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IHosicuuTeaLHAA 3aMHCKA

PabGouast mporpamma pa3paboTaHa Ha OCHOBAaHHUU CJIACAYIOIIMX HOPMATHBHO-
MPaBOBBIX JOKYMEHTOB:

-OenepanpHoro 3akoHa oT 29 nexadps 2012 romga Ne 273-03 «O6 oOpazoBaHuM B
Poccuiickoit denepanuny;

- nmpukaza MunucrepcTBa oOpa3zoBaHusiu HaykuPoccuiickoit ®@enepanuu ot 17
Mas 2012 roga Ne 413 «00 YTBEPKICHUU denepanbHOTo
rOCyIapCTBEHHOT000Pa30BaTEIBHOTO CTAHIaPTA00IIEro 00pa3oBaHUsY,

- mpukaza MuHHCTepcTBa 00pa3oBaHusAM Hayku Poccuiickoit ®denepanuu ot 30
aBrycra 2013 roga Ne 1015 «O06 yrBepxxnenun Ilopsiika opranu3anny U OCyIECTBICHHS
00pa3oBaTeNbHON NEATEIBHOCTUIIO OCHOBHBIM 00111€00pa30oBaTebHBIM MPOrpaMMaM —
o0pa30BaTeNbHBIM MMPOTPAMMaM HAYAJILHOTO  OOIIEro, OCHOBHOTO OOIIErou CpeaHEero
o01rero o0pa3oBaHUsY;

- TMPUMEPHOM OCHOBHOM 0Opa30BATEIBLHON MPOTPAMMBI CPETHETO o0uiero
obpazoBanus (mpoTokoi ot 28.06.16 2/16- 3)

- IOCTAHOBJICHHE IIABHOI'O T'OCYJAapCTBEHHOI'O0 CAHMTAPHOIO Bpaya Poccuiickon
Oenepatn - ot 29.12.2010 Nel89 «O6 yrBepxkaenun CaunlluH 2.4.2.2821-10
«CaHUTapHO-IMTUACMHUOJIOTHYEeCKHE TPEOOBAHUS K YCIOBUSMHU OPTaHHU3AIMN OOyUYCHUS B
00111e00pa30BaTENbHBIX YUPEKIACHUIX .

OnexTuBHbIM Kypc «OOwmas Xumus» npeaHasHaueH aias yvammxcs 10-11-pix
KJIaCCOB U paccuuTaH Ha 69 vacoB (1 yac B Hegenro). 35 — 10 kmacc, 34 — 11 kiacc.

Leapb 3JIeKTUBHOI0 Kypca: CUCTEMaTU3UPOBATh U 00OOITUTH 3HAHUS YUaIUXCsI 110 00IIen
XUMHUA.
3agaum:
MPOJOHKUTH (POPMHUPOBAHKE 3HAHUN yUAIIMXCS IO 00IIeH XUMUU;
MPOJOHKUTH (POPMHUPOBAHKE Ha KOHKPETHOM y4€OHOM MaTepuaie YMEHHI: CpaBHUBATH,
aHaJ'II/ISI/IpOBaTB, COIIOCTAaBJIATh, BBIYJICHATH CYHIGCTBCHHOC, CBA3HO, FpaMOTHO nu
JIOKa3aTeIbHO M3J1araTh YIeOHBIN MaTepHalr;
PaSBI/ITB HO3HaBaTeJ'II)HI>II\/'I I/IHTepeC K I/ISY‘IGHI/IIO XUMHUHU

MIOMOYb y4alluMCsl B OCO3HaHHOM BbIOOpE
npogeccity.

O1b60p TeopeTHuuecKOoro MaTepraia Mpou3BeIEH B COOTBETCTBUU C HaOOJIee 3HAYUMBIMU
paznenamMu  QpyHAAMEHTAnbHOW  XWMMHUHU. Marepuan CTPYKTYPHpPOBaH  COTJIACHO
nuaakTudeckuM npuHiunaM. (IlociaenoBaTeIbHOCTH, CHCTEMATHYHOCTH, HATJISZIHOCTH,
AKTHMBHOT'O 00y4YeHMNs )

Metoab! 1 (popMBbI 00yUeHHA: YPOK-TIEKIIMs, KOHCYIbTAIIHSI, CAMOCTOSITENIbHAs paboTa ¢
JTUTEPaTypPOU, UCTIOIB30BaHNEe HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMH.
@DopMbl OPraHu3annu y4eOHo 1esiTeJJbHOCTH: UHINBUyalIbHASL, TPYIIIOBAs,
KOJJIEKTUBHAS.



Coaep:xanue

OPTAHUYECKAS XUMUS

DopMHUpPOBAHUE OPTraHUYECKON XUMHUHU Kak Hayku. OpraHudeckue BemiecTBa. OpraHudeckas XUMUS.
Teopus CTPOEHUS OpraHNYECKUX COCOUHCHUI
A. M. bytnepoBa. Yraepoansiid ckener. Pagukansl. OyHKIIMOHATBHBIE TPYNNBL. ['OMOIOTHYECKUMA psiI.
I'omomoru.

CrpykrypHas nuzoMmepusi. Homenknatypa. 3HaueHHEe TEOPUH CTPOCHUS OPTaHUUECKUX COCTUHEHUN.

ONEeKTpoHHas TPHUPOAa XWMHYECKHX CBA3€ B OpraHMYecKnX coeanHeHusX. Kiaccudukamms

OpPraHUYECKUX COCIUHEHUM.

YIJIEBOAOPO/AbI

DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpOEHUE aikaHoB. I'oMonormueckuil psa. Homenknatypa u
m3oMepusi. Du3NUEeCKUE W XMMHUYECKHE CBOMCTBA ajkaHOB. Peakuus 3amewieHus. [lonyuenue u

MPUMCHCHUC aJIKAHOB.

HenpepaeibHble yriieBoI0pOAbI

AnkeHbl. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE aJKEHOB. [OMoJoruyeckuii psia.
Howmenxknatypa. M3oMmepusi: yriiepoJHON LIeNH, IMOJOKEHUS KPaTHOM CBSI3M, yuc-, mpauc-u30MepHsl.
XUMHUYECKHME CBOMCTBA: pEaKUMUM OKHUCIEHHWS, NPUCOCAMHEHUsA, nonumepuszauuu. I[IpaBuio
MapkoBHuKOBa. [TonydeHue v NpUMEHEHNE aIKEHOB.

Anxkanmnensl. Ctpoenne. CBoiicTBa, mpuMeHeHue. [[pupoaHeIit KaydyK.

AJNKMHBI. DJJEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHHME aleTWieHa. [OMOJIOTH U H30MEpHI.
Homenknarypa. ®usuueckue M XUMUYECKHE CBOMCTBA. Peakiuu NPUCOEIMHEHUS M 3aMEIlEHHUS.

Ilonyuenue. Ilpumenenue.

ApoMaTHnyecKue yrieBoaopoabl (apeHbl)

ApeHbl. OneKTpoHHOE u MIPOCTPAHCTBEHHOE CTpOEHHE OeH3oa. N3omepus
1 HOMeHKnarypa. Pusnuueckue M XUMHUUECKHe CBOWcCTBa OeH3oia. ['omornorm Oenszona. OcoGeHHOCTH
XUMHAYECKHX CBOWCTB IOMOJIOrOB O€H30Ja Ha IMpUMEpe Todyosa. | 'eHeThdeckasi CBA3b apOMaTHYECKHX

YTJI€BOAOPOAOB C APYTUMHU KiIaCCaMU YTJICBOAOPOJ0B.

IIpuponHbie HCTOYHMKH YIJ1€BOAOPO/IOB
[pupoansiii ra3. [lomytHele HedTsHbIe Ta3el. HedTs m HegTenpoaykTsl. Du3MUYECKHE CBOWCTBA.

Crocobsr  mepepabotku  HedTu. Ileperonka. Kpekunr TepMuyecknii W KaTaTUTHYECKHU.



Koxcoxumuueckoe npouseo@cmeo.

KNCJIOPOACOAEPKAINME OPTAHUYECKHUE COEINHEHUA

CnupThl B (PeHOTbI

OpHoaToMHBIE TpenenbHble cnupThl. CTpoeHHe MoJeKyls, (QpyHKIMOHaiIbHas Tpynma. Bomoponmnas
cBsa3b. M3omepus m HoMeHkmarypa. CBoiicTBa MeraHona (dTaHOJdA), TMOMY4YEHWE W IMPHUMEHEHHE.
DU3N0IOTHYECKOE JIiecTBUE CIIUPTOB
Ha OpraHU3M 4YesloBeKa. | 'eHeTnueckas CBsI3b OIHOATOMHBIX IIPEJEIbHBIX CIIMPTOB C YIIIEBOJOPOIAAMHU.

MHoroaToMHble CHUPTHI. DTUIIEHTINKONb, IuLepuH. CBoMCcTBa, IPUMEHEHHE.

DeHOJIBI. Crpoenue MOJICKYJIbI ¢enomna. B3aumuoe BIIUSIHUE aTOMOB
B MOJEKyJe Ha mpuMepe Moiekyisl ¢(enoma. CpoiictBa ¢eHonma. TokcHYHOCTH (eHoda M ero

coenuuenwit. [Ipumenenue denomna.

AJbaerujibl, KeTOHbI

Anpuerunpl. CTpoeHHe MOJIEKyJbl (GopManbieruaa. @DOyHKIHMOHANbHAas Tpymmna. M3omepus u
HOMEHKJIATypa. CaoiicTBa aJIbJIeTUIOB. dopmManpaerun
U alleTalbICTH/: MOIYyYCHUE U PUMEHEHUE.

AnieToH — mpencraBuTens KeToHoB. CTpoeHue MoJieKybl. [Ipumenenue.

KapOoHoBbIe KHCIOTHI

OHOOCHOBHBIC TpeieibHbIe KapOOHOBBIE KUCIOTHL. CTpoeHue Mojekya. DyHKIMOHAIbHAS TpyIIa.
Wzomepuss m HOMmeHKinartypa. CBoiicTBa KapOOHOBBIX KHCIOT. Peakmust stepudumkanuu. llomydenue
KapOOHOBBIX KUCJIOT U MPHUMEHECHHE.

Kpatkue cBe/ieHHs 0 HEpeeIbHBIX KapOOHOBBIX KUCIIOTAX.

['eHeTHyeckas cBs3b Kap6OHOBBIX KHCJIOT C APYTUMHU KJIaCCaAMU OPraHNYCCKUX COeHHHCHHﬁ.

Caoxnble 3¢pupsbl. Kupsbl.
Crnoxusble 3pupBl: CBOICTBa, Moiay4yeHue, npumenenue. Kupol. Ctpoenue xupoB. JKupsl B ipupoe.
CsoiicTBa. [IpumeneHnne.

Moroutue cpeactsa. [IpaBuna 6e30nacHoro oOpamieHus co CpeAcTBaMH OBITOBOH XUMHH.

Yraesoasl.
I'moxo3a. Crpoenue MOJIEKYJIBI. OnTrueckas (3epxasibHas) M30MepHsl.
®pykTo3a — m3oMep TIoko3bl. CBolicTBa Tioko3bl. [Ipumenenune. Caxaposza. CTpoeHHE MOJICKYJIBI.

CRoiicTBa, MpUMEHEHHE.
Kpaxman u memmono3a — MPEACTaBUTEIIM MPUPOTHBIX IMOJMMEPOB. Peaknus MOITMKOHACHCAIIHH.
dusnueckue n XUMHYECKHE CBOMWCTBA. Haxoxxnenue

B ipupoe. [Ipumenenne. AnieTaTHOE BOJIOKHO.



A30TCOJAEP KAINME OPTAHUYECKHUE COEJIUHEHUSA
AMWHBI 1 AMHHOKHCJIOTBI

Amunbl. CtpoeHue Moiekyl. AmuHorpymnmna. ®dusndeckue M XUMHYeckue cBoiicTBa. CTpoeHue
MOJIEKYJIbI aHWINHA. B3anMHOe BIMsSHUE aTOMOB B MOJIEKYJIE Ha TpUMEpE MOJIEKYNbl aHuauHa. CBoHCTBa
aHwiuHa. [Ipumenenue.

AMuHokucaoTbl. M3omepus u HoMmeHkdartypa. CBoiicTBa. AMHHOKHCIOTHI Kak aMQoOTepHBbIE
opranuueckue coenuHeHus. Ilpumenenue. ['eHeTnueckas CBA3b aMHHOKHCIOT C APYTUMH KJaccamu
OpPraHMYECKUX COCTUHEHHH.

beaxkn

Beakn — NPUPOAHBIE MIOJIUMEPBHL. Cocras u CTpPOCHUE. duznyeckue
U XUMHYecKHe cBoHCTBa. [IpeBparuenue 6eIKoB B OpraHu3Me. Y CIIeXy B U3YUYEHUH U CUHTE3€ OEJIKOB.

Xumust U 310poBbe denoBeka. JlekapcrBa. IIpoOiaemMsl, cBA3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX

IpenapaToB.

BBICOKOMOVJIEKYJISAPHBIE COEAJUHEUSA

CunreTnueckue MMOJIMMEPLI

[Tonsitne 0 BBICOKOMOJICKYJISIPHBIX COCTMHCHHUSIX. [Tommmepsr, MO Ty4aeMbIe
B peaKIusIx MOJIUMEPHU3AIIHAH. Ctpoenue MOJIEKYL. CrepeoHeperyispHoe
U crepeoperyisipHoe crpoeHue monumepoB. llommdtmmen. Ilomumpomnuned. TepMoOmIacTHYHOCTB.
[Momumepbl, TmONydyaeMble B peakiusIX MOJUKOHAeHcanuu. DeHohopMabIeruiHble  CMOJIBIL.
TepMOpeakTUBHOCTb.

Cunretnueckne kayuyku. CTpoeHne, CBOHCTBA, MTOydeHHE U IPUMEHEHHE.

Cunrernueckue BojokHa. Kanpon. JIaBcan.

O06o001u1eHne 3HaHUI 110 Kypcy opraHndeckoi Xxumun. OpraHuyeckasi XMMusi, YeJIOBEK U MPUPOJA.

11 kaxacce

TEOPETHUYECKHUE OCHOBbBI XUMHUUN

Baskneiimune XuMu4ecKue OHATHS U 3aKOHBI
Atom. Xumudeckuii anemeHT. MzoTtomsl. [IpocTeie u cl10KHBIE BEIIeCTBa.
3aKOH COXpaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHUS W MPEBPALICHHS YHEPTUH MPH XUMHYECKUX

pCaKknuiax, 3aKOH MOCTOAHCTBA COCTAaBaA. BeH_[CCTBa MOJICKYJIAPHOT'O U HEMOJICKYJISIDHOT'O CTPOCHUH.

Ilepnoguyecknii 3aK0H U NepuoANYecKas ccTeMa XUMHYecKuXx 3jeMeHToB /I. U. MenpaeneeBa

Ha OCHOBE YUYC€HUSA 0 CTPOCHUHU aTOMOB



AToMHBIE opOuTaiy, S-, P-, d- u f-anexrporsr. OcOOEHHOCTH pa3MeIeHUs DIIEKTPOHOB TI0 OPOUTAIIAM
B aTOMax MaJlbIX U OOJIBIIMX MEPUOJ0B. DHEPreTHUCCKUE YPOBHU, MOAYPOBHU. CBS3b MEPHOIUICCKOTO
3aKOHA U TIEPUOUICCKON CUCTEMBl XMMHUYCECKUX 3JIEMEHTOB C Teopuel cTpoeHus aToMoB. [lonoxeHue B
MIEPUOJMYCCKON CUCTeMe XuMuueckux siemeHtoB J[. M. MennmeneeBa Bomopona, JAHTAHOUJIOB,
AKTUHOMJIOB M UCKYCCTBEHHO ITOJTyUYCHHBIX 3JICMCHTOB.

BaseHTHOCT, M BaJICHTHBIE BO3MOXKHOCTH aToMoOB. [lepwoauueckoe H3MEHEHHE BAJICHTHOCTH W

pa3MEpoOB aTOMOB.

CTtpoeHue BemecTBa

Xumuyeckasi cBI3b. BUIbI 1 MexaHM3MBI 00pa30BaHUs XUMHUYECKOH cBsi3u. MoHHas cBsi3b. KaTnoHb!
u annoHbl. KoBaneHTHas HemossipHas cBsi3b. KoBaseHTHas mossipHas CBS3b. DJIEKTPOOTPULATEIBHOCTb.
Crenenb okucieHus. Mertamnuyeckas cBs3b. Bogoponnas cBa3b. [IpocTpaHCTBEHHOE CTPOECHUE MOJIEKYIT
HEOPraHMYEeCKUX M OPraHMYECKHX BEILIECTB.

TuIbI KPUCTATVIMYECKUX PELIETOK U CBOMCTBA BELIECTB.

ITprunHBl MHOr0OOpa3us BELIECTB: H30MEPHUsI, TOMOJIOTHSI, AJUIOTPOIIUS, U30MONUA.

Hucnepcusle cuctembl. VctunHble pacTBOpbl. CrocoObl BbIpaK€HHS KOHIIEHTPALMHd PacTBOPOB:
MaccoBasi Ol PacTBOPEHHOTO BEILECTBA, MOJsIpHAas KoHueHTpauus. Kommouanele pactBopbl. 30y,

rein.

XHuMHYeCKUe peaKkuu

Knaccudukanms XuMHUUECKIX peakIyii B HEOPraHUIECKOW 1 OPraHuIecKOl XUMHH.

CKOpOCTb peakliu, €€ 3aBHCUMOCTb OT pa3lMuHBIX (akTopoB. Karanu3 um Karanm3aTopsl.
O6paruMocTh peakmuii. XuMudeckoe paBHoBecre. CMeEIIeHNe PaBHOBECHS MO JICUCTBHEM Pa3IMYHBIX
¢daxropos. [Tpunnun Jle HlaTense. [Ipou3BOACTBO CEPHOM KMCIOTHI KOHTAKTHBIM CIIOCOOOM.

Onekrponutudeckas aucconuanus. CuibHble W cinadble 3eKTponuThl. Cpena BOIHBIX PaCTBOPOB:
KHCJIast, HeHTpalbHas, menodnas. Bomopoanslit mokasarens (PH) pactBopa.

FI/I,I[IJOJ'II/I3 OpPraHn4YCCKUX U HCOPraHNM4YCCKUX COGﬂHHeHHﬁ.

HEOPI'AHUYECKASA XUMUA

MeTtajuibl.

[Monoxenne METaJIOB B MePUOJITUECKOI cucreme XUMHAYECKHX JJIEMEHTOB
. W. Menneneesa. OOmue CBOWCTBA METAUIOB. DJIEKTPOXUMHUYECKUN PAN HANPSHKEHUH METaylIOB.
OO6mue crmocoOb! MONyYeHUs] METAJIOB. DJIEKTPOJIN3 PacTBOPOB M paciuiaBoB. [loHsATHE O KOppo3uu
MeTauioB. CriocoObI 3aIUTH OT KOPPO3HH.

0O0630p METAIJIOB TJIABHBIX HOATPYII (A-TPYII) HEPHOINICCKON CHCTEMbI XUMHIECKHUX DJICMCHTOB.

00630p MeTamwI0B MOOOYHBIX TTOATPYII (B-Trpymm) meproandeckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB

(xpom, xeme3o).



CIuIaBbI METAIUIOB.

OKCI/IHBI U TUAPOKCHUIABI MCTAJIJIOB.

Hemetajiasbl.
0030p cBoiicTB HemMeTaLOB. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC CBOWCTBA TUIHYHBIX HEMETAILIOB.

OKCI/IHBI HEMCETAJJIOB U KUCIIOPOACOACPKAIIIUC KUCITOTHI. BOI[OPOI[HI)IG COCINHCHU HEMECTAJIJIOB.

I'eHeTHYecKasi CBSI3b HEOPrAaHMYECKHX H OPraHMYeCKHX BellecTB.

I'eneTnyeckas CBsI3b HEOPraHMUECKUX M OPTaHUYECKUX BELECTB.

[lpakTuKkyM: pelIeHHe OHKCIEPUMEHTAIbHBIX 3a7ad 10 HEOPraHW4YeCKOM XHMHH, pELICHUE
IKCIEPUMEHTATBHBIX 3a7ad IO OPraHHYECKOW XMMHUH, pEIICHHE NPaKTHYECKUX PacueTHBIX 3afad,
NOJy4eHHe, COOUpaHne U PAacllO3HABaHUE Ta30B; PELICHUE IKCIEPUMEHTANBHBIX 3a/1a4 IO ONPEAEICHUI0

miIacTMacc 1 BOJIOKOH.

I[lnanupyemble pe3y/ibTaThbl 00yUeHHsI.

JInuyHOCTHBIE, MeTATIPeAMETHBIEC H NMPeAMeTHbIEe pPe3yJIbTaThbl OCBOCHUSI
JINYHOCTHBIE. * TOTOBHOCTh M CHOCOOHOCTh K BBIMOJHEHWIO HOPM W TPeOOBaHWH HIKOJIBHOW >KHU3HH,

npaB ¥ 003aHHOCTEH yUCHUKA;

* YMEHHE BECTH JMAJOr Ha OCHOBE PAaBHONPABHBIX OTHOIIEHWH M B3aWMHOTO YBa)XKEHHS U NPUHATHS,
YMEHHE KOHCTPYKTUBHO pa3perarb KOH(IUKTEI,

* TOTOBHOCTB M CIIOCOOHOCTE K BEITIOJTHEHHIO MOpPAJIBHBIX HOPM B OTHOIICHWHU B3POCJIBIX 1 CBEPCTHUKOB B
HIKOJE, J10Ma, BO BHCy‘le6HLIX Buaax JCATCIbHOCTU,

* MOTPEOHOCTh B YYaCTHUHU B OOIIECTBEHHOW KM3HM OJIMXKAMIIEr0 COLMAIBHOTO OKPYKEHHSI, 00IIICCTBEHHO
MTOJIE3HOMN JIEATEIHEHOCTH;

* YCTOMYMBBIN I03HABATEIbHBIN HHTEPEC

* FOTOBHOCTH K BBIOOPY NMpoduibHOr0 00pa3oBaHuUsI.
MeTtanpeaMeTHbIe:

PeryJsiTHBHBIE. * CAMOCTOATEIBHO CTABUTD LIENIN U 33/1a4H;

CaMOCTOATCIIbHO aHAJIM3UPOBATh YCJIIOBUA AOCTHMIXKCHHA LICJIM Ha OCHOBE yqéTa BBIACJICHHBIX YUHUTCICM
OpPHUCHTUPOB ,I[eflCTBHSI B HOBOM y‘le6HOM MaTCpHUalic;

¢ IJTAHUPOBATH IIYTH NOCTHXKCHUSA ueneﬁ;



* YMETh CAaMOCTOSATEJILHO KOHTPOJIMPOBATh CBOE BPEMSI U YIIPABIIATh UM;
* IPUHUMATH PEUICHUs B TPOOJIEMHON CUTyallil HAa OCHOBE IIEPETOBOPOB;

¢ aJICKBATHO CaMOCTOATCIIbHO OLUCHNUBATH IIPAaBUJIBHOCTE BBIIIOJIHCHU A JIENCTBUS U BHOCHTH HCO6XOILI/IMI>IC
KOPPCKTHUBBI B UCIIOJITHEHUC KAaK B KOHIIC ILCI‘/'ICTBI/IH, TaK 1 110 X0y €ro peajinu3aluu.

KomMmyHuKkaTuBHBIE:
* YUUTHIBATh PAa3HbIE MHEHUS U CTPEMUTHCS K KOOPANHALUY PA3IUIHbIX O3ULUN B COTPYIHUYIECTBE;

* (opMynupoBaTh COOCTBEHHOE MHEHHE M TIO3WIIMI0, apryMEHTHPOBAaTh W KOOPAWHHUPOBATH €€ C
MO3UIMSIMA  TIAPTHEPOB B COTPYJHMYECTBE TIPHU BHIPAOOTKE OOIIETO pEmIeHHs] B COBMECTHOM
JIeATEeILHOCTH,

* YCTaHaBJIMBaThb M CPAaBHHBATh Pa3HbIC TOUKU 3PEHHs, MPESKAC YeM NPUHUMATH PEIICHHS W JeNaTh
BBIOOD;

¢ aprymcHTHUPOBATHL CBOIO TOYKY 3pCHUA, CIIOPUTH U OTCTAMBAThH CBOIO IMO3UIIUIO HE Bpa)KZ[e6HI)IM JJIsA
OTIITIOHEHTOB 00pa3oM;

* 3a]aBaTh BOIIPOCHI, HEOO0XOAUMBIE I opraHuzanuu COOCTBEHHOM NIEATEILHOCTA U COTPYIHHUYECTBA C
MMapTHEPOM;

® OCYHICCTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYCCTBE HGO6XOI[I/IMyIO B3anMOIIOMOIIb,
¢ aJICKBATHO MCIIOJIB30BaTh P€Yb MJIA IMJIAHUPOBAHUA U PETYIIALNN CBOEH JCATCIIBHOCTH,

* OpPraHW30BHIBATH U IJIAHUPOBATH yUYEOHOE COTPYAHUYECTBO C YUUTEIIEM M CBEPCTHHKAMHU, OTIPEAEIISATH
e U (YHKIIMK YYaCTHUKOB, CIIOCOOBI B3aMMOJICHCTBUS; TUIAHUPOBAThH O0IIKE CIIOCOOBI PadOThI;

* OCYILECTBIISITH KOHTPOJIb, KOPPEKLIUIO, OLIEHKY NeHCTBUI napTHEPa, yMeTh yOeKIaTh;

* palotaTh B TIpylne — YCTaHaBIMBaTh pabouue OTHOWWECHMSA, 3(P(EKTUBHO COTPYAHHYATH U
CIOCOOCTBOBAaTh MPOJYKTUBHOW KOOMEpAlWU; WHTETPUPOBATBHCS B TPYIITy CBEPCTHUKOB H CTPOUTH
MPOAYKTHBHOE B3aMMOJIEHCTBHE CO CBEPCTHUKAMU U B3POCIBIMU;

¢* UCIIOJIB30BATh aJCKBATHLIC SI3BIKOBBIC Cpe):[CTBa JUIS OTO6pa)KeHI/I5[ CBOUX T-IyBCTB, MBICHCP'I, MOTHUBOB U
MOTPEOHOCTEN;

* oTOOpaxaTh B peud (ommcaHue, OOBSICHEHHE) COIEp)KaHWEe COBEpIIaeMBIX ACWCTBUH Kak B (opme
TPOMKOH COLIMATM3UPOBAHHOM peuH, Tak U B popMe BHYTPEHHEH peyn.

Ilo3uaBarTeaLHLIE:
* OCHOBaM peaJii3aIiii MPOSKTHO-UCCIIEA0BATEILCKOU AEATEIIHHOCTH;
* cO3/1aBaTh U MPE0OPa30BBIBATH MOJIEIIN U CXEMBI JJIsl PEIICHUS 33]1a4;

* OCYHIECTBJISITH BBIOOp HamOojee HPQPEKTUBHBIX CHOCOOOB pelIeHHs 3a7ad B 3aBHCUMOCTH OT
KOHKPETHBIX YCIOBHIA;

* OCYUICCTBJISATh JIOTHYECKYIO ONEPALMI0 YCTAHOBICHUS POJIOBUIOBBIX OTHOUICHUM, OrpaHUYCHHE
TTOHSATHSI,;

¢ CTPOUTH JIOTUICCKOC pACCYKICHUC, BKIIIOYAIOICC YCTAHOBJICHUEC NPUYNHHO-CICACTBCHHBIX CBSI3CH.



IIpenmeTHBIE pe3yabTaThI.

BbINyCKHUK HAYYHTCS:
XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIOICHIE, U3MEPEHUE, IKCIIEPUMEHT;
ONKCHIBATh CBOMCTBA TBEPIBIX, JKUIKHUX, Tra3000pa3HbIX BEIIECTB, BbBIACIA HX
CYIIECTBEHHbIEC TPU3HAKU;
pacKpblBaTh CMBICI OCHOBHBIX XUMHYECKHX [MOHITHH  «aToOM», «MOJIEKYJay,
«XUMHYECKHUH AJIEMEHT», «IIPOCTOE BEILIECTBOY», «CIIOKHOE BEIIECTBOY», «BAJCHTHOCTHY,
«XUMUYECKas peaklus», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMUU;
pacKpbiBaTh CMBICII 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHON TEOPUH;
pa3ianyaTh XUMUYECKUE U (PU3UUECKHE SIBIICHUS;
HA3bIBAaTh XUMUYICCKUE IJICMCHTHI;
OTIpEeIeNIATh COCTAB BEUIECTB MO UX (hopmynam;
OIpPEEIATh BaJICHTHOCTh aTOMA 3JIEMEHTA B COEIMHEHUSX;
OTIPEENATh TUIl XUMUYECKUX PEeaKIuil;
HA3bIBATh MPU3HAKHN U YCIIOBUS MPOTEKAHUS XUMUYCCKUX PEAKIIN;
BBISIBJISITh NPU3HAKH, CBUJCTEIHCTBYIOIIUE O MPOTEKAHHHM XUMHYECKON peakluu MpH
BBIMIOJTHEHUH XUMUYECKOT'0 OTIbITA;
COCTaBIIATH (POPMYITBI OMHAPHBIX COSAMHEHUIA;
COCTaBIISITh YPaBHEHUS] XUMUYECKUX PEAKIUI;
coOnroaaTh npaBuiia 6€30MacHoOi paboThI IPU MPOBEAECHUHN OIBITOB;
MOJIb30BATHCS JTA0OPATOPHBIM 000PYAOBAHUEM U TIOCYI0M;
BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB;
BBIUKCIISTH MAaCCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEeHTa Mo (PopMysie COeTMHEHNUS;
BBIUHCIIATh KOJMYECTBO, OOBEM MJIM MAacCy BEIIECTBa MO KOJIMYECTBY, 00bEMy, Macce
peareHToB WK IPOAYKTOB PEAKIINH;
XapaKTepu30BaTh (PU3NUECKHE U XMMUUYECKHNE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJa U
BOJOPOJA;
M0JIy4aTh, COOMPATh KUCIOPOJI U BOJIOPOJ;
Pacrnio3HaBaTh ONBITHBIM ITyTeM I'a3000pa3Hble BEIIECTBA: KUCIOPO, BOJIOPOI;
PacKpbIBaTh CMBICI 3aKOHA ABOTraipo;
PacKpbIBaTh CMBICT MOHATUH «TEIIOBOM 3(PPEKT peakinmny», «MOJISIPHBIA 00BEMY;
XapaKTepu30BaTh PU3NUYECKUE U XUMUUECKHE CBONCTBA BOJIBI;
PacKpbIBaTh CMBICT MIOHATHUS «PACTBOPY;
BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;
IIPUTOTOBJIISATH PACTBOPHI C ONPEEIIEHHON MacCOBOM 10JIEN paCTBOPEHHOTO BEILECTBA;
Ha3bIBaTh COEAMHEHMSI U3YUEHHBIX KJIaCCOB HEOPTaHUYECKUX BEILECTB;
XapakTepu3oBaTh (HU3MUECKHEe W XUMHUYECKHE CBOWCTBA OCHOBHBIX  KJIaCCOB
HEOPraHMYECKUX BEIECTB: OKCUAOB, KUCIOT, OCHOBaHMI, COJIEH;
OTNpeeNATh MPUHAJICKHOCTD BEIIECTB K ONpPEAeIEHHOMY KJlacCy COEIMHEHMUI;
COCTaBIATH (OPMYIIBI HEOPTAaHUYECKUX COCTUHEHHU U3YYCHHBIX KJIACCOB;
MPOBOJIUTH OMBITHI, TMOATBEP)KIAIONINE XUMHUYECKUE CBOWCTBA HM3YYCHHBIX KIIACCOB
HEOPraHUYECKUX BEILECTB;
Pacnio3HaBaTh OMNBITHBIM ITYTEM PAcTBOPHI KUCIOT U HIEOYEd M0 M3MEHEHHI0 OKPaCKH
WHANKATOPA;
XapaKTepu30BaTh B3aUMOCBS3b MEX1Y KJIacCaMU HEOPTaHUUECKUX COEIUHEHMI;
packpsiBaTh cMbIch [lepuonnueckoro 3akona /.M. Menaeneesa;
OOBICHATh (U3WYECKUNM CMBICT aTOMHOTO (TOPSIKOBOIO0) HOMEpa XHUMHYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIBI U Nepuojia B nepuoanyeckoit cucreme .M. Menaeneena;
OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHS CTPOEHHUS aTOMOB, CBOWMCTB 3JEMEHTOB B
npeJienax MajibIX MePUOJ0B U TNIaBHBIX MOATPYIII;



XapaKTepU30BaTh XUMHUYECKHE AJIEMEHTHI (OT BOJOpOAA JO KajlbIlMs) HA OCHOBE HX
NOJIOXKEeHHs B iepuoauueckoi cucreme J.1. MenaeneeBa 1 0coOEHHOCTEH CTPOEHUS UX
aTOMOB;

COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB IEpBbIX 20 AJIEMEHTOB MEPHOIUYECKON CHCTEMBI
J.. Menneneena;

PacKpbIBaTh CMBICII MOHATHH: «XUMHUYECKas CBSI3bY, «AJEKTPOOTPUIIATETHLHOCThY,
XapaKTepU30BaTh  3aBUCUMOCTh  (DM3MYECKUX  CBOMCTB  BEIIECTB  OT  THUIMA
KPUCTAJUTMYECKOUN PEIIETKH,

ONpEeNIEATh BUJI XUMUYECKOM CBSI3M B HEOPraHUYECKUX COCTUHECHUSIX;

n300pakaTh CXEMbl CTPOCHHS MOJICKYJ BEIIECTB, OOpPa30BaHHBIX DPA3HBIMH BHJIAMHU
XHUMHYECKHX CBSI3EH;

pacKpbhIBaTh  CMBICT  TOHATHH  «HMOH», «KATHOH», «AHHUOH»,  «3JICKTPOJUTHI,
CHEDJICKTPOIUTBDY, «AJIEKTPOIUTHYECKAsT JUCCOLMALU», «OKHUCIHUTENb», «CTENEeHb
OKHCJIEHHA» «BOCCTAHOBUTEIDY, OKHUCIIEHUEY, KBOCCTAHOBIIEHHE,

OTIPENICTIATh CTENEHb OKHUCICHUS aToMa 3JIEMEHTa B COSMHEHUU;

PacCKpbIBaTh CMBICII TEOPHH JICKTPOIMUTHUYCCKOU TUCCOIHAINH;

COCTaBJIATh YPABHEHHUS JIEKTPOJTUTUYECKON TUCCOLMALUN KUCIIOT, IIEI0YEH, CONEH;
OOBSACHATH CYIIHOCTB IMpOLIecca MEKTPOTUTHUYECKON AUCCOIMAINKM U PEaKIUil HOHHOTO
oOMeHa;

COCTaBIISITh TIOJTHBIEC U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKIIui OOMEHa;

ONpEeIETATh BO3MOXKHOCTh TPOTEKAHUS PEaKIIii HIOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIIMH, ITOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3JINYHbIX BEIIIECCTB;
ONPENIEeTATh OKUCIUTENh U BOCCTAHOBHUTEIID;

COCTaBIISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHil;

Ha3bIBaTh (PAKTOPHI, BAUSIONINE Ha CKOPOCTh XUMUUECKOU PEaKIINH;

KIIaCCU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM PU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTaBOM, CTPOEHHUEM U CBOMCTBAMH HEMETAILIIOB;
MPOBOAMTH OMBITHl TO TIOMYYEHHUIO, COOMPAHUI0 M H3YYCHHUIO XUMHUYECKHX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIIEKUCIOTO ra3a, aMMHaKa;

Pacrio3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YIIIEKUCIBII ra3 1 aMMHaK;
XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH METAJIJIOB,;
Ha3bIBaTh OpPTraHWYECKUE BeIllecTBa MO UX (opmyne: MeTaH, dTaH, STWUJIEH, METaHOI,
ATAHOJI, TJIULIEPUH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAsi KUCIIOTa, CTE€ApUHOBAsT KUCJIOTA,
OJICMHOBAs KHCJIO0Ta, TJII0K03a;

OLICHUBATh BIIMSHUE XUMHUYECKOTO 3arps3HEHUs] OKPYXKAIOIIEH Cpenbl Ha OpraHu3M
YeJIOBEKa;

rPaMOTHO 00paIaThCs C BEIECTBAMHU B TIOBCETHEBHOM JKU3HH;

OTIPENIEeNATh BO3MOXKHOCTh  TMPOTEKAHHWs] PEaKIHi HEKOTOPBIX  MpeJCTaBUTENEH
OPTaHWYECKUX BEIIECTB C KHUCIOPOJAOM, BOJOPOJAOM, METAJJIaMH, OCHOBAHHUSIMH,
raJJoreHaMHu.

Bbll’lyCKHHK IMOJYYMT BO3MOKHOCTD HAYYUTDHCHA:

8b108U2AMb U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl O XUMUYECKUX CBOUCMBAX
eewecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe
peaxyuu, o xapakmepe u HpoOyKMax pasiudHblX XUMUYECKUX PeaKyutl,
Xapaxkmepuzoeamv 6ewecmea no cocmaegy, CMmpoeHuio U Ce0UCMEam, YCMAaHaA8IUeams
APUYUHHO-CIeOCMBEHHbIE C8A3U MeNHCOY OAHHBIMU XAPAKMEPUCMUKAMU 8elecmEd;
cOCmasnaAms MOJEKYIApHble U NOJHble UOHHbLE YPABHEHUS NO COKPAWEHHbIM UOHHbIM
VPAasHeHUsM,



NPOCHO3UPOBAMb  CHOCOOHOCMb — Geujecmeéd  NpPOsGIAMb  OKUCTUMENbHble — UTU
80CCMAHOBUMENbHBIE CBOUCMEA C YUemOM Cmenenell OKUCIeHUs. dNeMEHMO8, 8X00AUUX 6
€20 cocmaes;

COCmasisimv — YPABHEHUsi  peaxkyutl, — COOMBEMCMBYIOWUX — NOCAEO08AMENbHOCHU
npespaujenuli HeoP2aHULeCKUX 6eWecne Pa3IUyHbIX KIACCO8;

8b106UCAMDb U NPOBEPSIMb IKCHEPUMEHMAILHO 2UNOME3bl O Pe3yIbmamax 6030eicmeus
PA3IUUHBIX PAKMOPOS HA UBMEHEHUE CKOPOCTU XUMUYECKOU PeaKyuu,

UCNONb308aMb NPUOOPEMeEHHbIe 3HAHUSL OISl IKOLOSUYECKU SPAMOMHO20 NOBEOCHUs. 6
OKpydscarouell cpeoe;

UCNONb308aMb NPUOOPEMEHHbIe KIIOYEeBble KOMNEeMeHYul npu 6bINOJIHEeHUU NPOEKmos u
VUEOHO-UCCTe008AMENbCKUX  3a0ad N0 USYUEeHUI0 CBOUCMS, CHOC0D08 NOJyYeHUs U
PACNO3HABAHUSL BEUECME;

00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUYECNBAX U XUMUUECKUX NPOYECccax,
KPUMUYECKU OMHOCUMbCS K NCEBOOHAYUHOU UHDOpMayuu, HedobpoCco8eCmHOU peKiame
8 cpedcmeax mMaccosoul uHgopmayuu,

0CO3HABAMb  3HAYEHUE MEOPeMmUYecKUx 3HAHULL NO XUMUU Ol NPAKMUYECKOL
0esimenbHOCIU Yelo8eKd;

Cozoasamb Mmodenu u cxemvl Ol peuleHus Y4eOHuIX U NO3HABAMENbHLIX 3a0ay;
HOHUMAMb HeoOX00UMOCMb COON0OeHUsT NPeONUCAHUL, NPedlacaeMblX 8 UHCMPYKYUSIX
1O UCNONBL30BAHUIO IEKAPCME, CPeOCm8 ObIMOBOU XUumMuu u op.



