOPHO-aKIENTOPHBIH). BogopoaHast cBs3b

1.4

BanenTHOCTS. :‘)HGKTpOOTpI/IHaTeHBHOCTI). CreneHb OKUCIICHUS

1.5

BemectBa  MOJIEKYJISPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHMs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. [HMIbBl KPUCTAJUIMYECKUX  PELIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUNA KPUCTAUIMYECKOM PEIIETKH.
[TonsTne 0 aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBas 10Jis BEIlleCTBa B pACTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUI. Homenknarypa
HEOPraHUYECKUX BEILECTB

1.7

Xumudeckass — peakius.  Kimaccupukanus — XUMHUYECKHMX — peakuuid B
HEOPraHWYECKOM W OpraHUYeCKOM XMMHHU. 3aKOH COXpPAHEHHS MacChl
BEILIECTB, 3aKOH COXPAHEHUsI W NPEBPALICHUS SHEPIHUM TPU XHUMUYECKHUX
peaKIusIX

1.8

CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PaKTOPOB

1.9

OOGpatumbie peaknuu. XUMHUUECKoe paBHOBecue. DaxkTopbl, BIMSIONIME Ha
COCTOsTHAE XUMHU4YecKoro pasHoBecud. [Ipunmun Jle [llarense

1.10

OnekTponuTrdeckas nuccornuanus. CuiapHble U ciadbie 1eKTpoauThl. Cpena
BOJIHBIX PacTBOPOB BEIIECTB: KHUCNAs, HEUTpajbHas, MICJIOYHAs. Peakiuu
WOHHOT'O 0OMEHa

1.11

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaKnun

HeopraHI/IquKaﬂ XUMMUA

2.1

Hemeramnsl. Ilomoxenne HemerammoB B Ilepuogmueckoit  cucreme
XuMHYeckux eMeHToB JI.M1. MeHieneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB.
®dusnyeckue CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpUMEpE
KHCJI0pOo/ia, cepbl, pocdopa u yriepoaa)

2.2

XUMUYECKHE CBOMCTBA BAKHEWUIIUX HEMETAIIOB (TaJlOreHOB, Cephl, a30Ta,
docdhopa, yrieposa W KpEeMHHs)) W UX COCIUHEHHMH  (OKCHJIOB,
KHUCTIOPOJICO/IEP)KALIIUX KHUCIIOT, BOAOPOIHBIX coenuHeHui). llpumeneHue
BaXHEHIIIMX HEMETAJJIOB M X COSTUHEHHH

2.3

Mertannsl. [lonoxenune meramioB B Ileproaudeckoil cucreMe XUMHUYECKHX
anementoB J.M. MenneneeBa. (OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
o0oyouek aToMoB MeTayuloB. OOmme (¢u3nyeckue CBONCTBA METAJIOB.
CruiaBbl METAJUIOB. DJIIEKTPOXUMUYECKHUN psIJT HAIPSHDKEHUN METAJIIOB

2.4

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpWMl, KaJlui, KaJdbLUH,
MarHui, aJlOMHHHM, ITUHK, XPOM, JKelie30, Mellb) U UX coenuHeHuit. O0mue
croco0bl oay4ueHus: MeTaluioB. [IpruMeHeHrne MeTalIoB B OBITY U TEXHHUKE

I'eneTrmueckas CBSA3b HCOPraHMYCCKUX  BCIICCTB, IIPHHALICKAINIUX K
Ppa3JIMYHbIM KJIaCCaM

XUMHS U )KU3Hb

3.1

Ponp xumMun B 00€CTIEUEHUH IKOJIOTHYECKOM, IHEPTETUYSCKON U THIIEBOU
0€30MacHOCTH, PA3BUTUN MEAUIMHBIL. [[OHATHE 0 HAYYHBIX METOAaX MO3HAHUS
BEIIIECTB M XUMHYECKHX PEAKIUI

3.2

[IpencraBaenus o0 OOMMX HAYYHBIX HNPUHIMIAX  [POMBIIUICHHOTO
MOJIy4eHHUS] BaXKHEMIINX BellecTB. YeIOBEK B MUPE BEIIECTB U MATEPUAJIOB:
BAKHEUIINE CTPOUTEIbHBIE MATEpUasbl, KOHCTPYKIMOHHBIE MAaTEepHUaIbl,




Kon

KpacKH, CTEKJIO, KepaMUKa, MaTepuasbl AJis AJIEKTPOHUKH, HAHOMAaTepUabl,
OpraHUYeCcKHe
Y MUHEpaJIbHbIC YIOOPEHHs

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

XumHsi U 3710pOBbE YEJOBEKa: IMpaBUja MCIOJIb30BaHUS JIEKAPCTBEHHBIX
3.3 [pernapaToB, IMpaBuiia 0OE30MacHOr0 HCIOJB30BaHUS IPErnapaToB OBITOBOI
XMMUU B MOBCETHEBHOU KU3HU

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHEI'O OBILIET'O OBPA3SOBAHUSI

Kox
NpoBepsieMoro
TpedoBaHus

1

11

1.2

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJbTATaAM OCBOEHHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

Bnanenue CHCTEMOM XMMHUUECKUX 3HaHPII>i, KOTOpas BKIKOYACT:

OCHOBOIIOJIAraloONIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aToOM, H30TOIIbI,
ANIEKTPOHHAs 000JIOUKa aToMa, S-, p-, 0-2JIEKTPOHHBIC OPOUTAII ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSIHME aTroma, MWOH, MOJIEKyJa,
BAJIGHTHOCTb, JIEKTPOOTPULIATEILHOCTb, CTEIEHb OKHCIICHMS,
XUMHYecKass CBsA3b (G- W TW-CBSI3b, KpaTHBIE CBSA3M), THOpHAM3AILUSL
aTOMHBIX oOpOuTajneil, KpUcCTaJuIMueckas pemeéTka, MOJb, MOJSpHas
Macca, MOJSpHbIH O00BEM, MOJSpHAas KOHIEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOAHBIHI
ckeneT, (yHKIMOHANbHAs TpyINIa, pajuKall, U30MEphl, CTPYKTYpHas
dbopmyna, wu3omepus  (CTpyKTypHas,  TeoMmeTpuyeckas  (Iuc-,
TPaHCU30MEpHsI), TOMOJOTMUYECKUH psAJ, TOMOJOIH, YIJIEBOAOPOBI,
KHUCJIOPOA- U a30TCOAepKalllie COEAMHEHUS, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (yriaeBo/ibl, )KUPbI, OEIKK), MOHOMEp, MOJIUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COCTUHEHHUSI, KPEKUHT, pUGOPMHUHT, THITHI
XUMHUYECKUX peaKkIuil (OKHUCIUTENbHO-BOCCTAHOBUTENbHbBIE, JK30- U
SH/IOTEPMHUYECKUE, PEAKIIMH MOHHOI'O OOMEHa, TOMO- U T'€TE€pPOreHHBIE,
oOpaTtuMble ¥ HEOOpaTHUMBbIE), PACTBOP, SJIEKTPOIUTHI, HEIJIEKTPOIMTHI,
ANEKTPOIIUTHYECKAs AUCCOLUAIINS, CTETIEHb UCCOLUALUU, OKUCIIUTENb,
BOCCTAHOBUTEINIb,  DJIEKTPOJIU3, CKOPOCTh XUMHUYECKOW  peakluy,

XHUMHUYCCKOC paBHOBCCI/IC)

TEOPHUM M 3aKOHBI (TEOpUsS XUMHUYECKOTO CTPOEHHUS OpPraHUYeCKHUX
BemectB A.M. BytnepoBa, Teopus 3IEKTPOTUTHYECKON TUCCOLMALINY,
[lepuoanueckuii 3akon .M. MenneneeBa, 3aK0OH COXpaHEHUS Macchl),

3aKOHOMCPHOCTH, CHMBOJIMYECKHUN S3BIK XUMHH, MHPOBO33PCHUYCCKUE




3HAaHUA, JIC)KAIMC B OCHOBC IMOHUMAHUA MPUYUHHOCTU U CUCTCMHOCTHU
XUMHNYCCKUX HBJICHHfI, COBpPCMCHHBIC MTPCACTABJICHUA O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIIDHOM W HAAMOJICKYJIAPHOM YPOBHAX

13

14

MpCaACTaBICHUA 0 MEXaHHu3Max XHUMHUYCCKUX peaKuHﬁ,
TEPMOANHAMHUYCCKUX u KHHETHUYCCKUX 3aKOHOMECPHOCTAX ux

IIPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAax

(aKTOJIOrMYECKUEe CBEIEHHUS O CBOMCTBAX, COCTaBe, IMOIYYEHUU U
0€30IaCHOM  HCIIOJIB30BAaHMM ~ BAXKHEMINIMX  HEOPTaHMYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY M MNPAKTHYECKOW JESTEIbHOCTH

YCJI0BCKa

1.5

2.1

o0mIye HaydHbIC MPUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (HAa MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJIa, IepepaboTKH
HedTH)

ChopMupoBaHHOCTH YMEHHI BBISBIISATH:

XAapaKTCPHBIC  TIPU3HAKK W  B3aUMOCBA3b  HU3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPU OIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUN

2.2

B3aMMOCBSA3b XUMHUYECKUX 3HAHUM C TMOHATUSIMH M TIPEJICTABICHUSIMHU
JIPYTUX MPEAMETOB JUisi 00Jiee OCO3HAHHOTO TMOHUMAaHUS U OOBSICHEHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa

3.1

C(I)OpMI/IpOBaHHOCTI) YMCHHS UCIIOJIB30BATh!:

HAaMEHOBAHHUSA XHMHUYECKHUX COCIUHEHUI MCKAYHAPOOAHOI'0 COrO3a
TeOpeTquCKOﬁ )51 HpHKHaﬂHOﬁ XUMHHU W TPpHUBUAJIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIUXCA K H3YUCHHBIM KJacCaM OpPraHu4Y€CKUX U

HEOPraHWYECKUX COCIMHEHUN

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIHMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHMYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX

U CKEJIeTHBIX) (POPMYII OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATE!

HEOPraHWYeCKHe BEIEeCTBA, CAMOCTOSITEIFHO BBIOMPATh OCHOBAHUS U
KPUTEPUU [T KITaCCH(PUKAITIH N3y4aeMbIX XUMUYECKUX O0BEKTOB
OpraHMYecKHe BEIIECTBA, CAMOCTOSTENILHO BHIOMpAaTh OCHOBaHHS U
KpUTEPHUH JUTA KIacCU(PUKAINU U3yIaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIYy M COCTaBY PEArupyrollvX BELIECTB,
TErIOBOMY  3(PQEKTy peakiuu, W3MEHEHUIO CTETMEeHEeH OKHCIICHUS

2JIEMEHTOB, 0OPATUMOCTH PEAKIINHY, YIACTHIO KaTaIru3aTopa)

ChopmMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB

XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepuoanueckoii cucremsr JI.1.




MeH,ueneeBa 1 UX BAJICHTHBIC BO3MOXKHOCTH, UCIIOJIb3YS TTOHATUS S-, P

d-aneKTpOHHBIC OpOUTAIN, YHEPTETUIECKUE YPOBHU

ChopMupoBaHHOCTH yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M OOpa3yeMbIX MMHU COCIWHEHHU IO

MepuoaM U rpynmam

7.1

1.2

7.3

ChopMUpoOBaHHOCTH YMEHHSI COCTABJIATH YPABHEHHUS] XUMHUYECKHX
peakLuil U pacKpbIBaTh UX CYLUIHOCTb:
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUI [TOCPEICTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpPaBHEHUsl PEAKLUM pas3IMYHbIX THIIOB; IOJHBIE M COKpALIEHHBIE
ypaBHEHHUS peakiuii HOHHOTO 0OMeHa, YYUThIBAs YCIOBUSA, IPH KOTOPBIX
OTH PEAKUU UAYT 10 KOHIA

peaknuii THAPOIN3a, PEaKIUi KOMIUIEKCOOOpa3oBaHUs (Ha MpUMEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOATBEPKIATh:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCHUMOCTH PEAKIIMOHHOU
CIOCOOHOCTH OPraHMYECKUX COCIUHEHWH OT KpaTHOCTH U THIA
KOBAJIGHTHOH CBSI3U (G- U T-CBSI3U), B3aMMHOT'O BJIUSHUSI aTOMOB M TPYIIII
aTOMOB B MOJICKYJIaX, a TAKXKE OT 0COOEHHOCTEH peaan3auyl pa3InIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

8.2

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBECTCTBYIOIIUMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINE
CBOMCTBAa BEUIECTB, IPUHAUICKAUX K ONPENEIEHHBIM KllaccaM |
rpymnnam coeIuHeHUH (IPOCThIe BEIECTBA, OKCUBI, THIPOKCUbI, COJIH;
YTJIEBOAOPO/IbI, IPOCThIE APUPHI, CHUPTHI, (DEHOJbI, aJIbAETH b, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIIOXKHBIE I(QUPBI, >KUPBI, YIJIEBOJbI, AMHUHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

10.2

CpopMHUpPOBAaHHOCT, yMEHHUS TPOBOJUTH PACUYETHl 1O XUMHUUYECKUM
dbopMyliaM M YpaBHEHHMSIM XHUMHYECKHX PEaKIUW C HCIOJIb30BAaHUEM

(bl/ISI/IquKI/IX BCJINYHUH:

MacCChbI (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €CiIn OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpCHGHéHHOﬁ MacCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIINH

10.3

TETI0BOTO 3¢ (eKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucteMol 3HaHHM O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUN
MPUPOBI, UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE PUMEHSTh
STU 3HAHUS TPU SKCIEPUMEHTAIBHOM MCCIIEIOBAaHUMU BEUIECTB W JUIS
OOBSCHCHHS XHUMHYCCKUX SBJICHUH, HMEIOIIMX MECTO B TNPHPOJC,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

ChopMHpPOBaHHOCTE yMEHHUSI NPUMEHATH (UCIOJIB30BAaTh) 3HAHUSA O
COCTaBE W CBOMCTBAaX BELIECTB Ui 3KCIIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKHUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH MX OCYILECTBJICHUS;
CUCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO NPUPOAY; JUIsl HPUHATHUS

IPaMOTHBIX pEIIEHU POOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMUpOBAaHHOCTh YMEHUS IUJIAHUPOBATH U MPOBOJAUTH XUMUUYECKHIM
OKCHEPUMEHT (TOJIyYCHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKHX H
OpPraHUYECKUX BEIIECTB, KAYECTBCHHBIC pEAKIHUU  YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIIOPOJICOACPKAIMUX OPTaHUICCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3aaq o pacro3HaBaHHIO
HEOPraHUYECKUX U OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BelleCTBAaMH U J1abOpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IEJIM UCCICIOBAHUS; MPEICTABIATH B
pasnuaHON (opme pe3yiabTaThl AKCIICPUMEHTA, AaHAIW3HPOBATh U

OLCHUBAThb UX NOCTOBCPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISITH L€JIEHANPABICHHBIA MOUCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U y4yeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaIH, ceTh IHTepHET n
Jpyrue), KPUTUYECKH AaHaJIM3UpOBaTh XHMMHUYECKYH0 HH(}OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT,  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBaTh HH(MOPMAIMIO C TO3UIMKA JKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHON JEATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  ONACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpPraHU3MBbI
ONpPEIEIEHHBIX BEIIECTB, MOHMMAs CMBICI IOKa3arels NpenebHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3/ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

MO XUMHUMN
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 TeopeTrnueckne OCHOBBI XUMHUH
Crpoenue BemectBa. CoBpeMeHHasi MOJENb CTpoeHus aroma. Pacnpenenenue
ANEKTPOHOB IO JHEPreTHUecKuM YpoBHAM. Kiaccubukanus XuMHYECKHX
1.1 asieMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPIETHUSCKUX YPOBHEH aroMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXAEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS
KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI
Ilepnonnueckas cucrema xumudeckux dimeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmpica [lepuoanmdeckoro 3akona J[.M. MenneneeBa. [Ipuunnbl u
1.2 3aKOHOMEPHOCTU HW3MEHEHHUS CBOMCTB JJIEMEHTOB M HX COCIMHEHHMH 10
nepuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOIHBIX COCTUHEHHH, BBICITUX OKCUIOB U TUIPOKCHIOB
1.3 BanenTtHocTh. DnekTpooTpuiaTeabHOCTh. CTENEHb OKUCIIEHUS
Buapl xumuyeckoi cBs3u (KOBaJe€HTHAs, MOHHAsS, METAJUTMYECKAst, BOJIOPOIHAs)
14 1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMONeKyIsIpHbIE B3auMoeiicTBus. BemecTBa
' MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTpO€HHA. THMbl KPUCTAIUIMYECKUX
pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIMUECKON pPEeIETKU
15 Xumuyeckas — peakius.  Knaccudukamus — XMMHYECKMX — peakiuil B
' HEOpPraHMYECKON ¥ OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHMsI MAcChl BEILIECTB
1.6 CkopocTb peakim, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB
1.7 TennoBsie a3 dekTh XUMUYECKUX peakuuil. TepMoxumMuiecke ypaBHEHUs
18 OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIIME Ha
' cocTosiHMe XxuMuueckoro paBHosecus. [Ipunnun Jle lllarense
Onektponutryueckas auccounanus. CumpHble W cinadbie dnaekTposuthl. Cpena
1.9 BOJHBIX pPAaCTBOPOB BEIIECTB: KHCIas, HEUTpajibHas, IienouHas. CTeneHpb
auccornuanui. Peakiy noHHOro ooMeHa
110 I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
' pacTBopa
CriocoObI BeIpaKe€HUsI KOHIIEHTPAIIMK PACTBOPOB: MAaCcCOBAasl A0JSI paCTBOPEHHOTO
1.11 BEIIECTBA, MOJISIpHAs KOHIEHTparus. HackllmeHHple W HEHACHIIICHHbBIC
pacTBOpBL, pacTBOPUMOCTh. Kpuctamioruaparsl
112 OKuHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [loBeneHue BelecTB B cpefax ¢
' pa3HbIM 3HaueHueM PH. MeTobl anekTpoHHOro OanaHca
1.13 DNEeKTPOIN3 PACTBOPOB U PACIIABOB COJICH
2 OCHOBBI HEOPTraHUYECKON XUMUHU




2.1

Knaccugukanus HeopraHmueckux coequHenuil. HomeHnknaTypa HeopraHu4eckux

BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BaXHEHUIIUX METAUIOB (HATpPUM, KaJlud, KaJbIHM,
MarHui, aJlOMUHUN, IIUHK, XpOM, Kelie30, MeJb) U HUX coeauHeHuit. OOiue

CIIOCOOBI IMOJIY4YCHH MCTAJIJIOB

2.3

2.4

2.5

XUMHUYECKUE CBOMCTBa BaXHEWIIMX HEMETAUIOB (TaJOr€HOB, CEpPhI, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) U HX  COeAUMHEHUH  (OKCHJIOB,
KHUCIOPOACOACPKAIINX KUCIOT, BOJOPOJHBIX COSTUHEHUH)

['eHeTHuecKas CBSI3b HEOPIrAaHWYECKHUX BEIECTB, MPUHAIJICKAIINX K Pa3TMYHBIM

KJj1accaM

I/II[CHTI/IQ)I/IKEIL[I/UI HCOPIraHU4CCKUX CoeﬂHHeHHﬁ. KauecTtBeHHBIE PCaKIMU Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

3.2

OCHOBHBIE  MOJIOKEHUS TCOpHUU XUMHUYCCKOI'O CTpOCHUA OpraHu4YCCKUX
coequHeHnit A.M. BbytnepoBa. YriaepoaHblil CKEJIET OpraHM4eCKONW MOJIEKYIIBI.
KpaTHOCTh XMMHYECKOH CBS3M. S- M P-CBA3M. SP3-, SP2-, SP-rubpuau3anuu
opOuTasneil aTOMOB yrjiepoa. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOTO

ctpoeHus Mosekyi. ['omonoru. ['omonornyeckunii psaa. Mzomepus u nzoMepsl

[lonsatne o  ¢dysknuoHampHOW  rpymnme.  OpueHTanuoHHBIE () EKTHI

3aMECTUTEIIEN

3.3

[IpencraBienre o kiaccupUKaluu opraHuyeckux BemecTB. HomeHkiarypa
OpPraHMYECKUX COEIMHEHUH (CUCTeMaTHuecKas) M TpUBHAJIbHBIE Ha3BaHUS

BaYKHEHUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHNYCCKUX BCIICCTB

3.4

CBoOOAHOpAIUKAIBHBIH W HMOHHBIM MeEXaHW3Mbl peakinuu. [loHstue o

Hykieoduie u snexrpoduiie. [Ipauno MapkoBHukosa. [Ipasuio 3aiinieBa

3.5

Ankanbl. XMMHUYECKHE CBOMCTBA aJIKAaHOB: TAJIOT€HUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE Pa3NIOKEHHe, KPEKHUHI, u3oMepusanusi, ropenHue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IUKIOAIKAHOB C  MajbiM

pa3Mepom 1ukia. Peakuuy npucoeIMHeHUs U PaauKaJIbHOTO 3aMEIIEHUS

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOWCTBA: PEAKITUU MPHUCOSAUHEHHUS (TaJOTeHHpPOBAHUE,
THAPUPOBAHUE, THAPOTAIIOTCHUPOBAHNUE, THUIpATAIHs), TOPCHUS, OKUCICHUS W
nonuMepu3anuu. [ IpomMpliieHHpie 1 1a0OpaTopHbIE  CHOCOOBI  MONy4YEHUS
AJIKEHOB

Ankanvensl. XHWMHUYECKHE CBOMCTBA alKaJUEHOB: PEAKUUHU TMPUCOEAUHEHUS
(rumpupoBaHHWe, TaJOT€HUPOBAHUE), TOPEHUs W TonuMmepu3anuu. [lomydenne

aJIKaIUE€HOB

3.8

AnxuHbl. XMMHUYECKHE CBOMCTBA: pEaKIMHM NMPHUCOEIUHEHHUs (TaloreHUpPOBaHUE,
TUAPUPOBAaHUE, TUApATalus, THAPOraJlor€HUPOBAaHUE) KaK CIOCO0 MOMydYeHUS

MIOJIMMEPOB M JPYI'MX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3amemenus. I'openue




allCTUJICHA KaK HCTOYHHUK BBICOKOTECMIICPATYPHOI'O IIJIAMCHU IJIA CBAPKU U PC3KU

MCTAaJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

3.9

3.10

Apenbl. XuMHYECKHE CBOMCTBa O€H30/a: pEakuu  dIEKTPOPUILHOTO
3aMELIEHUs, NpUCOeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
roperusi. OcoOEHHOCTH XUMHYECKHX CBOMCTB Toiyona.llonmydyenue OeHzomna.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB crupona. llomumepusauust cTuposna.

CriocoObl MoTy4eHus: 1 IPUMEHEHUE apOMaTUUYECKUX YTIIEBOA0POI0B

Cnuptel. IlpenenbHble  OJHOATOMHBIE CHUPTBHL. XHMMHYECKHE CBOMCTBA!
B3aMMOJICHCTBHE C HaTpUeM KaK CIOCO0  YCTaHOBJICHUS  HAIUYHS
TMJIPOKCOTPYNIbI, C  TaJOr€HOBOAOPOJAMH  KaK  CIOCOO  MOJIy4eHUs
pacTBOpUTEIIEH, BHYTPU- U MEXMOJICKYJIIpHAs AeruapaTanus. Peaknus ropeHus.
[TonydeHnue sTtaHonma: peaknuss OpOXKEHHS TIJIOKO3bl, TMApATAllUs ATUIICHA.
OTUIEHIJIMKOIb U TJIMUEPUH KaK MPEJCTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

@enon. XumHuueckue cBoicTBa (peHonma (peakuuu ¢ HaTpUEM, THAPOKCHIIOM

Hatpus, Opomom). [lonyuenue enomna

3.12

Anbnernapl. XUMHUYECKUE CBOMCTBA MpEAETIbHBIX allbJCTHI0B: I'MIPUPOBAHUE;
KayeCTBEHHbIE pEaKUUU Ha KapOOHWJIbHYIO Tpynny (peakuus «cepedOpsHOoro
3epkainay, B3aumojeiicteue ¢ ruapokcugom menu (I1). Ilomyuenue npenenbHbIX
AIBACTUAOB: OKHUCICHUC CIIMPTOB, TruUAparanusd ancTUJICHA. AIICTOH Kak

NpeACTAaBUTCIIb KETOHOB. OcobeHHOCTH peaKknuu OKUCIICHUS allCTOHA

3.13

KapOoHoBbie KHCIOTHI. XHWMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKUX CBOWCTB MYPaBbUHON KHCIOTHI.
[Tonydyenue mpeneabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIICHUE
AJKAHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, aJbJCrUA0B. BrIcuine mpeaenbHbIE U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

3.14

3.15

Cnoxuple »¢upsl u xkupbl. CrnocoObl TOJYyYEHHUS CIOXKHBIX 3(PUPOB.
Obpatumocth peakuuu sTepuduxanuu. IIpuMeHeHne CrIoXHBIX 3(PUPOB B
NUIIEeBOM M mapproMepHON HpOMBIIITIEHHOCTH. JKUpbl Kak CIOXKHBIE 3(HUPHI
[NIMLEPUHA U BBICHIMX KapOOHOBBIX KHMCIOT. XHMHUYECKHE CBOWMCTBA >KHPOB:
TUIPUPOBAaHUE, OKHUCIeHue. ['Maponus3, WM OMBUIEHHE, JKUPOB Kak CIoco0
MPOMBIIIJICHHOT'O TOJYYEHHUsI COJeH BBICIIMX KapOOHOBBIX KHCIOT. MbUTA Kak

COJIK BBICIIHUX Kap60HOBBIX KHUCIIOT

XHWMHUYECKHNE CBOMCTBA IUIIOKO3Bl: PEAKLIUU C YYaCTUEM CIHPTOBBIX H
aJIBJIETUAHOM TPYHI M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHue TiroKo3bl, e€
3HAYEHHUE B KU3ZHENEATEILHOCTH OopraHu3Ma. Jucaxapuipl: caxaposa, MajabTo3a.
BoccranaBnuBaroomue M HEBOCCTaHaBIMBAIOIIME Jucaxapuabl. [uaponus
nucaxapunoB. [lonvcaxapuiel: Kpaxmai, riaukoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmaja, IJIMKOreHa M Leinoio3sl. Pdusnueckue cBoMcTBa Kpaxmaia H

OEJIITFOJIO3EI. XuMu4deckrue CBOMCTBa KpaxMaja: THAPOJIHU3, KadYC€CTBCHHAasd




peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LEJIIIOJIO03bI: THAPOJIN3, MOITYYEHHE
3¢upoB wnemnrono3bl. IloHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIETK)

3.16

AMuHBI. AMUHBI KaK OpPraHMYECKUE OCHOBAHMUS: PEaKLUU C BOAOU, KUCIOTAMU,
peakmus TOpEeHHsS. AHWIWMH Kak IPEACTaBUTENIb apOMATHYECKUX aMHUHOB.
XWMHYECKUE CBOMCTBA aHWUJIMHA: B3aWMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, okucieHue. llolydeHne amMuHOB QJIKWIMPOBAHUEM aMMHUAKa U

BOCCTAHOBJICHUECM HUTPOIIPOU3BOJHBIX YIJICBOOAOPOI0B

3.17

3.18

AMUHOKHCTIOTHI W OenKu. AMHMHOKHCIOTHI Kak aM(OTEpHbIE OpraHUYeCKHe
coequHeHusi. OCHOBHbIE aMHHOKHCIOTBHI, OOpasyromiue Oenku. XHUMHUYECKUe
CBOICTBa OEJIKOB: THAPOJIN3, NEHATYpallus, KauyeCTBEHHbIE (LIBETHBIC) PeaKIuu

Ha OeJKu

CtpoeHre M CTPYKTypa MOJIMMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
crpoeHusi MoJieKyJl. OCHOBHBIE CIIOCOOBI TONYYEHHS BBICOKOMOJIEKYIISPHBIX
COEMHEHUI: peakuuu MoJIMMepu3aluu U nojukoHaeHcanuu.Knaccuduxanms

BOJIOKOH

3.19

3.20

4.1

4.2

I/II[CHTI/IQ)I/IKEIL[I/UI OpPraHn4CCKHuX COCHHHGHHﬁ. Pemenue OKCIICPUMCHTAJIbHBIX

3a7a4 Ha pacro3HaBaHUE OPraHUYECKUX BEIECTB
['eneTnueckas CBsI3b MEXKy KJIacCaMH OPraHUYECKUX COCIMHEHUN
XUMHUS U )KU3HD

XuMusi B TOBceIHEBHOHM >ku3HU. [IpaBunma Oe3omacHOi pabOTBl C €IKUMH,

TOprOYMMU U TOKCUYHBIMU BEIICCTBAMH, CPEACTBAMU OBLITOBOM XMMHHU

XuMUs U 300poBbe. XUMHS B MEIULUHE. XUMHUS U CEIbCKOE X0341MCTBO. XUMUS B
MIPOMBIIUIEHHOCTH. XUMHS M SHEpPreTUKa: MPUPOJIHBIA M TMOMYTHBIA HEPTAHOM
rasbl, UX COCTaB U ucnoib3oBanue. CocraB HePTU U €€ nepepaboTka (IpUPOAHbIE

HCTOYHHUKH YTJ'ICBOI[OPOI[OB)

4.3

XUMUA W JKOJOTUsl. XUMHUECKOE 3arpA3HEHHE OKPYKAIOLIEH Cpelbl U €ro
nocneacteus. OxpaHa rugpocdepsl, mouBbl, atMochepsl, GIopsl U (GayHbl OT
XUMHUYECKOTro 3arpsisHeHus. [IpobOieMa OTXOMOB W TMOOOYHBIX MPOIYKTOB.

A.]'H)TepHaTI/IBHI)Ie HUCTOYHHUKU DHEPTHUU

4.4

5.1

OO6mme mpencTaBlIeHus] O MPOMBIIUICHHBIX CHOCO0aX TMOMYYCHUS] XUMHUYECKUX
BEIIECTB (HAa TPHUMEpPE MPOU3BOJICTBA aMMHAaKa, CEPHOW KHCIOTHI). UEpHas u
uBetHas  Metauryprus.  CTeKJ0 UM CWIMKaTHas  MPOMBIIUIEHHOCTb.
[IpombiiienHass  opranudeckas  xumua.  CbIpp€ i1 OpraHUYyecKon

MPOMBIIIUIEHHOCTH
Tunsl pac4€THBIX 33724

Pacuérbl Mmacchl BemiecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY

BEIIIECTBA, MacCe WK 00BEMY OJTHOTO M3 YUaCTBYIOIIUX B PEAKIINU BEIIECTB

5.2

Pacuérel TerioBoro ¢ dexra peakium




5.3 Pacuérpsl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUYECKUX PEAKIIUAX
5.4 Pacuérer maccel (00bEMa, KOTMUECTBA BEIMIECTBA) POAYKTOB PEAKIINH, SCITH
' OJTHO M3 BEIIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer MmaccoBoi min 00BEMHOMN O BBIXO/IA MPOIYKTA PEAKIIMHA OT
' TEOPETUYECKU BO3MOXKHOTO
Pacuérsl macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIINHU, €CIIH OJTHO
5.6 13 BEIIECTB JIaHO B BHUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM J10JIe
PacTBOPEHHOIO BEIIECTBA
5.7 Pacuétel ¢ ucnonap30BaHNEM HMOHATHI «MacCOBast 10JIS», «MOJIIpHAs
' KOHILICHTPALIUS», KPACTBOPUMOCTb
Haxoxaenue MonekynspHoi ¢opMyiIbl OpraHM4eCKOro BEHIecTBa Mo €ro
5.8 IJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINUX B €r0 COCTaB, UJIU 110
IIPOJIYKTaM CrOpaHUs

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Tema ypoka

‘ 1 HHpez[MeT OpFaHI/I‘{eCKOﬁ XHUMUU, eé BO3HUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

2 ||Teopus ctpoeHus oprannyeckux coeauHenuit A. M. Bytineposa, e€ ocHOBHbIE
TTOJIOKEHUS

3 Hpe,[[CTaBJ'IeHI/Ie 0 KHaCCI/I(I)I/IKaL[I/II/I OpTraHUYC€CKUX BCIICCTB. HOMCHKHaTypa
(CI/ICTeMaTI/I‘-IeCKafl) W TPUBHUAJIBHBIC HA3BAHWS OPTraHUYCCKUX BCIICCTB

4  ||AnkaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH psii. MeTaH 1 3TaH — MPOCTenIne
MPEICTaBUTENM ATKAHOB

‘ 5 HKOHTpo.m.Haﬂ pabora (cTapToBbIii 3TAll AMATHOCTHKH)

‘ 7 HBTHneH ¥ NIPOIMJIEH — NPOCTEHUIINE MTPEICTABUTENHN AIKEHOB

‘ 6 HAJ‘IK@HBII COCTaB M CTPOEHHE, CBOMCTBA ‘

‘ 8 HHpaKaneCKasI pabora Ne 1. «IlomydeHue STUIEHA M U3yYEHUE €T0 CBOICTBY

9 ||Ankaguensl. byraguen-1,3 u metundyraauen-1,3. [lonyuyeHre CHHTETHYECKOTO
KaydyKa U pe3UHbI

10 ||ANKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHICCKUH PsJl. AIICTHIICH —
MPOCTEUILINN MPEICTABUTEIb AIKUHOB

11 ”BLI‘{I/ICJ'ICHI/ISI 110 YPAaBHEHHMIO XUMUYECKON pEaKuu

13 HFeHeTI/IquKaﬂ CBA3b YIJIEBOAOPOIOB, IPUHALICKANIUX K PAIIMYHBIM KJIaccaM

| |
‘ 12 HApeHH: OC€H30J1 1 TOTY0JI. TOKCHYHOCTh apEHOB ‘
| |
| |

14 HFCHGTI/I‘IGCKaH CBSI3b YTJIEBOJOPOOB, MPUHAISKAIINX K Pa3IMUHBIM KJIaccam
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15 |[[IpupomHBIC NCTOYHUKH YTIIEBOIOPOAOB: IPUPOHBIN T'a3 U MOMYTHBIC HEPTSHbIE Ta3bl,
He(DTh U IPOAYKTHI €€ IepepadoTKU

16 |IIpupoaHbIe NCTOYHUKH YTIICBOIOPOIOB: IPUPOIHBIN ra3 U MOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th ¥ MPOAYKTHI €€ epepadoTKH

17 HHpe;[eanHe OJHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOJI. BostopoaHas cBs3b

‘ 18 HMHOI‘O&TOMHHG CIIUPTBI: STUJIICHIJIUKOJIb U ININLIEPUH

19 Hd)eHon: CTPOCHHUE MOJICKYJIbI, (PU3NYECKHE U XUMHUECKUE CBOICTBA, IPUMEHEHUE

‘ 20 HAJ‘IBI{CFI/II[BI: dbopMalbIeTu M alleTalbIeTua. ALIETOH

‘ 21 HOL[HOOCHOBHHG npeie’abHble KapOOHOBBIE KUCIOTHI: MypaBbHHAs U YKCYCHAS

‘ 23 HCTeapI/IHOBaH H OJICMHOBAsA KUCJIOTHI, KaK IIPECACTABUTCIIN BbICIIUX Kap6OHOBI>IX KHCJIOT

‘ 24 HMHna KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE

‘ 25 HCJIO)KHI)IG 3(UPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX S(PUPOB

‘ 22 HHpaKTI/IquKaﬂ pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCIOTBI» ‘

‘ 26 H}KHpH: TUAPOJIHN3, TPUMEHEHUE, OUOJIOTHYECKast POJIb KUPOB

27 |YrneBoabl: cocTa, Kiaccudukaius. Baxxnelme npeacTaBUTeNu: Ta0Ko3a, GpPyKTo3a,
caxaposa

‘ 28 HKanMaJI U LIEJUII0JI03a KaK IIPUPOJIHbIE TOJIMMEpBI

‘ 29 HKOHTpOJ‘IbHaﬂ padora B paMKax NPOMeKYTOUYHOI aTTecTauuu

‘ 30 H06maﬂ XapaKTEePUCTUKA a30TCOAEPKALIUX OPraHUUYECKUX COCTUHEHUN ‘

‘ 31 HAMI/IHBIZ METWIAMUH U aHWINH

32 ||AMUHOKHMCIOTEI KaK aM(I)OTepHBIe OpTraHUYC€CKUC COCANHCHU A, UX OHOJIOTHYECKOE
3HA4YCHUC. HGHTI/I}II)I. benkn xak IMPHUPOAHBIC BEICOKOMOJICKYJIAPHBIC COCTMHCHU A

‘ 33 HOCHOBHHe TIOHATHS XUMHMH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI ‘

34 ||OcHOBHBIE METO/IBI CHHTE3a BEICOKOMOJICKYIISIPHBIX coequHeHni. [ImacTmaccsl,
Kay4yKH, BOJIOKHA

‘OE]_HEE KOJIMYECTBO YACOB I10 [TPOTPAMME

11 KUIIACC
No Tema ypoka
/1
‘ 1 H XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS KOH(MUTYpAIHsi aTOMOB

2 Ilepuonnueckuii 3akoH U [lepuonnueckas cucreMa XumMuyeckux 3semMeHTos . M.
MeHeneeBa, MX CBSI3b C COBPEMEHHOMN TEOPUEN CTPOEHHUS ATOMOB

3 ||3aKOHOMEpPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHX 3JIEMEHTOB U UX COEAMHEHUH 110
rpymimnaM 1 nepuogam. 3HadueHne NEPUOANICCKOro 3aKOHa U CUCTEMBI XUMHUYCCKUX
snemenToB J[.M. MeHeneesa B pa3BUTUN HAYKU

4 || Crpoenue BemiecTBa. XMMUYECKas CBSI3b, €€ BUIBI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b
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5 ||BanentHoctb. DnekTpooTpunarebHOCTh. CTenenb okucienus. Bemecra
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO cTpoeHHusl. [[oHATHE O AUCTIEPCHBIX CHUCTEMaX.
HcrrHHBIE M KOIUIOMIHBIE pacTBOPLI. MaccoBas 0JIs BEeIeCTBa B pacTBOpe

‘ 6 H KoutpoabHas padora (cCTapTOBBIii 3Tall JUATHOCTUKH)

7 || Knaccudukamnus 1 HOMEHKIATypa HEOpraHM4eCcKuX coequHeHmil. ['eneTnyeckas cBs3b
HEOPraHMYECKUX BEIIECTB, Pa3JINYHBIX KJIACCOB

8 ||Kimaccuduxanus XuMUYECKUX pEaKIfii B HEOPraHMYECKOW U OPraHMYECKONW XUMUH.
3aKOH COXpaHEHUs1 MAaCcChl BEUIECTB; 3aKOH COXPAHEHUs U IPEBPAILICHUS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX
Ckopoctb peakiuu. OOpaTuMble peakiuu. XUMHUECKOE pABHOBECHE

9

10 ||IIpaktuueckas padota Ne 1. «BnusHue pa3nuyHbix (GakTOpPOB Ha CKOPOCTH
XUMHYECKON PEAKIIUN»

11 || OnexTponutnyeckas aucconuanus. [lonstre o Bogoponnom nokasarene (pH)
pactBopa. Peakiiuu noHHOro ooMeHa. I 'naponu3 opraHnyeckux U HEOPraHMYECKUxX
BEILIECTB

12 || OxucnuTenbHO-BOCCTAHOBUTENbHBIE peakinu. [loHsTHE 00 AMEeKTpoin3e paciiiaBoB U
pacTBOpPOB COJIEH

13 || OxucnuTensHO-BOCCTAHOBUTEIbHBIC peakiuu. [IoHsITHE 00 IEKTPOIIN3e PacIiaBOB U
pacTBOPOB coJeil

14 || Meramibl, ux nojoxenue B [lepuoanyeckoil cucteMe XuMU4eCKUX y1eMeHToB J1. U.
MenpeneeBa 1 0COOEHHOCTH CTpoeHus: aToMoB. OO01e Gundeckre CBONCTBA
METaJUIOB

‘ 15 H CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUN PsiJi HAPSXKEHUN METAJIIOB ‘

16 || Xumudeckne CBOMCTBA BAXKHEUIIINX METAIIOB (HATPUN, KaIHH, KaJIbIIUH, MarHHH,

AIIOMUHUN) U UX COETUHEHUN

‘ 17 H XUMUYECKUE CBOWCTBA XpOMa, MEAU U UX COCAUHEHUI ‘

‘ 18 H XUMHUYECKUE CBOMCTBA IIMHKA, XKEJIE3a U UX COCTMHEHUI ‘

19 || [Ipaktuueckas padbota Ne 2. "Perenne 3KCriepuMEHTAIBHBIX 32124 TT0 TEME
«Mertamae"

20 ||Hemeramnbl, ux monoxenue B [lepnoaudeckoil cucremMe XuMU4eckux dmeMeHToB J1. U.
MeHieneeBa 1 0COOEHHOCTU CTPOEHUS! aTOMOB

21 || duznyeckue CBOWCTBA HEMETAIUIOB. AJUIOTPOINS HEMETAIIOB (Ha IpuUMepe
KHCJIOpO/ia, cepbl, hocdopa u yriepoia)

‘ 22 H XUMHYECKUE CBOWCTBA IaJIOTEHOB, CEPBI U UX COETMHEHUN

‘ 23 H XMMHUECKHE CBOMCTBA a30Ta, (hocopa U UX COeAUHEHHH

‘ 24 H XVMMHUYECKUE CBOWCTBA yIJIepoia, KpEMHMS M UX COEAMHEHUN ‘

‘ 25 H HpI/IMeHeHI/IC BaKHEHIIINX HEMETAJIJIOB U UX COCOUHEHUI

26 ||O000menne U cucTemMaru3anus 3Haauil mo teme «Hemeraiuisly. Beraucienus mo
yYpaBHCHHUSM XMMUYCCKUX PEAKIH U TEPMOXUMUYCCKHE PACUETHI

27 ||TIpakTrueckas padota Ne 3. «PelieHre SKCIEpUMEHTAIBHBIX 337124 110 TeMe
"HemeTamis!"»

28 ||Heopranndeckue U OpraHMYECKUE KHCI0ThI. HeopraHuueckie u OpraHuuecKue
OCHOBAaHUSA
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‘ 29 H KonTpoJsbHasi paboTa B paMKax NPOMeKYyTOYHOH aTTecTAlNu

30 || AMdoTepHBIC HEOPTAaHHYECKHUE U OPTAHUYECKUE COeqMHeHM. [ eHeTnYecKas CBs3b
HEOPTraHUYECKUX U OPTaHHMYECKUX BEIIECTB

31 || Ponb xumun B 00€CTI€YeHIH SKOJIOTHIECKON, SJHEPTETUISCKONM U TTUIIIEBOM
0€30MacCHOCTH, PA3BUTUU MEIUIUHBI

32 ||IIpencraBneHust 06 OOIMIMX HAYYHBIX MPUHIMIAX TPOMBIIUICHHOTO MOJY4EHUS
BaKHEHUIIINX BEIIECTB

‘ 33 H YenoBek B MUpE BEILECTB U MaTEPHUAJIOB

‘ 34 H XuUMusl U 310POBbE YEIOBEKA

‘ OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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