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IIOHCHHTEJIBHAH 3A1'[HCKA :

Pabouas nporpamMma mo XHMHH Ha ypOBHE CpEIHET0 oﬁmero 06pa3013aHnﬂ pa3pa60TaHa
Ha ocHose QejepaibHOro 3axoHa ot 29.12.2012 Ne 273-®3 «06 obpasosanum B-Poccuiickoif
- Deniepauity, - TpeGOBAHHA K  pe3ylbTaTaM  OCBOCHHS QJenepa.nLHon 00pasoBaTenbHOMH

% nporpamMsl cpefiHero obuero obpasosarma(GOIl COO), Tpe/ICTaBIeHHBX B Denepanshom

rocy,uapCTBeHHOM obpasosarensrom cranfapre COO, ¢ yuétom KoHuenmms npenopasanns
yuebuoro . npeamera «XHUMHUS» B 06p8,30BaTeJIBHhIX opraHu3alsix Poccuiickod Peneparmu,
PEANU3YIOWUX OCHOBHbIE 06pa3oBATENEHBIE IPOIPAMMEL, W OCHOBHBIX nonoxeHui «Crparerau
pazanmﬂ BoanTaHmI B Poccniickoii. Denepanny na mepaox no 2025 rona» (Pacnopxmeﬂne
IpasuTenseTra PO o1 29.05. 2015 Ne 996 - p-)- : :

 XUMHA Ha VpOBHe YINYGNEHHONO H3YYEHHA 3aHHMAET BAKHOE MECTO B ‘CHCTEME
€CTeCTBEHHO-HAy4YHOro oOpasobamus yuammxcs 10-11  xmaccos. I/I3yquHe Opeavera,

peau3yeMoe B YCIIOBHSX ,umbt]aepeHquOBaHHoro npo@nﬂbﬂoro oﬁyqeum MPHIBAHO

ofecIeauTs 0011e00pasopaTebHyIc U . 0GLIEKYIBTYPHYIO no.uromlagcy BLIH}’CKHHKOB IHEOJTBL,
HEOOXOIUMYIO Ul afanTalik HX K OHICTPO MEHAIOIMUMCS YCIOBHSAM KW3HA B COIMYME, a
“TAKKE " J1A HpOJIOJI)I{eHP[ﬂ oﬁyqeﬂﬂs ‘B. OPraHU3aIHIAX npocbeccnonanbﬂoro oGpasoaamu B
KOTOPLIX XAMHS SABJAETCS ONHOM W3 TPHOPUTETHBIX JUCIMIUIKH. -~ - S .

B Hporpamme N0 XUMAH HasHaYCHHE NpeaMera «XHMH;{» nonyqae'r l'lO,L[pOGH}’IO

"MHTEPNPETALMIO B COOTBETCTBHH - C OCHOBOITONATAIOIUMH  [ONOMKECHHSMH CDFOC COO o

Bsaumooﬁycmnneﬂﬂocm uene, colepikanus, pe3yibTaToB ofydenns u I‘peGOBaHHH K YPOBHIO
HOATOTOBKH BBIIYCKHHUKOB. CBH,IIGTGJ‘IBCTBOM TOMY  SIBISIOTCS cne,uym‘ume BRIMOTHSEMEIE
nporpaMMOH 10 XUMHH cbymcumn . . S :

‘o HHOOPMAIMOHHO- MCTOJIEI‘IBCK&S[ ‘peanuzanusa KOTOpOH oﬁecnelmnae'r nonyqenne

"._.HpeHCTaBJIeHHﬂ O WensXx, cOuepKaHuu, ofmel crpaTeruu OﬁyT-ICHH}I BOCNUTAEHSA H
pa3BHTHS, 06yt{alou.[1{xca cpencmaMH npeaMera, H3Y4AEMOro B paMKax KOHer’] HOTO
HpOQ)HIIH o : _
" e - OPraHM3alIOHHO- Imaimpylomaa KoTOpas - npenycma’rpunaer onpenener_me:
IPUHIWNOB  CTPYKTYPHPOBAHUA M TIOC/ICAOBATCNBHOCTH — H3YHYCHHS “y4efHOTO
- MaTepHaia; KONMYECTBEHHBIX M KAaYeCTBEHHBIX, €0 XapaKTePHCTHK; MOIXOAOB K
hopMUPOBARTIO CONEPKATENBHON OCHOBBI "KOHTpOJIA M ~oueHKH 06p330BaT€‘J1E>HLIX '
" IOCTHXKEHU oﬁyqa}omnxm B paMKax HTOroBoi aTreCTauHH B d)opme énuuore
TOCYAapCTBEHHOrO 3K3aMEHa TI0 XUMHUH. o - s
. Hporpamaa pisi b yrnyﬁnéﬂﬂoro H3yHeHHS XPIMPIH _ y
D ycraHaBnHBae’r HHBAPHAHTHOE [PESAMETHOE co,t[epmaHHe OGHBaTeJIbHOC U1 Hsyt[eHHﬂ
. PaMKax  OTHENBHBIX - Mpodued, - IIPETyCMATPHBACT - PACIPEACIICHEE wu
crpyKTypHposaHHe €ro o Kiraccam, OCHOBHbTM CO,D;ep)Ka‘IEILbHBIM Imnmfpmnenam
-Kypca e L . : T -

e agT HpHMepHOB pacnpe,ueneHHe yqeﬁﬂoro BpemeHH peKOMeHILyeMOI‘O mIﬂ HBy‘ICHHﬂ
omenbﬂbrx TEM; .- . - -
_DPEIITaracT anMepHym HOCIIE:,I[OB&TCH]:HOCTB myqeﬂnﬂ yqeﬁﬂoro MaTepuana C

sy yquOM IOTHKH TIOCTPOCHHUA KYPCa, BHY’I‘le’IpC,IIMETHHX U MEKIIPEAMETHEIX CBAICH]

e pagr. MCTOI[H‘IGCK}’TO CHHTEPIPeTAUMIO Uenel- K 3789 M3yd4eHHs IIpeIMeTd Ha

* YrnyQUIEHHOM ypOBHE C yuU&TOM - COBpeMCHHBIX IPHOPHTETOB B CHCTEME CPEIHEro
ofimero 0GpasoBaHms, COACPKATENHHON XapaKTEPUCTHKA IIAHUPYEMBIX PE3YJIETATOR
OCBOEHMS . OCHOBHOI 00pa’oBaTensHOM [POrpaMMEl CPETHETO . onero ‘0bpasoranns
(Haqﬁocmmx METATPEIMETHBIX, MPEAMCTHEIX), d TAKKE C YUETOM OCHOBHBIX  BHIOB
y4eOHO-II03HaRATENEHBIX ,ueHCTBHH obyqaromerocs mo ocaoeHmo COJIep')KaHHﬂ

3 rlpemvreTa : o T : .

.o BceM . HazBaHHBIM no3HuHﬂM B nporpamare “HO XH_MHH _ npenyCMm‘peud

:'-npeemcmenﬁocrs c oﬁyquHeM XHMHH Ha ypOBHE QCHOBHOTO. 06mero oﬁpasonaﬂml 3a
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npefeNnaMi YCTAHOBIEHHONW IIPOTPAMMON 1O XHMHK OGHBa'Deanoﬁ (HHBapPIaH'lHOH)
COCTABJIAIOMIEH COACPKAHM yt{eﬁﬂom npeaMera «XHMBS» 0CTaércs BO3MO)KHOCTB Bblﬁopa €ro
BAPHATHBHOI COCTABISIOMEN, KOTOPAs J0JDKHA OII‘peI[eﬂSITBCS{ B COOTBC’I‘CTBHH c HanpaBJIeHHeM
KOHKPETHOTO npotuns ofyueHns. .

B COOTBETCTBUM < - KOHHeIITya.}IBHBIMH nonoxeHusmei - O OC COO 0 Ha3HauYeHHH
npeﬂme'ron $a30BOTC W YINIYOIEHHOTO YPOBHEH B CHCTEME ,[I;Htl][bepCHLIHPOBaHHOI'O oﬁyqeﬂ 5 Ha
,YDOBHE CpelHero obinero o6pasoBaHus XUMHS Ha YPOBHE yrnyﬁneHHoro H3ydeHHs HanpaBJIeH
HA PEATM3AIMIO [PEEMCTBEHHOCTH € TIOCHCAYIOUMM STAalloM MONYYCHHS - XMMHYECKOTo
06pa3013a1ms B paMKaX H3yYeHHs CICIHATBHBIX ECTECTBEHHO-HAYYHEIX M - XMMHYECKHX
IOUCHHIIIAH B Byaax ¥ opraHu3auMsX CpeaHEro NpohecCHOHATBHOTO 06pa30}3aHHﬂ B s1o0i CBA3K

-HBY‘ICHHC Hpeﬂ.MCTa «XAMHAY OpHeHTHpOBaHO HpeHMyIHeCTBeHHO HA- pacmnpemtc 'H

yrnyﬁnemre TEOPETHYECKOM M NPAKTHIECKOH IOATOTOBKM OOYYAIOHIMXCS, BHIGpPABIIAX
Ol‘lpeﬂ,eJIE:HHBIH npoGhuIL Oﬁy‘{eHPl}I B TOM WHCJIE C MEPCOEKTHROH ITOCIEAYIOMIEro MOMyUCHHs

XUMMYECKOT0 00pa3soBaHus B OpTaHU3aIMsIX npod;eccnonanmoro oGpa?.onaHux Hapsaay ¢ orum,
' B CBeTE TpeﬁoaaHHH OI'oC COO k IiaHHPYeMBIM DE3YNLTATaM OCBOCHHS c[)enepanmon

0GpasoBaTeNbioN TPOTPaMMEl CpeAHeTO. 001Iero obpasoBanust Hsyqenue npemue:ra « XM
OPHEHTHUPOBAHO TAKIKE HA PELUCHHE 337144 BOCIIATAHMS U COIHMANBHOIO PasBUTHA oﬁyqalom axcs,
Ha @opMHpOBaHHe ¥ HUX OOWCHHTENIEKTYaIbHBIX YMEHHI, YMCHPIH paunonamsauﬂﬂ yueGHOTO
Tpyma - H- - 000OIMEHHBIX cnocoﬁoB JIej_ITeIl'bHOCTH HMeIom_;Hx Memcunﬂﬂﬂﬁ&pﬁmn,
H&ﬂnpﬁfﬂM&THIﬂH XapakTep. '
CocrapngioniuMu  ripeamMera «Xnmnﬂ» Ha YpOBHE yrnyﬁﬂeHHoro H3yquH}1 ABJAIOTCA
yrﬂyﬁneHHHe Kypesl — «Opradudeckas xumm» 1 «O6mas u HeopFaHH‘{eCKaﬁ xuMmwa». pu
" onpeneneHH TIOAXOOB K otGopy M CTPYKTYpHOM OPraHH3ally CONePRaHAsT 3THX KYPCOB B
IPOTPAMME HO XMMHH 33 OCHOBY MIPHHATHI nonomenuﬂ OIoc COO 0 pa?.ﬂmma:x 6330B()I‘0 H
yrny6ﬂeHH0ro ypoBHeil H3ydeHUS TpeAMeTA. : . P :
‘OcHoBy cojepxaHud KypcoB ‘«OpraHEdecKas XEMELY «OSmasI H He()pl"aHH'-ﬁ:CKaﬂ
XHMHS» COCTAB/INET COBOKYIHOCTh. MPEJIMETHEIX 3HAHAH yMeHHH OTHOCATIIAXCA K faszopomy
YPOBHIO M3YHCHHUA NpPEAMETA. ITa CHCTCMA 3HAHMH nonyqaeT onpenenéﬂﬂoe TEOPETHUECKOE
JQMOTIHEHHE,  TIOZBONSIOMIEE - OCO3HAHHO ~OCBOMTB  CYINECTBEHHO. Gonbinil - 00BEM
@axronormecxom Mateprana. T4k, Ha yriyGa€HHOM YpOBHE M3YUCHHA npe,zweTa obecneuena
BO3MOXHOCTE 3HAUATENBHOTO YBENHYEHUs OOBEMA 3HAHMH O XUMHUECKHWX 3IIEMEHTAX ' H
CBOMCTBAX MX COCAMHOHMMI HA OCHOBE PACINHPCHHS H ymyﬁneﬂnx HpeJICTaBJIeHHH O CTPOCHUH
BEIECTBA, XAMHUYECKOl CBAH H 3aKOHOMEPHOCTAX [POTEKAHHS PeaKIHH, paCCManHBaCMHX c
TOUKH 3PEHUA XUMHUYECKOH KHHETHKH U TEPMOTHHAMHKH. Usyuenne TIEPHOIIIECKOTO 3aKOHA U
Hepnozmqecmn CHCTEMBl  XUMHMUYECKHX  3JIEMEHTOB fasupyeTcs - Ha_ COBPEMEHHKBIX
KBaHTOBOMexaHquCKHx IPEICTABIIEHASX O CTPOCHHH aToMa. XAMHYECKast CBA3b OOBACHAETCS C
TOYKH - 3pemm 3Hepremqecmx M3MEHeHHH npu eé oﬁpaaoaamm U PaspymIcHUH, 3. TaK}Ke <
TOUKA 3PECHUS - MEXAHH3MOB €f  OOpa3OBaHMUS. Hsyqeﬁue TULOB peakituii’ nonom{sre'rca
rbopmnposannem npencraBﬂeHuﬁ o6 AEKTPOXAMUYECKUX npoueccax H JIEKTPOIH3C PACTUIGBOB
W ,pacTBOPOB. BEWIECTB. B Kypce OpranMvYecKOH XMMHH TIPA Dac¢MOTDEHHH PEaKIHOHHOHU

gnocoﬁﬂocm COENMHCHUH YICIACTCA 0C000e BHUMAHUC BONPOCAM o6 3nemponﬂhrx 3(1}cbexTax,

0 B3ANMHOM BJIHSHHE 2TOMOB B MOJICKYJIAX M MEXAHI3MAX PCAKIHH. B
~Ocqboe 3HaueHHe MMEET TO, 9TO Ha COACPKAHHE KypPCOB XHAMHU yrnyﬁneHﬁoro y]IiOBHSI
HB}"‘ICHHJI 115 KNACCOB ONpENEeNEHBOTO Mpodms (TIaBHBIM. oBpasoM - Ha' MX CTPYKTYpy H

xapaKTep ‘HOHOJIHCHHPI K o0meil cucTeMe npemueTthx 3HaHHH) OK&SLIBaiOT BJ'I_HSIHHC CMC;KHBIC

Tipenmethl. . Tak, - HanpuMep, B COACPIKAHHM NpeaMeTa i 'KTacCOB  XUMHKO- dbusHUecKOTO

npodus 6onbwoe 3HA9EHHE OyAYT HMETH BNEMEHTH y2eOHOTO MaTepHaJI‘d no obuiel XvMHUM.
ITpu M3YYEHHH NpeMeTa B J@HHOM cnyqae axment Gyner cjaenad Ha oﬁnmocm MeT 010B
HO3HAHHS, OOIHOCTE 3AKOHOB H Teopnu B XMMHM ¥ B (pu3KKE:. ATOMHO- MOJIeKyJIﬂpHaH _TeopHst
(MOneKyApHas - TeOpus. B M3HKE), 3aKOHBL COXPAHEHHAS Maccm H 'OHEpI¥H, 3aKOHEI
TepmonHHa?MHKH 3J16KTponu3a, npe;mraBneHHsi 0 CTpoeHHH BCHICCTB a npynoe ' :

w a . . . . . (. . LR
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B 10 xe BpeMSI B co,uepxcaﬂnﬂ npenmeTa JUTSE KJIACCOB XH.MHKO-GHOJIOI‘H‘IGCKOFO npo&bmm
Gonbuiuil ynenbHbIE Bec GyleT HMETh OpraHudeckas XUMus. B stom ciygae TPEOCTABIACTCA
BO3MOXHOCTb AT 60n1ee OGCTOSTENBHOTO PACCMOTPEHHS XHMHEYECKOH OpraHH3aiY KIeTKa, Kak
OHONOTHYECKOH CHCTEMBI, B COCTAaB KOTOPOH BXOIAT, K MPHMEDY, - TAKAE CprlCTypHHe
KOMIOHEHTBI, KaK JIUITHIEL, OelKu, YEICBOJBI, HYKIECUHOBBIC KHCJIOTHI " ApYyTHE. Hpn ITOM
3HaHML O COCTABE M CBOMCTBAX TpeAcTaBUTENed OCHOBHEIX KIACCOB OPraHWIECKUX BEMIECTR
CITYJKaT. ocnosou IUIA M3yYEeHHS CYLIHOCTH [IPOLIECCOR (pomcnmesa ,D.'BIX&HHH IHIIEBAPEHES.

B ‘mrane GOpMEpPOBAHHS OCHOB HAYYHOTO MHPOBO33PEHHH, OCBOCHPISI OOLIeHAY 4HBIX
‘METO/IOB IO3HAHKS M OHBITA NPaXTHYECKOTO NPHMEHEHNS HAYUHRIX 3HAHHN U3YUCHHE NperMeTa
«XuMust». Ha YINyONEHHOM YDOBHE 'OCHOBAHO HA MEXIPEAMETHBIX CBS34X C y4eOHbIMH

. l'lpe,EEMGTaMH BXOI[SILLI,HMH B COCTaB IIPEIMETHRIX OﬁﬂaCTCH ((ECTCCTBCHHO-H&Y‘]HBIE HPCHMLTI)I))

«MaremaTuka ¥ HHGOPMATHKAY H «PYCCKHUI SI3BIK | IATepaTypar. . , :
[Ipu usyueHuu yueOHOTO IpeaMera «XUMHS» Ha yrnyﬁﬂéHHOM ypOBHe Tamxe KaK Ha

YPOBHE OCHOBHOTO H cpefsero ofmero oOpasosanms (Ha GazoBoM. YPOBHE), 3azauci

NMEPBOCTENCHHOR 3HAYMMOCTH ABIACTCS opMHEpOBaHHE OCHOB HAYKH  XUMHH. KaK - oﬁnac*rn

: CDBpGMCHHOFO eCTeCTBOSHaHHﬂ ]TpaKTPI‘IeCKOH ,H,CHTGJTBHOCTH 1-ie.l'l()li’vel{a H O)IHOI"() ‘H3

KOMIIOHEHTOB MUPOBO# KYIbTYPHL Pemenne stoii-3amaun Ha yrnyGHeHHOM ypOBHe W3yHeRIA
npe,ume'ra NPEATIONAraeT PealTH3AMMES TAKUX ereH, KaK: ' :

. - popMupoBanue MpeACTABICHAN: 0 MaTCPUAIbHOM eIlPIHCTBe ana, BaKOHOMepHOCTHX
N M TI03HABAEMOCTH ABNCHHI NPHPOJIEL, O MECTE XUMIU B CHCTEME ECTCCTBEHHBIX HAYK H
&€ BEAYLIEH PO B 00ECIEUEHHH YCTONUMBOTO- PasBUTHA qenoneqecma B PeleHny
L npoﬁﬂeM mconomqecxon 3HEPTeTHUCCKON W, mm{eaoﬁ 6630HaCHOCTH B Pa3BUTHHU
_Mem{unﬂm CO3J4HMHM HOBBIX MATEPHANOB, HOBBIX MCTOUHHKOB OJHEPIHM;. B
ofecmedetiin . PalMOHANIEHOTO - leHpOI[Ol'IOJIbBOBaHHﬂ' o :B_  QbpMmEpOBaHuH
MHPOBO3IIPEHHS M 06kt KyJBTYPHl 9€JI0BEKa, a raJc}Ke 3K0nomqecm OGOCHOBa}{Hom
OTHOIMEHHUH K CBOEMY 3/I0POBBIO H npnpozzﬂou cpe,ue, ' o
. ® ' OCBOBHHE CHCTEMBbl 3HAHHH, J€XKallAX B OCHOBE XHMquCI{OH COCTaBMn)IueH
- ECTECTBEHHO-HAYYHOH KApTMHEI MHpa: q)ymameHTaﬂLHbrx TOHATHH, 3aKOHOB H
TEOPHH XHMHH COBPEMEHHBIX . IPEACTABIEHUHH O CTpoeHmH. Bemecnaa Ha. pa3Hbe
' YPOBH#X - —  aTOMHOM, . WOHHO: MONCKYJPHOM, Hanmonelcympﬂom o
.- -TEPMOAMHAMHICCKUX H - KHHCTH"ICCKPIX 3aKOHOMEPHOCTAX IPOTEKAHNS XMMHYCCKHAX
%o -7 peaklui; 0 XHMHYECKOM paBHOBeCHH _PacTBOpax m{cnepcmﬂx CHCTcMax 06 ofrumx
: " HAyYHBIX OPHHIMTAX XAMAYECKOTO nponsnoncma' LT - -
.. tbopMHpOBaHHe y oﬁyqarol.unxca OCO3HAHHOTO HOHHMaHPIH Bocmeﬁoaamrocm
" CHCTeMHBIX XHMHYECKHX = 3HAHHH I OOBACHCHHS WIOYEBBIX HIeH H npoﬁneM
_ cospemenﬂon XHMHH, U1 QOBACHEHHS K MPOrHO3HPOBAHAS aBneHHﬁ HMeB)lllPD{
- ecTeCTBEHHO- HAYYHYIO HPUpPOAY; IrpaMOTHOTO pemeHHa npobieM, | cnsxsaHme c
X[AMHCH, MPOTHOZMPOBAHWS; ~ aHAIM3a ‘M OUSHKH. ‘C  TO3WHAH- BKOJ'IOFH‘IE{CKOH
6e30nacnocm TOCTEACTBHH OBITOBOH H leOHBBOI[CTBeHHOH ACSTEbHOCTH 4e/loBeKa,
CBSI3AHHOH - 6 X XHMAIECKHM. npousBo,uc:TBOM, dncnonbaonaﬂnem RN nepepaﬁomon
BEIIECTE; _ : :
Y yrnyﬁneﬂne Hpe,[[CTaBHeHHH 0 HaquHx MeToJaX MO3HAHM, Heoﬁxo,uHMLIX s
- IpHOpeTeHHsS yMEHHUH OPUEHTUPOBATHCH B MHPE BEINECTB ¥ oﬁmcaennﬂ XHMHIECKAX
ABNCHHM, . UMEIOIPX _MeCT0 B NIPHPOZE, B npax’mquKOH ,uesrrenbﬁocm 7
NOBCCAHEBHON KH3HI. N R - .
B rmaHe peanu3anmy - Ilf:pBOO'-Iepe,I{HBIX BOCIIHT&TCIIBHbIX " pEBBPlBaIO]]IHX tbym(uml
., UEOCTHOM cucTeMsl cpexuero ofmero o0pa3oBaHHs IpH H3Y‘I€HHH npeivMera «XHMus{» Ha
yrﬂyﬁneHHDM YPOBHE 0c06YIO a](TyaJII:HOCTI: npnoﬁpe’raior TaKue uem{ W 3a0auM, KaK: |
e Bocnma.lme YOWISHHOCTH B IO3HABAEMOCTH SBICHHH . npnpo,um yna}KeHns K
' npoueccy TBOpUecTRA B 0o0macTa’ Teopemqecmx 7} HpHKJIaJIHHX Hccnexosaﬂnu B

e
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XHMHH, (popmuponaﬂne MHp0B033peHHﬂ COOTBETCTBYIOIIETO conpemeﬂﬂomy ypl)BHI{)
PasBUTHS HAYKH; . , e .
& pa3BUTHE MOTHBALMA K oﬁyqenmo ¥ - TO3HAHHIO, CHOCOGHOCT&H K CaMOKOHTpOJIIO H
CZMOBOCITHTAHHIO Ha OCHOBE YCBOCHHS 00IMeYeIoBEYeCKIX IEHHOCTEH; _
e, . DasBHTHE TO3HABATEIBHBIX  HHTEPECOR, HHTCJ'[J‘Iel(TyaJ]BHLD( M THOpYECKHX
 cnocoBHocTeit oGyHaomuXCy, cbopMHponaHue Y HHX -CO3HATENbHOrO OTHOLIEHUS K
' LElMOOGpaBOBaHH}O M HEMPEpHIBHOMY O0pa3oBAHWIO ~Kak ycnonmo yeTeiHOH
. IpodECCHONANBHOMR U OBINECTROHHON JEATENbHOCTH, OTBETCTBEHHOTO - ormomeﬂm K
CBOEMY 3[OPOBBIO M IOTPEOHOCTH B 3/0POBOM 00pase Mu3HE; . . -
. .q;opMHpOBaHHe yMeHMH ¥ . HaBBIKOB PasyMHOIO IlpHpOI[OIIOJIIﬁOBaHHﬂ ‘paseuTHE
SKOJIOTHYECKOH  KyABTYPBL, ~ MPHOOpeTeHHe | oftbita oﬁmecTBeHHq _110J163HOH
_ SKONOTUYECKOH ACATENEHOCTH. ' ' ‘
Oﬁmee YACTO YacOB, MPEAYCMOTPEHHBIX NS Hsyqenm XUMHH Ha yrnyﬁneHHOM YpOBHE
cpeasero obmiero obpasosanus, cocTasinsgeT 204 4yacos: B 10 Kknacee —-102 qaca (3 uaca B

Heziemo), B 11 xnacce — 102 uaca (3 4aca B Henemo) e
G
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COJEPKAHHE OBYYEHUS
10 KJIACC -~ - E e

OPI'AHHYECKAS XUMHA
5 Teopeanecmle OCHOBBI OPraHHYECKOH XHMHH. _ - _ .
Hpe,umeT ‘M 3H@YCHWE OPraHHY4eCKOH XUMHH, npencmimeﬂne o Mngooﬁpa:'mH
OpPTaHHYECKHX COCTTUHCHHUI. : ' S o
DNEKTPOHHOE CTPOSHHE AaToMa -Yrieposia: OCHOBHOE H Bo36y)w1éHH0e - COCTOARHA.
BaneHTHEIE BOSMOXKHOCTH aTOMa YTIepoaa. XUMHUSCKAs CBA3b B OPTaHMYeCKHX COSIMHEHHSX.
Tunsi ruGpunusanuu aToMHBIX opGuTanedt yriaepona. Mexanusmer 06pa301aa.HH51 KOBaJIeH THOH
CBA3H (OOMEHHBI ¥ AOHOPHO-AKUENTOPHEIR). THIE NepeKpPHIBARUA ATOMHBIX opﬁmaﬂen o H
m-cesi3u. OmuHapHas, OBOHHAS M TpolHas ceBsb. CHocoGHl paspeiBa CBsizelf B MOAEKyIax
OPTaHMYCCKHX BEHICCTR. [lonATHe 0 cB0OOIHOM panHKale, Hymeocbnne " 3ncxrpo¢anne
- Teopusa ~CTpOEHHS . OPTaHM4ecKHX coefuHeHuin AM. Bytneposa u compeMeHHEIE
HpeIICTaBHeHHSI 0 crpyKType MOJIEKy/1. 3HaUCHKE TCOPHHA CTPOSHHUS OPraHWYCCKUX COCXMHEHHM.
MOJICI(YHHPHI)IE A CTPYKTYpHble  Gopmyisl. CTpyKTYpHBIE | (popmym,l pa3J'I.PI‘1HLD( BMHOB!
pasBEpHyTad, COKpalIEHHAd, CKeneTHas. M3somepus. Buasl  m3omepun: Cpr]{TypHaﬂ
NPOCTPAHCTBEHHAd. JNEKTPOHHEIE 3h{exTsi B Monel(yna.x opraHquCKﬂx COeAnHCHHH
" (MHIyKTHBHBIH M Me3OMEpHEIH dddeKTr). ' T
INpeacrapnenne 0 KITaCCHGHKALNA OPraHUYeCKUX Bemecma l'IOHsm{e 0 (IJYHKIIHOHEIJ]I:HOH
rpymie. F'omonorus. Fomonormueckue psakl. CHCTeMATHHeCKasd HOMEHKIATypa opraﬂuqe CKHX
coeI.[HHeHHH (IUPAC) u TPUBHATHLHBIC HA3BAHAS OTAENBHBIX IPEACTABHTENH, - S,
) Ocoﬁeﬂﬂocm H maccndnmcauna opraHqucxﬂx _peaxuun. _'OKﬁanTeJlblio-
BOCCTAHOBHTEIbHBIC PEAKIIMH B OPTAHHIECKOH XUMHH. . L e :
‘OKCHEpUMEHTAIbHBIE METONBl H3YYCHHAS BEILECTB M HX npeBpaJ.u;eHHH 03HaKOMﬂeHHe c
0OpasliaMu OPraHUECKHX BEIIECTB M MATEPHAIAMH HA HMX OCHOBE, OIBITHI o npenpamuﬂmo
‘OpraHWdecKUX BEMECTB IIPpH  HATPEBAHHMH (unasnenye, 06yrnHBaHue M TOpeHHE),
KOHCTpYHpOBAHHE MoJIeNeH MONIEKY Oprasurieckix BETIIECTH.. : . S
" YEIeRoa0poakL . S S .
+ . " AlKaHBL. FOMonornqecxun pAa AIKAHOB, 06IMAS tl)opmyﬂa, HOMeHKnaTypa u. u3omep1»m
SexTpoioe 1 TPOCTPAHCTBEHHOE CTPOEHHE MOINEKY] AITKAHOB, SP -mﬁpnmlsanm ATOMHBIX
opbutaneii yriepoja, 6-Ca3b. DUIMICCKHE CBOUCTBA ANKAHOB. S -
. XUMHYECKHE CBOWCTBA aJIKaHOB: PeaKIyi 3aMeImenHs, H30M€pH3&IIHH nem,upnpoaaﬂnﬂ
uﬂmmauuﬂ MHPOJA3a, KPEKHHIA, - TOPEHHS. HpeI[CTaBJICHHe .0 MeXaHH3Me peakunu
paﬂHKaﬂbHoro 3aMelleHHs. . . . : L.
. Haxoxaenue B ipupoe. Crrocoﬁm TIOTY4CHHS H npmaeHeHHe alIKaHOB:
Huknoankarsr, O6was dopMyna, HOMEHKTATYPA W H3OMEpPHA. Ocoﬁeﬂﬂocm crpoeHHsI H
XHMAICCKAX - CBOHCTB MAIBIX (waksionponad, UMKIOOYTaH) W OGBHHHX (uHKnoneHTaH
HIKJIOTEKCaH) MMITOAIKAHOB. Cnocoﬁm IQIYIeHUS ¥ IPAMEHEHUE MKTIQATKAHOB.
. Anxerpl. ['omosormyeckuii PO aNKeHOB, obmas (bopmyna HOMEHKJIATYDA. 3JIeKI'pOHHOC
% HpOCTpaHCTBCHHDC CTPOCHHE MOJICKY/] ANKCHOB, SP 2-rubpunmzaums aTOMHBIX opOuTanei
yITEpOna, o- ¥ T-CBA3H. CprKTypHaa " reomeTquecxas (uuc-Tpauc-) H30M€pﬂﬂ Puzpnyeckne
CBOWMCTRA ~ AMTKEHOB. XuMmuueckue CBOKCTBA: peaxnuy IIPHCOCTHHCHHS, - 3aMEMIeHHS B 0
HONOKEHHE - TIPH JIBOHHOH CBSA3H, HOJIHMf:pHBaHHH U OKHCJICHHS, HpaBHJIO MapKOBHHKOBa
KaquTBeHHme PeakiyH Ha ABOHHYIO CBA36. CIIOCOORI IONYYESHHS H IPHMECHEHHE ATKEHOB.
- Anxagmensl.  Kiaccmpukaums - aikaJMeHOB (COIIpﬂ}KeH"HBIe,_ HBOJIHpOBaHHBIe
- kymynupoeannvie). . OcobeHHOCTH 3JIEKTPOHHOTO CTPOEHMS W XHMHYECKHX CBONCTB
COTPKERHEIX JHUCHOB, 1,2- u 1,4- -TIpHEOSIUHEHHE! Honﬂmepmauna conpa;xénﬂm AHSHOB.
. Cnucoﬁbl nonyqeﬂm H HpHMeHGHHe aHKaI[HCHOB '

o
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AJ'IKHH]’:.I T OMOIOTHHECKHIE PAT AlKHHOB, oﬁmas c]::opmyna, HomemcnaTypa H Hsomepml

BJICKTpOHHOC H IIpOCTPaHCTBCHHOE CTpOCHHC MOJIEKYI dlTKHHOB; sp- I]IGPH,E[HB&HHH aTOMHBIX

opbuTaneii yrnepona. Ou3HYECKHe CBOMCTBA ANKHHOB, XnMuueckne ‘¢BOHCTBA: peaKIuu
TIPUCOCAMHEHUS, UMEPH3ALUH H TPHMEPH3ALHH, OKUCTICHHS. Kucnomme CBOMCTBA aNKMHOB,
HMEIIINX KOHUEBYIQ TPOHHYIO cBs3b. KadeCTREHHBIE peakuyy Ha Tpoifu{ym CBHS]: Cuocoﬁm
UO.TIY‘ICH.HSI " NPpHMCHCHHE AJIKHHOB. ) Ca .
Apoma"mqecrme YIICBOAOPO/BL (2peHBI). [ OMOTOTHISCKUH Psin apeHOB 06111&51 q)opmyna

_ HOMEHKITATYPa M W30MEpPHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MONEKyJibi Gensona.

du3nuecKie CBOUCTBA APEHOB. XUMHAYECKHE CBOWCTBA GEH30NA U €TO FOMOJIOTOB: PEaKIHH
3aMeNEeHHst B OEH30IBHOM KOJIbIIE H YIIEBOJOPOIHOM pajukaie, peaKiuu HpHCOCI[m{t.HHH
OKHCIeHHe roMonoros Gensona. IpesacTabnenue 06 OPHCHTUDYIOIEM JCHCTREY 3aMeCTUTeNel
B GEH30JIBHOM KONbLE Ha TIpAMepe ANKUIbHBIX PajJUKalIoB, K&pﬁOKCHJIBHOPI T'HAPOKCHIILHON,
aMHHO- M HHTPOTPYIIIEL, ATOMOB TAIIOTEHOB. OcoGeHHOCTH XHMHYECKHX CBOHCTB CTHPOIA.
TomMepusanma  crapona. Cnocoﬁm TOy4YeHU A - HpHMeHE:HHe ap0MaTl{‘-I€CKHX
YIIIEBOJOPONOB. ' - v :
Ipupoanbiii ras. HonyTHme HedTsHBIe Ta3el. Hed1h 1 eé nponcxoxmeﬂne. Kamensisiit
YTOIb M . IpOAYKTEI ero mepepabotin. CrocoOs mepepaGoTKu Hed)TH: IIeperoHKa, -KPCKHMHT

(TepMquCIcHH KaTanHTquCKHH) pudopmunr, IHPOJIA3. I'IponyIcTH HepepaGOTKH Heq)m HX

TpEMEHEHHe-B NPOMBIIICHHOCTH ¥ B OBITY. ,

' T'eneTHYecKas CBSI3b MEXKIY PasTHYHBEIMH KJTaccaMH yrneBonopon()B

SJIeKTpOHHoe CTPOCHHE TrANOrEHIPOM3BOIHEIX YIIICBOJOPOJOB. - Peam;pm 3aﬁemeHH£
TanorcHa “Ha THAPOKCOIPYIIY, HMTDOIPYNI, LHMAHOIDYIHLY, aMHHorpynny HeiicTeue . Ha
TalOTeHNPOM3BOAHBIE  BOIOHOIQ. M CIHPTOBOFO  PAcTBOpAa  IUENOYH. . B3aHM0,ueHLTBne
IMTQIOTEHAJKAHOB C MArHueM M nuHKoM. [[oHsTme o MeTa.mloopraHqucxnx "COeAYHEHHASX.
HCHOJII:SOB&HHE: F&HOFGHTIPOHSBOI[HBD{ yrnemnoponon B 6brry, 'rexmﬂce " an CHHTE3E
opraﬂqqecmx BELICCTR. : - : :

. DKCnepHMeHTANBHBIE  METOMBI H3ytleHHﬂ BEMIECTE H HX HpCBpaIIIeHHH Hayt{eHHe

- QU3MYECKHX  CBOHCTB  YIEBOLOPOJOB  (pacTBOPHMOCTE), Ka‘ieCTBeHHHX_ _peakriui

YTIEBOZOPOIOB PasMuHEIX Kiacco (obeclBeunBanue GpOMHON MM HOAHON BOIM, pam BOpa
[epMAHTaHaTa KaMs, B3aHMOJACHCTBHE alETHICHA < C AMMHAYHELIM PACTBOPOM OKCHIA
cepeﬁpa(I)), KadeCTBEHHOE oOHapy)XeHHe yIiepoja U Bo;[opo,ua B OPraHA4ECKAX BEILCCTBAX,
MONyYeHHe DTHIEHA H W3Y4eHHE €ro CBOHCTB, O3HAKOMICHHE ¢ KOJUIEKIHAMY «[—Ie;lnb» 17§
«Yrombn, ©. obpasuaMu  IIACTMace, KaydykoB H pesuHbl, MO,I[CJIHPO‘BaHHG MOJ[eKyJI
yrneaonoponOB 7 raﬂoreanomBongrx YTICBOZOPOAOB.

Knc.lmponconepmamne oprafuvueckne coennﬂemm. AR

IMpesenbubie oxmoartoMutie crmupThl. CTPOSHHE MONEKYI (Ha nplmepe METAHONA W
stanona). lomonoruyeckuii pan, obmas dpopMyna, usoMepHs, HOMEHKIATYpa Knaccmbnmunﬁ
duspaeckne - CBOHCTBA  IPeaeABHBIX | OIHOATOMHEBIX CITHPTOB. Bo.uopo;mme CBA3H MEXAy
MOJleKyJIaMH CIIHPTOB, XHMH‘IeCKHe CBOMCTBA: PEaKIMH. 3&MCII[CHPISI, z(emz{pa'm[mn
OKHCICHHUS, B3AHMOICHCTRHE ¢ OpFaHH‘IeCKHMH 7} Heopraﬂuqecmun KUCJIOTAMH. KaqecTBeHHaﬂ
peaknus’ Ha OZIHOATOMHBIE CILMPTEL HelicTeue 3TaBona u ‘MeTaHoNa Ha OpI'aHH3M YeTOBEKA.
Criocobbl nomy4deH s ¥ IPUMEHESHHE OQHOATOMHBIX CIIUPTOB, S

Hpocrue 3¢Hpm HomeﬂmaTypa U U30MEPUA. OCOGeHHocm tbmuqecmx 74 xumnt{ecmx
CBOHCTB . : - S
MHOroaTOMAEIE CITHPTHE — BTHHeHT‘JIHKOJIB H muuepnn CDH3nqecme H xumnqccme
CBOMETBA:, PEaKIlMK. 3aMEINEHMs, B3aUMONEHCTRHE ¢ OPTaHWIECKHMH . ¥ Heopramrqecrcm

| KHG/TOTAMH, KAYECTBEHHAS PEAaKUHS HA MHOTOATOMHEIE CIAPTEHL HpeI[CTaBJ'leHHB 0 ‘MexaBu3Me
‘peaxuit HyKHC’O(l)HJIBHom 3aMELICHHS. HelcTene Ha opraHH3M HEJIOBEKA. Cnocoﬁbl nonyUeHHa

H HpHMeHeHHe MHOFOaTOMHBIX CHHp’I'OB . . . . 4 . .
- @enon. CTPOSHHE MOJNEKYIIBI, B3AUMHOE BIMSAHME mnpomorpynnm 7} 6CH30JIBHOT0 smpa
(Dnanqecme CBO¥CTRA qoeHona OcoﬁeHHocm XMMUYECKHX CBOHCTE, qJeHona. Kaqecraenm,le

e



i no.nyqemm U IPUMCHEHHE Kap60HOBhIX KHCJIIOT,

peaxunﬂ Ha ¢enon. TOKCHYHOCTH d)eﬂona Criocobbt no.nyquHs U anMGHe}fHe (beqo.rla.
DenonhopMaTbIETHIHAS CMOIIA. _ o :
.KapbonunpHbple coefMHEnMs — anbAeTUJIBl M  KCTOHEL BHeKT]JOHHOC CTpoeHHE
KapGOHHanOH IpyNnbl. ['OMONOruYeckne psibl ANbICTHIOB. U KETOHOR,. 06]]13.51 dopmyna,
H30Mepl{ﬂ U HOMEHKIarypa. (Pusndyeckue CBOHCTBA ATBACTHAOB M KETOHOB. - XHMH‘ILCKHG
CBOJCTBA ~AIBACTHAOE M KETOHOB: pEAKUMH T[IPHCOCIMHEHMS. OKHCHCHHC aIbAETUJIOR,
* KAYECTBCHHBIC PEAKIMH Ha anbaeruanl. CrocoOsl nonyqelma U npnmeHeHHe anbnemnon H
KETOHORB.
'OAHOOCHOBHbBIE [PE/AENBHBIE KapOOHOBHIE KHCIOTHI. Ocoﬁeﬂnc')cm ,crpoemfa MOI[CI(YJI
KapOoHOBBIX kucnoT. M3omepus ¥ Homenxnarypa. DusHyecKkue CBOHCTBa OJIHOOCHOBth(

npeﬂeanHx Kap60HOBbl'X KHCIIOT. BO,E[OPOI[HHC CBA3H MCXTY MOHCKYJI&MH Ka.pﬁ()HOBbIX

KHETHOF. XUMMYSCKHE CBOHCTBA: KUCTOTHBIC CBOWCTRA, peakmus 3TepﬂchKamm PCakLuE ¢
yqacmeM yrnenonoponﬂoro pamakana. OCOOEHHOCTH CBOMCTB MypaBbUHOH KACTOTH. ITonsaTHe
O TIFOH3BOAHABIX KapGOAOBBIX KACIOT — CIOXKHEIX d(hHpax. MuorooGpa3zne xapboHOBBIX KHCJIOT.
“(co0EHHOCTH CBOUCTB HENpeeNIbHEIX H apOMaTHYECKUX K&pﬁOHOBBIX KHCIIOT,: ILHKapﬁOHOBle
KHCIIOT, rﬂnpOKCHKapGOHOBHx KHENOT.  [IpeAcTapuTeNd - BHICIIHX KapGOHOBblx KHCJIOT:
CTeapHHOBAd, NANbMUTHHOBAS, ONCHHOBAS, IUHOTEGWA, NUHOAEHO6AA KHCTOTBL. Cnocoﬁm

e

Crosxuste 2¢upel. ToMoNOrHuecKnii psin, o6mas (popmyﬂa, HBOMepHﬁ " Homeﬂmarypa
CDH3qucme ¥ XHMHYECKHIE CBOHCTBA: rHAPOIIM3 B KHCJIOH M IEIOUHOM cpese. ’

}KHpLL Crpoenne, pusndeckre u XHMHYECKHE CBOKCTBA JKMpPOB: m,upomra B KPICIIOH 1%}
1itenounHol cpene. OcobeHHOCTH CBONCTR )KHpOB conepmamnx OCTaTKH HerCJICJTbeD( xmpﬁmx
KUCITOT. JXUPHI B IpUpoe. o R

. MBINA KaK CONH BBICHTHX K&pGOHOBBIX KPICJIOT HX Mmomee nencmne. L

OCmas XapaxTEPUCTHKA  YIJIEBOJOB. Krnaccuduxamua YITICBOJIOB (MOHO- i
monucaxapuibl). MoHocaxapuisr: LIOK033, (pykrosa, ramakrosa, pudosa, ,uesoxcupuﬁoaa
Dmmueckue . CBOMCTBA M "HaxokpeHue B npuposge. Porocunres. Xumuueckme cBoifcTBa
[IOKO3BI, PEaKiHyd ¢ y4acTHeM CIHPTOBBIX M BIETHIHON IPYIN, CIHPTOBOE, H
MOJ‘.[OHHOKHCJIO& OpoxKeHHE. IIpﬂMeHeHHe TIIOKO3I, €€ 3HAYCHHE B }Knaﬁenefrrenbﬂocq'n
opramusma. - JucaxapuZel: caxaposa, . MagbTo3a U JIaKTO3a. Boccmﬂannnnaromne i1
HEBOCCTAHABNMBAIOUME IHCaxapu/l. ['waponus micaxapunos. Haxoxnenwe B NpHpoIe M
npumerenne. Tlomicaxapuiasl: Kpaxmal, ITHKOTCH H UENUTHONIO3a. Crpoenne MAKPOMOJIEKY.T
KpaxMaia. [JIMKOr€Ha M Uewmono3sl. (Om3Mueckue CBOMCTRA KpaxMana H . UEI/UTONO3EL
Xumuyetkue CROMCTBA KpaxMmana: THpOIH3, KadeCTBEHHAA PEAKLHS C. _HOJIOM. XHMHT{E‘CKHG
CBOJHCTBA HCHJIIO.HOSBI [UIPONIU3, MOTYYeHue 3cp}1p03 uenmonmm. HOH}ITHC 06 HCKyCCTBe HHBIX
BOJIOKHAX (BHCKO3a, ALETATHBIA MEIK). .

IKCIEPAMEHTAILHBIE METOAB! M3YYECHHS BEINECTB H HX npeBpameHHH paCTBOIJHMOCTL
pastqux CUHMPTOB B BOJE, B3aUMQACHCTBHE 3TaHONA - c HanHeM OKHCIICHHE 3THAOBOTO
CIMpPTAa B aNBJCTU/ HAa PacKanéHHOH MEHOH. TIPOBOJIOKE,- OKHCIIEHHE OTHIIOBOTO CIpPTA
JUXPOMATOM Kanka (BO3MOXKHO KCIIOJIB30BAHKE BHICOMATEPHAIIOB), KaqecmeHHBIe pea.xmm Ha
AMbACTHJIBL (c THL[pOKCHIIOM mammuncepedbpa(l) n THIPOKCHIIOM mema(11)), peaKIlHﬂ rﬂHuepm{a
¢ mnpoxcmgom Meau(ll), xumrdecKre CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTHL, B3&HMOJIGHLTBHB
pacTBOpa INIOKO3BI.C THApoKkeuaoM meau(ll), BzammopeHcTBAE KpaxMana C HONOM,: PEILCHHUE
SKCHCPUMEHTANBHBIX 337124 TIO TeMaM ((CHPI]JTBI H tbenonm» «KapGOHOBHe KHCIIOTHL. -ChioKHBIe
3(1)Hpbl)).‘ . S -

A30Tconepmamne oprannqecxne coeNHHEeHHA. - T

"AMMHBL, ~ - OpraHUYECKHE . npousBonm,le ammiaka.  KnaccHoukallus  aMHHOB:
anmi)amqecxue U APOMATHYECKHE] IEPBUYUHDIE, BTOPUYHbIE H TpCTH'-IHBIe. Crpoenue MOJIEKYL,
obmas ¢opmyna, U3OMepusa, HOMEHKIATYpA M qmanecrme cBOMcTBa. Xiimuuetkoe cBoit¢TRa
anuaTHIeCKHX aMHHOB: OCHOBHBIC - CBOHCTBA, aﬂxnnﬁpoaa}me manmonencrnne HepBHqux
anHHOB C A30THCTOM KUCIOTOR. Corm aITKH/TAMMOHHL. :

“ - Ta . : - . R b - ar
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AHHIHH — TIPeJICTABATENh AMHHOB ApOMATHHECKOTO psfa. CTpoeHHe aHWIAHA, B3auMuoe

" BIHSHHE [PYNI aTOMOB B MOJCKyNe aHWIHHA. OCOGCHHOCTH XHMUYMECKHX CBOMCTB aHK.IMHA.

KauecTsennsie peaxi(id Ha aHWIAH. Crioco0bl IOAYYeHHS H anMeHeHHe ajmtpa'mqe CKHX
ampHOB. JloyueHHe aHUIIMHA H3 Hm'p06eH30J1a - . .

- AmuHoxucnorel.  HoMeHKIaTypa H - H3OMEpHA. OT,I[CIIBHI:.IE 'npe,rlcmnu'refm . a-
AMHHOKHCJIOT, TJIHIMH, afanny, (Ouindeckde CBONCTBA aMHHOKHCIIOT, XHMqucme CBOJicTRA
aMHMHOKHCIIOT Kak aM(OTEpPHEIX ODPraHW9eCKHX COEAMHEHHH, peaKuus HOJIHKOH}IEHC.H[HH

-Oﬁp&?OB&HHC OCOTHAHOH CBS3M. BHOJ'IOI'H'—IGCKOC 3HAYCHHE AMIHOKHCIOT. CHHTCB H raapoims

TENTHIOB.

" Bemku Kak IIPUPOTHEIE TIOTUMEPHI. INepauunas, BToquHaz H Tpe'mqﬂaﬂ Cpr}.rypa
HenkoB. XUMHUECKHE CBOMCTBA OEIIKOB: FH,I[pOHHB neHaTypauHx KaqecmeHHHe peammn Ha
Oenku, - : .- .

3KCHepHM€HTaJ‘lehIe METO/bI M3YYEHHS! BEIIECTB H HX npenpamemm pacmopenue
6emc03 B BOJE, JieHaTypallus OefKOB IIpH HArpeBaHMH, UBEeTHBIC PeakUMd Ha Oefxu, pelienue
SKClIepHMEHTaJTBHBIX 387189 TI0 TeMaM «A30TCOAEpXaIIue opra}mqecrme COC,I[HHCHHH» "
«PacrnosHaBaHHE OPTAHMYECKAX COSTHHEHHAM. '

- BhICOKOMG1eKyISpHEIE COeAWHERNA. : S

OCHOBHEIE TIOHSTHS XHMHH Bmcoxomonexympﬂmx COCI[HH&HHH MOHOMEP, nomimep,

E‘CTpYKTypHOC 3BCHO, CTCI’ISHB HOHHMCpPJBaIIHH cpemw{ MOHGKYHHPH&X Macced. OCHOBHBIC

METO Bl CHHTE32 BHCOKOMoneKyHﬂpHHx COEAMHEHUI — IOJIMMEPH3alMs K HOHHKOHneHcamm
Tlonmumeprste MaTepHabl. JInactmaccsl (HOJ]HBTHJTGH " IOJMOPONKJIEH,
mnHBHHannopHn, HOJIUCTHPON, nonume’mme’raxcpuna’r 'nonuxapﬁona'rm,
nonﬁamneHTepechanaT) YTHJIH3auHs H-TiepepadoTKa IIACTHKA. :
~ OnacTOMEpPBI:  HATYPAIBHBIH  Kay4yk, CHHTCTH'-ICCK_PIB E Kayqym (6YTMHCH(1BBE1
xnoponpeﬁosmn H30IPEHOBBIN ) H CIVIHKOHEL Pe3uba. :
" Bonokna: HaTypaibHBIC (XIOHOK, IHEPCTD, memc), HCKyCCTBeHHLIe (BHCI{OSa, auemmoe

BOJIOKHO), CHHTeTHYeCKHE (KalIpOH H JaBCaH).

[lonuMepsl  CHELUANBHOrO HaBHaquHsI (tepon, __KeBﬂap, '3ﬁexrpq_hp030m1r__;ne
OMMMEpEL, GHOpasiaraeMele TIOAMEPEL). ) .

DKCIIepAMEHTANBHbIE METOIBl M3YUeHHA BEINECTB U X IIpeBpaI]_leHHH 03HaKOMJIeHHe c
oGpazuaMH NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ITACTMace, KaydyKoB, pemeHHe

3KCHCpHMCHTEU’[BHbD( 340449 110 TEME ((PaCHOSHaBaHHe nacTMace H BOJIOKOH?,

. Pacuérnbre 3amavu. : )

Haxoxcz[eHHe MOJTeKYISpHOH cbopmynm OPraHHYEeCKOr o coemmeHHﬂ IO MaCCOBBIM JOIAM
3JIEMEHTOB, BXOIANINX B €r0 COCTaB, HAXOXIEHHC MOJICKYILIPHOM Q)opmynm opraHquc,Koro
coeyHeHus 10 Macce (oOBEMY) NPOAYKTOB CTOPAHHMS, [0 Komqecmy BEI[ECTBA (Macce,
061:6\1}’) npo,uyKTOB PEaKIUK W/HIIK ACXOMHBIX BEUIECTR, )’CTaHOBJIeHHe C'rpylc'rypﬂon (l)opmynm
OpraHHYecKOrO BEINECTBA HA OCHOBE €0 XMMHMYECKHMX CBOHCTB MM CIIOCO6OB nonyql.,HHH
OTIpEACIICHHE JIOJH BRIXOJA TIPOAYKTA peaklfK OT TeOpeTH‘ICCKH BOBMO)KHOI‘O

MexknpeaMeTHbIE CBA3M. - ‘ :

Pca.nnaauuﬂ MEXITPEIMETHBIX CRA3EH IIPH H3YYCHHH opra}mqecxcoﬁ XUMHH B 10 K1acce
OCYIIECTRISIETCS  HEpPeEs HMCIIONL30BAHHE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH; 1akK U
TIOHSITHIA, TPUHSTBIX B OTJENBHEIX PEAMEeTax CCTECTBEHHO-HAYYHOrO IMKIA, o

O0mme eCTeCTBEHHO-HAYIHBIE MOHATHS SIBJICHHE, Hay"HBIHA axr, rHIIOTesa Teopml
3aKOH, aHaNW3, CUHTER, Kﬂaccmbﬂxauﬂa Haﬁmo,uenne Hamepe}me 3KCl'IepHMeHT MOHSJ’IB

- 'MOJIeTTMPOBAHHE. .

(I>H3H1(a 'MaTepHs, aroMm, 3nemp0H' TIPOTOH, HEHTpOH, Monelcyﬂa, 3Hepre'mqe-01(ﬂﬁ
pOBeHb Bemecmm Teno, o0bEM, arperarHoe COCTOSIHME BemeCTBa cpmnl{ecme BETUTHHEL,
e)IHHHT_{bI HBMCpCHKﬂ CKOpOCTB 3Heprux, Macca.



buonorus: KieTka, opraHusm, xocucrema, 6mocdepa, MerabonuaM, HaCIEICTBEHHOCTE,
aBTOTpO(.I}HBIH W TeTepPOTPORHELA THI NMHTAaHKUs, OpPOXCHHE, (POTOCHHTES, ,m,lxalme, Genkm,
YEJIEBOJIBI, KHPbI, HYKIEUHOBBIC KHCITOTEL, YEPMEHTEL. _ ‘ o
I“eoFPatI)Hﬂ TIOJIE3HBIE HCKOIIAEMBIE, TOTLTHEO. N .

- TexHONOIMSA: MHLIEBBIE TPOAYKTHL, OCHOBEL paT_IHOHaJIBHOI‘O HTAHN, MOIOI.L[PIC cpeﬂcma
MaTepHEUIBI W3 HCKYCCTBEHHEIX il CHHTETHYECKAX BOJIOKOH. E -

"~ 11 KJIACC

OBIIASA H HEOPFAHUHUYECKAA XMW
TeopeanecKHe OCHOBBI XHMHH. :
Atom. CocTaB aTOMHEIX S7ep. XUMHYECKHH NEMCHT. I/IsoToan CT‘pOCHHC 3JICK’I‘pOHHBIX

00ONOYEK, ATOMOB, KBAHTOBBIE 9HCIIa. - DHepreTdyecKue YpOBHH H TIOAYPOBHH. ATOMHEIC
opGHTanH Knaccuduxanyus XAMHYECKHX 3MEMEHTOB (S-, p-, d-, f-ameMenTsI). Pacnpeneﬂeﬁue
3NEKTPOHOB IO ATOMHBIM opﬁma.mm INEKTPOHHBIE lcompnrypalmn aTOMOB: JfIeMEHTOB
‘_nepBoro—quBepToro IEPUOJAOBR B OCHOBHOM H BO36}")K,[[éHHOM COCTOSIHAH, - BJIeKTpo.HHBIe
. KOHOHUTYpaluH HOHOR. DIEKTPOOTPHIATENLHOCTE. _ _ : -

. llepmommueckui saxon ® Ilepwogmdeckas cucrema XFMHYECKHX aner:HTma M.
Menzeneea. CBasb Neproaudeckoro 3akoHa H Ilepuonudeckofi CUCTEMBI  XMMHYECKHX
JJIEMEHTOB C COBpeMeHHOH TEOpHEH CTPOSHHA aTOMOB. 3aKOHOMEPHOCTH HSMGHCHHSI cBOHCTR
XHMHYECKHX JIEMEHTOB M 00pasyeMbr¥ MMM NPOCTHIX M CHIOXHEX BEHIECTB IO rpynnaM 7}
HepHOaaM. 3HaquHe nepuognyeckoro 3axkoHa J1.M. MeH,ueJIeeBa. o T

Xﬂ\mquKaﬁ CBs3b. BHAR XAMHYECKOH CBA3M: KOBAICHTHAS, MOHHAL, MeTananecrcaa
MeXaHH3MBL 06pasopanys KOBANEHTHOM CBi3M: OGMEHHBIT U JOHOPHO- axnenmpum‘l BHLpTH&l
U 11HHa CBA3H. [[ONSpHOCTD, HAPABIEHHOCTD U HACHIIIAEMOCTE KOBANCHTHOMA cBsi3d. KpaTHble

" cesa3u. Boaopoadas cea3s. MexMoneKynspHbIe B3aUMOICHCTBUS. :
Ba.ﬂeHTHOCTB ¥ BAJCHTHBIC BO3MOXHOCTH aroMoB. CBs3b BJICI(TpOHHOH crpwcrypm
" Mojexynl ¢ ux reome'rpuqecxnm CTpOCHPIeM (Ha npnmepe COC,II,HHCHHH NIEMEHTOB BTOpOl"O
ﬂepﬂoﬂa) : . L .
[Ipeacrapnenue o KOMHJ‘[CKCHBIX COGJ],HHGHHHX COCTa.B I(OMIIJICI{CHOI’O Mona.
KOMNJIEKco0Opa3oBarens, J'lHl‘aHILBI_ 3HaquHe I{OMHJIGKCHBIX coe,uHHeHnH. Honsrme 0
-KOOpI[HHaIIHOHHOH XUMEH. : o : - : -

‘Bemectea MonekynspHoro u- HeMOJ]eKyJIHpHOT‘O CTPOSHHS. Tunst KpHCTaJIJIHT-ICCKHX
peIHeTOK (CTPYXTYP) ¥ CBOHCTBa BEIIECTB. - S

IoHaTue 0 AHCTIEPCHBIX CHCTEMAX. I/ICTHHHBIC pacmopm Hpe,[LCTaBHCHEC 0 KOJIJIOH [[HB]X

pachopax CHOCOGI:I BBIPAKCHHS KOHICHTPAIMU  PACTBOPOB. MAccoBas JO/IA BeleCIBa B

pactBOpe, MOJIPHAA KOHUEHTPAIHA. I—Iacm:ueHHme H HeHacmmeHHHe pacmopu,

pacmopnmocm Kpncrannorn,uparu
- Knaccupukanus u HomeHKnaTypa HCOPraHMYECKHX * BEIIECTB. TpHBnaanme Haasaﬂnﬂ
| OTHETIBHBIX IPEACTABUTENEH HEOPraHHYECKUX BELIECTB. s

Knaccmi)m(aunsl XUMHYECKUX peaknyii B Heoprannqecxon H opraﬂmecxon XHMHH. 3axoH

COXDAHEHMS MACChI BEIUECTB; 3aKOH COXPAHCHHA M IPEBPAIECHHA JHCPIAHN an ngnqecmx

-+ peakuyax. Tertossie sddexTs xumuteckux peaxnuii, TePMOXUMHEYECKHE YPaBHEHH.

CKOpOCTB XAMAYECKOH peaKipy, e€ 3aBUCHMOCTD OT pasn:almmx (balc'ropon FomoreHHHe
U TETEPOrCHHEIE pealcmm Katanus # XaTamH3aTope.. =~ =~ - -

o OﬁpaTHMLIe i HeoOpaTHUMBIE peakIuu. XﬁMquCKoe paBHOBecne KOHC radTa
' XHMAYECKOTO pasHOBecus. Daxropel, Bnmuom,lde HA MONOKEHHE XUMHYECKOTO. paBHOBeCHX
Temnepaiypa, faBleHue U KOHHCHTpaI_IH_H BEIICCTR, yqacmy}omux B PeaKIuu: HpHHHHlI Jle
I_I_[aTeJIbe. -

v



BHGKTPOJ'[HTHIICCKELH auccounanns. CHNBHEIE H  cnadwbie 3J'ICK’I‘p0J'lPITH Crenens

_J]HCCOIIH&L[HH Cpeﬂa BOIOHBIX paCTBOpDB KHCJIOTHaA, HeHTpaJIBHEUI H.[eJIO‘ﬂIaSI BO)IOPO THbII

nokasarens (pH) pacteopa. Tuaponus conelt. Peakiuy HOHHOTO 0GMEHE. . :
OKHCITHTENBHO-BOCCTAHOBUTEIbHBIE peakiinu. (CTeneHb omcneum OKHCHHTCJIB "
BOCCTAHOBHTENL. [IpOHecCHl OKWCIEHHS M BOCCTAHOBIICHWA. Ba)lcﬂenmne OKHMC/IMTENH M
BOCCTAHOBUTENM. MeToJl 3IeKTPOHHOT® GalaHca. Bnemponm PacTBOPOB H paCH.IIaBOB BEHIECTB.
DKCIIePUMEHTANBHEIE METOIBI W3YUEHWS BEMECTB W HX TpeBpalleHuil: paznoxeHne
IEPOKCHAAa BONOPOJa B TIPHCYTCTBHM KaTalu3aTopa, MOIEIH KpHCTanmeCKHx PEHIETOK,

n

II]JOBC,[[CHHC peaxumd HOHHOTO OGMCHa, onpeacICHUC CpCI[BI pac*rnopon c HOMOI]_[I-:IO

. HHJJHKATOpPOB, H3YUCHHC BIMAHHA Pa3JIMUHBIX (paKTOPOB Ha CKOpOCTI: XHMH'-ICCKOH peaKU,HH H

“MONOKEHHE XHMHYECKOTO PABHOBECHS.’ _ ) e

Heoprannyeckas xamust, ' ' s
-Tlonoxenue HemeransoB B Ilepuonuueckoi CHCTEME  XHMHYECKHX :mememon I[ H.
MeHz[eneeBa H 0COOCHHOCTH CTPOCHHS HX aTOMOB. Du3HYecKue CBoiiCTBa HEMETALIOB.
AJIOTPONHS HEMETAILIOB (Ha IIpAMEpE KUCIOPOAa, CepsL, (ocdopa n yrnepoma). -
"*  Bonopoa. HonyucHue, ¢usznveckue ¥ XMMHYECKHE CROUCTBA: pEaKUHH, ¢ ME:Ta.]'IJIaMH a

" HEMETANTAMY, BOCCTAHOBHTEILHEIE coiicTea. [mapusst. TOIUHBHEIE JIEMEHTEL

lanorenst. Haxoxnenue B mpupoje, cooco0bl MOMYYEHHH, PusMYeCKHe ¥ XMMHUCCKHE
cBoiicTBa. aroreHoROAOPOIB. Baxueime KHCIOPOACOACPKANTAE COCANHEHHSA TaJIOT'SHOB.
J'IaﬁopaTopHme H IPOMBILILICHHbIC cnocoﬁm MONYYEHHS rajloreHOB. Hpnmeﬁenue raJToreHOB "
HX CO&,ILHHCHHH : oot ¥
-Kucnopon, 030H. JlaﬁopaTopHLIe H [POMBILLICHHbIE CHOCOORI HOJ‘IY‘ICHPIH Kncnopona
(DqueCKHe H. XHMquCKHe CBOHCTRa W HpHMCHCHHe KHCJIOpO,L[a H O30HA. OKCH,I[BI 17§
HEPOKCHUABL. e : -
Cepa. Haxoxzaenue B IpHpoZe, CT0COBET nonyqeﬂns c[manecme H XHMHYECKHE
CBOHCTBa. Cepoao,uopo,u, cymbpuapl. Oxcna ceps(IV), okcua cepLI(VI) CepHHCTaSI A cepHas
KHCIOTBL U HX COIH. Ocoﬁeﬂﬂocm 'CBOMCTB CCPHOW KHCHOTBI. HpH'MCHeHHe cepbr u e
coe,uHHeHHH ' - - . .
Asor. HaxoxfneHne B TIPUPOJE, CIOCOOHI nonyt{eﬂpm q)mﬁqecme n xummccme
CBONCTBA. AMMMAK, HUTPUABL Oxcuabl a3ora. A3oTHCTas M asoTHas KHCJIOTI:I H HX COJH.
OcoGeHHoCTH CBOHCTB a30THOH KHC.HOTBI HpHMCHeHHe asota M ero Coe,D.'HHeHHH A30'I'Hble
ynoGpeHns. - : :
docdop. HaxomeHHe B IIPHPOJE, cnocoﬁm nonyquHﬂ (bHqueCKHe H XHMHYECKHE
ceodictea. ®ochuaer u dochun. Oxcuapl docdopa, dochopHas KHCTOTA H et com.
Iprimencuue Gocdopa 1 ero coemrnenuit. Gocdoprrre yrobpemms. | .- L
Yrinepon, HaxoKIeHHE B [PUPOAE. AJIOTPONHBIE MOI{H([)HK&I.IHH (IJHBHT-ICCKHC U
XMMHYeCKHE CBOHCTBA NPOCTHIX BEIIECTB, OOPA3OBaHHEIX yraepoioM. OKcH - yrnepona(II),
OKCHJL yraepona(IV), yrofshas kucrnota u €€ comH. AKTHBAPOBAHHELH yrop, agcopOuus.
Dynnepensl, Ipa(beH yrﬂepo,uﬂme Hanorpyﬁl_m._ HpH_ME:H_eHHe_ . npoc*r_be. BC_IHCCTB,

: 06pa303aﬂnb1x YLACPOIOM, H ero COe,E[HHeHHH

Kpemnuit: Haxoxkzaenne B upupoae, cnocobbl nonyqeﬂna cbmuqecxﬂe H XMMHYCCKAC
cBoficTBa. Oxena kpemuns(IV), KpeMHHEBas KHCIIOT4, CHJTHKATEI. l'IpHMGHeHHe KPEMHHS 4 €10
coennuenua CrexIo, ero NONy4eHHe, BUILL CTEKIIA. _ :

HOJIO')KCHHC METAILIOB B Hepno,unqecxon CHUCTEMeE XHMquCKHx BJICMGHTOB Ocoﬁemtocm

CT’pOGHHH BJICKT]JOHHI:IX o00onI0YeK aTOMOB METa OB, 06]1[143 cbmnqecme CBOHCTB& MeTa.‘U[OB

TIpuMeneHue METAIIOB B OBITY W TexHuKe. CILTaBB! METALIOB. .

. DreKTpoXuMEYecKud - iz ‘HanpsKeHud MeTtawos. - O0mme cnocoﬁsl - nonyquHﬂ
MCTELFIJ‘IOB. rHAPOMETAINTYPTHs, THPOMETAILTYPIHS, SMEKTPOMETAILTY PTHL. Honﬂme o Koppoapm
METaLIOB. Cnoco6m 3aIJ1HTBI OT KOPPO3HH.. :



g

“

OObmas xapaKTepucTHKa METALIOB [A-rpymusi Tepronmieckoi CHCTEMBI. XHMHYECKHX
3nieMeHTOB. HaTpuii ¥ Kaanii: nonydeHue, (U3udecKue # XHEMHAUSCKUE caoﬁc*rna n‘plmeHeHHe
IPOCTHIX BEIIECTB M HX COEIUHCHHIA. - - :

Obmas xapaktepucTka MeTannos [IA-rpynmsi IlepHopuueckoll cHCTEMBI xHMqubKHx
3MEMEHTOB.  MarHuif ¥ Kansiuil: TONy4eHHe, (UIAYECKHE. M XHMHAYECKHE . CBOHCTBA,
TIPHMEHEHHE [IPOCTBIX BEIECTB M HX COCAHHEHHH. JKECTKOCT: BOABI H CIOCOObE ¢& YCTPaHCHHSL.

.. AmnroMuEME: monyveHde, QUINUCCKUE H XUMHMYeCKHe CBOHCTRA, MPHMEHEHHE MPOCTOro

BEHIECTBA- U €ro coeauHeHuil. AMGOTEpHBIE CBOHMCTBA OKCHAA H THAPOKCH/IA, AMOMMHI,

- THAPOKCOKOMILNICKCH]I aMFOMHHHA,

Obmas xapaKTepHCTHKA METaLIOB MOOOYHBIX no,urpyrm (B-I‘pynn) HCpHO,Z[HTIECKOH
CHCTEMBI XUMHYECKUX JIEMEHTOB. - o - :

DU3HIECKHE H XHMHUECKHE CBOHCTBA XpoMa ¥ ero COCJIHHCHHH OKCH}IBI H m,uporccm{m
xpoma(ll), xpoma(Ill} u xpoma(VI). Xpoma'rm H IUXPOMATEI, HX oxncnnmm,ﬂme .CBOHCTBA.
[fonyyenne u npuMeHEeHHE XpOMa, .o . ' :

Du3uuecKkue U XUMUYECKHe CBOMCTBRA MapraHua H €ro coemmeﬁnn BaxcHenmne
coenuuenus mapranua(ll), MapraHua(IV) Maprauua(VI) u MapraHua(V II) HepMaHra}{aT Kanus,
€ro OKHCIMTENBHBIE CBOWCTRA.

. ODusnveckre U XUMHYECKHE CBOMCTRA XKele3a U ero COGI{HHGHHH OKCH,III:-I mﬂpoxcmm u

COJH )Kenesa(II) u xeneza(IIl). [Nonyuenne u npumeHenne xene3a X €ro CIIABOB.

CDmnqecme M XHMHYECKHE CBOHCTBA MeIH U e& CoeﬂHHeHHH HonyquHe U HpH‘MCHeHHe
Me/IH H e& cOe/IHHCH MM, : ' .

- Huuk: nonydenue, QU3AUSCKHE H XHMHYECKHE CBOMCTBRA. AM(pOTepHme caoﬁCTBa OKCHZIA
U rHpOKCHIa UMHKA, THIPOKCOKOMILIEKCE! IMHKA. [IpUMeHenne iuHKa i ero COETAHEHHI,
9KcnepnmeHTan5Hble MCTO/BL M3Y4eHHs BEIUECTE W WX NpeBpaliicHuil: H3yYeHHe
00pa3iioB HEMETAIOR, TOPEHHE cephl, (ocdopa, Kelesa, MarHui B Kchopone U3yUCHHE
KOJMJEKIMH  «MeETanibl H CONAaBbI», B3aHUMOJEHCTBHE IICAQYHRIX M HICIOYHO3EMEJbHBIX
MeTaion ¢ BOJIOH (BOZMOXKHO HCHOB30BaHKE BHIEOMATEPHANOB), B3aMMOeHCTBHE LIHHKA U
Kenesd ¢ pacmopaMH KHCIIOT M INENOYeH, KaueCTBCHHBIC PeakIliK HA HEOPIaHHICCKAE aHKOHBI,
KATHOH BOJOPOJA Y KATHOHEI META/UIOB, B3AHMOJIEHCTBHE THAPOKCHAOB IIOMHHUSA U IMHKA C

) paCTBOpaMPI KHCHOT H HIGJ’[OHCH pelenye IKCIIEPHMCHTANIBHEBIX 387124 110 TeMa.M ((r&JlOFE’HBI))

«Cepa 1 ¢€ coequuenus», «AzoT B pocdop u ux COE/IMHEHUS, «MeTa.rmm rnaBme rronrpvnn»
«MerTamisl IoBOYHLIX MOATPYIIL. -

- X#MHS H XH3Hb. : :

Poiib XUMHH B oGecTeyeRun YCTOHYMBOIO pasau'mﬂ quIOBequTBa. HOH}ITHe o H&yT-l'HHX
MCTONAX MO3HAHHS M -METOJONIONHH HAYYHOTO ~ HCCHSNOBAHMUSL. Haytmue YIPHHIIUME]
OPraHM3alMi XHMHYECKOTO MPOH3BOACTBA. [pOMBIILICHHBIE CHOCOBEL TIONy9€HHs BaXHEHnmX
BElIECTB (Ha NpUMepe IPOM3BOACTBA AMMHAKA, CCPHOM KHCIOTHL MeTaHona) HpombmuresHeie
CIIOCOGH nonyquHs{ METAILIOB M CILTAaBOB. XUMIYECKoe 3arpA3HCHHE oxpyxcammeﬂ cpemﬂ 1%}
€ro No¢HeACTRYS. Polb XuMuH B o6ecneueHuu SHEPTeTHIECKOH Ge30TIaCHOCTH. "

XuMud U 3[0pOBbe UeIOBeKa. JIEKapCTBEHHBIE CPEZICTBA. Hpaauna chonmor AHUS
NIeKapCTBEHHBIX TIPENAPaToB. PONE XHMITH B Da3RHTHH MEAUIHHEL. .

XuMus HLK: OCHOBHbBIE KOMIIOHEHTE, MHIIEBbLE ,quaBKH Pone XHMHH B 06ecnequHH

-'m{meaon BEe30NACHOCTH.

KOCMequeCKHe H naptbfomepﬂme Cpe,I[CTBa BLITOBaSI XHMH}I Hpa.BHJIa 6830]’1&( HOro
HCIIONB30BAHUA NIPENapaToB ObITOBON XMMHH B OBCCAHCBHOM HHIHU, | '
Xumusi B CTPOUTENLCTBE: BaKHENIME CTPOMTENBHBIC MATEPHAIIBI (ueMeHT 6eTOH)
XAMHSL B CENBCKOM X03stiicTBe. OpraHHvecKHe H MHHEepAIbHBIE y,uoﬁpemm
COBpeMeHHbIe KOHCTPYKLMOHHBIC MAaTCPUANbI, KPackH, CTEKIO, IcepaMHKa MaTepaamﬂ
I[J'lﬂ 3J'ICKTPOHHKH HELHOTCXHOJ'IOFHPI '
Pactie'rHHe sanaqﬁ



PacuéTsl: Macchl BemecTBa MM O0OBEMA [a30B MO M3BECTHOMY KOJHHECTBY BELIECTEA,
macce uiu 0OBEMY OHOTO U3 YUACTBYIOHIHX B PEAKIMH BEIIECTB, MACCHL (oﬁbéma, KOJINYecTBa
BEIIECTBA) NMPOAYKTOR pPEaKUUH, €CId OJHO H3 BEIECTB MMEET TPHMECH, MACCHI (067 éMa
KOJIMYECTBA BEIIECTBA) NPOAYKTAa PEaKIHH, eclM ONHO W3 BEIECTB JaHO B BHIE- pacTeopa ¢
OIIpeNIeIEHHON ~ MaccoBoi  foned paCTBopeHHoro BEIIECTBA, MAacCOBOH . ,IlOJIH H MOJ‘IﬂpHOH
KOHLEHTPAIlMU BellecTBa B PACTROPES, IONH BBIXOJA npo,uylc'ra peaxum{ OT Teopemtlecmi

- BO3MOJKHOTO. .

Me}Kl'lpe,ElMCTHbIe CBS3H. :

Peanmuzanus MexnpeaMeTHBIX csﬂsen HOpH H3ydeHHH o0mel n HCOpI"&HPF—IECKOH XEMHH B
11 knmacce ocymecTBIACTCA YEPE3 HCIONB30BAHNE KaK o6mux €CTECTBCHHO-HaY4HBIX IIOHSITHH
TaK ¥ TIOHATHH, TPUHATHIX B OTACNBHBIX MPEAMETAX €CTECTBCHHO-HAYIHOTO UK.

'O0mue ecTeCTBEHHO-HAYYHBIE TOHATHA: ABJICHHE, Hayudbili dakrt, IHNOTe3a, Teopus,

3aKOH, aHajk3, . CHHTE3, xﬂaccmbnxaum NIEPHOSMHOCTE, Haﬁmo,ueﬂue, H'_I’fMepyHIer,
_ OKCTIEPMMEHT, MOJIENTH, MOJIETUPOBAKHE, -

-

- CDH3HKa'I MaT¢pHsa, MHKPOMHp,- MaI(pOMHp, aTOM 3J'leKTp0H l'IpOTOH HCH’I’pOH HOH,

H30TONEL, PaAHOaKTHBHOCTE, MOJIEKYJa, 3Hepremqecm»m YPOBEHB, BELIECTBO, TENO, OOBEM,
arperaTHOE COCTOSHHE BEIRCTBA, MICANILHBIN Tas3, (I)HSqucme BCJIHT-IHHBI _EHHHHAILIE]
HU3MEpPEHUs, CKOPOCTh, IHEPT U, Macca. _ )

P Buonorus: kmerka, | OpraHM3M, JKOCHCTEMA, 6Hoc¢vepa, MeTaﬁoan MaI{p()-'
MHKDPO3JIEMEHTDI, O€JIKH, JKUPHI, YINEBOALL, HYK/ICHHOBBIC KHCITOTHL, (bCpMCHTbI I‘O]JMOHBI
KpYTOBOPOT BELISCTR H MOTOK SHEPTUH B KOCHCTEMAX. - . S

_Teorpadus: MUHEpaTbI, FOPHBIE ITOPOIBL, MONE3HEIC ncxonathle TOHJIHBO pecypcr,l

TeXHOTOTHS:. XUMUUECKaAs TPOMBILIIEHHOCTD, MeTalyprus, CTPOHTENEHBIC MaTepHABL,
CENBCKOXO3AUCTBEHHOE TIPOM3BOJICTBO, NMINEBAY  TIPOMBIILIEHHOCTD, q)apmauenmquaﬂ
[POMBIIUIERHOCTD, NPOH3BOACTBO ~  KOCMETHYECKHX NPENapatoB,  IIPOH3BOJICTBO
KOHCTPYKIIMOHHBIX MATEPHATIOR, ANMEKTPORHAs POMBILICHHOCTS, HAHOTEXHOJIOTHH.. ’



IIAHUPYEMBIE PE3YJIBTATBI OCBOEHWA IIPOI'PAMMEI l'IO XI/IMI/IH HA
YFHYEHEHHOM YPOBHE CPEJHEI'O OBLLEIO OBPA3OBAHI/I$I '

JIMYHOCTHBIE PE3YIBTATHI

B COOTBETCTBHH € CHCTEMHO-JIEATENBHOCTHEIM FOZXOLOM B Cprlcrype ' TMYHOCTHEIX
_Pe3yNbTaTOB OCBOCHMS mpenMeTa «XUMHA» Ha YPOBHE CpemHero oSmero oGpasmsaan
BBITEICHB] CICAYIONNE COCTABILIIOIINE: OCO3HAHUE o6yqafomnmuca POCCHHCKOH IpakIarCcKoi
HJICHTUYHOCTH; TOTOBHOCTH K CaMOPa3BHTHIO, CAMOCTOATENIBHOCTH H CAMOOMpPENCIECHHIO;
HaIWYHE MOTHBAIHH K  OOY4YeHHIO;, TOTOBHOCTE U CrocoOHOCTE  0GydarommxCs
PYKOBOJCTBOBATHCA HPUHATHIMA B OOLIECTBE HpABHIaMH M HOPMAMH MOBEACHHS, HATMYHE
HPaBOCO3HAHNS, 3KOJIOTHYECKOit KyIIBTypBI CIIOCOOHOCTS CTABUTE HENK B CTPOUTH KHUJHCHHBIE
HIaHEL : : :
JIMMHOCTHEIE PE3YNETATH OCBOCHHS MpeaMeTa «XuMHS» OTPaXaroT C(bopMdp'oaaHHbcrb
OIBITA I03HABATECILHON U MPAKTHUECKOR AesATeThHOCTH OGyHaIOHIHXCﬂ B npouecce peaﬂmauﬂﬂ
o0pazoBaTeNbHOM JeSTETBHOCTH. -

JIMYHOCTHBIE PE3YNBTATH]. OCBOCHHA npe;we'ra «XUMHS» OTPAKAIOT cd)opMHpOBaHnocn,
OIBITA TIO3HABATEILHOK ¥ IIPAKTHIECKOH eSTENHHOCTH 00YJaIoIIMXCs B nponecce peanu3anuy
00pazeBaTeNLHOHN NeATENEHOCTH, B TOM YHCIE B YaCTH:

1) rpa’kIaHCKOT0 BOCIIHTAHMA! ‘ L

0CO3HAHUS O0Y4AIOIMMICA CBOHX KOHCTUTYIIMOHHKEX npan n oﬁﬂsanﬁocreu }’Ba)i(Cl{Hﬂ K
3aKOHY U NPABONOPS/KY; : X S

OpeACTaBACHUS O COUMANLHBIX HopMax H NpaBunax M@}KJ'IH‘IHOCTHBIX omomeﬂnn B
I{OJ:.[JIGKTHBG' . . B ' ' :

) T‘OTOBHOCTH K COBMECTHOH TBOPHECKOH AEATCIBHOCTH npn COBJIaHHH yqeGHbrx l'IpOCKTOB
pelleruy yHeOHbIX M I03HABATENILHBIX 3a/a, BHIIOTHCHAN XMMHYECKHAX SKCTIEPHMEHTOR;

CHOCOOHOCTH NOHUMATh M HPUHHMATH MOTUBEL, HaMf:peHHﬂ normcy n aprymemm IpYTHX
[IpA aHAIM3E PA3IMIHBIX BHOB yuebHOM ,H,CHTCHI:HOCTH

'2) NaTPHOTHYECKOT0 BOCTIMTAHUA:

[ECHHOCTHOTO OTHOWCHUH. K HCTOPH'CCKOMY H HayqHOMY Hacnemm OTeTIeCTBEHHOH
XUMEH; : :
yBa)KeHHsl K NPOLeCCY TBOPYECTBA B OOJNIACTH TEOPHHM U npaxmqecxoro HIPHITOXKCHAS
XUMHE, OCO3HAHMS TOTO, 9TO JAHHBIE. HAYKH ECTh PE3YNBTAT JUIHTENBHBIX HAOMIOACHUH,
KpOHOTJIHBI:IX IKCICPUMEHTATHHBIX TOKCKOB, TIOCTOSKHOTO TPy/a YUEHEIX B HpaKTHKOB

HHTEpSCA M. MO3HARATETSHEIX MOTHBOB B TONYYEHAW H MNOCIENYIOINEM aHATH3E
- MFHOOPMALIMK O HEPEIOBBIX }J,OCTH)KCHHS[X COBPEMEHHOH OTequTBeHHoi& XHMEH;

3 nyxonﬂo-npaacrnenﬂoro BOCIIHTAHHA:

- HPABCTBEHHOTO CO3HAHMUS, STHYCCKOTO TIOBEHEHNT;- :
CHOCOGHOCTH . OUCHMBATH CHTYAllMH, CB#3aHHEIE C xuMﬂqecmMH ﬂBncanMH "
TIPHHEMATh OCO3HAHHBIC peerus, OpHCHTHPYS[CB Ha MOpaJII:HO HpaBCTBeHHHe Hopmm H
LEHHOCTH; : :
TOTOBHOCTH  OLICHUBATL CBOE IOBEJECHHE M l'lOCTyHKH CBOMX TOBapHLllCH c no3uupm
HPABCTBEHHLIX H NTPABOBBIX HOPM H ¢ YYETOM OCO3HAHHA MoCNeICTRHA nocwnxos
4) popMHpPOBAHUS KY/ILTYPhI 310POBBSA:
 TIOHAMAHHS LEHHOCTEH  3/I0pOBOTO M 6e30MacHOro 06pasa HKH3HH, Heoﬁxonmrocm
OTBETCTBEHHOTO OTHOMICHHS K COOCTBEHHOMY QU3NUECKOMY H NCHXHYECKOMY.310POBBIO; .
' COBMONEHUS npaBun 6630uacuoro obpaiesus ¢ BCH.ICCTB&MH B Gmy, HOBCCI[HCBHOH
}I{HSHI/I B pr,HOBOPI I[eHTEJ'IT:-HOCTH i : L

o HOHHM&HI/ISI U.GHHOCTH l'lpaBH}I HHI_[HBHL[yaJIBHOTO H KO.TIJ'IGKTHBHOFO 66301’[&6]—101‘0
noseneﬂm B cmyauuax )’FpO)KaI-O]_IJ,PIX 3/0POBBIO H H3HH mozxen o :



OCO3HAHHUSI TIOC/IEJACTBHI M HENPUATHS BPEIHBIX IPUBBIYEK (ynm‘peﬁnelwﬂ ANKOTOJIs,
HApKOTHKOB, KyPeHH1);

5) TPYAOROTO BOCHHTAHNA: :

KOMMYHHMKATHBHOH KOMIETCHTHOCTH B yd4eOHO- HCCJ‘IC)IOB&TGJII»CKOH nesrrem;nocm
oﬁmecheHHO NoJI€3HOM, TBOPUECKOH B APYTUX BHAAX JICATEIBHOCTH;

YCTAHOBKM Ha aKTHBHOE Y4YacTHE B DCIICHHH ITPaKTHYECKWX 3a,uat1 counanbﬂoﬁ
HAIPaBICHHOCTH (B paMKaxX CBOEro Kjacca, HIKOJB); .

HHTEPECa K TPAKTHYCCKOMY H3YYEHHIO npo:beccnﬁ pa3anH0ro pona 'B TOM HHCle Ha
‘ OCHOBE NPUMCHEHHUS NPEAMETHRIX 3HAHKH MO XUMH;

yBa)KeHHSI K TPYAY, IIORAM TPyAd U pe3yabTaTaM TPYAOBOH. .ElC)ITeJIBHOCTH'

' TOTOBHOCTH K OCO3HAHHOMY BHIGODY WHIHBHAYaNbHOM TPAEKTOPHU 06pa303am151
Oynyme# npoc]:eccna M peanu3anuu cOOCTREHHBIX XH3HEHHBIX IIAHOB C ytleTOM MAYHOCTHBIX
MHTEPECOB, CIOCOBHOCTEH K XUMMUH, HHTEPECOB K NOTpeSHOCTEH oﬁmecma' )

6) 3K0NOTHYECKOTe BOCITHTARHS:

_ IKOJIOTHYECKHU uenecooﬁpazﬂoro OTHOIIEHHS K npnpo,ue Kax HCTO‘-I'HHI(y cymecmoaannﬂ
KU3HH Ha 3eMTe; . oL
- IOHUMAHUS rnoﬁanbﬂoro XapakTepa IKOI0THISCKHX npoﬁneM BIIMSHHAS SKOHOMHHCCKIX
npoueccos Ha COCTOSIHUE NPUPOHON M CONMALHON CPeEI; ) -

'0CO3HAHHS HEOGXOAUMOCTH HCTIONB30BAHUA JOCTHKEHUM XUMHE J:um pememm BOH‘pOCOB
paﬂHOHaﬂbHOFO HpHpO,I[OHOJTB?:OBaHHﬂ : ’ -

' AKTUBHOTO. HEIPUSATHSA neficTuit, IIPHHOCSLIEX Bpe,u orcpy}lca}om;en anpoz:Hou cpe,t[e
 YMEHHSA NPOTHO3HMPOBaTh HEOGNArONpUATHRIE IKOIOTHYECKHE nocne,acmml npennplrﬂnmaummx
- peficTBuit M IPEAOTBPAIIATE HX;

HAIMYWA Pa3sBHTOIO 3KOJIOTHYECKOTO MBIIICHHS, 3K0normeci{oﬁ -KyﬂbTypm_, OIBITa
ACATCIBHOCTH , SKOJOTHYECKON - HANPaBNEHHOCTH, YMEHHS pYKOBO,E[CTBOBaTI:C}I AMH B
NO3HABATENABHOH, KOMMYHAKATHBHOH M COLIMANBLHOM MpaKTHKe, cnocoﬁﬂocm i} ny:HHs[ AKTHBHO
IEPOTHBOETOSTE HASOIOTHH xeMO(boﬁlm' -

7) UeHHOCTH HAY*HOrO MOZHAHHA:

MUPOBO33PEHHA, coomercmymmer‘o COBpeMeHHOMy ypOBH}o pa33HTHSl Haylm U
00IIcCTBEHHOH NMPaKTHKH, . g .

© MOHUMAHUSA cneuml)m(n XHMHH  KaK HayKu OCOSHAHHS €& ponH B (bopMHpOBaHHH

PAHOHANBHOTO HAYYHOTO MBINIIEHHUS], CO3MAHUH LEIOCTHOTO HPeACTaBlieHUs 06 OKpYyXaroLeM
MHEpe KaK O €NMHCTBE MPHUPO/IbI U UENOBCKA, B TIO3HAHHY l'IpHpO,[[I—IhIX 3aJ(OHOM6pHOC'IeH "
perenyl npobaeM coXpaHeHHs! NPHPOAHOTO PABHOBECHS;
_ yOeKIEHHOCTH B 0COOOH 3HATMMOCTH XUMHUH IS conpeMeHHOﬁ unnnnnaaum{ B eé
fyMaHHcqueCKou HANpaBICHHOCTH ¥ BAKHOW POJH B CO3JAHMU HOBOH 0Aashl Marepna.naﬂon
KYABTYPEL, B PENICHHH THOGATBHEX TPOONEM YCTOHIHBOrO pasBHTHS ch;oaeqccma — CHIpBEBOM,
SHEPreTHYECKOH, MmIeBoll | IKOJIOTHYECKOH Ge30macHoCTH, B Da3sBUTHH MEJMITWHEL
obecreyeHUN YCI0BUH YCTICIHHOTO Tpyaa i 3Konornqecm KOM(bopTHOH KH3HH K&KIOTO *UleHa
obmecTRa; : - : :

. €CTECTBEHHO-HAYUHO ['paMOTHOCTHI TOHUMaHUS c_:ymHocTH' _MCTO,[IOB. _ TIO3HAHMA,
.HCTONB3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOGHOCTH MCTONB30BATE MONYYacMble 3HAHMA T
aHanu3a ¥ oObLIACHEHUs SBICHUI oxpy}rcaloulero MHpa M APOMCXOAIMX B HEM H3MEHCHHH,
YMEHI JenaTh ©60CHOBAHHbIE 3aKJIFOYCHHS HA OCHOBE Haytmbrx (baKmB u umelonmxcs AaHRBIX
C 1ETBI0 NOTYYEeHRS AOCTOBEPHEIX BHIBOOR; - .

- €nocoBHOCTH CaMOCTOSITENBHO HCITOTIB30BATE XHMquCKHe 3HAHUA AT pememm npoGHeM
B peailbHBIX KU3HEHHBIX CHTYAIUAX;

MHTEPECA K TTO3HAHUIO, HCCTIeNoBATENbCKOM ILGS!TCHI:HOCTH :
_ TOTORBHOCTH M CHOCOOHOCTH K - HEMPEPLIBHOMY 06pa3013aﬂmo u caM006pa3c)BaHmo K
aKmBHOMy TOJYMCHHIO HOBBIX 3Hamuit 0 XHMHH B COOTBETCTBHM C . XKF3HEHHEIMHE
HOTpeESHOCTaMH -



HHTEpECa K  OCOOCHHOCTAM 1Tpyda B = DasiduHBX - cdepax NpodeccHOHANBHOH
. HEATCIBHOCTH. ' ' : .

ME’I‘AIIPEJIMETHHE PE3YVJILTATBI

' MeTanpe/IMeTHbIe PesyJIbTATEH OCBOGHHS IPOPAMMEI TI0 XHMEH Ha ypOBHe cpenHero
ofiero 06pa30BaHHﬂ BKJIIOYAIOT: : . - .

3HAYHMEIE TS qaopMHpOBaHm MHPOBO33pEHHA oﬁyqammﬂxcs; MC)K,I{HCHHHJ]HHapHBIe

(MeXKIIpeMETHEIC) OOIEHAYIHbIE NOHATHS, OTPDKAINIHE NENOCTHOCTh HAYYHOH KaPTHHEI MDA

¥ CIeUE(UKY METONIOB NMO3HAHNS, HCTIOAB3YEMBIX B ECTECTBEHHBIX HAYKaX (MaTepHa BEINECTBO,

SHePTU#A, SABICHHE, IPOLIECC, CHCTEMa, HAayuHbIH (aKT, IPUHIMI, CHIIOTE3E, 3aKOHOMepHOCTb
34KOH, TEOPHS, UCCNENIOBaHKe, HAabmoneHue, USMEPEHHE, SKCTIEPUMEHT  APYTHE); L

YHHBEDCANBHEIC  yueOHBle  JeHCTBHS  (IO3HABATENHHBE,  KOMMYHHKATHBHELE,
perynﬂmnﬂmc) obecnednBaromae - GOpPMHPOBAHHE (pyHKuHOHa.anOH. r*pamomocm "
.COIIH&JTBHOH KOMIIETEHIMH 00yUarOIuXcs; s ) P

' cmocobHOCTE  0fydaroNMXcs — HCHOJNB30BATH  OCROCHHBIC Memﬂcuﬂnﬂuﬂapﬂme
MMPOBO33PEHUECKHE 3HAHMS M YHHBEPCAIbHBIE ydeOHEIE CHCTBUS B no3HaBaTeJ1bHoﬁ I’}
COLMaIFHON MpaKTHKE, : S e

MeranpeaMeTHble  pe3yIBTaTsl OTpa}KaIOT osﬂa,aeﬂﬂe }’HHBepcaJIBHBIMH yqeﬁnumu
NO3HABATEIEHBIME, KOMMYHHKATHBHEIMH I PeryIATUBHBIME ,[[ePlCTBH.HMH '

IToznaBaTebHbIC YHHBEPCAAbHBIE Y1eOHbBIE geiicTBHA

1) 6azoBble JOTHUECKHE NCHCTBHN: |

CaMOCTOATENEHO qbopmympoaan u aKTyaJ'IH3PIp0BaTB HpoﬁneMy, paCCManHBa’[B eé
BCECTOPOHHE;

ONpPENEISTh HeNH JACSTeILHOCTH, 3ajaBas napaMeTpEL 1 KPHTEPHH HX ,u'ocmxcennﬂ

, c:oomocm'b Pe3yNBTATH AEATENBHOCTH ¢ IOCTABNCHHEIMA IEIAMH; .

HCIIONB30BATh TIPH - OCBOSHHH 3HAHHM NPUEMEL ﬂomqecmro m.mmeana' BBI,II,LJISITB
XapaKTepHbie = MPH3HAKA TOHATHH U  yCTAHABIHBATE = MX B3aMMOCBSI3b, ‘HCIIO.TIBSOBaTb
COOTBETCTBYIOIMUE NOHSTHS ISt o6BICHERHS OTAETEHEX (HAKTOB H ABICHM,

BBIOHPATH OCHOBAHKS H KPHTEPHH U1 KIACCAGUKAIMH BEIECTB H XMMAUECKAX PEaKHi;

yCTaH'aBﬂHBaTb PHYMHHO-CIIEICTBCHHBIE CBA3H MEXKITY H3YJacMBIMU ﬂBJIeHHsMH'

. 'CTPOMTh JOTHMECKMC pacCyXICHHS (MHAYKTHBHEIC, JCAYKTHBHEIE, MO AHAJOTHH),
BEISIBJISTE 3aKOHOMEPHOCTH H npomaopeqnﬂ B paCCManHBaeMBIX ABCHUSIX, lbOpMyHHpOBaTB
BBIBO;[BI " 33KJTIO'-ICHHH . #

NIPHMEHATE B MPOLECCE [03HAHMA MCTIOJTB3yeMBIE B XUMHH CHMBOTHYCCKHE (BHELKOBBIG)
MojienH, NpeoGPa3OBEIBATE MOJIETBHEIE TIPEICTARITEHM — XHMHUECKHI 3HAK (crmBOI) JMeMenTa,
XHMHUYECKas (OpMyna, ypaBHEHHE XHMUIECKOH peaKuMu — IipH - PCHICHUH yqebHer
TMO3HABATENBHEIX H MPAKTHHECKAX 3anau, MPUMEHATH HA3BaHHEIE MOJIEEHEIE NpeNCTABNeHUs
anis BmﬂBneHHﬂ XapaKTepHBIX PA3HAKOB H3YIaeMBIX Bemecm 1 xnmnqecmx ‘pealclmﬂ.

- 2) 6330]3]:]8 HCCIeZ0BaTeALCKHE JeficTBAs: :

BJIaJETE OCHOBAMH METOJOB HAYYHOTO NIO3HAHKS BEIIECTB H. XHMquCch pealcn;ﬂn

tbopmyﬂHpOBaTB NENM M 33739 HMCCIEAOBAHHSA, HMCHONB30BATH INOCTABACHHBIE H
CEI.MDCTOH_TCJIBHO C@ODMYHHPOBEIHHI:IG BOHPOCBI B KAYCCTBC HHCprMeHTa HO3H&HHH H OCHOBI)I
A (BOPMHPORAHHS THTIOTE3H! O NPOBEPKE NPABHILHOCTH BHICKA3BIBAEMBIX CY)K,I{CHHH

BIAJCTh HABHIKAMH CAMOCTOSTENLHOTO IUTAHWPOBAHWA W IIPOBEHCHUS YHEHHUECKUX

- 3KCMEPUMEHTOB, COBepI_IIeHCTBOBaTb yMeHHus1 HabIIo4aTh 3a XOA0M mponecca, CaMOCTOATENLHO
IPOTHO3APOBATE  €T0  Pe3ybTar, (opMyInpoBaTh 0600ImenHnst BBIBOMBI. OTHOCHTC/IBHO
AOCTOBEPHOCTH pGS}JIBTaTOB KCCIICNI0BAHNS, COCTABNATE 0600HOB3HHBIH OTHET 0 HpOI{e.TIaHHOH

»pabote; '

K



npnoﬁpeTaTL ONBIT YYEHHYECKOH MCCNEI0BaTENbCKOH | npoelcTHOH neﬂmnbﬂocm
TIPOABIATE CIOCOOHOCTE M FOTOBHOCTH K CaMOCTOATENLHOMY . IOHCKY MeronOB PCIICHHA
TIPAKTHYECKHX 327134, IPUMEHEHHIO pasnnlmmx METOIOB HOBH&HHSI
3 paﬁOTaanq)opMauﬂen. o :
_ OPUEHTHPOBATBCS B PasivYHBIX  MCTOYHHKAX Hmbopmamm (Hay'-lHO-IIOH}’JlﬂpHaSE
JTUTEPATYPA XUMUYECKOTO COACKAHHA, CIOPABOYHEIE HOCOGHS, pecypcm Unrepnera),
aHaNM3MPOBATh 'HH(OPMALHIO Da3NHYHbIX BHAOB H (OpM npencraaﬂenns KPUTHYECKH
_OLECHMBATEL €€ JOCTOBEPHOCTE U HENPOTHROPEUHBOCTE, - - _
GopMyIHpOBATE 3aNpPOCEl H MPHMEHATb DA3IHYHBIE METOIbI an HOHUCKE H OT ﬁope
HHq)opmauHH HEOOXOIHMOH /1S BEITIOIHEHHS yYeOHEIX 327184 OIIPEACIERHOTO THIIZ;
NpUoGpeTaTs OMBIT HCHOJ‘Ib3OBaHHH HH¢opmauH0HHo KOMMYHHK&THBHBIX TeXHOHOIPlH u
. PA3TMYHEBIX IOUCKOBRIX CHCTEM, -
CaMOCTOATEIBHO BHIOMpATH OIITPIMEI.TIBHY}O (l)opMy npencranneﬁnﬂ I‘l'HliJOpMaI.lHH (CXCMH
rpaduky, ,I[H&I‘paMMLI TaOHULbY, PHCYHKH U APYTHE),. : -
HCIONB30BaTh HAYYHBI N3bIK B Ka4ecTBe cpe;[CTBa IIpH paﬁom 'C  XHUMUYECKOI
HHQOpMALHEH: NPUMEHSTE MEKIPEIMETHBIC (puzmdeckue u MaTeMaTHtleCKHe) 3Ha1m U
CHMBOHBI (bopmyﬂm abOpeRHaTypHI, HomeHKnaTypy,

HACIIONB30RATE SHHOBO-CHMBOHHqCCKHe CpEacTra HafHﬁ_IlIHOCTH. ’

KoMmynmcarnnnme ymmepca.ﬂbﬂue yueOHbIE neiicﬁina: '

) BaJIaBaTB BOHpOCbl IIa Cy].[ICCTBy OGCY)KJ:{&CMOH TE€MH! B XO,I[C I[HEU'[OI‘a Hf HIIH- ,EPICKyCCHH
BI:ICKa3blBaTb PI)],CH @opmynupoaaﬂ: CBOH Hpe,I[J'IOJ'KGHHH OTHOCHTCHBHO BBIHOJ'IHBHHH
HpeﬂHO}KeHHOH 33.113‘11‘[ ’

BbIcTyna'rb ¢ TipezeHTaIHeH Pe3yIIbTATOB HO3HABATENHHOMN OEATENHHOCTH, nonyqéHme
CaMOCTOSTENBHO WM  COBMECTHO CO CBEPCTHMKAMM [PH BHIMONHEHHM XHMUHECKOTO
KCTIEPAMEHTA, NPAKTHIECKOH paGoTEl 10  WCCIIEIOBAHMIO CBOUCTB -M3ydaeMBIX BEIICCTB,
: peaﬂmauun y4eGHOrO [IpoeKTa, U (OPMYIHPOBATH BHIBOABI MO pesympTaTaM NpOBEREHHBIX
.HCCJIGI[OB&HHH MyTEM COTJIACOBAHMS [IO3HIHH B xone oﬁcymeﬂnﬂ )| 06MCHa MHCHHSAMH.

o Pery.ﬂn"r!mm;ge YHHBepCAILHbIE y4eOHble neficTBus: -

 CAMOCTOSTENbHO ILIAHKPOBATSH I OCYLIECTBISTE CBOKO l'IOBHaBaTeJ'lBHy‘IO IleﬂTeIIBHOCTB
Ol'[pf:,[[EHﬂH e Uedd U 3a/a9H, KOHTPONHPOBATE U [0 Mepe Heoﬁxommocm KOPPEKTHPOBAT
IpeIIaraeMblil &ITOPHTM NeHCTBHE NpH BHITOTHEAMH yueGHBIX FCCIENOBATENECKAX 33134,
PHI0HpaTh Hanbolee sddexTHBHBI cocod HX penieHus ¢ yqe'mM nonyqemm HOBBIX 3HAHHH O
BemeCTBax M XMMUUCCKHX PEAKIMAX; : L

~OCYLHECTBIISTE C&MOKOI—I’I‘pOJ‘Ib TEATETLHOCTH Ha OCHOBC camoaHaera H camoouemcn. '

IIPEAMETHBGIE PE3YJBTATHI ' : :

HpenMeTHble Pe3ynbTaTEl OCBOSHHS MPOrpaMMEI N0 XHMHH Ha yrﬂy6neHH0M YPOBHE Ha
YPOBHE CpejHero obmero o0pa3oBaHMs BKHOYAIOT cneumpﬁqecme UL y4€OHOTO NpeAMeTa
«XMMHS» HAYUHBIC 3HAHMS, YMEHHS ¥ CHOCOOLI JEHCTBUH 110 OCBOSHHIO, HHTEPTIPETALNH H

rrpeo6pa303aﬁmo 3HAHWH, BUAEI NEATEILHOCTH [0 HOJ’IY‘IEHHIO ‘HOBOFO 3HaHI‘Iﬂ H l'lpPl'MCHLHH_EO
3HaHHH B PasIHYHBIX y‘leGHLIX CHT}’&HHHX a TaKKe B pea.Tl'BHI)IX )KH3HCHH_BIX CHTyalIHHX



CB?[3&HHBI'X ¢ xumuei. B oporpamMmMe Mmoo XuMHHA Hpe,IIMCTHbIC p83}’J'IBTaTbI HpeﬂCTaBHeHbl 1o

rofaM H3VICHHS. _ o "

10 KJIACC :
[TpeaMeTHEBIE pe3yIbTATHI OCBOCHHF{ Kypca «Opranudeckas XHMHAsD) orpa)xamT o
chOPMMPOBAHHOCTE TNIPEICTABIERNHA: O MeCTe H 3HAYCHUY opraanecxoﬁ xpmun B
CHCTEME €CTECTBEHHEBIX HAayK. W €€ posH B 00ecleYeHHH YCTOMUHBOTO Pa3BUTHS 4ENOBEYECTRA B
peleHus IpODIIEM SKOTOTHYECKOH, 3HEPreTHUECKOH M IHUINEBOH 6630HaCHOCTH B Pa3BUTHHU
MEJMIMHBL, CO3JaHHM HOBBIX MATEPHANIOBR, HOBHIX HCTOYHHKOB :aHepmH B olecrneueHun
PalMOHANBHOTO NPUPOJONONE30BaHAY, B (POPMHUPOBAHHH MHUPOBO33PCHUS U oﬁmeu KYJNBTYPBI
YelOBEKa, A TaKKe OJKONOTAIeCKH OO0OCHOBAHHOIO OTHOINEHHS K caoemy BHOPOBBIO )5
IpUPOJHOH cpene; :
BJIANCHHE CHCTEMOM XHMHYECKHX 3SHAHHM, KOTOpas BKJHOYACT: ocnonorronaralomne
MIOHATHA — XMMHYECKWH DJeMeHT, aroM, A1p0 H 3JICKTPOHHAA ‘oBosouxa atoma, s-, p-, d-
aTOMHBEIC OpOWTAIH, OCHOBHOE U BO3OYXKIEHHOC COCTOSHHA aTOMa, THOpUIM3ALUs aTOMHm;
opbuTtaneil, HOH, MOJEKYNa, BAICHTHOCTh, 3ICKTPOOTPHIATENBHOCTE,. CTEMEHb OKUCACHHS,
_XHMUYeCKask CBH3b, MOb, MONSpHas Macca, MONAPHBIE 00néMm, ymepox[HLm 'CKelleT,
(pyHKIMOHANbHAS TPYNNA, DaJMKal, CTPYKTYPHBIE dbopMyIBL (pa?.BepHyTLle, COKpaIICHHEIE,
CKENCTHRIC), H3OMEpHsl CTPYKTYPHas M IPOCTPAHCTREHHas (reomeTquecxaa ONTHYECKAS),
" W30MEpLI, OMONOTHYECKUMEA P, [OMOJOIH, YrIEBOAOPOAbl, KHCIOPOd- H aso*rconep;xamne
OPTaHIYECKHE COCAMHECHHS, Moﬁomep, NOJIMMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIApPHBIE
COCAMHEHHSA; TEOPUH, 3AKOHBl (mepuoawdeckuit 3axon J. M. MermeneeBa TeOPHA CTpOCHPI}I
OpraHHYeCKHX BEIIECTE A. M. Bytneposa, 3akoH COXPaHCHHMA MAacChl =BEIECTB, - 2aKOH
COXpaHCHHs M TMPEBPAICHUS DHEPrUM IPY XMMHYECKHX DPeakUusX), 3a8KOHOMEPHOCTH,
CHMBOJHHYECKIH] A3BIK XHMHH, MHPOBO33PEHYECKHE 3HAHMA, JICKAIHC B OCHOBE NMOHMMAHHI
OPHYMHHOCTH M CHCTEMHOCTH XHMHYECKHX SIBJICHMIA; Hpe,I[CTaBJ'IeHHH 0 MEXaHMIMAX
XUMIYECKUX  peaKiui, TCpMO,ILHHaMH‘IeCKHX 5 KHHeTquCKHx - 3aKOHOMEPHOCTSX ~ HX
* HpOTCKAHWg, O B3AUMHOM BIMSHUM ATOMOB M TPYIIN AYOMOB B Mo.rlercynax (MHEYKTHBHGIH B
" Me30MepHEl 3hdextrl, opuenTanTsl I 1 II poaa); dakronormyeckue crefenus 0" CBOHCTBAX,
COCTaBE, HOHy‘lEHHK " 6630H&CHOM HCIIONBb30BAHKH BRXKHEHITHX OpTaHH"IeCKHX BEUICCTB B GblTy
b npaxmqecrcoﬁ NESTENHHOCTH YEOBEKA, OOUIMX HAyYHBIX anHanax - XHMHYECKOT0
IPOM3BOZCTBA (Ha TIpHMepe ITPOH3BOJICTBA MeTaHoNa, nepepaboTKy Hetbm),
cq)opMHpOBaHHOCTB YMEHHH: BBLABIATE XapaKTepHbIe IIPA3HAKH MOHATHH, YCTRHABAHBATH
VX B3aHMOCBSA3b, UCIOJIH30BATH COOTBeTCTBymmHe TOHSITHS [IPH onuca}mn COCTABa, C'I‘pOGHHSI )2
CBOMCTB OPTaHHYECKHX COETUHEHHIH; . o LT
ctpopMHpOBaHHOCTb YMEHHH: ' e .
HCIONIB30BATD XHMHUECKYHO CHMBOJIAKY VISl COCTABICHHS MOJIGK}’JBIPHHX u CprKTypHI)IX
(pa3BEPHYTEIX, COKPAIIEHHBIX U CKENeTHHIX) dopMyn OpraHIMecKHX Bemecm"
 COETaBIATh  YPaBHCHUS = XHMMHYCCKHX peakuuit | U-  pacKpbiBaTh HX CYIIHOCTE:
OKHCIUTETBHO-BOCCTAHOBHTENBHBIX - PEaKIlnit nocpe,ucmom - COCTABNCHUA E)J'ICKTpOHHOI‘O
banaHca 3THX peaKiwmi, peakimit HoHHOrO oOMeHa nyTeM COCTaBJIeHmI ‘MX IOJHBIX H
COKpaI.LleHHbIX VOHHEIX YPABHEHHIH; \ _ . P
H3TOTAB/MIBATL  MOJCTH MOIIeKyII opraHquCKHx BemeCTB ,11313_ . Hmnch'p'zinm[ HX
XKMHYECKOTO H HPOCTPAHCTBEHHOIO CTPOCHUS; - ST
¢(hOpMHPOBAHHOCTb YMEHHI1: YCTAHABIMBATE TIPHHAIEKHOCTD HayquHbe 0pl‘3HH‘I€CKHX
- "BEIIECTB 110 UX COCTABRY M CTPOCHHIO K ONPEAENIEHHOMY Kaaccy/rpynne COCMHCHUIA, 1aBaTh MM
. HA3BaHUA NO CHCTeMaTquCKOH somenknarype (IUPAC) u. mpusoxuts TpHBPIaJIBHBIe Ha3BaHMA
TS omenbﬁmx npeacTaBHTENel OpraHHYECKHX - BEILECTB . (3THIEH, AlETHIeH, TO.IyO,
TIHNEPHH, STWIEHIJIHKONb, (eHoX, dopManbaeriz, aneTanbaern, _aue’rou, ' MypaBEHHAs
KMCJIOTA, YKCYCHAS KMCJIOTA, CTEapHHOBAs, QJIEMHOBAS, HAJBMHTHHOBAS KHCHOTEL eruHH,
aJlaHuH, MalkTo3a, (bpyKToaa, aHMIIMH, JUBHHHAI, H30MPEH, xnoponpeﬂ cmpon " npyrne),

a



.

cq)opMHpOBaHHocrb YMEHHS ONpEnelsaTh BHI XHMqucxou CBA3M B opraﬂnqecmx
COEIMHEHUSX (KOBaNeHTHA] H UOHHAS CBA3b, O- U N-CBA3b, BOAOPOAHAA CBA3B); _ - _

chOPMHMPOBAHHOCT, YMEHHS HOPHMEHATD MONOKCHHUSE TEOPHH C"[‘poeHHH opraﬁuqecxﬂx
_BeLueCTB A M. Bytaeposa s 06bACHEHHS 3aBHCHMOCTH CBOHCTB BCIJJ,CCTB OT HX COCTaBa H
" CTPOEHMS; | - |

- CHOPMUPOBAHHOCTE  YMEHUH xapaKTepmoBaTB coc"raB CTpoeHHe (I)Hsni{ecme %4
XAMHYECKAE CBOUCTRA THITWYHBIX [IPEACTABUTENEH Pa3THYHBIX KIACCOB Opl'aHH'-lCCKPIX BELUECTB:
anKaHOB, HUKJIOATKAHOB, ANKEHOB, ANKANMEHOB, ANKHHOB, apOMATHYECKUX YT‘JICBOII,OpO,HOB
CITHPTOB, aNbAETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTEIX H CIOXHBIX DHPOB, XKHPOB,
HUTPOCOCTUHERHIT U AMHHOB, AMHHOKHCIIOT, 6eJIKOB, YITIEBOAOB (MOHO- au-"v nom{caxapm,uon),
WUHOCTPHPOBATE TEHETHYECKYIO CBA3L MEXIY HHMH ypaBHeHHaMH coomerc*rnymumx
XAMHYCCKHX PEAKIUi ¢ UCIOIB30BAHAEM CTPYKTYPHBIX (opMyir; L
' CtbopMHpOBaHHOCTb YMEHUS NOATBEPHIATh HA KOHKPETHBIX anMepax xadeTep
3ABHCHMOCTH PCAKLHOHHOH CNOCOGHOCTH OPraHMYEeCKUX COSAMHEHHH OT Kpamocm U THOA
KOBATICHTHOM CBA3M (C- ¥ T-CBS3H), B3aHMHOTO BIMSHHUS ATOMOB M TPYTIN aTOMOB B MONEKyJIax;

C(bOpMHpOBaHHOCTB YMEHHS XapaKTepU30BaTh MCTOYHHKH yrnenonopozmoro CBIPBSA
(Herbn, IPAPOIHEIA TIas, yrom,) cnocoﬁbl ero nepepaﬁonm 1 npaKﬂrqecxoe HpHMeHeHHC
" HPOAYKTOB IEpepabOTKH; : : :

cq)opMHpoBaHHocrb BIAJCHUSN CHCTEMOM 3HaHHWH © €CTECTBEHHO- Hayqnmx ‘MeTOmaxX
MO3HAHKA — HaONIONCHHH, H3MEPEeHUH, MOJC/IUPOBAHEH, 3KCHCpHMeHTe (peaJIBHOM U
"MmcneHHOM) H YMEHHUS IIPUMEHATE 3TH 3HAHMS, o : L

cOPMUPOBAHHOCTE YMEHHS TPHMEHSTD OCHOBHbie o'népauHH MHCJIHTC.HBHOH
ACATENBHOCTY — AHAIMI W CHHIE3, CpaBHEHHe, ODODINCHHE, CHCTEMATW3AIHIO, BBIxBJ{eHHe
IPHYHHHO-CIIEACTBEHHBIX CBI3CH — 1Jif M3YUECHHUS CBOMCTB BCICCTB H XHMHYECKHX peaxumr .

* ChOPMHPOBAHHOCTE YMEHHH: BBIBIATE B3aUMOCBSI3b XHMHUCCKAX 3HAHMI ¢, TIOHATHSMH H
Irpe,[{CTaBJIeHHSlMH JIPYTUX ~ €CTECTECHHO-HAYYHBIX - TIPEIMETOB i 60J1ee OCO3HAHHOTO
NOHKMMAHUA CYLHOCTH MATEPHAIBHOTO ¢AWHCTBA MHPA, HCTIONB30BATE. CHCTCMH‘BIC 3HAHHA 10
opraHqucxon XHMUHE JUTs OOBACHEHUA U IPOTHO3MPOBAHAS SBJICHHH, I{ME:IOIIIHX eCTGCTBc.HHo-

c¢opMHpOBaHHOCTL YMEHMI: IlpOBOI[HTb pac4€Tel  HO XHMquCKHM cbopmyJIaM "
YPABHEHHAM XHMUYECKHX peakiHii ¢ HCIOIB30BAHUEM (U3IMUCCKUX BelMIME (Macca, o6néM
rasoB, KOJHYECTBO - BEILECCTBA), XAPAKTCPUIYIOUMX BEINECTRA ¢ KOJUYECTBEHHOH CTOPOHEL
pacqe'm 1o Haxon{,ueﬂnm XHMHHECKO# ‘GOpMYIIbl BEINECTRA N0 H3BECTHBIM MaCCOBblM JA0IAM
XHMHYECKHX 3IEMEHTOB. IIPOAYKTAM CTOpaHu, TUIOTHOCTH ra3006pa3m;m BEeIECTB; -

clOpMHPOBAHHOCTS YMEHHUH: NPOTHOIHPOBATH, AHATM3KPOBATE OIIeHHBaTI: C IIOBPIIIHH
--3Konochcmn -be30nacHOCTH  [IOCTIEACTBHS - ORITOBOX U TIPOU3BO/ICTBCHHOM IEATENBEHOCTH
YelloBeKa, ' CBA3aHHON. ¢ mepepaboTkol BEIIICCTB, HCHOHB?.OB&TL TIOJIY9eHHBIE - 3HAHUA - JIS
IIPHHATHS TPAMOTHBIX PEILIEHUH n:poﬁneM B CHTYRLIIX, CBA3AHHEIX ¢ XUMHEH;

c()OpPMHPOBAHHOCTb YMECHHH: CaMOCTOSITERBHO HHaHHpOBaTb H IPOBOZUTD XHMH%GKHH
IKCIEPHMEHT {ONYUCHHE U H3yUCHHE CBOMCTB OPTaHHIECKHX Bemecm KauECTBECHHBIC peamnn
| YTREBOAOPOAOB PasTMUHBEIX  KNACCOR W KHCJIOPOACOAECPKALIUX ~ OPraHi4eCKHX BEINECTB,
pellleHye 3KCl’IepHMeHTaJ'IBHbIX 3ajaq Mo PaCTO3HABAHHIO opraHqucmx BemeCTB) c
coOMONCHYEM MNPaBHI  Oe30MacHOTO  OOpalNCHWS ¢ BelleCTBAME H NAGOPATOPHBIM
oGopy,aOBaHueM (GopMyIHpOBaTL LieNb HCCICAOBAHMS, IPEACTABIATD B pasmmnon (popme
pe3yNbTATH SKCIEPHMEHTA, aHaanponaTb 1 OLICHUBATh UX JIOCTOBepHOCTb

chOPMUPOBAEHOCTE yMeHu#: . " o :

coﬁmonaTL TIpaBHIIa BKOJIOFHTleCKH nenecoodpasHoroe: noae;lemm B 6my H pr,uonon
JMEATENBHOCTH B IEJAX COXPAaHEHHA CBOETO 3A0pOBHA, oxpy)xammeﬁ npupom{on cpe,m H
JOCTHKEHHA €€ YCTOHMBOTO Pa3BUTHS; L .

OCO3HABATH OMACHOCTH TOKCHYECKOTO ACHCTBHA HA JKHBBIC OpFaHHBMBI onpenenedﬂmx
OPTaHUHECKHX BELIECTB, HOHAMAS CMBIC]] 110Ka3aTeNs HI[K . :

Gar .



AHANM3UPOBATH  [ENecOOOPa3HOCTh  NPHUMEHEHHS  OPFaHMYECKUX - BELIECTB B
NPOMBIIINEHAOCTH B B OBITY ¢ TOUKH 3peHHA COOTHOUIEHHS PHCK-TIONE34; '

- ciopMupoBaHHOCTE YMEHHIE: OCYILECTBIATD UeIeHaNPaBJICHHEIH HOHCK XUMHYECKOH
AHGOPMAIHH B Pa3IHYHBIX MCTOYHHKAX (HaydHas H yqe6Ho~HaquasI nmepa’rypa cpencTaa
MaccoBoil MHGopMauuH, MHTepHeT M Apyrue), KPHTHYECKH AHATM3NPOBATE XHMHUECKYIO
HH(bopMaumo nepepalaTsiBaTh €€ H HCNOL30BATh B COOTBETCTBUH € HOCTaBJIeHHOH yueOHOMH
3ajauci. _ : _ _

11 KJACC S LT
[IpemMeTHBIC pe3yabTaTel OCBOSHHA Kypea «Oﬁmaﬂ U Heopral_ﬂuqecxaj{ XEMHSD»
~OTPaKarOT: \ -
CCbOpMHpOBaHHOCTB MpEeACTABICHHI: O MaTepHaIIbHOM e,r{HHCTBe MHpa, 3aK0H0MepHocmX
¥ NO3HABACMOCTH SIBICHMI NPHPOIBL, O MECTE M 3HAYEHUM XHMHHU B.CHCTEME €CTECTBEHHBIX
Hayk U ¢€ ponu B o0cciieueHHH YCTOHUHBOro pa313pmm B PellicHHH npobiem 31(01101"1»1%;,1(01{
JHEPreTHYECKOH W - MUIIEBOH OE30MacHOCTH, B Pa3BUTHH MEIMLMHEL CO3NAHUK _HOBBHIX
MATCPHANOB,  HOBBIX  HCTOMHHKOB  3HEPru¥, B  ODECNMCYCHHM . paIHOHATLHOIO
PUPOAOINONB30BAHNA, B POPMUPOBAHHH MHPOBO33PEHHUS H 00l l(ym;'rypm YEII0BEKa, a '[&K)KC
3KONOTHYECKH ODOCHOBAHHOTO OTHOWIEHHUSE K CBOEMY 3/I0POBEIO H NPHPOIHOH cpere; . .
 BJaNeHAe CHCTEMOH XMMWYeCKMX 3HAHHH, KOTOpas BKJIIOYAET: OCHOBONONATAIOUINE
HOHATHA — XMMHYECKUH IEMEHT; aTOM, SAPO aTOMa, H30TOHEL, 3JIe1crp0HHaa oGorodKa aToMa, s-

, p-, d-aToMHBIC opGHTa.nH OCHOBHOE ¥ BO36YXIEHHOE COCTOSHHA 2TOMa, THOpUARaLAs
ATOMHBIX OpOHTANell, MOH, MOJEKYNld, BAICHTHOCTD, aneKrpoomHuaTeanocrb . CTEIIeHb
OKHCINEHHUs, XUMMYECKas CBsi3b (KOBaJeHTHad, - HOHHas, METa/UIHNYEeCKad, BOJIOpOItHaSI)
: KpHCTaHHquCKaH pemenca ‘XHMHYECKas PEeaKIMs, PacTBOp, 3J'I€K'[’p0J‘lHTBI HCBHCKTPOJIHTI:I
TEKTPOIUTAISCKAS  JHCCOLMALHS, CTENEHb  JUCCOUMALMH, Bonopongm [TOKA34TEJIb,
OKHC/THTEb, BOCCTAHOBUTEND, TEIIOBOK 3 PeKT XxuMudecKoi PEAKIIHH, CKOPOCTH XHMHEHE Ko
peaJ(HHH XHMHYECKOE DPABHOBECHE; TEOPUM M 33KOHBI - (Teopuﬂ SIMEKTPOIUTHHUCCKON
,a:mccounaunn nepuoxudeckuil 3akon L. MenpeneeBa, 3akoH COXpaHEHHS Macchl. BEINCCTB,
3AKOH 'COXPaHEHUS U “MPeBPAICHUA SHEPrHU 1pH XHMHYECKHX PEaKIudX, 3aKOH MOCTOAHCTRA
cocraaa BEIHECTB, 3AKOH ACHCTRYIOIIEX MAacc), 3al(0HOMepHOCTH CHMBOquecmm S3BIK XHMHH,
MHPOBO33PECHUECKHE 3HAHWS, JEHAMME B OCHOBE MOHAMAHMS IPHYAHHOCTH H CHCTEMHOCTH
XUMHYECKHX ABICHUI; COBPEMEHHEIE TPC/ICTABICHAS O CTpOBHHH BCHIECTBA HA ATOMHOM,
WHOHHO-MOJEKY/ISAPHOM M HAJIMOJICKY/ISPHOM  YPOBHAX; npencmnﬂeﬂm 0 MexXaHu3IMax
XHMHUCCKHX  -DeaKIH, TCpMO,B;HHaMH‘-IeCKHX M KHHETHYCCKHX 3aKOHOMEPHOCTAX  MX
OpOTeKaHWs, O XHMHYeCKOM PABHOBECHW, pPacTBOPaX M~ JUCNIEPCHBIX - CHCTCMAx;
thaxTomornIecKue CBEJIEHMS O CBOMCTBAX, COCTARE, nonyqennn 1 Ge30macHOM HCNOMB30BaHYH
BROKHEHMIIMX HEOPraHM4YECKHX BEIECTB B OBITY H IPAKTHYECKOH IIC}ITeHBHOCTH '-ICJIOBCKa,
O0IIMX HAYYHBIX MPHHIMITAX XWMHHECKOTO TIPOH3BO/ICTRA; | _

C(bopanonaHHOCTb YMEHWH BBIABIATE xapaKrepHHe NPA3HAKH IIOH)ITHH, yCTaHaBnHBaTL
MX B3aHMOCBA3b, HCTIONE30BATh COOTBETCTBYIOUIME MOHATHS upy OfTACAHUA Heopraﬂnqccxnx
BEINECTB U UX NpEeBpaIlCHHH; : - : -

C(bopMHpOBaHHOCTB YMEHHS HCII0/IB30BATh xnmnqecxyro CHMBOJ‘JHKy anst COCTaBJ'[eHHSI
dbopMyn BeIecTB W YpPaBHEHMH XMMHYCCKHX peaxiui, cncremamqecxyro HOMEHI{JIdT_Ypy
(IUPAC) n TpHRHAIEHEIC HA3BAHUS OTJACIbHEIX BEIECTB, : AR

. cc])opMHpOBaHHOCTB YMEHHA ONPENENATh BAIEHTHOCTD M CTCl'IeHB OKHCTICHHA XHMqucxnx

JMEMEHTOR B COCUHEHUAX, BYI XHMUWYCCKOH CBA3M (KOBaJIeHTHaFI HOHH&SI, MCT&JIJ]H‘{eCKaSI
' BOJIOPOJHAS), TN KPHCTALTHUYCCKOM PEINETKH KOHKPETHOTO BEIECTBa; :

¢hopMHpOBaHHOCTE  yMeHHA OOBACHATE 3aBHCHMOCTh  CEOMCTB Bel.lleCTB o1 BHJA
XMMHYeCKOH CBSA3M M THIa KpHCT&JUJHT-IELKOH PEIIETKH, OGMCHHHH | ,I[OHOpHO-aKLICHTOPH'bH{
MCXaHH3MEI o6pa3013amm KOBaJ'IeHTHOPI CBA3H, - : :

COPMHPOBAHAOCTE  YMEHHI: KﬂaCCH(bHquOBaTB HeopraHqucme BCH],CCTBEI 0 - HX
cocmnyg XMMHYecKie peaxuuu 1o paznntmﬂm rrpmHaJ(aM (rmcny u COCTaBy peampywumx



)

. BCHICCTR, TCIIHOBOMy B(D(IJCKTY pealcumi HIMCHCHHIO CTCHCHEH OKHCHCHHH SIICMCHTOB

A%

OOpaTAMOCTH, - YUaCTHIO KaTaNH3aTtopa M JPYTHE); CAMOCTOATENBLHO. BBIﬁHpaTB OCHOBaHUS . M
KPHTEPHH A KNacCH(HKAINH H3YHaeMBIX BEIIECTB i XUMHYECKHX peaxiruii;
¢pOPMHPOBAHHOCTD  YMEHHA . PaCKPbIBATh CMBICT NEPHOAMYECKOLO '3aK0Ha 4. W
MenaeneeBa M JeMOHCTPHpPOBArb  €ro cucmmammpy}omy}o, oﬁmcnmenr,ﬁy}o "
IPOTHOCTHYECKYIO (PYHKIINHY; :
¢popMHPOBAHHOCTH YMEHHH: XapaKTePHU30BaTh 3JICKTp0HHOC crpoeHHe aTOMOB U HOHOB
XHMAYECKAX 3JEMEHTOB IepBoro—4etBéproro mnepronos Ilepuoamueckon cucremst JIH.
MeRzeneesa, HCHOb3YS OHITH (SHEPTETHYECKHE YPOBHM», «IHEPTETHYECCKHE NOYPOBHIY,
«s-, p-, d-atoMHBIE OpOMTanM», «OCHOBHOE H BO3OYXKIEHHOE IHEPreTHIECKHE COCTCAHMA
aToMa»; OOBACHATL 3AKOHOMEPHOCTH W3MEHEHUS CBOHCTB XHMHYECKHX NEMEHTOB .M HX
COeTHHEHHIT [0 HepHoIaM H rpynnaM [lepuomuueckoii cucremst J1. M. Mennenéesa,” BaJIeHTHBIe
BO3MOKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHMS UX 3JIEKTPOHHBIX 000/I09eK; .
chOpMHUPORAHHOCTE 'YMeHWHi: XapaKTepu3oBaTh (OMHCHIBATE) OOIIUE  XMMHUCCKHE
CBOUCTBA BEINECTB PA3TUIHBIX KIIACCOB, MOATBEPXKAATH CYILECTBOBAHUE FEHETHIECKOH CBA3H
MESKILY EGOPraHHHECKAM BEIECTBAMH € TIOMOIIBIO ypaBHeHPIH coorBeTCTBylomnx XHMEYECKAX
peakiuit; _ - _ ._ _
chOPMHEPORAHHOCTS YMEHUS PACKPHIBATE CYIIHOCTE: OKHCITHTETBHO- BOCCT&HOBHTGJIBHBD(
Peakiiui MOCPEICTROM COCTaBIeHHs HIEKTPOHHOrO GanaHca ITUX peaKuui; pealcmm HOHHOTO
o6MeHa TyTEM COCTABICHHS HX NOMHEX H COKDAINEHHLIX HMOHHBIX yPaBHEHWMI; peaKmuit

THAPOIH34,; peaKI_[HPI KOMHHCKCOOﬁpﬁSOBaHHﬂ (Ha NpUMCPE I‘]ii,[[,pOKCOKOMl'UTeKCOB I.[HHKa H

ATIOMHHWH); . \
cqaopMHpOBaHHocn. YMCHHS OOBACHATE 3axon0mepﬂocm npOTeKaHHsI XHMHIECKAX

peaJ(IIHH ¢..y4€TOM WX 3HEPTeTHYECKHX XapaKTEePUCTHK, Xapakrep HaMeHeHHa CKOPOCTH

XMMHYECKOH PEaKIMK B 33BHCHMOCTH OT PasiMYHBIX (baKTopOB a TaloKe XapakTep CMeHleHHﬂ

- XHMUUYECKOTO PABHOBECUS MO} BAWSHACM BHEIIHUX BO3AeHCTRUH (TIpHHITHI Jie I_HaTeJII:e)

c(opMUPOBAHHOCTb YMEHUSI XAPAKTEPU3OBATE XUMUYECKHE PeaKilvi, JENaIIHe B OCHOBE
MPOMBUILUICHHOTO TNOMYYEHHsT CEPHOW KKCIOTBL, AMMHAKa, oﬁmﬂe Hay"-IHBIe HpHH].IHHBI

XUMHYCCKUX TIPOU3BOJCTB; LENeco00paHOCTL. NIPUMEHECHUS HEOPraHKICCKHX Bemech B
_l'[pOMBl'HIJICHHOCTH ¥ B GBITY ¢ TOYKH 3pEHHS COOTHOUIERHA PACK-TIONB3a;

_ C(l)OpMHpOBaHHOCTb BIAACHUS CHCTEMOH 3HAHKUH 0 METOJAX HAYIHOTO TIO3HAHNSA ABNCHUN
HpHpOI[BI - HaﬁJ]lO,EleHHC, H3MepeHiie, MO,I[GJIHpOBaHHe, 3KCIIepHMCHT (pea.m;HmH n
MBICIICHHBI ), HCHOJTBByeMLIx B CCTCCTBCHHBIX HayKaX, yMEHUs# NPHUMEHATE 3TH 3HaHHS npﬂ
IKCNCPHMEHTANBHOM HCCICAOBAHKN BEIIECTB W /IS OOBACHEHHUS - XKHMHYECKUX }IBJ'ILHPIH
HMCIOIIHX MECTO B IPUPOJE, IPAKTHICCKOH ,IIEH'IBJTBHOCTH 4eI0OBEKa H B HOBCGJ]HCBHOH HKH3HH,

CtbopMHponaHHon:Tr:. YMEHHS BEISBISTE B3AUMOCRS3b XMMHUECKAX 3HAHUH ¢ TIOHATHSNM K
HpeHCTaBJIeHHHMH JHAPYTHX . €CTECTBEHHO-HAYIHBIX l'lpe,I!;MCTOB I,J],JIH 60Jlee -OCO3HAKHOTO

'HOHHM&HH}I MaTepHaJ'ILHOI‘O e,E[HHCTBa Mupa : e - T

C(bopMHpOBaHHUCTB YMEHHSA IPOBOIHTE PaCHETEL: C HCIIONB30BAaHACM nommm «MaccoBas
JIOJIS. BEIIECTBA B PACTBOPE» I «MOITAPHAs! KOHUCHTPAIHSA»; MAaCChl BEIIeCTRa MK 00béMa rasa
110 H3BECTHOMY KOJIMYCCTBY BEMIECTBA, MACCE MU 0OBEMY OIHOTO U3 yqacmyfomvrx B peaKkLuH

. BCIICCTE,; TCOJIOBONO SCI)II)GKTEI peaKIIHH JHAaYCHHA BO,I],OPOII,HOFO HOKSS&TCJISI pacTBOPOB KHCIIOT

H ENoYeR ¢ H3BECTHOH CTENEHBIO NMCCONHMAIMH; Macchl (00BéMa, KONHHECTBa Bemecma)
IPOAYKTa PeaKLMH, €Cli OAHO M3 NCXOJHBIX BENIECTB JAHO B BHIE PacTBOpa ¢ OLpeAgIEHHOMN
MaccoBOM foneH pacTBOPEHHOTO BENIECTBA WM JAHO B H30OBITKE (mee"r npumecn), AOIH
BBIXO/A FIPOAYKTA PEAKUNH; O0BEMHEIX OTHOLICHHH T430B; = v

chOPMHMPOBAHHOCTh ymelmn' CaMOCTOSTENBHO TLIAHHPOBATh H TIPOBOTMTH XHMUUECKIH
IKCIICPUMEHT (r[poge,t{eﬂue peaxuuii MOHHOro 0GMeHa, TIOTBEPKACHHE Ka4eCTBEHHOTO' COCTaBa
HCOprﬂHH‘ICCKHX BCHICCTB, OOPCICICHHE Cpf:,I[BI pacTBOpOBR BEIIECTR ¢ HOMOIIIBIO PIH,II,HKaTOpOB
H3YYEHUE BIMSHUS. PA3THYHEIX - GAKTOPOB HA CKOPOCTb - XAMHYECKOW  pPeakiluy; pPenrcHue
IKCTIEPUMEHTATBHBIX 3144 IO TeMaM «Me’rannm» " <<Heme"rannm») c COGJIIOII.CHHCM npamm



<

e30nacHoro oOpallleHHs ¢ BEWIECTEAMH M J1abOpaTOpHBIM 060pyzgoaaHHeM ({)opmynnpoaa'rb

nenb MCCIENIOBaHUS, TIPEACTARNATh B. PasTHUHON q;\opMe peaynb’ra'rm 3KCHepH_Mf:HTa,

aHAJTH3MPOBATh H OLEHHBATH HX JIOCTOBEPHOCTS, : :
cbopMHAPOBAHHOCTD YMeHUii: COGNIONATE TIPaBHJIA TIONTB3OBAHKS XMMHHECKOH nocyoH u

- T1abOopaTOPHBIM 00OpYNOBAHUEM, OGPAIICHHS ¢ BEIECTBAMH B COOTBETCTBHH, ¢ HHCTPYKLHIMHE

10 BBIIOTHEHHIO 1adOpaTOPHBIX XHMHYCCKHX OINBITOB, 3KOJOIMYECKH ﬂenecooﬁpamoro
MOBENCHHA B ObITYy M TPYJOBOH IESTENGHOCTH B LEISX COXPAHEHHS CBOCTO . 31ODOBB,
OKPYXAIOmIEH TNPHPOIHON Cpefibt M JOCTHKEHHS ©& YCTOMUHBOIO Pa3BHTH, _OCO3HABATH
ONIACHOCTH TOKCHYECKOTO JACHCTBMS HA JKHBBIE OPraHH3MEL onpe,uenéHHbD( Heopra}mqe CKHX
BEIEeCTR, TOHUMAs CMBICT nokaszarens [1IK; : : e
cOPMUPOBAHHOCTh YMEHMIA: OCYILICCTBIIATE ueneHanpanneHHbm noucx XHMH‘{E‘CKOH
HthopmauHu B pas;IMYHBEIX MCTOUHWKAX (HayyHas W yucOHO-HAy4HAas JmTepaTypa, CpeicTBa
maccoBoll mHbopManuu, UHTepHeT W apyrue), KpHTquCKH aHATH3HPOBATh - xmuqecxylo
uRdopMaIiio, nepepabaTLRaTE €8 H HCIONE30BaTh B COOTBCTCTBHH c l'IOCTaB.]'[eHHOH yqeﬁHOH

3aJAYeH.

c e
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