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MNOSACHUTEJIBHAS 3ATIMCKA

[TporpaMma no XUMHH Ha YpoBHE cpeaHero odulero odpasoBanus pa3paboTaHa Ha OCHOBE
Qrenepansuoro sakona ot 29.12.2012 Ne 273-03 «00 obpazopannn B Poccuiickoii Menepauuu»,
TpeboBanuii K pe3yiasTaraM oceBoeHHs (elepalbHOH 00pa3zoBaTeIbHOH NporpaMMel CpeHero
obwero obdpazopanus (DOII COO), npeacrasnenusix B DeiepalbHOM rOCYIapCTBEHHOM
odpazopatensHoM cranaapre COO, ¢ yuérom KoHnenuuu npenogasanus yueOHOTO npeamera
«XuMua» B oOpazoBaTenbHBIX opranmzammax  Poccwiickoit  ®epepanmn, peanu3yIOMIMX
OCHOBHBIE 00pa30BATENBHBIE TMPOTPAMMBI, M OCHOBHBIX monokeHHid «CTpaTeruu pasBUTHA
pocnuTanus B Poccuiickoil  enepaumn wa nepuoa go 2025 rona»  (Pacnopasmenue
[Ipagutenscrea PO or 29.05. 2015 Ne 996 - p.).

OcuoBy noaxogos k pazpadoTke NporpaMmel [0 XHMHH, K onpegencHuw obueit
cTpaTerty 00yueHHs, BOCIHTAHHA M PA3BHTHA 00y4alOMMXCA CpelcTBaMH yueDHOrD npeamera
«Xumua» i 10-11 knaccor Ha 0a30BOM YPOBHE COCTABMIIN KOHIENTYAILHBIC TOTOMKEHHA
®IOC COO o B3auMMOOOYCIOBIEHHOCTH UENCH, COASPKAHHA, PE3yILTATOB O0yUeHHA W
TpeboBaHuii K YPOBHIO MOATOTOBKH BBITYCKHHKOB.

AHMHYecKoe  0DpajoBaHHe, [NOAy4aeMoe  BEIIYCKHHKaMH  odlieodpazoBaTelbHOH
OpraHu3alHy, sABIfeTcd  HeoTheMIeMmoil dacTelo  HX  oOpazoBaHHOCTH. OHO  CIVHEKHT
3ABEPILAIONIAM JTANOM Pealn3alii Ha COOTBETCTBYIOLIEM eMy Da30BOM YPOBHE KIIOUEBBIX
LEHHOCTEH, NPHCYHIMX IEJOCTHOH CHCTEME XHMMHYECKOro oOpasopaHus. ITH HEHHOCTH
KACAOTCA MO3HAHWA 3aKOHOB NMPHPOILI, (POPMHPOBAHMA MHPOBO33pEHHS W 00mIEH KyJIbTyphbl
YEIOBEKA, a TAKKE HKOJNOTHYeCKH OO0OCHOBAHHOTO OTHOINEHHA K CBOEMY 3/I0POBBIO H
npupoaHoii cpene. Peammyerca xummdeckoe oOpasopanne 00ydalONIMXCS HA YPOBHE CPEIHETO
obulero odpazoBaHHs cpeicTBaMH y4eOHOro npeaMmera «XHMHS», COAEPKAHHE W MOCTPOCHHE
KOTOPOTO ONpeJelicHbl B MPOrpaMMe [0 XHMHH ¢ Y4E€TOM creuH(UKH HAyKH XUMHH, e
IHAYEHHS B NO3HAHHH NPHUPOILI H B MATEPHANLHOH KH3HH 00LIeCTBa, a TAKKE ¢ y4ETOM 0DLIMX
Heneit W NMPHHIMIOB, XapaKTepH3YIONIHX COBPEMEHHOE COCTOAHHE CHCTEMBI CpeaHero obmero
obpazoranua B Pocewiickoii ®enepammn.

XHMHA KaK JI€MEHT CHCTEMBI €CTECTRBEHHBIX HAyK MIpacT oco0yi polik B COBPEMEHHOI
IHBHIH3AINHE, B CO3JaHHH HOBOH 0a3kl MATEPHANLHOH KyIbTYpel. OHA BHOCHT CBOH BKIad B
(opMUpOBaHHE PALHOHATEHOTO HAYYHOTO MBILIIEHHA, B CO3/IaHHE LENOCTHOIO Mpe/ICTaBIeHHS
00 OKpYKAIOUIEM MHPE KAK 0 eIHHCTBE IPHPOILI H HeloBeKa, KoTopoe (JOpMHpYETCs B XHMHH
Ha OCHOBE MNOHHMAHHA BEILECTBEHHOID COCTABA OKPYKAIOIIEr0 MHPA, OCOZHAHHS B3aHMOCBA3H
MESKITY CTPOSHHEM BEIIECTB, HX CBOHCTBAMH M BO3MOKHBIMH 00IACTAMH IIPHMEHEHH.

TecHo B3aUMOJEHCTBYA € JPYIHMH  €CTECTBEHHBIMH  HAYKAMHM, XHMHA CTana
HEOTHEMJIEMOIT YACTBH) MHPOBOH KYJIBTYPBI, HEOOXOIMMBIM YCIOBHEM YCIEIIHOTO TPyad |
JKH3HH Kamgoro 4nexna o0mecrsa. CoBpeMeHHas XHMHS KAK HAyKa CO3MJaTelIbHAS, KAK Hayka
BLICOKHX TEXHOIOIHH HanpapleHa Ha peuleHde riodanbHeX NpodlieM YCTOHYHBOIO pasBHTHA
YeJI0BEUYECTBA CHIPLEBOI, JHepreTHveckoil, NHIIEBOI, JKONOrHYeckoill Oe3omacHOCTH W
OXPaHBl 310POBLA.

B cooTBeTcTBHH ¢ 0OUIMMH LENSMH M TPHHLIHIAMH CPEaHEro obmero obpazoBaHus
coaepkanne npenMeta «Xumuay (10—11 knaccw, Gaz0BEH YPOBEHE HIVISHHA) OPHEHTHPOBAHO
MPEMMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO TOArOTOBKY 00YyUalmmxcsa, HeoOXoIuMyl UM s
BRIPADOTKH MHPOBO33PEHYECKHX OPHEHTHPOB, VCHEIIHOTO BKIIOHYCHHA B KH3HB COLMYMA,
NpoJoIHKeHH 00pa3oBaHH B PAsIHYHEIX 00/1aCTAX, HE CBA3AHHLIX HENOCPEICTBEHHO ¢ XHMHEl.

CocTaBnsomMME  npeaMera «XHMHA» ABNAIOTCH DA30BBIE KYpPChI «Oprannyeckas
XUMHA» H «O0n1as 1 HEOPraHWYECKads XHMHA», OCHOBHBIM KOMIOHEHTOM COJIEP/KAHHA KOTOPBIX
ABIAIOTCA OCHOBBI 0A30BOIH HAYKH: CHCTEMa 3HAHMIT 10 HEOPTraHHYECKOH XHMHH (C BKITIOYEHHEM
FHAHHH W3 oDIIeil XMMHH) M OpraHuYeckoi Xumun., QopMHpOBAHHE NTAHHOH CHCTEMEBI 3HAHMIH
NpH H3VUEHHH TpeaMera o0ecneuynBaeT BO3MOKHOCTE PACCMOTPEHHA BCETO MHOTO0Opa3us
BELLECTB HA OCHOBE OOLIMX MOHATHI, 3AKOHOB M TEOPHIT XMMHH.



CrpykTypa conepannsa KypcoB — «Opranuueckas xumua» i «O0mas n HeopraHHJecKas
XHMHA» c(DOPMHPOBAHA B MPOrpaMMe M0 XHMHH HA OCHOBE CHCTEMHOIO NMOAXO0A3 K H3Y4EHHID
yaebHoro marepuana ¥ o0YCIOBIEHA HCTOPHYECKH ODOCHOBAHHBIM pPa3BHTHEM 3HAaHWH Ha
onpelenéHHbIX TeopeTHYeckuX ypoBHaX. Tak, B Kypce oOpraHM4eckoil XHMHM BellecTsa
paccMaTpHBAIOTCA HAa YPOBHE KJIACCHYECKOH TEOpHH CTPOCHHH OPraHHYeCcKHX cOeIHHEHHH, a
TAK/KE HA YPOBHE CTEPEOXMMHHYECKHX M IEKTPOHHBIX TPEICTABICHHH O CTPOSHHH BEIIECTB.
Cpenennss 00 HM3y4aeMbIX B KYPCE BELIECTBAX MAKOTCA B PA3BHTHH — OT YIVIEBOJOPOIOB [0
CIIOKHBIX OHMOJOTMYECKH aKTHBHBIX COeQHHEeHHH. B Kypce opraHMyeckoil XHMHH MOTY4aioT
pa3BuTHe CcHOPMUPOBAHHBEIE HA YPOBHE OCHOBHOIO o0mlero odpa3joBaHHs MepBOHAYAIBHEIE
NpeICcTABICHHS 0 XHMHYECKOH CBA3H, KIaccH(MKAHOHHLIX IPH3IHAKAX BELIECTB, 3aBHCHMOCTH
CBOMHCTB BELIECTB 0T UX CTPOEHHA, O XHMHYECKOH peakiHH.

[log HOBBIM YIIIOM 3peHHs B npeamere «XumHa» 0a30BOro ypoBHS paccMaTpHBaeTcH
M3VUEHHBIH HA YPOBHE OCHOBHOTO o0mero o0pa3oBaHHs TEOPETHUECKHI MaTepHat M
thakTonoOrHYeCKHEe CBEICHHA O BEIIECTBAX M XHMHYECKOH peakimu, Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeOpraHWYECKas XUMHA» 00YUAIONIMMCH MPEIOCTABIACTCA BO3MOKHOCTE OCO3HATH
IHAYEHHE [EPHOJMYECKOI0 3aKOHA ¢ OOLIETEOPeTHYECKHX M METOA0NOTHYECKHX MO3HIHIL,
rydie [OHATH MCTOPHYECKOE H3IMEHeHHe (DYHKUMIH 2TOro 3akoHa oT oDoDIANwIel 1o
OOBACHAIOLUICH H NPOTHOZHPYIOLIET.

Ennnas cucrema 3HaHMH O BaXHEHIIMX BEMIECTBAX, MX COCTABE, CTPOSHHH, CBOICTBAX H
NPUMEHEHHH, a TAKKE 0 XUMHYECKHX PEaKIHAX, HX CYIIHOCTH H 3aKOHOMEPHOCTAX MPOTEKAHNA
gonogHAeTcas B OKypcax 10 w11 KIaccoBR  aneMeHTAMH  COJEPKAHMA, HMEHOIIHMH
KYJBTYPOJIOTHYECKHIT W TIPHKIAIHOH XapakTep. DJTH 3HAHHA CNOCOOCTBYIOT TMOHHMAHHIO
B3AUMOCBA3H XHMHH ¢ JIPYTHMH HayKaMH, pacKpblBaloT €€ poib B NO3HABaTeNLHON H
NPaKTHYECKOH JedTellLHOCTH 4elloBeKa, cnocoOCTBYIOT BOCIHTAHHID YBAKEHHS K IIpOLECCY
TBOp4YECTBA B ODNACTH TEOPHH W MPAKTHYECKHX NPHIOMKEHHIT XHMHH, NOMOTAIOT BBITYCKHUKY
OPHEHTHPORATLCA B OOIIECTBEHHO M JIHYHOCTHO 3HAYMMBIX MpobiemMax, CBA3AHHBIX C XHMHEH,
KPHTHYECKH OCMBICTHBATE HHOOPMALIMIO W TIPHMEHATE €€ 1A MOMOJHEHHS 3HAHWH, PeleHun
HHTEIUIEKTYATBHBIX M KCIEPHMEHTAIBHBIX MCCISNIOBATEIBCKHX 3amad. B umenom cogepmanmne
yueOHOrO npeaMeTa « XHMHA» JAHHOTO YPOBHA H3YUCHHA OPHEHTHPOBAHO HA (POpMHpOBAHHE ¥
0DYHAKIMXCA MHUPOBO33PEHYECKOH OCHOBBL 118 NOHUMAHHA (PUIOCO(PCKUX Hael, TAKMX Kak:
MATEPHAIBHOE eIHHCTBO HEOPraHHYeCKOro H OpraHHYeckoro Mupa, o0YC/IOBIEHHOCTE CBOHCTE
BELLECTB MX COCTABOM U CTPOCHHEM, NO3HABAEMOCTE NPHPOIHBIX ABICHHI NYTEM JKCIEpUMEHTA
H PEHIEHHA TMPOTHBOPEYHH MEHKIY HOBBIMH (DakTaMH M TEOPETHUYECKHMH MPEINnOChUTKAMH,
OCO3HAHHME POJIH XHMHH B PEUICHHH IKOJIOTHYECKHX mpodieM, a Taike npobiaem cOepekeHHs
IHEPreTHYECKHX PECYPCOB, CHIPBA, CO3IAHNA HOBBIX TEXHOIOTHI H MATEPHAIOR.,

B nnane pemleHHs 3a1a4 BOCIHTAHHA, Pa3BUTHA H colManu3aun  obydaromuxcs
NPHHATEIE MPOrPaMMOH 10 XHMHH MOAX0ALI K OIpeleleHHI0 COJAEPHKAHHS W II0CTPOCHUS
npeaMera npeaycMaTpHBanT (GopMHPOBAHHE YHHBEPCANBHLIX y4eOHBIX AeHCTBHIL, HMENIHX
0azoBoe 3HAYEHHE A PA3IHYHLIX BHIOB JEATeNbHOCTH: peleHns npodiem, NoHCKa, aHaln3a i
0OpadoTkn  wH(pOpPMaUKH, HEOOXOMMMBIX U NPHOOPETEHHA ONBITA MPAKTHYECKOH W
HCCIIEI0BATENBCKOH AEATENBHOCTH, 3aHHMAIOIEH BAKHOE MECTO B MO3HAHWH XHMHH.

B npakTHke npenogapaHuA XHMHH Kak Ha YPOBHE OCHOBHOTO 001mero odpa3oBanus, Tak 0
Ha ypoeHe cpeaHero obmero o0pazoBaHu#A, NpH  OOpeleleHHH  COAepHKATENLHOI
XapaKTePUCTHKH Leleil M3ydeHus npeaMera HanpapleHHEM MEepBOCTENCHHON 3HAYMMOCTH
TPAAHLUHOHHO npH3Haéres  (QOpMUpOBaHHE OCHOB XHMHYeckoil Haykn kak obnactu
COBPEMEHHOTO ECTECTBO3HAHWA, NPAKTHUECKOH [eATENbHOCTH 4YeNOBeKa M KAk OJHOT0 M3
KOMIIOHEHTOB MHPOBOH  KyabTypbl. C  METOAMYECKOH TOYKHM 3pEHMA Takoil noaxon K
ONPEISICHHIO LeeH H3YISHHS TPEIMETa ABIACTCH BIOTHE ONMPABIAHHBIM,

CornacHo JaHHOH TOYKE 3PEHHA TNTABHBIMH LENAMH H3YUCHHA NPEIMETA «XHMHA» Ha
bazopom ypoeae (10 11 k) apasoTes:



e (QopMHpOBaHHE CHCTEMBI XHMHYECKHX 3HaHHH Kak BakHeiimell cocraBnsromei
eCTeCTBEHHO-HAYYHOH KapTHHEl MHpa, B OCHOBE KOTOPOH [IeKaT KIOYeBBlE NOHATHI,
(pyHIaMeHTANLHBIE 3aKOHBI H TEOPHH XHMHH, OCBOCHHE A3bIKa HAYKH, YCBOCHHE H
MOHHMAHHE CYHIHOCTH IOCTYNHBIX 0000IIEHHH MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMIIEHHE C HCTOPHEI MX Pa3sBHTHA M CTAHOBICHHSA;

s opMHpOBaHHE H Pa3sBHTHE NpeACTABICHHI 0 HAYYHBIX METOJAX MO3HAHUA BELIECTB H
XHMHYECKHX peakuuii, HeoOXOIHMBIX Ui NPHODpETEeHH: YMEHHIT OPHEHTHPOBATLCH B
MHpPE BEIIECTBE H XHMHYECKHX ABJICHUI, HMEIOIIHX MECTO B [IPHPOJIE, B IPAKTHYECKOH H
MOBCETHEBHOI AKH3HH;

®  paiBHTHE YMeHHil M crnoco0OB IeATENLHOCTH, CBA3AHHEIX ¢ HaDoJeHHeM H
00BACHEHHEM XMMHYECKOTO 3KCTEpHMeHTa, cobnronenuem mnpapun  Oe3onacHoro
obpallleHHd ¢ BellecTBAMH.

Hapsaay ¢ 9TuM, colepskare/lbHas XapakTepHCTHKA Lellell M 3a/1a4 HIy4eHHs NpeaMera B
[pOrpaMMe Mo XHMHH YTOYHEHA H CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBLIMH IIPHOPHTETAMH
B CcHcTeMe cpenHero obmero obpazopanus. CeroaHs B NpenojapaHud XHMHH B Oonbiei
CTENEHH OTAAETCA TNPEMNOYTEHHE TNPAKTHYECKOH KOMMOHEHTE COnepAKaHua o0yveHHsd,
OPHEHTHPOBAHHOH Ha NOATOTOBKY BBIMYCKHHKA oOmeoOpasopaTenbHoil  opraHvsaiiu,
BIAJCIONIEr0 He HabopoM 3HaHuWil, a (PyHKIMOHATBHOI IPAMOTHOCTBIO, TO €CTh CHOCODAMH W
YMEHHAMH AKTHBHOIO [ONY4EHHS IHAHHH M NPHMEHEHHs HX B PealbHOH MHIHH JUId pelleHHs
MpaKTHYeCKHX 3a/1ady.

B cBasM ¢ OTHM [pH  H3y4eHHH Opeamera «XHMHA» JOMHHHpYIOLlee 3HAYEHHE
MpHOOPETAIOT TAKHE 1IEH U 3a71a4H, Kak:

agantaumsa  obyualomMxcA K YCJOBHAM  JIHHAMHYHO  Pa3sBHBAIOMIErOCA  MHpa,
(opMHpoBaHHE MHTENNEKTYaIbHO pa3BHTOH JIHYHOCTH, TOTOBOH K caMooOpa3soBaHHIo,
COTPYIHHYECTBY, CaAMOCTOATENLHOMY [PHHATHIO TPAMOTHBIX pPELIEHHH B KOHKPETHBIX
JKHIHEHHEIX CHTYALIHMAX, CBAZAHHEIX ¢ BEIIECTBAMH H HX IPHMEHEHHEM:

(opMupoBaHHe Y O0YHAIOMMXCH KIYEBBIX HABLIKOB (KJIOYEBBIX KOMIETEHLHI),
HMEIOIIHX YHHBEPCAIBbHOE 3HAUEHHE A4 Pa3IHYHBIX BHIOB IEATEIBHOCTH: PEIIEHHA mpodmem,
noucka, a"aamsza W obpaboTkm wHbOpMaMKM, HEOOXOMMMBIX LIS TPHOOPETEHHSA ONBITa
JEeATENBHOCTH, KOTOpad 3aHHMAET BaXHOE MECTO B TMO3HAHHH XMMHH, & TaKKe IUIA OLEHKH C
MO3KLHH IKONOTHYecKoH De30NacHOCTH XapaKkTepa BIHAHHA BEIIECTE H XMMHYECKHX MPOLIECCOB
Ha OPraHH3IM YelN0BeKa H NPHPOIHYIO Cpely;

pasBHTHE [03HABATE/ILHEIX HHTEPECOB, HHTEIUIEKTYAILHEIX H TBOPYECKHX crnocoOHocTeH
00YHAIOIMXCA: CIIOCODHOCTH CaMOCTOATENBHO NpHOOpPeTaTE HOBLIE 3HAHHA [0 XHMHH B
COOTBETCTBHH C KH3HEHHBIMH MOTPEOHOCTAMM, HCTOIB30BaTh COBPEMEHHBIE HHOPMAIIHOHHBIE
TEXHOJOTHH JUIA TIOHCKA M aHaau3a yuedHOH 1 HayqHO-NonyIapHOH HHpOpMaHH XHMHIECKOTO
coiepKaHms,

(hopMHpOBAHHE H Pa3BUTHE ¥ 00YHAIOMIMXCA ACCOLMATHEHOIO H JIOTHYECKOrD MBIILLICHHS,
HADIIOJATEIBHOCTH, CODPAHHOCTH, AKKYPATHOCTH, KOTOpEIE OCODEHHO HeoDXOIMMEL, B
YACTHOCTH, IPH IIIAHHPOBAHWHH H [IPOBEIeHHH XHMHYECKOTO JKCIIePHMEHTa;

BOCIHTAHHE Y oOy4aromuxed yOekIEHHOCTH B I'YMaHHCTHYECKOH HalpapB/leHHOCTH
XHMHH, €€ B®KHOH ponM B pelleHMH  riobaibHBIX  mpo0JeM  palHoHalIbHOTO
NPHPOIONOAB30BAHHSA, TOMOJIHEHHA JHEPreTHYECKHX PECYPCOB M COXPaHEeHHA NPHPOIHOTO
PaBHOBECHA, OCO3HAHHA HeoOXoAMMOCTH OEpeKHOT0 OTHOWIEHHA K TPHPOJE H CBOEMY
IOPOBLIO, a TAKAKE NPHOOPETEHHs OMNLITA HCIONLIOBAHNA MONYYEHHBIX 3HAHWH /U NPHHATHA
IPAMOTHEIX PELIeHHIT B CHTYALHAX, CBATAHHBIX ¢ XHMHYECKHMH ABICHHAMH.

B yuebHoM nnane cpeaHero oduero obpazoBaHusa npeaMer «XHMHA» Da30BOI0 YpOBHHA
BXOJHT B COCTAB IpeIMeTHOIH 0bnacTi «EcTecTBeHHO-HAYYHEIE IPe/IMEThD».



O0Omee YHCI0 YaCOB, OTBEAEHHBIX [UTA M3YUSHHA XMMHH, HA Od30BOM YPOBHE CPEIHErD
obuero obpazoBaHuA, cocraenser 68 wacoe: B 10 knacce — 34 uaca (1 uac B Henenw), 8 11
knacce — 34 gaca (1 4ac B Henenmw).



COJEPAKAHHE OBYYEHHA
10 KJIACC
OPTAHHYECKAA XUMHA

Teopernueckne 0CHOBBI OPraHHYecKoif XHMHH

[IpeaMer opranuyveckoii XuMHH: €€ BOIHMKHOBEHHE, PA3BHTHE M 3HAUCHHE B IMOJYUEHHH
HOBBIX BEIIECTB H MaTepHanoB. Teopus cTpoeHHA oprainyeckux coennHennii A. M. bytnepoga,
e¢ ocHOBHBIE nonoxkeHHs. CTPyKTypHBIE (OPMYJIBI OpraHHyeckux BemecTs. [ omonorus,
H3oMepuA. XHMHYECKAA CBA3L B OPraHHYECKHX COSTHHEHHAX — OIMHAPHBIE H KPATHBIE CBA3H.

[lpeacrasnenue o  knaccH(HKalUMH — opraHudeckux  BemjectB.  Homenknarypa
OpraHMYeckHy  CcOeJUHEHHH (cHcTeMaTH4eckas) W TPHUBHANLHLIE HA3BAHWUA BAKHEHIINX
npeacTaBuTelei K1accoB OPraHH4eckHX BEIecTB.

DKCTIEPHMEHTATBHBIE METO/IBl H3YUEHHA BEIIECTB H HX MPEBPAIIEHHIT: O3HAKOMIEHHE C
00pa3iaMi OPraHMYECKHX BEIIECTB M MaTepHATAMH Ha WX OCHOBE, MOICITHPOBAHHE MOJIEKYI
OPraHMvecKkHX  BEIIeCTB, HAOMIOACHHE M ONMHCAHME JIEMOHCTPAIMOHHBIX  OMBITOB MO
NPEeBPALICHHIO OPraHHYeCcKHX BEIIECTB NPH HArpeBaHHH (IaBleHHe, 00YTIHBAHNE H TOPEHHE ).

Yraesonopoab

AJIKAHBL: COCTAB W CTPOEHHEe, roMoiorHdeckHid psan. Meran u otan npocreimne
NpeacTaBUTENH AlKaHOB: (DM3MYECKHEe M XHMMH4YecKHe cCBoiicTBa (peakiMH 3aMelleHHs M
rOpeHHA ), HAXOAKIEHHE B IPHPO/IE, TIOTYIEHHE H TPHMEHEHHE.

AJKEHBI: COCTABR M CTPOEHHE, TOMOJOTHYECKHIA PAA. DTHIEH M TIPOMHICH — MpocTeiime
NPEACTABMTENN AJKEHOB: (H3HYECKHE M XHMHYECKHE CBOHCTBA (PEAKUIHH THIPHPOBAHMA,
ra10reHHPOBAHKS, THIPATALIMH, OKUCICHHS H OJIHMEPH3ALHH), I0JYYeHHE H IPHMEHeHHE.

Ankanuens: dyraauen-1.3 u Merundyragued-1,3: cTpoeHHe, BamHeHIIHe XHMHYECKHE
cBolcTBa (peakuud noaumepusannn). [Torydenne CHHTETHYECKOTO Kaydyka U Pe3HHEL

AJIKHHBL: cOCTaB W OCOOEHHOCTH CTPOEHHS, TOMOJOTHYecKHil psai.  AuerTuieH
npocTeHnil npeacTaBHTeNL ATKHHOB! COCTAB, CTPOSHHE, (PM3HYECKHE W XMMH4YecKkue ceoiicTea
(peakiMu THAPHPOBAHUA, TATOTEHHPOBAHMS, THAPATAIIMH, TOPEHHA), MOIYUYEHHE H IPHMEHEHHE.

Apenw. benzon: coctar, cTpoeHHe, (H3IMYECKHE W XMMHYECKHE CBOHCTEA (pEeaKiHH
raloreHHPOBAHHA W HHTPOBAHHA), TONYYEHHE H NpPHMEHeHHe. loayor cocmas, cmpoeue,
fﬁﬂ.’fﬂh‘é"t'h’ﬂ&' N XHWMHYECK e I’_'FH}&CI’HH{I f:ﬂEHHI[UH EEJ'.-TU&'E’HUPUH(!HUH [ HIi’m‘ﬂf}HﬂHﬂH}, HU.-’!}”!'E"HHE" I
npumenenue. TokcuunocTe apeHoB. [eHeTHueckas CBS3b  MEKIY  VIVIEBOJOPOIAMH,
NPHHAMIEKALHMH K Pa3IHYHBIM KJIaccaM.

[Ipuponnbie HCTOMHUMKH yraegogoponok, [lpupoansiii ras v nonyTHele HedTAHBIE Ta3bl,
Hedre u  e€ npoucxoxnenwe. Cnocobwr nepepaborkn  HedTH: NEpEroHka, KpPEeKHHT
(TepMuYecKkHii, KaTanuTHYecKHii), nuponns. [poaykrel nepepaboTkn HedTH, HX NPHMEHEHHE B
NPOMBIIIIEHHOCTH H B OITY. KaMeHHBII yTOIE W NPOAVETH €ro nepepaboTH.

DKCHePUMEHTAIBHLIE METOALl H3YHEHHA BELIECTB H WX NpeBpalleHHii: 03HAKOMICHHE C
obpa3uaMi MIAcTMAace, KaydykoB M pe3uHsbl, kounekunn «HedTer 0 «Yrone», MoaenupoBaHue
MOJIEKY] VIJIEBOJOPOAOE M TalOreHONPOH3BOIHEIX, [pOBeIeHHEe NpakTH4Yeckoil padoThl:
MOAYYEHHE ITHICHA H H3YYEHHE €ro CBOHCTR.

PacuétHbie 3amaun.

Beraucaenns 1o ypaBHEHHMIO XHMHYECKOH peaknuu (Maccel, 00BbEMa, KOIMYECTBa
MCXOIHOTO BEIIECTBA WM TNPOAVKTA PEaKIMH MO H3BECTHBIM Macce, 00BEMY, KOIHYECTBY
OJIHOTO M3 HCXO/IHBIX BELIECTB HIIH NPOAYKTOB PEAKIIHH ).

Kucaopoacogepamanmme opraHnuecKne coeTHHeHn s

[lpeneneuble oaHOATOMHBIE cHUPTHL. MeTanon W TaHON: CcTpoeHHe, (HIMYECKHE M
XMMHYECKHE CBOMCTBA (PEaKIMH ¢ AKTHBHBIMH METAUTAMH, TAJOT€HOBOIOPOIAMH, TOPEHHE),




npuMeHeHne. BogopoaHeie CBA3H MEKIY MOJIEKYIaMH cnupToB. [leficTBHe MeTanoma U sTaHona
HA OPraHH3M Ye/l0BeKa.

MHOroaToMHBIE CHHPTBL. DTHICHITHKONBL W T[IHIEPHH: CTpOeHHe, (u3IM4YeckHe M
XHMHYECKHE CBOICTBA (B3auMOIeHCTBHE CO IENOYHBIMH METANIAMH, KAYeCTBCHHAS Peakius Ha
MHOTOaTOMHElE cnuprel). [elicteue na opranusm denoeeka. [Ipumenenune rnMuepHHa M
FTHICHTIIHKOIA.

deHom: CTPOEHHE MOJEKYIBl, (H3HYECKHE M XHMHYECKHE CBOHCTBA. TOKCHYHOCTB
ihenona. [lpumenenne denona.

Anpneruiel M xemonst. DopManbierui, augeTanbAerHi;  crpoeHue, (H3MYEcKHe H
XHMHYECKHE cBOiicTBa (peakuMH OKHCIEHHS M BOCCTAHOBICHHS, KAYECTBCHHBIE PeaKiiH),
MOIYYEHHE H NPHMEHEHHE.

OnnoocHOBHEIE NIpeJelbHbIe KApOOHOBLIE KHCIOTEL. MypaBbHHAA W YKCYCHAs KHCIIOTEI:
cTpoeHHe, (hHIHYECKHE H XHMHYECKHE CROHCTRA (CROICTRA, 00NIHE /18 KIacca KHCIOT, Peakiina
yrepuduKannn), nonaydeHune M npuMmeHeHue. CTeapHHOBAS M OJEMHOBAA KHCIOTH  Kak
NPEACTABMTENN BRICIIHX KapOOHOBBIX KHCIOT. MBI Kak COJMM BBICHIHX KAPOOHOBBIX KHCIIOT,
HX MOIOIIIEE JCHCTBHE.

Crnoxuele HpUpEl KaK NPOH3BOJAHLIE KapOOHOBEIX KHcIoT. I'uaponns cnoxkuex sdupos.
Huper. Dugponns supos. [puMenenne wupos. bBHonornyeckas polk KHPOB.

Yrnepoasl: cocTan, KnacCH(MUKALINA YIIIEROIOR (MOHO-, M- H MoaHcaxapuasl). [ mokosa —
NpoCTEHIIHH MOHOCAXapHI: OCOOCHHOCTH CTPOSHHA MOJIEKYJIBI, (PH3HUYECKHME W XMMHYECKHE
CROICTRBA (R3aumoneicTeHe ¢ rHapokcHaoM wenn(ll), oxkHcIeHMe aMMMAYMHBIM PACTBOPOM
okcuaa cepebpa(l), BoccraHOoBneHMe, OpOMEHHE TIIOKO3BI), HaxXO#ISHHE B NPHPOIE,
npuMeHeHHe, dOnonorudeckas pois. PorocunTes. MPyKTO3a KAK HIOMEP TTIOKO3EL.

Kpaxman u Ueniwno3a Kak npupoinsie nonuMepsl. CTpoeHHe KpaxMana W Ue/UTON03EL.
duznyeckHe M XHMHYeCKHe CBOICTEA KpaxMana (THAPOIH3, Ka4eCcTBeHHAA PeaKLHd ¢ HOI0M).

IKCTIEPUMEHTATBHBIE METOIbl M3YYEHHS BEHIECTB W HMX NPEBPALIEHHI NPOBEICHMHE,
HAOII0EHHE W ONMHCAHHME JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIE
PEaKiHi  OJIHOATOMHBIX CIHPTOBR (OKHCIeHHe STaHona okcugoM Memu(ll)), MHoroaTOMHEIX
COUPTOB (B3aMMOJEHCTBHE TIHIepuHa ¢ ruapokcuaom meau(ll)), anpaernnos (oxkucinenue
aMMHAa4YHBEIM pacTBOpoM okcHia cepedpa(l) u rugpokcngom menu(ll), BizanmoneiicTene
Kpaxmala ¢ HOJA0M), NpoBeIeHHe NpakTHYeckoil padoTel: cBOliCTBA pacTBOpa YKCYCHOI
KHCJIOTEI.

Pacuérhbie 3amaun.

Beraucaenns 1o ypaBHEHHMIO XHMHYECKOH peaknuu (Maccel, 00BbEMa, KOIMYECTBa
MCXOIHOTO BEIIECTBA WM TNPOAVKTA PEaKIMH MO H3BECTHBIM Macce, 00BEMY, KOIHYECTBY
OJIHOTO M3 HCXO/IHBIX BELIECTB HIIH NPOAVKTOB PEAKIIHH ).

A30TCoepiKallHe OPraHHYecKHe COeIHHEHNA.

AMHHOKHCIOTEL  Kak aM(OoTepHBle OpraHd4eckde coeluHenus. Du3Mdeckue W
XHMHYECKHE CBOHCTBA AMHHOKHCIOT (Ha mnpuMepe riuuMHa). Buonorndeckoe 3Ha4YeHHe
aMuHOKHCTOT. [lenTumas.

benkn Kak NpHPOIHBIE BRICOKOMOJEKVIAPHBIE coenuHennda. [lepeuunas, BTOpHYHAS W
TPETHYHAA CTPYKTYpa OEIKOB, XHMHYECKHE CROHCTBA OENKOB: THAPOIH3, JISHATYPAITHA,
Ka4ecTBCHHBIE PeaklMH Ha DenKH.

DKCIEPHMEHTAIBHEIE METO/ABl W3YYEHHA BEIIECTB M MX NpeBpaiieHuii: HabmoleHde M
OIMHCAHHE [eMOHCTPALMOHHBIX ONLITOB: AeHarTypauus OelKOB NpH HArpeBaHHH, LBETHBIE
peaKinu DEnKoB.

BBICOKOMOJICKYISIPHBIE COCTHHECHHS

OCHOBHBEIE TIOHATHA XHMHH BBRICOKOMOIEGKYIAPHBIX COSIHHEHHH: MOHOMEpD, TOTHMED,
CTPYKTYPHOE 3BEHO, CTENEHB TMOJIHMEPH3AIHH, CPEIHAAs MoueKkyiaspHas Macca. OCHOBHBIE
MEeTO/Ibl CHHTE3a BEICOKOMOJICKYISAPHEIX COEIHHEHHIT — NONHMEpPH3aLH U NOITHKOHICHCALIHA.



DKCTIEPHMEHTATBHBIE METO/IBI M3YYCHHS BEUIECTB W MX NMPEBPAIICHUI: O3HAKOMIIEHHE C
obpa3uaMi IPHPOIHEIX B HCKYCCTBEHHEIX BOJIOKOH, MIIACTMACC, Kay4yKOB.

MesknpeIMeTHBIE CBA3H.

Peannzains MexnpeIMeTHEIX CBA3CH NpH H3ydeHHH opranndeckold xumuu B 10 knacce
OCYIIECTBIAETCH Hepe3 HCNONL30BAHHE Kak O0IHX ecTeCTBeHHO-HAYYHBIX [OHATHH, Tak M
MOHATHI, ABMTOIHXCA CHCTEMHBIMH 1718 OT/IEIBEHBIX MPEIMETOR €CTECTREHHO-HAYYHOTO TTHKIIA.

OO0mmie ecTeCTREHHO-HAYYHBIE TOHATHA: ARIEHHE, HAYYHBI (aKT, THIOTE3a, 3aKOH,
TEOpHs, AHATH3, CHHTE3, KiaccHMKaINA, TNepHOIHYHOCTE, HaOTWIeHHe, WIMEpeHHe,
IKCHEPHUMEHT, MOJIETHPOBAHHE.

Mu3Mka: MaTepHs, JHEPTHA, MACCa, aTOM, MIEKTPOH, MONIEKYIA, JHEPreTHYECKHH YpOBeHb,
BELLECTBO, TEN0, 00BEM, arperaTHoe COCTOSHHE BellecTa, (PH3HYecKHe BeJIHYHHBLl H eHHHIILI
HX H3IMEPeHHA.

buonorus: knerka, opranuss, Owoctdepa, oOMeH BeIECTE B OpraHHiMe, (POTOCHHTES,
OMONIOTHYECKH aKTHBHBIC BelIecTBa (OIKH, YIIIEBOIBI, KHPBI, (PepMEHTEI).

['eorpadmis: MHHEPATE, TOPHEIE TOPOIE], TIOIE3IHEIE HCKOMAEMEIE, TOTUTHRO, PECYPCHI.

TexHonorus: MUIIEBLIE MPOAYKTLL, OCHOBEI PALHOHANBHOIC NHTAHHA, MOIOLIHE CPEICTRA,
NEKAPCTBEHHLIE H KOCMETHYECKHE MPenapaTkl, MATEPHANLI H3 HCKYCCTBEHHBIX H CHHTETHYECKHX
BOTOKOH.

11 KJTIACC
ObUIAS H HEOPTAHHYECKAS XHMH

Teopernyeckne 0CHOBLI XHMHH

XHMHYeCKHH  osnement. AtoMm. HAapo  aroMa, H3I0TONBL  DIEKTPOHHAA  0DONOYKA.
JuepreTHYeckKHe YPoBHH, MOAYPOBHH. ATOMHEIE OpOHTANH, S-, p-, d- dnemenThl. OcobeHHOCTH
pacnpe/ie/eHis dEKTPOHOB 110 OpOUTAIAM B aTOMax WIEMEHTOB IIEPBLIX YeTBIPEX MEepPHO/I0B.
DNeKTPOHHAS KOH(PHIYPaLHd aTOMOB.

[Tepuonnuecknii zakon u Ilepuoguueckas cHcTeMa Xumudeckux oneMenroe JIo 1L
Menneneepa. Cpase nepHoguyveckoro 3akoHa #u  [lepuoamyeckoii CHCTEMBI XHMHYECKHX
ynemerToB . M. Menneneepa ¢ coBpeMeHHOH TeopHEl CTPOSHHMA ATOMOB. 3aKOHOMEPHOCTH
H3MEHEHHA CBOMCTE XMMHYECKHX JIEMEHTOR H 00pa3yeMbIX HMH MPOCTHIX W CJIOKHBIX BEIIECTB
[10 TPYNNaM | [nepuojaM. 3HadeHHe eprHoJHYecKoro 3aKoHa B PasBUTHH HAYKH.

Crpoenne peumlecTBa. XHMHYeckas cBA3b. BHIAB XMMHUYECKOH CBA3IH (KOBAalleHTHas
HEMONApHAd W [oJspHas, WOHHAA, MeTaunudeckas). MexaHuiMmbl 00pa3oBaHHA KOBAICHTHOMH
XHMHYECKOH cBA3M (0OMEHHBIH M NOHOPHO-akuenTopHbIi). Bonoponnas ceasbk. BanenTHOCTS.
DnexTpooTpHIaTeabHOCTE. CTeneHs okucnenns. MoHBI KaTHOHBI H AHHOHBI.

BemecTra MONEKyIAPHOTO M HEMOJEKYIAPHOTO CTPOEHHS. 3aKOH MOCTOAHCTBA COCTaBa
BemecTBa, THMBI KPHCTAUTMYECKMX PEmETOK. 3aBHCHMOCTBH CBOHCTBA BEHIECTB OT THMA
KPHCTAIIHYECKOH peléTKn.

[TousTHe 0 AUcnepcHBIX cueTemax. MeTHHHBIE i KOIUIOHIHBIE pacTBopkl. MaccoBas 10015
BEIeCTBa B pacTBOpeE.

Knaccudukanus Heopranwveckux  coeauHeHuii.  HomeHknarypa  HeopraHH4eCKHX
BemecTB. ['eHeTHYeCKas CBA3bL HEOPraHMYECKHX BELIECTB, NMPHHALICKAINIMX K PasIndHBIM
KJaccam.

Xumuveckas peakuusa. Knaccuduranms XMMHYECKHX pPeakiMii B HEOPraHHYECKOH W
OpraHM4eckoil XMMHH. 3aKOH COXPaHeHHs MACChl BEIIECTB, 3aKOH COXPaHEHHS W NpeBpalleHHs
IHEPrHH NPH XUMHYECKHX peakiusix.



CropocTk peaknmH, €€ 3aBHCHMOCTE OT pazaHuHbX hakTopor. OOparHMBIE pEeakiIMH.
Xumugeckoe pasiosecHe. MakTOPLl, BIMAIOLIME HA COCTOSHHE XHMHYECKOIO PABHOBECHA.
[Tpuauun Jle Hlarense.

DnekTponuTHyueckad auccoumanud. Cunshele W cnadwle dnextponutel. Cpeaa BOAHBIX
PACTBOPOB BEIECTB: KHClas, HeHTpaibHad, eloYHas.

OKHCITHTENEHO-BOCCTAHOBHTENBHEIE PEAKIIHH,

DKCTIEPHMEHTAMBHBIE METOIBl H3YUYECHHA BEUIECTB M MX TNPEBPAIICHHIT: TeMOHCTpAINA
Tabmun «llepuonnyeckas cuctema xumudeckux anementoR [, M. Menneneera», miyueHMe
MoJeneil KpHCTANNHuYecKHX pellérok, HabIoJeHHe H  ONHCAHHE JIEMOHCTPALHOHHBIX M
nabopaTopHBIX ONBITOB (pPa3jioikeHHE MEepPOKCHIA BOJAOPOJAA B MPHCYTCTBHH KaTanusaropa,
onpeaeneHHe cpelibl PACTBOPOB BEILECTB ¢ MOMOLILI0 YHHBEPCANBHOIO HHAMKATOPA, peakiHH
HoOHHOTO o0MeHa), npoBedeHHe NpakTH4Yeckoil paboTel «Biusnue paznuuHelX (akTopoB Ha
CKOPOCTE XHMHYECKOH Peakiiiim,

Pacuérapie 3anaun.

Pacuérsl no ypapHEeHHAM XHMHYECKHX PEAKIIMi, B TOM YHCIE TEPMOXHMHYECKHE PACUETHI,
pPac4éTel ¢ HCIOIL30BAHHEM MOHATHA «MACCOBas 01 BELIECTBAM.

Heopranm4eckasn XuMHA

Hemeramnel. [lonomxenne wemertamioe B [lepuogudeckoil  cHcreMe  XHMHYECKHX
ynemenToR Jl. M. Menneneera w ocobeHHOCTH cTpoeHHA artomMoB. @H3IMUECKHe CROICTEA
HEMETAITOR. ANTOTPONHA HEMETAIIOR (HA IPHMEPE KHCIopoaa, ceprl, hocopa u yraepoaa).

AHMHYECKHE CBOHCTBA BAXKHEHIIMX HEMETAIIOB (Fal0reHOB, cephl, azorta, ipocihopa,
YIIIEpOId H KPEMHHA) H HX COSIMHEHHI (OKCHIOR, KHCIIOPOJICOIEPHKANIHX KHCIOT, BOIOPOIHEIX
COCIHHEHHH).

[Ipumenenne BaKHEHIIMX HEMETAIUIOB H HX COEIHHEHHI.

Metamnel onoxkenne merannos B [leproandeckoi cucremMe XHMHYeckHX aneMenToe [J1
H. Menneneera. OcobeHHOCTH CTPOSHHA IEKTPOHHBIX 0D0M0YeK aToMoB Metamnor. Obmme
ip3Hveckre cBolicTBa MeTaios. CrmaBel METANIOB. DIEKTPOXHMHYECKHH DA HANpameHHH
METAIIOR.

XHMHYECKHE CROHCTBA BaWHEHIIWX METAINIOB (HATPWH, KamWi, KaaelHi, MAarduii,
AMHOMHHHH, LIHHK, XPOM, #Kele30, Mellb) H HX cOeHHEHHI.

Obmue cnocodwl nony4eHus MeTa/uio. [IpuMenenne MeTauios B OLITY H TEXHHKE.

DKCHEePUMEHTAIBHLIE METOABl W3IVHEHHS BELIECTB W MX [peBpallieHuii: H3ydeHHe
KoamekiHe  «MeTtannel W cnaaeelk, 00pa3sloR HEMETAIOR, PEIIEHHE 3IKCIMEPHMEHTATBHBIX
3agad, HAOMOJEHME M ONHCAHHE  JIEMOHCTPAIMOHHBIX M 1aDOpaTOpPHBIX  OTNBITOR
(BR3aHMOIIEHCTEHE THAPOKCHIA AMIOMHHHA © PACTBOPAMH KHCIOT M IIET04eil, KaueCTBeHHBIE
PeaKlii HA KATHOHBI METALIOB).

PacufrHele 3a0a4u.

PacuéTel Maccel BellecTBa HIH 00LEMA ra3oB N0 H3IBECTHOMY KOIHYECTBY BELECTBA,
mMacce WiH 00LEMY OHOIO H3 YYACTBYIOUIMX B PEaKiHH BEIECTB, pacdErsl Macchl (00BEMa,
KOJTHYECTRA BEIMIECTRA) MPOAVKTOR PEAKIIHH, €CITH OJIHO W3 BEIIECTE HMEET MPHMECH.

XHMHA H KHIHD

Ponk xuMuK B obecniedeHii 3KOMOTHYECKOH, SHEPTeTHYSCKOH H MHINER0H 0e301MacHOCTH,
pasBUTHH MeIUUHHBEL [loHATHE © HAy4YHLIX METOAAX MO3HAHHA BEIIECTB H XHMHYECKHX
peakiuii.

[peacrasnenus o0 o0IMX  HAYYHBIX [PHHLANAX  [POMBIUIEHHOIO NOINY4eHUs
BAKHEHIITHX BEIIECTR.

Yenorek B MHPE BEMISCTE M MATEPHANIOR. BaKHEHIIHE CTPOMTENBHBIE MATEPHAIEL,
KOHCTPYKITHOHHBIE MATEPHANBI, KPACKH, CTEKJI0, KEPAMHKA, MATEPHAIBI I8 WIEKTPOHHKH,
HAHOMATEPHAIIB, OPTAHHYECKHE H MHHEPATBLHEIE YI00pEeHHA.

XHMHS W 310pPOBRE HelOBEKA: NPaBHIA HMCIONBIOBAHHS JIEKApCTBEHHLIX MpPenaparos,
npaeuia He30NacHOro HCNOIB30BAHHA PENapaToB OLITOBOI XHMHH B [IOBCEIHEBHOH HKHIHH.



MesknpeaMeTHRIE CRAIM.

Peanuzatns MexnpeIMEeTHBIX CBA3CH NpH HiydeHud oOlleld # HeopraHH4YecKkol XHMHH B
11 knacce ocyulecTRASETCH Yepes: HCNONBI0OBAHHE KaK ODIIMX eCTeCTBEHHO-HAYYHBIX MOHATHIA,
TaK U [OHATHI, ABIAIOLMXCA CUCTEMHBIMU JUIA OTAE/IBHLIX [IPEJIMETOB eCTeCTBEHHO-HAYYHOI'O
[HEKIA.

OOmpe ecTeCTEEHHO-HAYYHBIE TOHATHA: HayuHBIH (axT, TMmoTesa, 3aK0H, TEOpPHA,
AHANH3, CHHTE?, KraccHpHKEaIm, MEePHOIHYHOCTh, HabmoaeHHE, IKCMIEPHMEHT,
MOISJIHPOBAHHE, H3MEPEHHE, ABICHHE,

Qu3nka: MarepHs, JHEprus, Macca, aToM, WIEKTPOH, [POTOH, HeHTpPOH, WOH, H3I0TOIL
PaJHOAKTHBHOCTh, MOJIEKY/Aa, YHEpPreTHYeCKH ypoBeHb, BELIeCTBO, Telo, 00LEM, arperartHoe
COCTOAHHE BElECTBa, (PUIHYECKHE BeIHYHHEL H eIHHHLIBI HX H3MEPEHHS, CKOPOCTh.

BHomorus: KIETKa, OpraHusM, oJKocHcTema, Ouocipepa, Makpo- W MHKPOIEMEHTEL,
BEHTAMHHEI, 00OMEH BEIIECTE B OPraHH3Me.

['eorpadmis: MHHEPATE, TOPHEIE TOPOIE], TIOIE3HEIE HCKOMAEMEIE, TOTUTHRO, PECYPCHIL.

Texnonorus: XHMHYECKas MPOMBIILIEHHOCT, METALTYPTHA, MPOH3BOICTBO
CTPOUTENLHBIX MaTepHaoB, CeNLCKOX034ICTBEHHOE [POHIBOJACTEO, MHLesas
NPOMBILIIEHHOCTE,  (papMalleBTHYeCcKas NPOMBILUIEHHOCTE, NPOH3BOACTBO  KOCMETHYECKHX
[penaparos, [POH3BOJACTBO KOHCTPYKLHOHHBIX MAaTepHAIOB, MNIEKTPOHHAA [IPOMBIILICHHOCTD,
HAHOTEXHOIOTHH,



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITIPOI'PAMMBI 110 XHMHH HA
BEA30BOM YPOBHE CPEJJHEI'O OBILIET'O OBPA30BAHHA

JHYHOCTHBIE PE3Y./IBTATbI

QOIroc COO yeraHaenMeBaeT TpeDOBaHHA K Pe3yIBTATAM OCBOCHHA O0YYalOIIHMHCH
nporpaMm cpejiHero odumero obpazopaHus (IHYHOCTHEIM, METANPEIMETHEIM H IPEIMETHEIM).
Hayuno-meTofudeckoil OCHOBOH [1d  pa3zpaDOTKH IUIAHHPYEMBIX pe3yILTATOR OCBOCHHS
nporpaMm cpeatero obmero obpasoBaHua ABNAETCA CHCTEMHO-IEATEIBHOCTHBIH MOAXOI.

B cooTBeTCTBHM € CHCTEMHO-IEATENBHOCTHBIM TMOIXOAOM B CTPYKTYPE JHYHOCTHBIX
pe3ynbTaTOB OCBOEHHA npernMera «XHMHA» Ha YpPoBHe cpennero obmero obpasopanus
BBIZICTICHBI CIICYIOMIHE COCTARIAOIIHE:

OCO3HAHHE O0DYYAILIMMHCA POCCHICKOH Ipa#IaHCKOH HWISHTHYHOCTH — TOTOBHOCTH K
CAMOPA3BHTHIY, CAMOCTOATEIEHOCTH H CAMOOIIPEIeIeHHIO:

HAIIHYHE MOTHBALIHH K 00Oy4eHHIO;

lle/IeHANpPaBIeHHOE Pa3sBUTHE BHYTPEHHHX YOeKIEHMIl THYHOCTH Ha OCHOBE KIHOYEBBIX
IEHHOCTEH M HCTOPHYECKHX TPaaHIHi 0a30BOH HAYKH XHMHH;

TOTOBHOCTh M CHOCOOHOCTH 00YYAOIHXCA PYKOBOJICTBOBATHCA B CBOCH JEATETBHOCTH
IIEHHOCTHO-CMBICTIOBBIMH ~ YCTAHOBKAMM, TPHCYIIMMH  LEIOCTHOH CHCTEME XHMHUYECKOTO
00pazoBaAHNA;

HAIIMYHE [PABOCOIHAHHA IKONOIMYECKOH KYILTYPLl H CHOCODHOCTH CTABHTL LENH H
CTPOHTE AH3IHEHHKIE [LU1aHEL.

JINYHOCTHRIE pe3yiLTaThl OCBOCHHH NpeiMera «XHMHA» [OCTHIAOTCH B eIHHCTBE
yieOHOI ¥  BOCTIMTATENBHOH JEATEIBHOCTH B COOTBETCTBHH € T'YMaHHCTHYECKHMH,
COLHOKYIBTYPHBIMH, IYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH H HAEaTaMH  POCCHIICKOTO
rPaKJaHCKOTO ODNIECTBA, TPHHATBIMH B ODIIECTBE HOPMaMH H TNPaBHIaMH TOBEICHMA,
CHOCODCTBYIOUIMMH MPOLECCaM CaMONO3HAHKA, CAMOPA3BHTHA M HPABCTBEHHOID CTAHOB/ICHHH
JTHYHOCTH 00YYaIOIIHXCH.

JIn4HOCTHEIE Pe3yILTATEl OCBOCHHS NpeiMeTa «XHMHA» OTPakalT cPOpMHPOBAHHOCTE
ONBITA MO3HABATENBHONH M NpakTHYeCcKoH JedATensHOCTH oDydalomMXcHd [0 pealH3aluH
MPHHATHIX B 001IECTBE LIEHHOCTEI, B TOM YHCIIE B YaCTH:

1) rpamIaHCcKOro BOCHHTAHNNA

OCO3HAHHA 00YYAOIMMHCA CBOMX KOHCTHTYIIHOHHBIX NpaB W 00A3aHHOCTEH, YBOKEHHA K
JAKOHY H [IPABOIOPAIKY;

Npe/ICTABICHHA O COLHANLHBIX HOPMAX W [paBHIaX MEAIHYHOCTHRIX OTHOLICHHI B
KOJUIEKTHBE,

FOTOBHOCTH K COBMECTHOMH TBOPYECKOH JAeATeILHOCTH IPH CO3JaHHH y4eOHLIX [POeKTOR,
peneHHH yueOHBIX H MO3HABATENbHBIX 3a/1a4, BBIMOIHEHHH XHMHYECKHX IKCTIEPHMEHTOB;

CnocoOHOCTH TIOHHMATh H MPHHUMATh MOTHBBI, HAMEPEHHA, JIOTHKY M apryMEeHTBI IPYTHX
MpH AHATH3E PA3IHYHBIX BHIOB y4eOHOM NeATehHOCTH;

2) naTPHOTHYECKOr0 BOCIHTAHHA:

LEHHOCTHOIO OTHOINEHHA K WCTOPHYECKOMY H HAy4HOMY HAacle[HI0 OTe4ecTBeHHOI
XHMHH;

YBOKEHHA K TpOLEccy TBOpYECTBa B 00JacTH TEOPHH M MPaKTHYECKOTO NPHMEHEHHA
XHMHH, OCO3HAHHA TOTO, YTO JIOCTHKEHHA HAYKH €CTh Pe3yNbTaT AJHTENbHBIX HaOIOIEHMI,
KPOMOTIHBLIX 3KCTIEPHMEHTAIBHBIX MOHCKOR, MOCTOAHHOTO TPY/IA YYEHBIX H ITPAKTHKOB;

HMHTEpEca MW TO3HABATENILHBIX MOTHBOE B TONYYEHHH M TOCHEIYIOUIEM aHAIH3e
HHPOPMALIHK O TIEPeJOBLIX J0CTHAECHHAX COBPEMEHHOH 0TeYeCTBEHHON XHMHH;

3) nyX0BHO-HPABCTBEHHOTO BOCITHTAHMSA:

HPaBCTBEHHOTO COZHAHUA, ITHYECKOTO MTOBE/ICHHA;



CrnocoOHOCTH  OIEHMBATH  CHTYAITHH, CBA3AHHBIE C XHMHYSCKHMH ABJISHHAMH, M
NPUHAMATE OCO3HAHHBIE PELICHHH, OPUEHTHPYACH HAa MOPAILHO-HPABCTBEHHLIE HOPMBEI M
[EHHOCTH,

FOTOBHOCTH OLEHHBATL CBOE MMOBEJCHHE H IOCTYNKH CBOHX TOBapHINeil ¢ No3uiuii
HPABCTBEHHLIX W [PABOBLIX HOPM H OCO3HAHHE [TOCISACTBHIT YTHX [TOCTYIIKOB;

4) hopMHPOBAHHA KYJALTYPbI 310POBLI:

MOHHMAHHA [IEHHOCTEH 370pOBOTO M De30macHoro o00paza KH3HH, HeoOXOIHMOCTH
OTBETCTBEHHOTO OTHOMIEHHA K CODCTREHHOMY (DH3IHUECKOMY H TICHXHYECKOMY 310POBEHY;

CODINIOJIEHHA NpaBHll Oe30NacHoro oDpalleHHs ¢ BellecTBaMH B OBITY, NOBCEIHEBHOH
JKHIHH U B TPYJ0BOH JeATe/IbHOCTH;

MOHUMAHHA LEHHOCTH [IPaBHJI  HHAMBHAYAILHOIO M KOUIEKTHBHOrO 0e30MacHoro
MOBEJCHUS B CHTYALUAX, YIPOKAIOMIMX 3/10POBLIO H KHIHH JHOJICH:

OCO3HAHMA TOCACACTBHIT M HENPHATHA BPEIHBIX TPHBBIYEK (ymoTpebaeHus ankorons,
HAPKOTHKOB, KYPEHHA);

5) TpY10BOro BOCIIHTAHHA:

KOMMYHHKATHBHOI  KOMIIETEHTHOCTH B y4eDHO-HCCHeA0BaTeILCKOH  JeATelIbHOCTH,
0OUIECTBEHHO [TOIE3HO, TBOPYECKOH H IPYTHX BHIAX JeATE/IEHOCTH:

VCTAHOBKH HAa AakTHBHOE YYacTHe B peLIeHHH [pPaKTHYeCKHUX 3aj]ad  COLMaILHOI
HAMPABRISHHOCTH (B paMKax CBOETO KJIacca, MIKOIE );

MHTEpPECa K MPAKTHUECKOMY H3VUEHHI NpodeccHii pasIuvdHOro poga, B TOM YHCIE Ha
OCHOBE TIPHMEHEHHA NMPEIMETHRIX 3HAHHH MO XMMHH;

VBRKEHHA K TPYIY, JTHOIAM TPYIA H Pe3yIsTATaM TPYIOBOH IeATeTEHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BbIOOpY HHIMBHAYAILHOH TpaekTopHH oO0pazoBaHus,
Oyayuieil npodeccun U peanu3auuy coOCTBEHHLIX KHIHEHHBIX [UIAHOB ¢ Y4ETOM JIHYHOCTHBIX
HHTEPECOR, CNOCODHOCTEH K XUMHH, HHTEPECOB H noTpedHocTel obimecTsa;

6) IKOJOTHUECKOT0 BOCTIHTAHNA:

IKOMOTHYECKH 11E1eco00pa3Horo OTHOMEHHA K MPHPOIE, KAK HCTOYHHKY CYIIECTBOBAHHA
KH3IHH HA Jemue;

MOHHMAHHA TI00ATBHOTO XAPAKTEpa IKONOTHYECKHX NMpo0aesM, BIHAHHA YKOHOMHYESCKHX
[POLECCOB HA COCTOAHHE IIPHPOIHOI H COLHANILHOH Cpe/ibl;

0CO3HAHHA HeoDXOAMMOCTH MCIONL30BAHHA JOCTHKEHHH XUMHH JUIS PelleHHs BONPOCOB
PALHOHANBHOTO MPHPOJIONOIL30BAHH

AKTHBHOTO HENPHUATHA eiCTBHI, NPHHOCANIMX BPEI OKPYKAIOUIEH NMPHPOAHOI cpene,
YMEHHSA NMPOTHOZHPORATE HeOTArONPHATHEIE KOTOTHYECKHE MOCTEACTRHA TIPEINPHHHMASMEIX
AeiicTBUI M NPEIOTBPAIATE WX,

HAIHYHA Pa3sBHTOr0 JKOJIOIHYECKOr0 MBILUICHHA, JKOIOMHYeCKOH KYJILTYpBL, ONbITa
JeATeILHOCTH  DKOIIOTHYECKOH — HAlpaBlIeHHOCTH, YMEHHS PYKOBOJACTBOBATLCA HMH B
[03HABATENBHOH, KOMMYHHKATHBHONH H COLMANILHOH MpakTHKE, CIOCODHOCTH H YMEHH S aKTHBHO
NPOTHBOCTOATE HAE0N0rul xemohobuu;

7) HEHHOCTH HAYMHOTO MO3HAHHN:

CthOPMHPOBAHHOCTH ~ MHPOBO33PEHHA, COOTBETCTRYIOIIETO  COBPEMEHHOMY  VPOBHIO
Pa3BUTHA HAYKH M OOIECTBEHHOH NIPAKTHKH;

NOHHMAHHA CHeUH(HKH XUMHH KaK HaykH, oco3Hanus e€ ponu B (OpMHPOBAHHH
PALHOHANBHOTO HAYYHOIO MBILUICHUS, CO3aHHH LEIOCTHOIO Npe/ICTaBlIeHus 00 OKpyKaloeM
MHPE Kak O eJAHHCTBE NPHPOJALI W 4Ye/lOBEKa, B IO3HAHHH NPHPOJHBIX 3aKOHOMEpHOCTEH H
PenIeHHH TPoOaeM COXPAHEHH NPHPOIHOTO PABHOBECHA,

yOeRIEHHOCTH B 0Cco00H 3HAYMMOCTH XHMHH 78 COBPEMEHHOH IHBHIH3AINH. B eé
IYMaHHCTHYECKOH HAMPABISHHOCTH W BAKHOH POJMH B CO3TaHHH HOBOH Da3kl MaTepHAIBHOH
KYIBTYPEI, PEIIEHHH TODATEHBIX NpobneM yCTOHYHBOTO PA3BHTHA HETOBEUECTRA — CHIPHEROIT,
IHEPreTHYeCcKkol, MUIIEBOH W JKOMOrHYeckoil 0e30MacHOCTH, B Pa3sBHTHH  MeJHLIHHBI,



00eCneYeHnH YCI0BHH YCTIEITHOTO TPYAd H IKOIOTHYECKH KOM(BOPTHOMH KH3HH KaAKI0T0 dIeHa
obulecTsa;

€CTEeCTBEHHO-HAYYHOIl IPAMOTHOCTH: TNOHHMAHHS CYIIHOCTH  METOJOB  [O3HAHHA,
HCIIONB3YEMBIX B €CTECTBEHHBIX HAYKAX, CMOCOOHOCTH HCIONL30BATE NONY4aeMble 3HAHHA 1714
aHanu3a ¥ o0BACHEHHS ABICHHH OKPYKAIOIIEr0 MHPAa W NPOHCXOJAIIHX B HEM H3IMEHEHHI,
YMEHHA AenaTh 000CHOBAHHBIE 3aKIIOUEHHA HA OCHOBE HAYYHBIX (DAKTOB M HMEIONINXCA TaHHBIX
C LENBIO MOTYYEHHA TOCTOBEPHBIX BHIBOIOB;

CrocoOHOCTH CaMOCTOATENBLHO HCTOMB30BATE XMMHYECKHE 3HAHUA [UTA PEIICHHA 1podieM
B PEAIbHLIX KHIHEHHEIX CHTYAL[HAX;

HHTEpeca K O3HAHUID H HCC/Ie0BATeILCKOH AeATeIbHOCTH;

FOTOBHOCTH H CHOCODHOCTH K HenpepsiBHOMY 00pazoBaHuIo W caMoo0pa3oBaHHIO, K
AKTHBHOMY [ONYYEHHIO HOBEIX 3HAHHII N0 XHMHH B COOTBETCTBHH C KM3HEHHBIMH
NoTpedHOCTAMHE;

HHTEpeca K ocoOeHHOCTAM Tpyaa B pasnuuHelx  chepax npodeccHOHATbHOR
NEATETBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHBIe Pe3yabTaTEl OCBOEHHMA yueOHOro mnpeamera «XMMHA» HA YPOBHE
cpeaHero obuiero oOpa3oBaAHUA BKIIOYAIOT:

JHAYMMBIE 118 (DOPMHPOBAHHA MHPOBO33pEHHA OO0YUAIOIIHXCH MEKIHCIHILUTHHAPHBIE
(MemnpenMeTHEIE) 0DIeHaYIHEIE TIOHATHA, OTPAKAIOIINE HENOCTHOCTE HAYIHOH KAPTHHE MHPA
H clelH(PUKY METOLOB MMO3HAHHA, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BElIecTBO,
IHEPTHA, HBICHHE, MPOLecc, CHCTeMa, Hay4HLIH (paKT, NPHHLMI, THIOTE3a, 3aKOHOMEPHOCTS,
3AKOH, TEOPHA, HecledoBane, HaOMDAeHHe, H3IMEPEHHE, IKCIEPHMEHT H IPYTHE);

VHHBEpcalbHbIe  yueOHBIE  IEHCTBHA (no3HaBaTenbHLIE, KOMMYHHKATHRHEIE,
peryiaTHBHbIe), obecneuuBatomme GopMupoBaHue  (YHKIHOHANBHOH  TI'DAMOTHOCTH H
COIHATBHOI KOMIETEHITHH 00YYarOmMXCcs;

cnocoOHOCTE  ODYHAKOIIMXCH  HCNONB3IOBATE  OCBOCHHBIE  MEMKIHCLHIUIHHAPHEIE,
MHPOBO33PEHYECKHE 3HAHUA W YHHBepcallbHble y4eOHBIE JCHCTBMS B [03HABATENLHOH M
COLHANLHOIT IpaKTHEKE.

MeranpeaMeTHbIe Pe3yNLTATHl OTPAKAKT OBlIAJACHHE YHHBEPCANBHBIMH  Y4eOHBIMH
MO3HABATETBHBIMH, KOMMYHHKATHRHBIMH H PETYJIATHBHBIMHU JICHCTBHAMH.

OeBaajenne YHHBEPCAIBHBIMH Y4eOHBIMH NO3HABATEILHBIMH 1eHCTBHAMH:

1) GazoBbie JOrHYecKHe QelicTBHA:

CAMOCTOATENBHO  (POPMYIHPOBATE M AKTYAIH3HpOBaTe npobnemy, BcecTOpoHHE ef
paccMaTpHBaTh;

OnpelensaTs LeIH JeaTellLHOCTH, 3a/1aBad napaMerpbl H KPHTEPHH HX JOCTHAKECHHS,
COOTHOCHTB PE3YJIBTATHI ACATENLHOCTH € TIOCTABICHHBIMH HENAMH;

HCTIOTB30BATE TIPH OCBOCHWH 3HAHWH TIPHEMBI JIOTHYECKOTO MBIIUICHHS — BBIICIATH
XapaKTEPHBIE TPH3HAKKH TOHATHH M VCTAHABIMBATE WX  B3aHMOCBA3b, HCIOJIB30BATH
COOTBETCTBYIOIIHE TTOHATHA 1A OOBACHEHHA OTACTBHBIX (DAKTOR M ABICHMIT;

BLIOHPATL OCHOBAHUA H KPUTEPHH 718 KIacCH(HKALMH BEUIECTB H XMMHYECKUX PeakiHii;

YCTAHABIHBATE NPHYHHHO-CIEICTBCHHBIE CBAZH MEK/Y H3Y4aeMBIMH ABICHUAMH;

CTPONTEL JIOTHYECKHE paccy:kIeHus (HMHIYKTHBHBIC, [JeJYVKTHBHEIE, [0 aHAIOTHH),
BBIABIATE 3aKOHOMEPHOCTH M NMPOTHBOPEYHA B PACCMATPHBAEMBIX ABICHHAX, (OPMYIHPOBATH
BBIBOIBI M 3aKTIOYCHHA,

MPUMEHATE B MPOINECCE MO3HAHWA, HCMOIB3YEMBIE B XHMHH CHMBOJIHYECKHE (3HAKOBBIE)
MO/IEJIH, TIPe00pa30BLIBATE MOIEIBHBIE TPEACTABICHHA — XMMHUYSCKHIT 3HAK (CHMBOJI) 3JIeMEHTA,
XHMHYecKas (opMylla, ypaBHEHHe XHMHYECKOH peakuun NpH  peleHHd  y4eDHBIX
MO3HABATENBHBEIX W MPAKTHYECKHX 3aa4, NPHMEHATL HA3BAHHBIE MOJE/IBHBIE [peICTABICHHA
JUIS BBIAB/ICHHSA XaPAKTEPHEIX NPHIHAKOB H3Y4aeMBbIX BEIIECTB H XUMHYECKHX peakiuii.



2) DazoBbLIe HeCIEMoBATEIbLCKHE JeliCTBHS:

BJIA/I€ThL OCHOBAMH METQ/I0B HAYYHOIO MOZHAHHS BELIECTB H XHMHYECKHX peakiinii;

(GopMYIHPOBATE LENH M 330a4H  HMCCIEJOBAHWA, HCNONLIOBATE [OCTABICHHBIE H
CAMOCTOSTENLHO CHOPMYIHPOBAHHEIE BOIPOCH B KAYECTBE MHCTPYMEHTA IMO3HAHHA H OCHOBBI
s hOpMHPOBAHHS THIOTE3LI N0 [POBEPKE NPABHIBHOCTH BRICKA3BIBAEMBIX CYHICHHIT;

BIAJIETh HABBIKAMH CAMOCTOATENBHOTO TUIAHWPOBAHMA M TPOBEACHHA YUEHHUECKHX
IKCMIEPHMEHTOB, COBEPIICHCTBOBATE YMEHHS HAOMIOIATh 3a XOJ0M TMPOLECcca, CaMOCTOATENBHO
NMPOTHO3WPOBATE €ro  pe3yabTar, GopMyanpoBatk 0000mEHHA M BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH Pe3yAbTATOB HCCIe]0BaHHA, COCTABIATE 00OCHOBAHHEIH OTYET 0 NpoaenaHHoi
padore;

NpHODpeTaTs ONbIT YYEHHYECKOH HCCIeA0BATENLCKOH W NPOEKTHOH JeATeNbHOCTH,
NPOABIATE CHOCOOHOCTE M TOTOBHOCTE K CAMOCTOATE/IBLHOMY [OHCKY METOI0B pelieHus
NPaKTHYECKHX 3a/1a4, MPHMEHEHHIO Pa3THYHBIX METOIOB MO3HAHHA.

3) pabora ¢ nupopmanmeii:

OPHEHTHPOBATLCA B Pa3MMYHBIX  HCTOYHHKAX WHOOPMAUMK  (HAYUYHO-TIONYJIApPHAs
NHTEpaTYpa  XUMHYECKOIO COJAEpiKaHHs, chnpaBouHble nocobus, pecypesl  Hurtepuera),
AHANU3MPOBATE MH(OPMALMID PazIM4HEIX BHAOB W OpM  [peicTaBlIEHHH, KPHTHYECKH
OLEHHBATE €€ I0CTOBEPHOCTE H HENPOTHROPEHHBOCTE;

(hopMynHpoBaTE 3anpockl W TPHMEHATH Pa3fHUHBIC METOABI TPH TMOMCKE W oTdope
nHopMaiK, HeoOX0IUMOI 1A BRITIOTHEHHA YIeOHBIX 3a/1a9 ONPEaeIEHHOTO THITA,

NMPHOOPETATH OMBIT HCMOIb30BAHHA HHOOPMAIIHOHHO-KOMMYHHKATHBHBIX TEXHOIOTHI W
Pa3zTHYHBIX TOMCKOBBIX CHCTEM;

CAMOCTOATENLHO BEIOMPATL ONTHMANBHYIO (JOPMY NpelcTaBieHus HH(OPMALHH (CXeMBI,
rpaMKH, JHarpaMMsel, TaDJIHLLL, PHCYHKH H JIPYTHE);

HCIIONB30BATE HAY4YHBI #3LIK B KadecTBe cpeactBa npu  pabore ¢ XHMHYECKOIl
uHopMalHei: TPHMEHATE MEKNpPeIMeTHbIE ((H3MUecKHe W MaTeMaTHYEeCKHE) 3HAKH M
CHMBOITEL, hopMynel, ab0peEHaTYPEI, HOMEHKIATYPY;

HCTIOTB30BATE W NPEe00pa30BLIBATE 3HAKOBO-CHMBOIMYECKHE CPEICTBA HATJIAIHOCTH.

Oeaajenne YHHBEPCAIBHBIMH KOMMYHHKATHBHBIMH J1€HCTBHAMM:

3a]aBaTh BOMNPOCH! 110 CYLIECTBY 00CYKIaeMOH TeMbl B X0/ AHANOTa W/HIH JHCKYCCHH,
BLICKA3BLIBATE  WJEH, (POPMYIHPOBATE CBOH NPEUIOKEHHS OTHOCHTEIBHO  BLINOIHEHUS
npeIokKeHHOI 3a1a4u;

BRICTYNIATh C TPE3CHTAIMEH PE3VILTATOR MO3HABATEILHOH JCATENBHOCTH, MOJIYUYEHHBIX
CAMOCTOATENBHO HJIH  COBMECTHO CO CBEPCTHHKAMH TPH  BBIIOJHEHHH XHMHYECKOTO
IKCMIEPHMEHTA, TPAKTHYECKOH paboThl MO MCCIENOBAHHIO CBOMCTB M3YYaeMBbIX BELIECTB,
peanu3anui y4eOHOro NpoekTa W (OPMYJIMPOBATE BBEIBOALI [0 Pe3yIbTaTaM MpPOBeIEHHBIX
HCCHIEA0BAHUI MYTEM COracoBaHus MO3HUMI B Xo/e o0cyx1eHHs 1 00MeHa MHEHHAMH.

OgjageHne YHHBEPCAIBHBIMH PEryJsTHBHBIMH 1CHCTBHAMM:

CAMOCTOSATE/ILHO [UIAHHPOBATE H OCYILECTBIATE CBOK [O3HABATENLHYIO JEATENBHOCTD,
onpenensa e€ LeaM M 3a7a4H, KOHTPOJIHPOBATE H MO Mepe HeoOXOAMMOCTH KOPPEKTHPOBATH
NpeTaraeMblii AITOPHTM ACHCTBHIT NTPH BBITIOJHEHHH Y4YeOHBIX M HMCCIEI0BATEIBCKMX 3a1ad,
ERIOMpaTE HanOonee ek THRHEI crnocod HX peleHHa ¢ Y4ETOM NMONYYeHHA HOBBIX 3HAHHH O
BELLIECTBAX M XHMHYECKHX PeaKiIHsax;

OCYIIECTBIATE CAMOKOHTPOIL CBOeH [edATeNLHOCTH HAa OCHOBE CaMOaHAIH3a M
CaMOOLICHKH.

NPEJMETHBIE PE3Y.IbTATHI

10 KJIACC



[IpenmeTHBIE pe3yasTaTh OCEOSHHA Kypea «OpraHnyeckas XHMHA» OTPamaT:

chOPMHPOBAHHOCTE NPEJICTABICHHI 0 XHMHYecKoH cocTaBisiomieil ecTecTBeHHO-
HAay4HOIl KapTHHBI MHpa, POIH XUMHH B NO3HAHHH SBICHHH [pUpoasl, B (opMHpOBAHHH
MBILUICHHS M KYIBTYPhl JTHYHOCTH, €€ (DYHKUHOHANBHOH IpaMOTHOCTH, HeoOXoJuMOil a1
pellleHHs NPakTHYECKHX 3a/a4 M JKOJIOIHYeckH OO0OCHOBAHHOIO OTHOLIEHHS K CBOEMY
310POBLI0 M TIPHPOIHOH Cpene;

BIAZIEHHE CHCTEMOH XMMHYECKHX 3HaHHH, KOTOpas BKIKYAET: OCHOBONOMAramIIHE
MOHATHA (XMMHYECKHI JIEMEHT, aTOM, WIEKTPOHHAA 000104Ka aToMa, MOJIEKYId, BAIEHTHOCT,
IIEKTPOOTPHLATENILHOCTE, XHMHYeCKas CBA3b, CTPYKTypHas QopMyna (pazeépuyras u
COKpalénHan), Mok, MOJIfpHas  Macca, MOJSpHEIL  00BEM,  yIJlepOAHBIH  CKeler,
(YHKLUMOHANBHAS TPYNNA, PAJAHKAN, HIOMEPHS, H30MEpBl, T'OMOIOIHYECKHIl pAj, TOMOIOIH,
YIAEBOJOPOLL, KHCIOPOA H a30TcoJepiKaliie COeHHEHHs, MOHOMEp, MOJIHMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKY/IAPHBIE COSTHHEHHA ); TEOPHH H 3aKOHBI (TEOPHA CTPOSHHA OPraHHYeCKHX
gemecte A, M. byrnepoma, 3aKkoH COXpaHEHMA MAaCChl BEIIECTR); 3aKOHOMEPHOCTH,
CHMBOTHYECKHH #A3BIK XHMHH, MHPOBO33PEHYECKHE 3HAHMA, JISkKallHE B OCHOBE MOHHMAHHA
NPHYHHHOCTH M CHCTEMHOCTH XHMHYECKHX ABIeHHH, (pakTonornyeckie cBeeHNs O cBoiicTBax,
cocTage, [oJy4eHHH | De30MacHOM HCNONL30BAHHH BAKHEHIIHX OPraHH4ecKHX BellecTs B ObITY
H [PaKTHYECKOH JNeaTelIbHOCTH Yell0BeKa;

CcthOPMHPOBAHHOCTE YMEHHIT BRIABIATE XAPAKTEPHBIE MPH3HAKH TIOHATHI, YCTAHABIHBATE
HX B3aHMOCBA3b, HCIIOUTB30BATE COOTBETCTBYHOIIHE MOHATHA MPH OMHCAHHH COCTABa, CTPOSHHA H
NPEBpaNIeHnii OPraHHYECKHX COSTHHEHHI;

CcthOpPMHPOBAHHOCTE YMEHHH HCMOIB30BATE XHMHUECKYK) CHMBOJHKY I COCTABICHHA
MONEKYIAPHBIX H CTPYKTYPHBIX (pa3seépHYTOi, cokpaénHoil) Gpopmyn OpraHH4eckHX BEIECTB
H ypaBHEHHIl XMMHYECKHX peakiuii, H3roTaBIHBaTL MOJEIH MOJIEKY] OpraHH4eckHX BeLecTB
JUIA HIUTIOCTPALMH HX XHMHYECKOr0 H IPOCTPAHCTBEHHOIO CTPOCHHHA

chOPMHPOBAHHOCTE YMEHHIT YCTAHABIMBATE NMPHHAUIEKHOCTh H3YUEHHBIX OPraHHYECKHX
BEIIECTB [0 MX COCTABY W CTPOSHHI0 K ONpelenéHHOMY Kaaccy/Tpynme coeIuHeHHH
(YraeBonopoasl, KHCIOPOA M a30TCOACPIKALINE  COCHHMHEHHMA,  BBICOKOMOJICKYIAPHBIE
COEIMHEHHA), ABaTh MM Ha3BaHMA 1o cucremarHueckoii Homenknatype (IUPAC), a Taxke
NPUBOIAUTE TPHBHAIILHBEIC HA3BAHWA OT/E/LHLIX OPraHHYecKUX BellecTB (ITHIEH, IMPOIIEH,
aUeTHIeH, JTHICHITHKONb, rIuuepuH, (enon, QopMansleru], aueTalbIeruj, MypaBLHHAas
KHCJIOTA, YKCYCHAd KHUCI0Ta, OJICHHOBAA KHCIIOTA, CTEapHHOBAas KHCIIOTA, TII0KO03a, (PpyKTosa,
KpaxMai, HeTI03a, TITHIHH);

CthOpPMHPOBAHHOCTE YMEHHS OMNPEACIATh BHIAB XHMHYECKOH CBA3M B OPraHHYECKHX
COEIMHEHHAX (OIMHAPHBIE H KPATHBIE);

CthOPMHPOBAHHOCTE YMEHHA NPUMEHATE MONOMKEHHS TEOPHH CTPOSHHS OpPraHH4ecKHX
pemects A. M. byrneposa qns o0bACHEHH: 3aBHCHMOCTH CBOMCTB BEUIECTB OT HX COCTaBa H
CTPOCHHSA; 3AKOH COXPAHEHHA MACChl BEIECTE;

cthOpMHPOBAHHOCTE  YMEHHI  XapakTepu3oBaTk cOCTaB, cTpoende, (Quandeckne
XHMHYECKHE CBOMCTRA THIMHYHBIX MPEACTABHTENCH Pa3THYHBIX KIACCOB OPraHHYeCKHX BEHIECTR
(MeTaH, 9TaH, 3THIEH, TPONHISH, aueTwneH, Oyrtagwen-1,3, merundyrammen-1,3, Oenzon,
METAHOJ, FITAHOI, ITHICHIIHKONb, TIHIEPHH, (heHOJ, aueTanbIerul, MypPaBsHHAA H YKCYCHas
KHCJIOTHI, [JIIOKO33a, KpaxMal, Le/Uliolo3a, aMHHOYKCYCHas KHCIIOTA), WIUIIOCTPUPOBAThL
reHeTHYECKYIO CBA3b MEX1Y HHMH YPaBHEHHAMH COOTBETCTBYIOIIHX XHMHYECKHX peakiHil c
HCIIOB30BAHHEM CTPYKTYPHBIX (POPMYIL;

CcthOpPMHPOBAHHOCTE YMEHHSA XAPaKTEPH30BATH HCTOYHHKH YIVIEBOJOPOJHOTO  CHIPBA
(HedTh, MPHPOIHBIH Ta3, Yroab), cnocoObl HX TNEpepaboTKH M NMPAKTHYECKOE TPHMEHEHHE
NMPOAYKTOR nepepaboTKu;

CcthOpPMHPOBAHHOCTE YMEHHI TIPOBOAMTE BBIYHCIECHHA 10 XHMHYECKHM YPaBHEHHAM
(Maccel, 00LEMA, KOJIHMYECTBA MCXOJHOIO BEIIECTBA WIH IPOJAYKTA peaklHH M0 H3BECTHLIM
macce, 00BEMY, KOJIMYECTBY OJJHOIO H3 HCXO/HLIX BELIECTE HIIN NPOJAYKTOB peakiiiiu);



cthOpPMHPOBAHHOCTE YMEHHH BIAJETh CHCTEMOI 3HAHHH 00 OCHOBHBIX METOJaX HAYYHOTO
MOZHAHWS, HCMNONLIYEMBIX B XHMHH [PH HIVHEHHH BELIECTE W XHMHYECKHX ABICHHII
(HaDnogeHHe, W3MEpeHHE, OJKCIEPHMEHT, MOJASIUPOBAHME), HCNOIBIOBATE CHCTEMHBIE
XHMHYECKHE 3HAHUS I8 IPHHATHA PEILIeHHI B KOHKPETHBIX HMH3HEHHLIX CHTYALIHAX, CBA3ZAHHLIX
C BELIECTBAMH M HX [IPUMEHEHHEM;

cthOpPMHPOBAHHOCTE YMEHHH cOOIIONaTE NMPaBHIA MOML30BAHNA XHMHYECKOH MOCYIOH H
nabopaTopHEIM 000PYIOBAHHEM, A TAKMKE TIPaBHIa 0OpalIeHHs ¢ BEIECTRAMH B COOTRETCTBHH C
HHCTPYKIIMAMH 110 BBIMOJIHEHHIO 1ab0PAaTOPHBIX XHMHYECKHX OTIBITOR,

cthOPMHPOBAHHOCTE YMEHHH [MIAHHPOBATE M BLIMONHATE XHMHYECKHI OJKCIepHMEeHT
(mpeBpanieHHs OPraHHYecKHX BELIECTB [IPH HATPEBAaHHH, NOTYYCHHE ITHICHA H H3YYEHHE ero
CBOHCTB, Ka4eCTBCHHBIE pPEAKIHH OpPraHH4YecKHX BeLIecTB, JeHarTypauus OelKoB INpH
HATPEBAHNN, LIBETHLIE pPeakiuH OeNKOB) B COOTBETCTBMH C MPABHIAMH TEXHHKH De30MacHOCTH
npH OOpaIeHHH ¢ BeNIeCTBAMH H nadopaTopHEIM 000pPYIOBAHHEM, NPEACTARIATE PE3YILTATH
XHMHYECKOTO JKCTIEPHMEHTa B (hOpMe 3amucH YPABHEHMIH COOTBETCTBYIOUIMX peakiuuil #
thopMyTHPOBATE BBIBO/IBI HA OCHOBE ITHX PE3YJIbTATOR,

CthOPMHPOBAHHOCTE YMEHHI KPHTHYECKH AHANHIHPOBATE XHMHYECKYI0 HHOpPMALIHIO,
MOIYHAEMYI0 H3 Pa3HBIX HCTOYHHKOB (cpeacTBa MaccoBoil HHpopMaly, HuTepHer 1 Apyrux);

cthOpMHPOBAHHOCTE  YMeHHH coONIOaTE NpaBHiIa IKONOTHYECKH LelnecoodpasHoro
MOBEACHHA B OBITY W TPYIOBOH ACATENBHOCTH B LENAX COXPAHEHHA CBOETO 3/0POBBA H
OKPYIKAIOIIEH TIPHPOIHOI Cpeibl, OCO3HABATH OMACHOCTE BO3ACHCTBHA HA JKHBBIE OPraHH3MBI
OnpeaenéHHBIX OPraHHYeCKHX BElIECTB, NMoHMMas cmbica nokasatens [LJK, noscuste Ha
npuMepax cnoco0bl YMEHBIIEHHS H MPEIOTBPALIEHHA WX BPEIHOTO BO3ISHCTBHA HA OPraHH3M
YeJI0BeKa;

s 00Y4aNIMXCs ¢ OrPAHHYEHHBIMH BO3MOKHOCTAMH 310POBLS: YMEHHE NPHMEHATH
3HAHHA 00 OCHOBHBIX JOCTYITHBIX METOAAX [03HAHHUS BELIECTB H XHMHYECKHX ABICHHIT;

nna cnensix Mo cnaboBHIANMX  00YYarOIIMXCA: YMEHHME HCMOIb30BaTH penbedHo-
TOueuHYK cucTeMy odosnavenuii J1. bpaiina nns sanuen xumuuecknx Gopmy.

11 KTACC

[lpenMeTHBIE pe3ynbTaThl OCBOeHHS Kypca «OO0mas W HEOPraHW4ecKas XHMHI»
OTPaKAaKOT:

C(hOPMHPOBAHHOCTE  NPEACTABIEHHH: 0 XHMHYECKOH COCTABIAIOIIEH €CTECTBEHHO-
HAay4HOIl KapTHHBI MHpa, POIH XHMHH B NO3HAHWH SBIEHHH NOpHPOALL, B (OPMHPOBAHHH
MBILUICHHS M KYIBTYPhl JTHYHOCTH, €€ (DYHKUHOHANBHOH IpaMOTHOCTH, HeoOXoJuMOil a1
peLIeHHs NPakTHYECKHX 3a1ad W OJKONOTHYecKH O00OCHOBAHHOIO OTHOLIEHHS K CBOEMY
3A0POBLIO W IPHPOIHOH cpene;

BIAJIEHHE CHCTEMOH XHMMHYECKHX 3HaHHI, KOTOpas BKIHOYAET: OCHOBOIOJATAIOIIHE
MOHATHA (XHMHYECKHH IEMEHT, aTOM, H30TOT, $-, P-, d- 37eKTPOHHBIE OpOHTAIH ATOMOB, HOH,
MOJIEKY/IA, MOJIb, MOJAPHBIH 00BEM, BAJEHTHOCTH, MIEKTPOOTPHIATEIBHOCTE, CTENEHb
OKHCIICHHS, XHMHYecKas CBA3b (KOBAJICHTHAs, HOHHAA, MeTalUIH4YecKas, BOJAOPOIHAA),
KpPHCTANIHYecKas  pelérka, THNB  XHMHYECKHX  peakumii, pacTBop,  WIEKTPOIHTEL,
HEIEKTPOIHTEI, JIeKTPONHTHYECKAS JHCCOLHALHA, OKHCINTENb, BOCCTAHOBHTENb, CKOPOCTh
XMMHYECKOH  peakimu, XHMHYECKOE  PABHOBECHE); TEOPHH M 3aKOHBI  (Teopus
IEKTPOIUTHUECKOH auccounaiiu, nepuoandeckuii 3akon JI. M. Menneneesa, 3axkoH
COXPaHEHHA MACChl BELIECTB, 3aKOH COXPAHEHHA W TPEBPAIICHHS YHEPTHH NMPH XMMHYECKHX
PEaKINAX), 3AKOHOMEPHOCTH, CHMBOJIHMYECKHH #A3BIK XHMHH, MHPOBO33PEHYECKHE 3HAHHA,
nekalgMe B OCHOBE MOHHMAHHA TNPHYMHHOCTH M CHCTEMHOCTH XHMHYECKHX #BICHHIL,
(hakTONOrHYeCcKHe CBEICHHA O CBOHCTBAX, cOCTaBe, MOMYYEHHH W DE30MacHOM HCIONLIOBAHHH
BaKHEHIIHY HEOPraHHYeCKHX BELIECTB B OBITY M NPAKTHYECKOI JeaTeNLHOCTH YeI0BeKa;



CthOPMHPOBAHHOCTE YMEHHH BHIARIATE XAPAKTEPHBIC MPH3HAKH MOHATHI, YCTAHABIHBATE
HX B3aHMOCBH3b, HCIOJIB30BATE COOTBETCTBYIOLIME [OHATHA NPH ONHCAHWH HEOPraHHYEeCcKHX
BELLECTB H UX NpeBpalleHHii;

CthOPMHPOBAHHOCTE YMEHHH HCNONL3OBATE XHMHYECKYIO CHMBOIHKY IS COCTABICHHA
opMyn BewlecTs M YpaBHEHWH XHMHYECKHX peaklHii, CHCTEMATHYECKYID HOMEHKIATYPY
(IUPAC) m TpuBHaNbHBIE HA3BAHWA OTACIBHBIX HEOPraAHMYECKHX BEIIECTB (yrapHelid ras,
YITIEKHCIIBIH Ta3, aMMHAK, TaméHad WiIBeCTh, HETAINEHAA W3IBECTh, NMHTHEBAA CONA, MHPHT H
ApYTHE);

cthOPMHPOBAHHOCTE YMEHHIT ONpeleNsTh BAIEHTHOCTE H CTENEHb OKHCICHHA XHMHYECKHX
IIEMEHTOB B COSHMHEHHAX Pa3/IHYHOrO COCTABA, BH/] XUMHYECKOH CBA3H (KOBANEHTHAS, HOHHASA,
MeTa/UIHYecKas, BOJAOPOIHAA) B COCAMHEHHAX, THI KPHCTA/UIMYECKOH pPeléTKH KOHKPETHOIO
BELECTBA (aTOMHAA, MOICKY/ISpHAA, HOHHAA, METallH4eckas), Xapakrep cpelbl B BOJHBIX
PACTEROPAX HEOPTaHHYECKHX COSIMHEHHIT;

CthOpPMHPOBAHHOCTE YMEHHH YCTAHABTHBATE NMPHHATEKHOCTE HEOPTAHHYECKHX BEIIECTR
MO HX COCTARY K OMPeaenéHHOMY KIACCy/TPYIINE COSIHHEHHH (MPOCTRIE BEMIECTRA — METAIIE H
HEMETAIIbl, OKCH/IBl, OCHOBAHHS, KHCII0TLL, aM(pOTEPHBIE THAPOKCHIEL, CONTH);

chOPMHPOBAHHOCTE YMEHHH pacKpeiBaThL CMBICH NepHoaudeckoro 3akona JI. M.
MenpeneeBa M JEMOHCTPHPOBATE €0 CHCTEMATHIHPYIOWIYID, OOBACHHTENLHYID M
NPOTHOCTHYECKYIO (PYHKIIHH;

ChOpPMHPOBAHHOCTE  YMEHHMH  XapakTepH3OBATE  WIEKTPOHHOE  CTPOSHHE  aTOMOB
xuMHuecknx anemenTor 1—4 nepuogor [leproanyeckoii cucteMbl xuMuuecknx aneMenTtor J1. H.
MeHneneera, MCMOIb3ys NOHATHA «S-, pP-, d-2NEKTPOHHBIE OPOHTANIN», «IHEPIETHYECKHE
YPOBHH®, 0OBACHATE 3AKOHOMEPHOCTH H3MEHEHHS CBOHCTB XHMHYECKHX 2IEMEHTOB H HX
coeAHHeHHH no nepuojaM u rpynnam [lepuoandeckoii cucTeMsl XuMudeckux ementor [, H.
Menneneesa;

ChOpPMHPOBAHHOCTE  YMEHHH  XapakTepH3I0BaTh  (ONHCHIBATE) ODIIHE  XHMHYECKHE
CROICTBA HEOPraHHYECKHMX BEIIECTE pPAa3IHYHBIX KJIACCOR, TMOJATBEPEIATE CYIIECTBOBAHHE
reHETHYECKOH CBAIH MEWIY HEOPTaHHYECKHMH BEHISCTBAMH € TIOMOIIBK)  YPaBHEHHH
COOTRBETCTBYIONIHX XHMHYUECKHX PEaKiIHii;

CthOPMHPOBAHHOCTE YMEHHA KIAcCH(ULMPOBATE XHMHYECKHE PEaKLHH [0 PasIHYHBIM
NpH3HAKAM (4MC/IY W COCTABY PearHpyloliHX BellecTs, TelioBoMmy Od(PQeKTy peakiuH,
H3MEHEHHIO cTeleHeil OKHCIIeHHA WIeMeHTOB, 00paTHMOCTH peakiiii, Y4acTHIO KaTalu3aropa);

c(hOPMHPOBAHHOCTE YMEHHIT COCTABIATE YPABHEHHA PEAKIHIT PA3IHYHBIX THIIOR, NMOIHBIE
H COKpalI€HHBIE YPABRHEHHA PEakifii HOHHOTO 00OMEH:d, VUHTRIBAA YCIOBHA, NPH KOTOPBIX 3TH
peakiyi HIyT 10 KOHILA;

cthOPMHPOBAHHOCTE YMEHHH NPOBOANTE PeaklHH, [OATBEPKIAIONIHE KaYecTBEeHHLIH
COCTAB Pa3HYHBIX HEOPraHHYEeCKHX BELIECTB, pACIOIHABATL ONBLITHRIM [YTEM HOHEL,
NPHCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPraHHYECKHX BELECTB;

CthOPMHPOBAHHOCTE YMEHHIl PACcKpLIBATE CYLIHOCTE OKHCIHTEILHO-BOCCTAHOBHTENBHBIX
PeaKiHii MOCPENCTROM COCTARIEHHA AIEKTPOHHOTO DamaHca ITHX PeakiInib;

CthOpMHPOBAHHOCTE YMEHHH O0BACHATE 3ABHCHMOCTE CKOPOCTH XHMHYECKOH PEaKIlHH OT
Pa3zTHYHBIX (AKTOPOR; XapakTep CMEIIEeHHMA XHMHYECKOTD PABHOBECHA B 3ABHCHMOCTH OT
pHelnHero Bo3aedcTers (npuuunn Jle Hlarense);

cthOPMHPOBAHHOCTE YMEHHIT XapakTepu3oBaTh XHMHYECKHE [pOLecchl, JekKallHe B
OCHOBE NPOMBIIUIEHHOTO [OTY4eHHd CepHOH KHCIOTHL, aMMHMaKa, a Takke c(popMHpPOBAHHOCTE
npeacTagIeHui 00 oOIIHX HAayYHBIX NMPHHIHMNAX M 3KOJOTHYSCKHX NpobIeMax XHMHYECKOTD
NPOH3BOJICTRA;

CthOPMHPOBAHHOCTE  VMEHMIT TPOBOAHTE BBEIYHCIGHHA C HCMOIL30BAHHEM TOHATHA
«MAcCOBas J0JA BEHIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHHH TA30B NMPH XHMHYECKHX
peaKinax, Maccel BenlecTBa Wi 00BEMA ra3oB [0 H3BECTHOMY KOJIHYECTBY BELIECTBA, Macce



HIH 00BEMY OJIHOTO M3 YYACTBYIOLIMX B PEaKIMH BellecTB, Ternoporo sddexra peakumn Ha
OCHOBE 3aKOHOB COXPAHEHHS MAcChl BEIIECTB, IPEBPALLCHHS H COXPAHEHNS YHEPIrHH;

cthopMHPOBAHHOCTE YMEHHIT co0II0IaTE NPaBHIa NONLI0BAHNA XHUMHYECKOH nocynoi u
naboparopHeiM 000pYI0BAHHEM, A TAKKE NpaBHIa 00OPALLEHHS C BELIECTBAMH B COOTBETCTBHH C
HHCTPYKLHAMH [0 BBITOTHEHHIO Ta00paTOPHLIX XHMHYECKHX OILITOR;

CcthOpPMHPOBAHHOCTE YMEHHI TUTAHMPOBATH M BHITIOJHATE XHMHYECKHI JKCIIEPHMEHT
(pasznomeHHe TNEPOKCHAA BOAOPOAd B TMPHCYTCTBHHM KATAIH3aTOpa, OINPEISTEHHE CPEbl
PACTBOPOR BEIIECTB ¢ MOMOIUILI0 YHHBEPCAIBHOIO HHIMKATOPA, BIHAHHE PATHYHBIX (PaAKTOPOR
Ha CKOPOCThL XHMHHYECKOIl peakuMH, peakiHd HOHHOrO 00MeHa, KadecTBEeHHBIE PEaklHH Ha
cynb(ar-, kapOboHaT- H XIOPHIA-aHHOHBI, HA KAaTHOH aMMOHHS, PElLEHHE JKCIEePHMEHTANBHBIX
3agad no Ttemam «Meramnel» v «HeMerannei») B COOTBETCTBHH C [PaBHIAMH TeXHHKH
Oe30nacHOCTH NpH 00palleHHH ¢ BelllecTBaMH H 1adopaTopHeiM 000pY10BaAHHEM, [IPEICTARIATE
PE3YJIBTATE XHMHYECKOTO IKCHEpHMeHTa B (OpMe 3anmMcH YPABHEHHH COOTBETCTBYIOUIHX
peakiuii 1 GopPMyIHPOBATEL BHIBO/IBI H OCHOBE ITHX PE3YILTATOR;

CcthOPMHPOBAHHOCTE YMEHHMI KPHTHYECKH AHAIH3MPOBATH XMMHUECKYH) HH(OPMAIIHIO,
MONYHAEMYI0 M3 Pa3sHLIX HCTOYHHKOB (CpeicTBa MaccoBoi koMmyHukauuu, Huarepher u
APYTHX);

cthOpMHPOBAHHOCTE  YMeHHH coONIOaTE NpaBHiIa IKONOTHYECKH LeNnecoodpasHoro
MOBEAEHHA B OBITY W TPYIOBOIH ACATEIBHOCTH B LEMAX COXPAHEHHA CROETO 3[0POBBA H
OKPYIKAIOIIEH TIPHPOIHOI Cpeibl, OCO3HABATH OMACHOCTE BO3ACHCTBHA HA JKHBBIE OPraHH3MBI
OnpenenéHHBIX BEIMIECTB, MOHUMaA cMbica nokaszarens [1JIK, noacuates Ha npumepax cnocoOwl
YMEHBLIEHHA H MPEJIOTBPALLIEHHA HX BPEJIHOTO BO3ISHCTBHA HA OPraHH3M YeI0BeKa;

s 00Y4aNIMXCs ¢ OrPAHHYEHHBIMH BO3MOKHOCTAMH 310POBLS: YMEHHE NPHMEHATH
3HAHHA 00 OCHOBHBIX JOCTYITHBIX METOAAX [03HAHHUS BELIECTB H XHMHYECKHX ABICHHIT;

a cnenslX Mo cnaboBMAMMIMX  00YHAIOMINXCA: YMEHHE HCIONL30BATL penbedHo-
TOueuHYK cucTeMy odosnavenuii J1. bpaiina nns sanuen xumuuecknx Gopmy.



TEMATHYECKOE IINTAHHPOBAHHE

10 KJIACC
NIEKTPOHHBIE
» H:fHMEHuuaHHE (uudporLie)
p/p  PAMACIOBITEM Koan4ecreo wacor  ofipazoBare/lbHLIe
nporpaMmel pecypent
Beero Konrpoasusie
padoTh
Paznen 1. TeopernueckHe 0CHOBLI OPranH4YecKoi XHMHH
[Tpeamer opranuveckoii xumun. Teopus
1.1 CTPOEHHMA OPraHHYeCKHX coeauHeHnin A. M. 3
bytnepoea
Hroro no pazgeny 3
Paznen 2. Yriesogopoan
2.1 [IpenenbHbie YIIeBOIOPOIB — ATKAHBI 2
29 HenpenenbHbie YyIIEBOIOPOIBL: ANKEHBI, 6
ANKAIHEHBI, ATKHHEI
23 ApoMaTHyYecKkHe YITIeBO10PO/Ik] 2
24 le{paﬂublc HCTOYHHKH YIJIEBOJIOPOIOB H 3 1
HX nepepadoTKa
Hroro no pazneny 13
Pasnen 3. Kuciaopoacoaepkaune opraniyeckie coeJHHeHus
3.1 Cruprel. $enon 3
19 Ansaernasl. KapboHOBEIE KHCIIOTEL 4
- Crnoxkubie dpUpsl
33 Yrnesoas 3 1
Hroro no pazneny 13

Pa3nen 4. Azorcoaep:kanine oprannydeckue coeIHHeHns
4.1 AMHHBL. AMHHOKHCIOTHL, benku 3

[IpakTHyeckHe
padoThI



Hroro no pazneny
Paznen 5. BeicokoMoaeRyAgpHLIe COeTHHEHHHA
5.1 [Tnacrmacerl. Kayuykn. Bonokuna
Hroro no pazgeny
OBIHIEE KOJUMYECTBO YACOB 110 [TPOTPAMME

34



11 KJTACC

Hanmenopanue pasiesios u Tem
NporpamMMbl

Ne n/m

Paznen 1. TeopernyeckHe 0CHOBLI XHMHH

Crtpoenune aromo. [leproanyueckuii 3aKoH
1.1 i [lepronuyeckas cucTeMa XHMHUECKHX
snemenTos /1. M. Menneneesa
Crpoenne semectsa. Muoroobpazne
BEIIIECTB

1.2

1.3 XHUMHYECKHE PEaKIHH
Hroro no pazneny
Paznen 2. Heoprannyeckasa XHMHA

2.1 MeTanns

2.2 HemeTannw

53 CRA3L HEOPTAHHYECKHX H OPTaHHYECKHX
' BEIIECTR

Wroro no pazgeny
Paznen 3. XuMus v KH3Hb
3.1 XHUMHA U HH3IHB
Hroro no pazneny
OBIIEE KOJIMYECTBO HACORB 110 ITPOT'PAMME

KoanvuecTro uacos

Beero

34

Konrpoisusie
padoTh

[IpakTHYecKHE
padoTh

NIeKTPOHHBIE
(undporbie)
ofpasoBaTelbHble

pecypcsl






MNOYPOYHOE ILNTAHHPOBAHHE
10 KJTACC

Neo
n'n

10

11

Tema ypoka

[Ipeamer opranHueckoi XUMHH, eé
BOZHHKHOBEHHE, PAIBHTHE H 3HAYCHHE

Teopus cTpoeHns OpraHUYECKHX
coemmnennii A. M. bytiepoga, eé
OCHOBHEIE MOJI0KEHHA

[Tpencrasnenne o KiaccupUKaMK
oprannuecknx pemects. Homenknarypa
(cucTeMaTHYecKas) H TPHBHAIIBHEIE
HA3BAHHSA OPraHHYecKHX BELIeCTB
AJIKaHBI: COCTAR W CTPOCHHE,
rOMOJIOTHHECKHI pajl

Metan u sTan — npocreiinme
NPeaCcTaBUTENH AlTKaHOB

AJIKEHBI: COCTAR M CTPOSHHE, CBOICTRA

DTHIIEH H NPOMHIIEH — NpocTeHine
NpeACTABHTENH AllKeHOR

[TpakTHueckas pabora Ne 1. «llonyuenne
ITHIICHA M H3YYCHHE €ro CBOICTBY

Ankanuensl. byrannen-1,3 u
meTunoyramnen-1,3. [Nonyuenne
CHHTETHYECKOTO KAYIVKA W PE3HHBI

AJKHHEL COCTAR H 0COOEHHOCTH CTPOCHHA,

rOMOJIOTHYECKHH P, ALETHIEH —
NPOCTEHIINI MPEACTABHTENb AIIKHHOB

Briaucinenns no ypapHeHHIO XUMHYECKOI

Koaun4ecTro wacos

Beero

Konrpoasusie
padoThl

[IpakTH4eckHe
padoTh

Hara
H3Y4YeHHS

NIeKTPOHHBIE
uH(ppoBLIe
obpazoBaTe/bLHBIE
pecypch



12

13

14

15

16

17

18

19

20

21

22

23

24

25

peakiHH

Apensl: Denzon u Tonyosa. TOKCHYHOCTE
apeHoB

['eHeTHvecKas CBA3L VITIEBOIOPO/IOB,
NPHHAISKAIINX K PA3THYHBIM KIaccaM
[TpupoaHbIE HCTOYHHKH YITIEBOI0POI0E!
NPHPOJIHBIN Ta3 | MONYTHRIE HedTAHBIE
rasel, HeTh H NPOAYKTH €€ nepepaboTKH
[TpupoaHbIE HCTOYHHKH YITIEBOI0POI0E!
NPHPOJIHBII Ta3 1 MONYTHRIE HedTAHBIE
rasel, HeTh H NPOAYKTH €€ nepepaboTKH
Kourponsnas pabora no pasjeny

« Y TINeBOJ0PO/LL

[penenshelie 0IHOATOMHBIE CIIHPTEL:
MeTaHoln | sranon. Bogopoauas cease
MHOroaToMHBIE CITHPTRL: ATHICHIIIHKOIE H
TIHLEePHH

deHoM: CTPOSHHE MOJEKYITBI, (hH3HYeCKHE
H XHMHYECKHE CBOHCTBA, MPHMEHEHHE
AnbBIernsl: (popManbieria |
aueTanbaerui. Aleron

OnHoocHOBHBIE NIpeAenbHEIE KApOOHOBEIE
KHCIIOTBLI: MYpaBsHHAS M YKCYCHAs
[TpaxTHueckas pabora No 2, «CroiicTa
pacTBOPA YKCYCHOH KHCIOTEI»
CreaprHOBasA W OJIEHHOBAA KHCIIOTHI, KAK
NPEACTABHTENN BRICIIHX KapOOHOBBIX
KHCIIOT

Meima Kak comi BRICIIHX KapOOHOBBIX
KHCJIOT, HX MOOIIIEE IEHCTBHE

Crnosusle 3pHPEI KAK NPOHIBOIHEIE
KAPOOHOBBIX KHCIOT. [ MAPOIH3 CIOKHBIX



ahupos
JKupbl: ruaponns, npuMeHeHHe,

26
OHOIOTHYECKAd POIL KHPOB

Yraepoawl: coCTaR, KIaCCHPHKAIINA,
27 Basxknelne mpeIcTABHTENIN: TITHIKO34,
(pykTO3a, caxaposa

Kpaxman v nemunonosa Kak mpHpo/IHbIe

28
MOJTHMEPHI
KonTponsnas pabota no pasaeny

29 «Kucnopoaconepixaime opraHHuecKne
COCITHHEHHS»

30 AMHHBI METHIAMHH H aHHJIHH

AMHHOKHCIIOTE Kak aMpoTepHEle
31 OpraHH4YecKHe COeTHHEHHH, HX
ononornyeckoe sHauenue, IenTuael

Benku Kak NpHpoaHbIe
BBICOKOMOJIEKYIAPHBIE COSTHHEHNA

32

OCHOBHBIE MOHATHA XHMHH

33 ..
BBICOKOMOJIEKYIAPHBIX COCHHEHHH

OCHOBHBIE METOIBI CHHTE3a
34 BRICOKOMOJIEKYIAPHBIX COSIMHEHHI.
[TnacTMacckl, kKayuykH, BOJOKHA

OBUIEE KOJIMHECTBO YACOB I10
[TPOI'PAMME



11 KJTACC

Ne
n'n

Tema ypoka

XUMHYECKHIT 371eMeHT. AToM. DIeKTPOHHAA
KOH(UTYpaLIHe aTOMOB

[epuoauuecknii 3akon u [lepromnueckan
cHcTeMa XuMHuecKuX semenTos J1. M.
Menneneera, HX CBA3L C COBPEMEHHOM
TEOpHEH CTPOSHHA ATOMOB

FAKOHOMEPHOCTH H3MEHEHHA CBOICTR
XHMHYECKHX 3IEMEHTOR H HX COSTHHEHHIT Mo
IpynnaM | nepuojaM. 3Ha4eHue
NEePHOJIHYECKOro 3aK0OHA U CHCTEMBI
xumMudeckux anemenTos JI.H. Menpneneesa B
pa3zBHTHH HAYKH

CrpoenHe BermecTsa. XHMHYeECKas CBAlb, e
BU/Ibl; MEXaHW3MBI 00pa3oBaHHs
KOBAJICHTHOIT cBa3d. Bojopoanas ceiasb

BaneHTHOCTE. DNeKTPOOTPHIATENBHOCTE.
Crenenrs oxkucnenuda. Bemecrsa
MOJIEKYIAPHOTO H HEMONEKYIAPHOTO

CTPOEHHA

IMousarHe o AHCTIEPCHLIX CHCTEMAX.
HcTHHHBIE H KOJUTOHIHEIE PacTBOPLL.
MaccoBad QoA BelleCcTBa B pacTeope

Knaccudmranna v HOMEHKIATYpA
HeOPraHuYeckux coeaunenuii. enetnyeckan
CBA3b HEOPTAHHYECKHX BELIECTB, Pa3/IHYHbIX
KIIACCOB

Knaccudmranna XHMHYECKHX PeaKkiiii B

KoanuecTeo uacor

Beero

Konrpoasusie
padoTh

[IpakTH4eckHe
paboTsl

Hara
H3Y4YeHHs

NIeKTPOHHBIE
uH(ppopbie
ofpazoBaTe/ibHbIe
pecypcesl



10

11

12

13

14

15

16

17

18

HEOPraHHYecKOH H OPraHHYecKoil XHMHH.
3aK0H COXpaHeHHA MACChl BEIIECTB; 3aK0H
COXPAaHEHHA H NPEBPANICHHA SHEPTHH TIPH
XHMHYECKHX PeaKiHax

Cropocts peakuui. ObpaTHMEIE peakiHH.
XHMHYECKOE PABHOBECHE

[TpakTnyeckas padbora Ne |. «Bnusanne
pasinuHbIX (aKTOPOB HA CKOPOCTH
XHMHYECKOH peaKimm»
DnexTpondTHYecKas auccounanus. [onsrue
0 BOJopoaHoM nokazarene (pH) pacreopa.
Peakuun wonnoro obmena. I'naponns
OPraHHYecKHX H HEOPraHHYECKHX BEIIECTR
OKHCIIHTENEHO-BOCCTAHOBHTEIBHEIE
peakiuu. [lonsatue ob aekTponuie
pacriaBoB H PacTBOPOB COJEH
KonTponeHas pabora no pasueny
«TeopeTHyeckHe OCHOBEI XHMHH»

MeTtannwr, ux nonoxenune B [lepuonnueckoi
cHcTeMe XuMudecknx yeMmenTos J1. M.
Meneneepa 1 0COOEHHOCTH CTPOCHUA
aromoB. Obue u3ndeckue ceoiicTsa
METAIIOB

Crnnaeel METANIOB. DIEKTPOXHMHYECKHH paj
HalpsAKeHHil MeTanion

XHMHUYECKHE CBOICTRA BAsKHEHIIHY
METAIIOB (HATPHI, KalHii, KanblHi, Martui,
AMHOMHHHI) 1 HX coeqHHeHHiH

XHMHYECKHE CROHCTRA XPOMa, MEIH H HX
COeHHEeHHI

XHUMHYECKHE CBOICTRA IIMHKA, JKEle3a 0 HX
COeHHEeHHI



19

20

21

22

23

24

25

26

27

28

29

30

[TpakTHyeckas padbora Ne 2. "Pemenne
IKCHEPHMEHTAILHBIX 33134 110 TeMe
«MeTtanae»"

HeMeTtanisl, HX MOI0KEHHE B
[Tepuoanyeckoii cucTeMe XUMHYECKHX
snemenTos /1. M. Menneneesa u
0CODEHHOCTH CTPOEHHA ATOMOR
(DUIHYecKHe CBOICTBA HEMETAIIIOB,
AJIZIOTPONTHA HEMETAIUIOB (Ha MPHMEpe
KHcaopoaa, cepsl, ochopa u yraepona)
XUMHYeCKHEe CBOICTBA rajloreHos, cepsl H HX
coeIHHEeHHI

Xumudeckue ceoiicTsa asora, (pocopa H HX
coeIHHEeHHI

XHUMHYECKHE CROHCTRA YTIEPOIa, KPeMHHA H
HX COeTHHEHHI

[TpuMeHeHHe BAKHEHITHX HEMETAJUTOR H HX
COSTMHEHHH

Obobumenye W cHCTeMaTH3aALMA THAHMI 1o
Teme «Hemeranner»., Belducnenus no
YPABHEHHAM XHMHYECKHX PEAKIHil H
TEPMOXHMHYECKHE PACUETHI

[IpakTnyeckas padbora Ne 3. «Pemenne
IKCIEPHMEHTANIBHBIX 337134 10 TEME
"HemeTamne"»

KonTponenas padbora no remam «MeTamis»
1 «Hemeranne»/Beepoceniickan
npopepovHas pabora

Heopranuyeckue H opraHi4eckie KHCIoThl.
Heoprannyeckue H opraHi4eckie 0CHOBaHHA
AwmdioTepHBIE HEOPTAHHYECKHE H
opraHnudeckue coearnenus. I'enerndeckas



CBA3b HEOPraHHYeCKHX H OpraHH4ecKkux
BEIIECTR
Ponk xuMuH B obecneueHHH dKOIOTHYECKOH,
31 IHEPreTHYECKOH H NHIIeBOH De301acHOCTH,
pPa3zBUTHH MeHIIHHEL

[Tpencrapnenns od oOIIMX HAYYHEIX
32 NPHHIATIAX [TPOMBILIIEHHOTO [IOIYYeHH
BAKHEHIINX BEIIECTB
33 Yenopexk B MHPE BEIIECTB H MATEPHAIOB
34 XHMHA H 3J0POBLE Yell0BeKa

OBUIEE KOJIMHECTBO YACOB I10
[TPOI'PAMME

34






YYUEBHO-METOJHYECKOE OBECIIHEYHEHHE OBPA3OBATEJIBHOI'O
MPOLECCA

OBA3ATE/BHBIE YYEBHBIE MATEPHAJIBI T8 YUYEHHKA

* Xumud, 10 knace/ T'abpuenan O.C., Ocrpoymos M.I'., Cnaakos C.A. AkionepHoe
obmecteo «HM3natensereo «lIpoceemennes

* Xumua, 11 knace/ [Nabpuenan O.C., Ocrpoymor H.I'., Cnankor C.A. AKuHoHepHOES
obmectro «Manatensetro «lIpoceemennes

METOJHYECKHE MATEPHAJIBI JTA YUHTE.IA

Epemun B.B. Xumua. 10 knacc. bazoesii ypoeeHs: meTon. nocobne B.B. Epemun,
A.A. Ilposnos. — M.: lpoda

* Xumus, 10 11 knace, Innakrudeckne Marepuansl, Kopomenko A.C., Meanosa P.I".,
Hobporun 1110

HHPPOBBIE OBPA3ZOBATEJIBHBIE PECYPChI H PECYPChlI CETH HHTEPHET
HuTepHeT pecypehl Ha pyCCKOM A3BIKE

1. http://www.alhimik.ru Ipeacrasnensl pyOpHKH: COBETHI A0HTYPHEHTY,
YVUHTENIO XHMHH, CIIPABOYHHK (04eHb Oolblias noadopka Tabluil U cnpaBodHbIX
MATEPHANIOB), Becelas XHMHA, HOBOCTH, OIUMITHA/ILL, KYHCTKaMepa (Macca
HHTEPECHBIX HCTOPHYECKHX CBEIEHHI ).

2. http://'www hij.ru AKypran «XMMHA W KH3HE» TOHATHO H 3aHHMATEIBHO
pacckasbiBaeT 000 BCeM HHTEPECHOM, YTO MPOHCXOINT B HAYKE H B MHPE, B KOTOPOM
MBI AKHBEM.

3. http://chemistry chemists.com/index.html Dnekrponusiii wypuan

«XHMHKH H XHMHA», B KOTOPOM NPEACTaBICHO MHOKECTBO ONBITOB 110 XHMHH,
JAHHMATENBHONH HHAOPMALINY, TO3BONAIONICH VBIeYL YUCHHKOR
IKCMEPHMEHTANILHOMH YacThIO NpeJMeTa.

4. http://c books.narod.ru Beeso3moskHas IHTEpaTypa Mo XHMHH.

5. http://www.drofa ventana.ru M3pectHoe M3naTenbeTBO yueOHOH

autepaTypbl. HOBHHKH HayuYHO MONYIAPHBIX H 3aHUMATEIBHBIX KHHT TI0 XHMHH.
6. http://1september.ru Kypuan ans yaureneii 1 He Tonsko. bonbimoe
KOIIH4EeCTBO paldoT YH4EeHHKOB, B TOM 4HC/E U HCCIIEI0BATEILCKOrO XapakTepa.

7. http://schoolbase.ru/articles/items/ximiva Beepoceniickuii mikonsHelil

MOPTAN CO CChUIKAMH Ha 0DpasoBaTelbHbIe CAHTEL 10 XHMHH.

8. www.periodictable.ru CoopHHK cTaTeil 0 XHMHYECKHX IEMEHTaXx,
HILTIOCTPHPOBAHHBIH AKCTIEPHMEHTOM.,






