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[TosicHuTenbHas 3armcKa

Pabouast mporpamma 1o Xxvmuu A71s1 11 KaccoB cocTaBieHa Ha OCHOBe:

- (hemepanbHOro 3aK0Ha OT 29.12.2012 Ne273-®3 "O06 obpa3oBanuu B Poccuiickoii ®egeparmu’”

- hemepanbHbIi 3aK0H «O BHeceHMM U3MeHeHuH B DeiepasbHbiii 3ak0H» O6 00pa3oBaHUM B
Poccutickoii @eiepariuu» 1o BOPocaM BOCTIMTaHUM oOydarormxcsi» ot 31.07.2020 rozga 304 - ®3
- (heilepasbHOTO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTAHAAPTA, YTBEP)KAEHHOTO IMPUKA30M
Muno6pHayku Poccuu ot 17.05.2012 Ned13 ;

- TIPUMEPHOI OCHOBHOM 00pa30oBaTe/bHOM MPOrpaMMBbI CpefHero obirero obpa3oBaHus
- OCHOBHOM 00pa3oBaTe/IbHOM MporpaMMebl cpefiHero obirero obpasoBanus MbBOY «KameHckas
COlI1l»;

- aBTOPCKOM TiporpaMmsl 1o xumuu Ayist 10-11 knacco O.C. T'abpuensiH (Xumus. Pabourie mporpaMMel
/ coctaBurens T.[. T'ambypiieBa .-3 -e u3g., - M.: [lpoda, 2015.- 187 c.). [IporpamMma peanusyeTcs
yepe3 yuebHrk Xumus 11 knacc. Ba3oBeiii ypoBenb: yueoHuk/O.C. 'abpuensH.- 5 uzg. — M.:
[MTpoceetenwue, 2020. — 127. YueOHUK BXOAWT B (eJiepasbHbIN TlepeueHb yueOHUKOB, pEKOMEH Ty eMbIX
K MCITI0/Th30BaHMIO TIPY Peau3aliii UMEOIMX TOCy/JapCTBeHHYIO aKKPeUTAIii0 00pa3oBaTe/TbHbIX
TIporpaMM HaualbHOTro 0011ero, 0CHOBHOTO 0011jero, cpejjHero obiero o6pa3oBaHusi, yTBepK/1eHHbI
npvkasoM MuHucTrepcTBa rpocseleHust Poccurickon ®@epepauyu ot 20.05.2020 roga Ne254. Kog no
@II: 1.1.3.5.3.1.2.

Mecto yueOHOro mpegmera
Pabouasi mporpaMma o XMMHM COCTaBJ/ieHa M3 pacueTa 4acoB, YKa3aHHBIX B 00s13aTe/IbHOM YacTH
yuebHOro r/1aHa 0Opa3oBaTe/TbHBIX yupeKAeHui 001ijero obpasoBanusi: 34 yueGHOro uaca U3 pacueTa
no 1 u B Hezieto Ha 6a30BoM ypoBHe. ObOyuaronyecss MOTyT BbIOpaTh /11 U3y4eHUs] XUMUU
JIOTIO/THUTe IbHBIe Yachl. TeM caMbIM 00OecrieurBaeTcsi IOArOTOBKA BbIMTYCKHUKOB ILIKOJIbI K
TIPO/I0/KEHHI0 00pa30BaHUs B CPe/IHUX CIIelaIbHbIX U BBICIIMX YueOHbIX 3aBe/ieHUsIX, Ipoduib
KOTOPBIX IIpeZlycMaTpuBaeT U3yueHre XUMUH, U NIOC/IeyoLel MpodeCcCUOHa/IbHOMN esTebHOCTH.
AXTyanbHOCTh W3yueHHs1 yueOHOTO0 rpeaMeTa
OcHOBY N03HaBaTe/bHBIX LJeHHOCTEe! COCTaB/ISIFOT HayuHble 3HaHMsl, HAy4YHble MeTO/ibl [I03HaHUS, U
1]eHHOCTHbIe OpHeHTaLuH, (hopMUpyeMble y 00yUaroLXCsl B TIPOL{eCCe U3YUeHHUs] XUMUH.

B kauecTBe 00beKTOB IJeHHOCTel Tpy/a U ObITa BBICTYIIAIOT TBOPUECKast CO3WaTe/bHast JesTeIbHOCTb,
3[I0pPOBBIi 00pa3 KM3HH, a [IeHHOCTHbIe OPUEHTAL[H COJIep>KaHUsI Kypca XUMHHA MOTYT
paccMaTpuBaThCsl Kak (hopMUpOBaHMUe:

YBa)KUTEIbHOI'O OTHOLIEHUS K CO3UJaTe/IbHOU, TBOPUECKOU J1eATelbHOCTH;

TIOHUMaHUsT He0OXOIUMOCTH 37I0pPOBOT0 00pa3a KU3HM;

NoTpeOHOCTH B Oe3yC/IOBHOM BBITIOJTHEHUU TIPaBH/T 6€3011aCHOTO MCII0/Ib30BaHUS BEIeCTB B
TOBCeIHEBHOM JKU3HU;

CO3HaTeIbHOTO BhIOOpa OyayIieli mpodeccroHaNbHOMN 1esITeTbHOCTH.

Kypc xumun 061aziaeT BO3MOXKHOCTSIMH 7151 (POPMUPOBAHKST KOMMYHUKATHBHBIX [IeHHOCTeH, OCHOBY
KOTODBIX COCTaBJISIIOT TIpoLiecc 0011ieH!s], FpaMOTHasi peub, a LIeHHOCTHbIe OpHUeHTAaLM1 HarlpaB/ieHbl Ha
BOCIIMTaHUE y yYaluXCs:

MIPaBUIbHOTO UCIIO/Ib30BaHUS XUMUYECKOW TEPMUHOJIOTUN U CUMBOJIVKY;

MOTPeOHOCTH BECTU AUAJIOT, BBICYIIMBAaTh MHEHHE OIMIMOHEHTa, yU4aCTBOBATh B JUCKYCCHY;
CIOCOOHOCTU OTKPBITO BbIpaXKaTh Y apI'yMEeHTUPOBaHO OTCTaUBaTh CBOIO TOUKY 3pEHHsI.

Henu yueGHOro mpeamera
M3yueHre XMMUU Ha 0a30BOM YPOBHe HarpaBJieHO Ha JJOCTHKEHUE CIeYIOINX L[eJIei:



OCBOEHHe CUCTeMbl 3HaHU 0 (PyH/IaMeHTaIbHbIX 3aKOHAX, TeOpHsiX, PaKTaxX XUMHUU HEOOXOAUMBIX [I/IsI
TIOHMMaHUsl HayYHOUH KapTHUHbI MUPa;

OBJIa/leHHe YMeHUsIMU XapaKTepu30BaTh BellleCTBa, MaTepuasbl U XUMUUeCKHe peakLiiy, BbIITOIHATh
nabopaTopHble SKCIIePUMEHThI; IPOM3BOIUTh PACUeThI 10 XMMUYeCKUM (OpMysaM U ypaBHEHUSIM;
OCYLLIeCTBJISITh [TOMCK XUMHUECKOW MH(OPMaLMU U OLIeHMBaTh ee J0CTOBEPHOCTb; OPUEHTHUPOBAThCS U
NIPUHUMATD PeIIeHHs B IPOO/IEMHBIX CUTYaLUsIX;

pa3BUTHe TIO3HaBaTeIbHbIX HHTEPECOB, MHTE/UIEKTYalbHbIX ¥ TBOPYECKUX CIIOCOOHOCTEN B mporjecce
CaMOCTOSITeJTBHOTO MTPUOOpPeTeHNsT XUMUYeCKHUX 3HAHWH C UCII0/Ib30BaHMEM Pa3/IMYHbIX HCTOYHHKOB
MH(pOpMaLyy, B NpoLjecce U3yueHWss XMMUYeCKON HayKH U ee BK/aJja B TeXHUUYeCKUM TIporpecc
LMBU/IU3aL|1H, CJIOJKHBIX ¥ IPOTUBOPEUMBBIX ITyTel pa3BUTHUS UZel, TEOPUU U KOHLIETILIUI
COBPEMEeHHOW XVMHUU;

BOCITUTaHWe yOeKIeHHOCTH B TOM, UTO XMMHUSI — MOLIHBI HHCTPYMEHT BO3/I€MCTBUS HAa OKPY>KalOIIyI0
cpeZly, Y 4yBCTBO OTBETCTBEHHOCTH 3a MIPUMeHEeHUe I10/yueHHbIX 3HaHUM U YMeHUM MO3UTUBHOU pO/U
XVMUH B )KU3HU COBPEMEHHOT0 0011ieCcTBa, HEOOXOANMOCTH XUMHUUECKH TPaMOTHOT'O OTHOLIIEHUST K
CBOEMY 3/J0POBBIO U OKPYJKalolllel cpefie;

NpYMeHeHre TI0/TyYeHHbIX 3HaHWN U yMeHHUH /17151 6e301MacHOro MCToIb30BaHus Bell|eCTB U MaTephasioB
B OBITY, CeJTbCKOM XO035IHCTBE U Ha ITPOM3BO/CTBE, PelleHusT MPAKTUIeCKUX 3a/lau B TIOBCEeJHEBHOU
JKU3HH, NIpeAyTIpeXxXjeHus IBJIeHU, HAaHOCSLLMX BpeZ, 3/l0POBbI0 UeioBeKa U OKpYyKatolllel cpeje,
TIpOBeJieHre HUCC/e[joBaTe/IbCKUX paboT, co3HaTebHOT0 BbIOOpa npodecchid, CBsI3aHHOM C XMMUeH.

3a/jaun U3yueHUst XUMUU:

» ChopMrpoBaTh y 00yUarOLUXCsl 3HAaHUSI OCHOB XMUMHUUeCKOW HayKU: BayKHEUIINX (PaKTOPOB, TIOHSITUH,
XUMUUYECKHX 3aKOHOB U TEOPHH, s13bIKa HayKH, JOCTYITHBIX 000011[eH1I MUPOBO33PEeHUYECKOT0
XapakTepa.

* Pa3BuTh yMeHus1 Hab/tOjaTh U OOBACHATH XMMUUECKHE SIBJIEHUS, TIPOUCXO/SIINE B TIPUPOJeE,
nabopaTopuy, B MOBCeIHEBHOM >KU3HU.

» ChopMHpOBaThH CrieljiasbHbIX YMeHUN: 00palliaThCsi C BelljeCTBaMH, BLITIOHATL HEC/IOXKHbIe
9KCTIePUMEHTBI, COO/TI0/Iast TTPaBU/ia TEXHUKK 0e30T11aCHOCTH; TPaMOTHO TIPUMEHSITh XUMHUYeCKHe
3HaHUs B OOII[eHUH C TIPUPO/ION U B IIOBCEAHEBHOM XKU3HHU.

* PacKpbITh T'yMaHUCTUYECKYIO HarlpaBJI€HHOCTh XUMHH, €€ BO3pacTarollel PO/ B PeIIeHHH TIaBHbIX
nipobJieM, CTOSIIIMX TTepe/]] YeJIOBeYeCTBOM, W BKJIaZia B HAYUHYHO KapTUHY MHpa.

* Pa3BuTh TMUHOCTH 0OYUAIOIIUXCS: UX UHTE/IJIEKTya/IbHOE U HDAaBCTBEHHOE COBEPIIIeEHCTBOBAHUe,
chopMHpOBaTh Y HUX TYMaHUCTUUECKHE OTHOIIEHHUS U SKOJIOTHUeCKH 11e/1eco00pa3Horo rmoBefieHue B
OBbITY ¥ B TIpOIieCcCe TPY/JOBOH /1eSITe/TbHOCTH.

» ChopmurpoBaTh y 00yUarOIUXCs KOMMYHUKAaTUBHOM 1 Baie0/IOTUUYECKON KOMIIETeHTHOCTeH;

* BocrimtaTh OTBETCTBEHHOE OTHOIIIEHHE K TIPUpO/ie, Oepe)kHOe OTHOIIIeHHE K yueOHOMY
000py/J0BaHUIO, YMEHUeE XXKUTh B KOJUTEKTHBE (00IIaThCsl M COTPY/JHUUATh) Uepe3 yueOHbIN MaTepuar

Ka)XJJOTO YpOKa.
YpoBeHb 0cBoeHMs - Oa30BbIi

[TnaHupyeMble pe3ysibTaThl 0OCBOEHUs yueOHOro npeamera « Xumusi» B 11 kmacce

JINYHOCTHBIE Pe3y/IbTaThl B chepe OTHOIIEHHH 00yJarouxcs K cebe, K CBOEMY 37I0pPOBbBIO, K
MTO3HAHUIO Ced:

OpHeHTaLYsl 00YJaroIIUXCS Ha JOCTWKEHHe JIMUYHOTO CYACThsI, PeaTr3al{io MO3UTUBHBIX >KU3HEHHbIX
TIePCIeKTUB, UHUI[MaTUBHOCTh, KDEATUBHOCTh, TOTOBHOCTH U CTTIOCOOHOCTh K JTMUHOCTHOMY
caMooTpe/ie/IeHHI0, CTIOCOOHOCThL CTaBUTD 11€/TM U CTPOUTH >KU3HEHHBIE TI/IaHbI;

TOTOBHOCTB M CITOCOOHOCTH 06ecrieunTh cebe U CBOMM O/TM3KUM JJOCTOMHYIO KU3Hb B MPOL[ECCe
CaMOCTOSITe/TbHOM, TBOPUECKOW 1 OTBETCTBEHHOM JiesiTe/IbHOCTH;



TOTOBHOCTB M CITIOCOOHOCTH 00yUaroIyxcst K OTCTaUBaHUIO JIMUHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHeHWUsl, TOTOBHOCTb M CITIOCOOHOCTH BbIpabaThiBaTh COOCTBEHHYHO MO3MLIMIO 110 OTHOLIEHHIO K
00111eCTBEHHO-TTOJIMTUUECKUM COOBITHSIM MPOILIJIOr0 Y HACTOSIILIEr0 Ha OCHOBE OCO3HAHUS U
OCMBICJIEHHS] UCTOPUM, JYXOBHBIX LIeHHOCTel U JOCTW>KeHUW Hallleid CTpaHbI;

T'OTOBHOCTb M CITOCOOHOCTH 00YYaroIIMXCsl K CAaMOPa3BUTHIO U CAMOBOCIIUTAHHMIO B COOTBETCTBUH C
o011jeue10BeYeCKMMH LIEHHOCTSIMU U MJieajlaMu IPaXJaHCKOro 00111ecTBa, MOTpeOHOCTh B U3MUECKOM
CaMOCOBEepILEeHCTBOBAaHUH, 3aHSATHSIX CIIOPTUBHO-03/|0POBUTE/bHOMN JIeATe/TbHOCTHIO;

TIPUHSITHE Y pean3alys [IeHHOCTeH 3/10poBoro 1 6e3omacHoro obpasa »Ku3HH, OepexkHoe,
OTBETCTBEHHOEe M KOMITeTEHTHOe OTHOLIIeHHe K COOCTBeHHOMY (hM3MUeCKOMY U TICUX0I0THUeCKOMY
3/J0POBBIO;

HeIpusITHe BPeJHbIX MPUBbIUEK: KYPeHUs, yrioTpeOieHNs alKoroJisi, HApKOTHKOB.

JIMyHOCTHBIE pe3y/bTaThl B cepe oTHOLIeHUH oOyuaroumxcs K Poccun kak k Pogune (OTeuecTBy):
poccuiicKast UIeHTUYHOCTh, CIOCOOHOCTB K OCO3HAHUIO POCCUICKOM WAEHTUYHOCTH B TITOJTUKY/IbTYPHOM
COLIMyMe, UyBCTBO MIPUUACTHOCTH K UCTOPUKO-KY/IbTYPHOM OOIIHOCTH POCCHICKOTO HapoJa U cyin0e
Poccuy, naTproTH3M, TOTOBHOCTH K C/Ty>KeHUI0 OTeuecTBY, ero 3alljuTe;

yBa)KeHHe K CBOeMy HapoJly, UyBCTBO OTBETCTBEHHOCTH repe], PoAnHOM, Top/j0CTH 3a CBO# Kpaii, CBOIO
PojuHy, Mpolioe M HaCTosiIlee MHOTOHALIMOHA/ILHOTO Hapo/ia Poccun, yBakeHHe K roCy/japCTBeHHbIM
cuMBoJiaM (Tep0, ¢uiar, TMMH);

¢dopmHpoBaHKe yBaXkKeHHs1 K PyCCKOMY sI3bIKY KaK rOCyapCTBeHHOMY si3bIKy Poccuiickoi ®efeparmy,
SIBJISIFOILIEMY Csl OCHOBOW POCCUMCKOM WJIEHTUUHOCTH U I'7IaBHBIM ()aKTOPOM HallMOHAIBLHOTO
CaMooTrIpe/ie/ieHNs]; BOCIIUTaHUe YBa)XKeHUsI K KYJIbTYpe, si3blKaM, TPaAULIMsAM U 00bIuasiM HapoZioB,
nposkuBarolMx B Poccuiickoit ®@efepariyu.

JInNyHOCTHBIE pe3y/bTaThl B cepe OTHOLIEHUI 00yuaroluxcsi K 3aKOHY, FOCyZapCcTBy U K
rpaXk/IaHCKOMY 00111eCTBY:

I'Pa’kaHCTBEHHOCTb, MPa)k/jaHCKasi MO3ULUSI aKTHBHOI'O ¥ OTBETCTBEHHOI'O YWleHa POCCUMCKOI0
o611jecTBa, 0CO3HAIOIIIEr0 CBOM KOHCTUTYLIMOHHBIE TIpaBa 1 00s13aHHOCTH, YBa)Kalolllero 3aKoH U
TIPaBOIIOPSI/IOK, 0CO3HAHHO MPUHUMAIOLIEro TPaJULIMOHHbIe HAal[MOHAJIbHbIE U 001Ijeue/ioBeyecKye
I'YMaHUCTHUUeCKHe U leMOKpaTHuecKue [JeHHOCTH, TOTOBOT'O K yUacTHIO B 00I1eCTBeHHOMN »KU3HU;
NpH3HaHKe HeOTUY’KAaeMOCTH OCHOBHBIX TTpaB M CBOOO/, uesioBeKa, KOTOpble TIPUHAZ/IEKAT KaXKJOMy
OT POXK/IeHHs1, TOTOBHOCTh K OCYIL{eCTB/IEHHIO COOCTBEHHbIX TIpaB U cBOOO7, 6e3 HapyllleHus 1paB U
cBOOO/I PYTUX JINL], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE ITPaBa U CBOOO/BI UesioBeKa U IpakAaHIHA
COTJIACHO OOIL{eNPU3HAHHBIM MPUHLUIIAM ¥ HOPMaM MeKyHapOAHOTO TipaBa U B COOTBETCTBUU C
Koncrurynmen Poccurickon ®efiepaniyy, npaBoBast ¥ OJIMTUUECKAast TPAMOTHOCTH;

MHPOBO33peHHe, COOTBETCTBYIOIIlee COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U 001jeCTBEHHON
TIPaKTUKKU, OCHOBAHHOE Ha JIajiore Ky/bTyp, a TaKXKe Pa3/IMYHbIX (OpPM 001[eCTBEHHOTO CO3HAHMS,
0CO3HaHHe CBOEro MecTa B IOJIMKYJ/IbTYPHOM MHpe; UHTepHOpH3aLUs LIeHHOCTel 1eMOKpaThu U
COLIManbHOM COJIMAAPHOCTH, TOTOBHOCTh K JJOTOBOPHOMY pery/JMpOBaHUI0 OTHOLLIEHUM B TPYIIITe UIN
COLManbHOM OpraHu3alivy;

TOTOBHOCTb 00YyUaroIIMXCsl K KOHCTPYKTHBHOMY Y4aCTHIO B TIPUHSTUM PelleHrH, 3aTparuBaroIiux ux
TipaBa ¥ MHTEPeChl, B TOM UKCJ/Ie B Pa3/IMYHbIX opMax 00L[ecTBeHHOM CaMOOpraHH3alivy,
caMmoyTipaB/ieHHs], 00IleCTBEHHO 3HAUMMOM JlesTeIbHOCTH;

TIPUBEP)KeHHOCTD U/IesIM WHTePHAIMOHA/I3Ma, [IPY>KObI, PaBeHCTBa, B3aMMOIIOMOLIM HapO/IOB;
BOCIIUTaHKE YBa)XUTETbHOI'O OTHOLIIEHUS K HaLlMOHA/IbLHOMY JIOCTOMHCTBY JII0/lel, UX YyBCTBaM,
PeTMTHMO3HbIM YOeXX1eHUsIM;

T'OTOBHOCTb 00YYaroIIMXCsl IPOTUBOCTOSITh U/I€0JIOTUHM SKCTPeMM3Ma, HaljoHau3Ma, KceHohoouu;
KOPPYNLIMY; JUCKPUMHUHALIUU T10 COLMa/IbHBIM, PETUTMO3HbIM, PACOBBIM, Hal[MOHAIbHBIM ITPU3HAKaM 1
JPYT¥M HeraTMBHBIM COLMa/IbHBIM SIBJIEHUSIM.



JIuuHOCTHBIE Pe3y/bTaThl B chepe OTHOLIEHNH 00YUarOIINXCsI C OKPY>KAIOLIUMH JTHObMH:
HPABCTBEHHOE CO3HAHUE U MOBe/leHHe Ha OCHOBE YCBOEHHs 00I1Ieue/ioBeYeCKHX [IeHHOCTeH,
TOJIEPAHTHOTO CO3HAHUS U TTOBE/IEHHs B MOUKY/IbTYPHOM MHUPe, TOTOBHOCTH U CIIOCOOHOCTH BECTH
[MAJIOT C IDYTMMH JTFO/IbMU, JOCTUTaTh B HEM B3aUMOIIOHUMAHWs1, HAXOUTh OOIL[He Liesi 1
COTPYJHUUATH [JIsl UX [JOCTHIKEHUS;

MPUHSITHE TYMAHUCTHUECKUX LIEHHOCTEH, 0CO3HAHHOe, YBAXKUTENbHOE U 100poXKesiaTe/ibHOe
OTHOIIIEHHE K JPYTOMY UeJIOBEKY, er0 MHEHUIO, MUPOBO33PEHHIO;

CIIOCOOHOCTH K COTePe)KMBAHHUIO U (HOPMHUPOBAHKE MTO3UTHBHOTO OTHOLIEHUS K JTIIO/ISIM, B TOM YHCTIe K
JIULIAM C OTPaHUUEHHBIMUA BO3MOYKHOCTSIMU 3/]0POBbsI U UHBa/IN/IaM; OepPeXXHOe, OTBETCTBEHHOE U
KOMITETeHTHOE OTHOIIIeHHEe K (PU3UUECKOMY U IICUXOJI0OTHUECKOMY 3[J0POBbIO APYTHUX JTIOZEH, yMeHue
OKa3bIBaTh MEPBYIO TIOMOLb;

(opmMHpOBaHie BhIPAXKEHHOW B MOBEJEHUH HPABCTBEHHOM MO3UIIMK, B TOM UKC/Ie CTIOCOOHOCTH K
CO3HaTe/IbHOMY BbIOODY /100pa, HPABCTBEHHOT'O CO3HAHUS M TIOBEZIeHHSI HA OCHOBE YCBOEHMUSI
o0l1ieyesI0BeYeCKUX LIEHHOCTeH ¥ HDABCTBEHHBIX UYBCTB (UeCTH, [J0/Ira, CIIPaBeyIMBOCTH, MUIOCEPIUS
U Ipy>Kemoous);

pa3BUTHE KOMITETEHL[UI COTPYAHUUECTBA CO CBEPCTHUKAMHU, A€ThMHU MJIAZILIIEr0 BO3pPacTa, B3POC/IbIMU B
o6pa3oBaTesibHOM, 00LIIeCTBEHHO T10/1€3HOM, yueOHO-HCC/Ie0BaTeNbCKOM, TPOEKTHOMN U JPYTHX BUAAX
JesITeIbHOCTH.

JIMUHOCTHBIE pe3y/bTaThl B chepe OTHOILIEHUH 00yUaroIUXCsl K OKPY)KAOIeMY MHUPY, KMBOH
TIPUPO/IE, XY/I0’)KECTBEHHOU KYJIbTYpE:

MHPOBO33peHHEe, COOTBETCTBYIOIIlee COBPEMEHHOMY YPOBHIO pa3BUTHs HayKH, 3HAUMMOCTH HayKH,
TOTOBHOCTb K HAyUHO-TEXHUUYECKOMY TBOPUECTBY, BJlaZIeHHe JOCTOBEPHOH UH(pOPMaleli O TiepejoBbIX
JIOCTH)KEHUSIX U OTKPBITUSX MUPOBOM 1 OT€UECTBEHHOMN HayKH, 3aMHTEPECOBAHHOCTh B HAYUHbBIX
3HaHUAX 00 YCTPOMCTBE MHUpa U 00IIeCTBa;

TOTOBHOCTB ¥ CITIOCOOHOCTH K 00pa30BaHMI0, B TOM YKC/Ie CaMO0OPa30BaHUI0, Ha TIPOTSDKEHUN BCeH
YKM3HHU; CO3HATe/IbHOe OTHOILIEHNE K HeMPePLIBHOMY 00pPa30BaHUIO KaK YCIOBHIO YCIELTHOM
npodeCcCHOHAIbLHOM U 00IIIeCTBEHHOM /1esITe/TIbHOCTH; SKOJIOTMUecKas Ky/IbTypa, Oepe)KHOe OTHOLIIEHHUS
K POJIHOH 3eMJie, IPUPOJHBIM OoratcTBam Poccru v MUpa; MOHUMAaHUe BIUSHUS COLIUATbHO-
9KOHOMHUECKHX TPOIIeCCOB Ha COCTOSTHKME TIPUPO/THOM U COLMAIbHOW Cpe/ibl, OTBETCTBEHHOCTD 3a
COCTOSIHHE TTPUPOJHBIX PECYPCOB; YMEHHUsSI U HAaBBIKK Pa3yMHOT'0 MPUPOZONO/Ib30BaHMS, HETEPITUMOe
OTHOIIIEHHE K IeCTBUAM, IPUHOCSIIIMM BP€J 5KOJIOTUH; MPUOOpeTeHre OMbITa 9KO/I0r0-HarpaB/IeHHOW
JesITeNTbHOCTH;

3CTEeTHUECKOe OTHOILIEHUs K MUY, TOTOBHOCTb K 3CTETHUECKOMY 00YCTPOMCTBY COOCTBEHHOTO ObITa.

JIMUHOCTHBIE pe3y/bTaThl B chepe OTHOIIEHHI 00yUaroIUXCsl K CEMbe U POAUTESIM, B TOM UUC/Ie
MOATOTOBKA K CeMelHOM »KU3HU:

OTBETCTBEHHOE OTHOILIIEHWE K CO3[JaHHI0 CeMbH Ha OCHOBE OCO3HAHHOTO TIPUHSTHS LIEHHOCTEeN
ceMelHOM >KU3HMU;

TI0JIOYKUTE/TbHBIN 00pa3 CeMbH, pOJIUTEHCTBA (OTIIOBCTBA M MAaTEPUHCTBA), MHTEPUOPHU3ALIUS
TPaJULIMOHHBIX CEMEeNHBIX L|eHHOCTEeM.

JIMYHOCTHBIE pe3y/bTaThl B cepe OTHOIIeHHsT 00YyJarIIUXCs K TPYAY, B cepe colMaabHO-
5KOHOMUWYECKHX OTHOIIeHWI:

yBakeHHe Ko BceM (hopMam COOCTBEHHOCTU, TOTOBHOCTh K 3allliTe CBOei COOCTBEHHOCTH,
0CO3HAHHBLIN BLIOOp OyAyIel mpodeccuu Kak MyTh U CIOCOO peann3aljii COOCTBEHHBIX XKU3HEHHBIX
T/IaHOB;



TOTOBHOCTH 00YUaroIUXCsl K TPYI0BOM MpodecCroHa/IbHOM /IeATeTbHOCTH KaK K BO3MOXKHOCTH
yuacTusi B PellleHHH JINYHBIX, 0011[eCTBEHHBIX, FOCY/JapCTBEHHBIX, 00IIleHAlIMOHAIBHBIX TTP0O0/IeMm;
NoTpeOHOCTh TPYAUTHLCS, YBaXKeHHe K TPY/Y U JIFOJSM TPYZQ, TPYA0BbIM IOCTHKEHHSIM,
JI00poCoBeCTHOe, OTBETCTBEHHOE Y TBOPUECKOe OTHOILIEHHEe K Pa3HbIM BU/IaM TPYOBOU [1eSITe/TbHOCTH;
TOTOBHOCTB K CaMOOOC/Ty>KHBaHHIO, BK/IFOUasi 00yueHue U BBIMOJIHEHUe JOMAIlIHUX 0053aHHOCTeH.

JIMYHOCTHBIE pe3yJbTaThl B cepe PU3nUecKoro, ICUX0I0THUECKOT0, COLIMATBHOTO U aKaZIleMUUeCKOT0
Gsaromoyursi 00yUaroIIuXCs:

¢bu3ryeckoe, 3MOLMOHAILHO-TICUX0IOTHUECKOe, COLiMaIbHOe O1aronosnyyune 00yJaroluxcs B )KU3HN
obpa3oBare/bHOM OpraHU3aL|H, OIYIIeHUe [eTbMU 0e30MacHOCTH ¥ TICHXO0JIOTHUeCcKoro KoM¢popTa,
uH(pOpMaIMoHHOW 6e30MacHOCTH.

8. MeTanpeMeTHbIe pe3y/IbTaThl OCBOEHUS] OCHOBHOM 00pa30BaTe/IbHOM MPOTPaMMBbI [[OJDKHBI
OTpaXkaTh:

1) yMeHMe CaMOCTOSITeNTbHO OTpeAesisTh Lie/id JesiTeTbHOCTA U COCTaB/ISITh TI/IaHbl [esiTeTbHOCTY;
CaMOCTOSITE/IbHO OCYLLeCTB/ISITh, KOHTPOJIMPOBAaTh U KOPPEKTUPOBATh JesITe/TbHOCTh; UCI0/Ib30BaTh BCE
BO3MOJKHBIE PeCypPChl JJ1s1 IOCTH>KeHUSsI TIOCTaB/IeHHbIX LeJlel U peau3aliiy IJIaHOB JesiTeIbHOCTY;
BbIOMPATh YCIElIHbIe CTPAaTerMU B PA3/IMUHBIX CUTYalIUsX;

2) yMeHHe TIPOAYKTUBHO 00IIIaThCsl ¥ B3aMMO/IeMCTBOBATh B TIPOLIECCe COBMECTHOM JesiTe/IbHOCTH,
YUUTBIBATh MMO3UI[UHU APYTHUX YUACTHUKOB JesiTe/IbHOCTH, 3¢ (eKTUBHO pa3pelnaTbh KOHMIUKTHI;

3) B/laZieHre HaBbIKaMU 103HaBaTeTbHOM, yueOHO-UCCIeJ0BaTeIbCKOM U TIPOEKTHOM J1esiTe/TbHOCTH,
HaBbIKaMU pa3peliieHus 1mpobieM; CrioCOOHOCTb ¥ TOTOBHOCTh K CAMOCTOSITe/TbHOMY TIOUCKY METO/IOB
pellieHus] MPaKTUUeCKKX 3a/layu, IPUMEeHEeHUI0 Pa3/inyHbIX MeTO/I0B TT03HAHMUS;

4) TOTOBHOCTB ¥ CIOCOOHOCTH K CaMOCTOsATeTbHOM WH(MOPMAI[OHHO-TI03HABATe/IbHOU [1esiTe/IbHOCTH,
BJIa/leHVe HaBbIKaMH TIOTyYeHus1 HeoOXoiuMol MH(OpMalL[uK U3 ClioBapeii pa3HbIX TUTIOB, YMeHHe
OpPMEHTUPOBATHCS B Pa3/IMUYHbIX NCTOUHUKAX UH(POPMALUH, KPUTUUECKU OL€eHUBAaTh U
VHTepIIpeTUpPOBaTh UH(OPMALIUIO, TTOTyYaeMyt0 U3 Pa3/IMUHbIX UCTOYHUKOB;

5) yMeHUe UCTI0/Ib30BaTh Cpe/ICTBa UH(POPMALIMOHHBIX U KOMMYHUKAI[MOHHBIX TeXHOJIOTHH (fjanee -
VIKT) B pellleHNY KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPTaHU3al[MOHHBIX 3a/]a4 C COO/TI0ZieHeM
TpeOOBaHUI 3PrOHOMUKH, TeEXHUKH 0e30T1aCHOCTH, TUTHEeHbI, pecypcocbepekeHusl, TIPaBOBBIX U
3TUYECKUX HOPM, HOPM WH(OPMAaLIMOHHOM Oe30T1acHOCTH;

6) yMeHue orpe/e/nsiTb Ha3HaueHre U GYHKIMU Pa3/TMUHbIX COLIMATbHBIX UHCTUTYTOB;

7) yMeHHe CaMOCTOSITe/TbHO OLIeHUBaTh U MPUHUMAaTh PeLleHus], Onpe/ie/istolIye CTpaTernio
TOBe/IeHHs], C YUYeTOM IPak/JaHCKUX U HPaBCTBEHHbBIX LIeHHOCTel;

8) ByagieHue s13bIKOBBIMU CPeICTBAMH - YMEHHe SICHO, IOTUYHO U TOYHO M3/laraTh CBOIO TOUKY 3peHMUs,
WCTI0JTb30BaTh afleKBaTHbIE SI3bIKOBbIE CPe/ICTBa;

9) BnajieHre HaBbIKaMU T03HaBaTeIbHON pedyieKCUM KaK 0CO3HAHUS COBepIllaeMbIX JIeHCTBUM U
MBIC/IUTEJIbHBIX MPOLIECCOB, UX Pe3y/bTaTOB U OCHOBAaHWM, T'PaHMUL] CBOEr0 3HAHUSI MU He3HAHUSI, HOBBIX
MO3HaBaTe/IbHbIX 3a/la4 U CPeZICTB X [JOCTYKEHUSI.

[TInanupyembie MeTaripemMeTHble pe3yJ/ibTaTbl 0cBOeHUs: OOI1

MertarnpeMeTHbIe pe3y/IbTaThl 0CBOEHUsI OCHOBHOI 00pa30oBaTe/IbHOM MPOrpaMMbl TIPeCTaB/IEHbI
TpeMsi TPYIINIaMU YHUBEPCAIbHBIX yueOHbIX AeficTBuid (YYI).

PerynatuBHbIe YHUBEpPCAbHbIe yUueOHbIe JeHCTBUS

BBITTYCKHUK HayUMTCS:

CaMOCTOSITeJTEHO OTIpe/IeNISITh 11/, 3a/laBaTh TlapaMeTpPbl U KPUTEPHH, 110 KOTOPbIM MOKHO
OTIpeie/TUTh, UTO 1e/Tb JOCTUTHYTA,;



OLIeHHMBAaTh BO3MO>XKHbIE TTOC/Ie/[CTBUS AOCTH>KEHUsI TIOCTAB/IEHHOM 11e/TU B /leATeTbHOCTH, COOCTBEHHOM
YKU3HU U )KU3HU OKPY’KalOIIUX JIFO/Ie, OCHOBBIBAasICh Ha COOOPa)KeHUSIX ITUKWA U MOPaJ;

CTaBUTH U (hopMy/TpOBaTh COOCTBEHHBIE 3a/jaur B 00pa30oBaTe/IbHOM /1eATeTbHOCTH U KU3HEHHBIX
CUTyaLUsX;

OLIeHMBATb PeCypChl, B TOM UHC/Ie BpeMsi U Jpyrye HeMaTepHra/ibHble peCcypchl, He0OXOAUMbIe AJist
JOCTHKEHUS TIOCTaB/IeHHOU 11eJH;

BBIOMPATh My Th [JOCTM)KEHUS 11/, TUTAaHUPOBATh pellieHre TI0CTaB/IeHHbBIX 3a/ja4, ONTUMU3UPYS
MaTepHua/ibHble ¥ HeMaTepUasbHbIe 3aTpaThl;

OpraHu30BbIBaTh 3(h(HeKTUBHBIN TIOUCK PeCYypPCOB, HEOOXOJUMBIX /IJisl JOCTKeHHUs TI0OCTaBIeHHOH 11e/Ty;
COIOCTAB/IATh MOTYYeHHbIN pe3y/bTaT [esiTeJIbHOCTU C TIOCTaB/IeHHOM 3apaHee Liefblo.

[To3HaBaTe/bHBIE YHUBEPCAIbHbIe YUeOHbIe 1eHCTBHUS

BbINyCKHUK HAyUUTCS:

WCKaTh ¥ HAXOJWUTh 0000IIIeHHbIe CII0COOBI peleHust 3a/la4, B TOM YKCJIe, OCYILeCTB/ISATh Pa3BePHYThIN
MH(OPMAaLMOHHBIH ITOUCK ¥ CTaBUTh Ha ero OCHOBe HOBBIe (yueOHbIe 1 TI03HaBaTe/IbHbIE) 33/1aUy;
KPUTHUYECKU OLIeHHMBaTh U UHTEPIPeTUPOBaTh MH(POPMALMIO C pa3HbIX MO3ULUM, pacrio3HaBaTh U
¢uKCMpOBaTh IPOTUBOPEUMS B MH(POPMALIMOHHBIX UCTOUHUKAX;

VICTI0JIb30BaTh pa3/inyHble MO/le/IbHO-CXeMaTH4eCKUe Cpe/iCTBa /1S Mpe/iCTaB/IeHUs CyLeCTBeHHbIX
CBsi3eii U OTHOLLIEHU, a TaK)Ke POTUBOPEUnii, BbISIB/IEHHbIX B MHPOPMALIMOHHBIX UICTOUHUKAX;
HaXO/IUTh U TIPUBO/IUTh KDUTHUECKHEe apT'yMeHThI B OTHOLLIEHUU JIeMCTBUM U CY)KAeHU [pyroro;
CITOKOWHO ¥ Pa3yMHO OTHOCHUTBCSI K KPUTUUECKUM 3aMeUYaHHUsIM B OTHOIIIEHUH COOCTBEHHOTO CYXX/eHHS],
paccMaTpuBaTh UX Kak pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXO/JUThH 32 PAMKU yueOHOT0 rpeiMeTa 1 OCYLLeCTB/ISITh Lie/ieHanpaB/eHHbIM MOUCK BO3MOKHOCTeH
JUIsl ILIMUPOKOTO TepeHoca CPeZCTB U CII0COO0B AeHCTBYS;

BBICTPaMBaTh UHUBHU/Iya/IbHYIO0 00pa30BaTe/IbHYI0 TPAeKTOPHIO, YUUThIBAsE OTPAHUYEHUSI CO CTOPOHbI
JPyTMX YUYaCTHUKOB U peCypCHbIe OTPaHUUYEHMUS;

MEHSIThb U Yiep>K1UBaTh pa3Hble MO3ULIMY B NT03HABaTe/IbHOM /1eATeTbHOCTH.

KomMmMyHHKaTHBHBIE YHUBepCarbHble yueOHble elCTBYS

BhINyCKHUK HayuuTCA:

OCYILL|eCTBJISITh [|e/I0BYI0 KOMMYHUKALMIO KaK CO CBePCTHUKAMH, TaK U CO B3POC/BIMU (KaK BHYTPU
obpa3oBaTe/TbHOM OpraHW3aIliy, TaK U 3a ee Mpe/iesiaMH), ToAOUpaTh MApTHEPOB /ISl 1e/I0BOU
KOMMYHHKAIUM UCXOZs U3 CO0Opa’keHWH pe3y/IbTaTUBHOCTH B3aUMO/IEMCTBUS, a He JIMUHBIX CUMITAaTHH;
TIPY OCYILIeCTBJIEHHWH I'PYTIIOBOM PaboThI OBITH KaK PYKOBOAUTE/EM, TaK 1 YIEHOM KOMaH/[bl B Pa3HbIX
poJisix (TeHepaTop HuzeH, KpUTHK, UCIIOJIHUTe/Ib, BBICTYTAtOIIUN, SKCIIepT U T.[.);

KOODJMHHPOBATH U BBITIOJHATE paboTy B YC/IOBUSIX pealbHOTO, BUPTYA/ILHOTO U
KOMOMHHPOBAHHOTO B3aMO/I€ICTBUSI;Pa3BEPHYTO, JIOTHUHO ¥ TOYHO M3/1araTh CBOIO TOUKY 3pEHHS C
VICTI0/Ib30BaHVEM a/leKBaTHBIX (YCTHBIX U TMCbMEHHBIX) SI3bIKOBBIX CPeJICTB;pacrio3HaBaTh
KOH(JIMKTOTeHHbIe CUTYal[uM U TIpeloTBpaliaTh KOH(IUKTHI [0 UX aKTUBHOM (pa3bl, BICTPAaUBaThb
JleJIOBYIO ¥ 00pa3oBaTe/lbHyH0 KOMMYHHKALIWIO, M30erasi IMUHOCTHBIX OLIeHOUHBIX CYXK/|€HU.

TpeboBaHus K MpeAMeTHBIM pe3yJabTaTaM 110 «XuMHW» B 11 Klacce OTpakaroT:

1) chopMupoBaHHOCTB TpeJCTaB/AeHNU 0 MecTe XUMHU B COBPeMEeHHOM HayuHOW KapThHe MUpa;
MOHWMaHKe POJIY XMMUM B (pOPMUPOBaHMU KPyro3opa U (pyHKLIMOHA/IbHOW 'PAMOTHOCTH YeJloBeKa /1Sl
pelleHus] MPaKTUUeCKHX 3a/ay;

2) B/1afleHre OCHOBOMNO/IaratollMi XUMUUECKUMHU MTOHATUSIMU, TeOPUSMH, 3aKOHaMU U
3aKOHOMEPHOCTSMH; YBepeHHOe T0/1b30BaHue XMMHUYeCKOW TePMUHOIOTUeN U CUMBOJIMKOM;



3) B/ia/ileHe OCHOBHBIMM METO/JaMUA HayYHOT'O TI03HAHUS, UCTIO/Ib3YEMBIMHU B XUMUM:
Ha0JTI0/IeHre, ONMCaHe, U3MepeHHe, SKCIIEPUMEHT; YMeHHe 00pabaThiBaTh, OOBSICHATD Pe3y/IbTaThl
TIPOBe/IeHHbIX OTBITOB U /le/1aTh BBIBO/IbI; TOTOBHOCTb U CITIOCOOHOCTH NIPUMEHSITh METO/Ibl ITO3HAHMUS
TP pellieHrH NMPAKTUUeCKUX 3a/1ay;

4) cpopMHpPOBaHHOCTH YMEHUS IaBaTh KOJIMUECTBEHHbIE OLIEHKH 1 TIPOBOJIUTL PacyueThl 110
XUMHUYeCKUM (OpMyJiaM 1 YpaBHEHUSIM;

5) BfafieHre NpaBrUIaMH TeXHUKH 6e30MacHOCTH MPY UCIIOb30BaHUM XUMUUYECKHX BellleCTB;

6) chopMHUPOBaHHOCTE COOCTBEHHO MO3UIMH 10 OTHOILIEHUIO K XUMHUECKOU WH(pOPMalLIvy,
TIOTy4aeMoi U3 Pa3HbIX HCTOUHHUKOB.

B pe3y/ibTaTe u3yueHUs yueOHOro npeamMera «XMuMHsA» Ha YPOBHE Cpe/JHero o0iero
oOpa3oBaHus:

OOyuaromuiicsi Ha 6a30BOM ypOBHE HayuHTCS:

PacKpbIBaTh Ha MpUMepax poJib XUMHUU B (hOPMHPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI MHpa
U B TPAKTUYECKOW [eSTeJIbHOCTH YesI0BeKa;[eMOHCTPUPOBAaTh Ha IMpUMepax B3aMMOCBSI3b MeXAy
XUMUEed W [PYyTUMH eCTeCTBeHHBIMM HayKaMH;pacKpbiBaTh Ha TpUMepax I0JIOKEeHUs] Teopuur
XUMHUUeckoro crpoeHusi A.M. ByTiepoBa;noHnMaTh (u3ndeckuii cMmbica [leproandyeckoro 3akoHa
IO.U. MeHeneeBa U Ha €ro OCHOBE OOBSICHATH 3aBHCHMOCTb CBOMCTB XHMHUECKUX 3JIEMEHTOB U
00pa3oBaHHBIX UMH BELECTB OT JIEKTPOHHOTO CTPOEHHUS] aTOMOB;00BSICHATh MPUUYMHBI MHOTO00pa3wst
BEIleCTB Ha OCHOBe OOIMX TMpejcTaBieHW 00 WX COCTaBe W CTPOEHUU;IPUMEHSTh TpaBu/ia
CUCTEMaTHUYeCKOM MEXKIYHAPOAHOW HOMEHK/IATypbl KakK CpeJCTBAa pa3/MyeHUus] U WJeHTUPUKALUU
BEII[eCTB TI0 MX COCTaBY U CTPOEHHMIO;

COCTaB/IATb MOJIEKY/ISIPHble U CTPYKTYypHble (hOPMYyJibl OpraHMUYecKMX BelLecTB Kak HocuTesei
WH(OpMaLMK O CTPOEHWHU BeIeCTBa, ero CBOWCTBAX W TPUHA/IEXHOCTH K OIpeZAeeHHOMY KJacCy
coeIMHeHU;

XapaKTepU30BaTh OPraHUYeCKHe BEI[ecTBa M0 COCTaBY, CTPOEHHIO M CBOWCTBAM, YCTaHAB/IMBAaTb
NIPUYMHHO-C/Ie/ICTBEHHBIE CBSI3U MEX/Y JaHHbIMU XapaKTepUCTHKaMU BellleCTBa;

NIPUBOJUTE TMPUMEpPbl XMMHUYeCKUX peakliUii, pacKphIBalOIIMX XapaKTepHble CBOMCTBA TUIMYHbIX
TIpe/iCTaBUTe e K/1aCCOB OPraHWYeCKUX BeIleCTB C Le/IbI0 UX MeHTUHUKALMU U 00bsicHeHHs 061acTu
NIpUMeHeHNSs];

MIPOTrHO3UPOBATh BO3MOKHOCTh TPOTEKaHHs XMMHUECKHUX peakl[Mi Ha OCHOBe 3HaHWM O THMax
XMMHUECKOH CBSI31 B MOJIEKY/IaX peareHTOB M UX PeakL[MOHHOM CrIocoOHOCTH;

WCII0/Tb30BaTh 3HAHUS O COCTaBe, CTPOEHWH M XMMHUECKMX CBOMCTBAX BEIeCTB il Oe30macHOro
TIPUMeHeHHs B MPAKTUYeCKOM JlesiTe/TbHOCTH;

NIPUBOJWTL TIPUMEpPHI TPAKTUYECKOTO HCIIO0/Ib30BaHUS TPOAYKTOB TiepepaboTku HedTH u
NPUPOJIHOTO Tra3a, BBICOKOMOJEKY/ISIPHBIX COeAWHEeHWH (TOMM3TUIeHa, CHUHTETUYeCKOro Kayuyka,
alleTaTHOTO BOJIOKHA); TIPOBOJIMTH OIBITHI 0 PaclioO3HaBaHWI0 OPraHWYeCKHWX BeLeCTB: TJIMLIePUHA,
YKCYCHOM KHUCJIOTBI, HelpeZie/bHbIX JXMPOB, TJIFOKO3bI, Kpaxmasia, 0elKkoB — B COCTaBe THIIEBBIX
MPOJYKTOB M KOCMETHUECKMX Cpe/CTB;B/a/leTh TMpaBWIaMU M TpreMamu Oe3omacHod paboTel €
XVUMHUYeCKUMH BeILeCTBaMH U JlabopaTopHBIM 000pyj0BaHEM;

yCTaHaB/MBaTh 3aBUCHMOCTb CKODOCTHM XWMHUECKOM peakIMd W CMeI[eHHs XUMHYeCKOro
PaBHOBeCHsS] OT DPa3IMUHbIX (AaKTOPOB C IIe/bI0 OTpe/ie/ieHUsl ONTHMA/bHBIX YCJIOBHM TPOTEKaHUS
XUMHYECKHUX TIPOL[eCCOB;TPUBOIUTH MTPUMeEpPBI THAPOJIM3a COJIel B TTOBCeIHEBHOM )KI3HU UeI0BeKa;

NPUBOJWUTL  TIPUMEPhbl  OKHUC/MTE/IbHO-BOCCTAaHOBUTENBHBIX ~ peakyuidi B TIPUPO/e,
TIPOU3BO/ICTBEHHBIX MPOLIECCAX U )KU3HE/IeSITe/TbHOCTH OPraHU3MOB;

TIPUBOJWTL TPUMEPhI XWMHUECKUX peakLUi, pacKpbIBAlOIMX OO0IIMe XWMHUYecKre CBOWCTBa
NIPOCTHIX BeIlleCTB — MeTalJIoOB U HEMeTaJl/IOB;



MPOBO/IUTh pacyeTbl Ha HaXOXKJeHWe MOJIeKY/sipHOW (opMysibl YrieBOAOpOJa IO MPOAYKTam
CrOpaHvsi U MO ero OTHOCHUTEeNbHOM TUIOTHOCTM U MacCCOBBIM JOJSIM 3/IEMEHTOB, BXOJSIIUX B €ro
COCTaB;

BJIJIeTh MpaBWiaMu Oe30rmacHoro obpaliieHus C eIKUMH, TOPIOYMMU U TOKCUYHBIMU BellleCTBaMH,
CpeJCTBaMM OCYIIeCTB/SATh TMOUCK XWUMWUUYECKOW MH(OpMalMM MO Ha3BaHUSM, WAeHTHU(UKaTopam,
CTPYKTYPHBIM (pOpMYy/iaM BellleCTB;

KPUTUUECKU OLIeHWBaThb W WHTEPIIPETUPOBaTh XUMUUECKYH HH(OPMaLMI0, COZep Kallyrcs B
COO0OIIIeHUsTX Cpe/ICTB MacCoBOUM nHMOpMaIu, pecypcax VIHTepHeTa, HayuHO-TIOMYJ/ISIPHBIX CTaThsIX C
TOUKU 3DEHHsI eCTeCTBeHHO-HayuHOW KOPPEKTHOCTH B IIeJISIX BBISB/IEHUs OMIMOOUHBIX CYXKAEHUM U
dhopMHpoBaHUsT COOCTBEHHOM TIO3UIINY;

NPeICTAaB/SATh TYTH PpellleHdsi T100anbHbIX Mpo0/ieM, CTOSIIUX Tiepefi 4Yel0BeYeCTBOM:
9KOJIOTHUECKUX, SHEPreTUUECKUX, CHIPbEBBIX, U POJIb XMMHH B PEIIIEHUH 3THX MPOOIeM.

OO6yuatoruiicsi Ha 6a30BOM YPOBHE MMOTyUUT BO3MOXKHOCTb HAYUUTHCS:

W/UTFOCTPUPOBATh Ha MpUMepax CTaHOBJIEHWE W 3BOJIFOLIMI0 OPraHMYeCcKOW XMUMHUM KaK HayKU Ha
Pa3/IMYHbIX UCTOPUYECKUX FTarax ee pa3BUTHS;

WCTOJIb30BaTh METO/bl HAyuHOTO TI03HAHWSI TP BBLITIOJHEHUM TIPOEKTOB U yuebHO-
WCCIeJOBaTe/IbCKUX 33/ad 10 HW3yUYeHHIO0 CBOWCTB, CIIOCOOOB TIOMyueHWsT W paclio3HaBaHUS
OpraHMYeCcKHX Bell|eCTB;

OOBSICHATH TIPUPOAY W CHOCOOBI 00pa30BaHUS XMMHUYECKOM CBSI3U: KOBA/JIEHTHOM (TIOJIIPHOM,
HeTOoJISIPHOM), WOHHOM, MeTa/JInueckol, BOJOPOJHOM — C 1efbl0 Ompefie/ieHUsI XUMHUUeCKOou
aKTUBHOCTH BellleCTB;

yCTaHaB/IMBaTh TeHETUUECKYIO CBSI3b MEXKJY K/IaCCaMU OPraHWYeCKUX BelllecTB /i1 060CHOBaHMUS
TPUHLUITAATBHON BO3MOXXHOCTU TIOJlyUeHUs] OpraHUYeCcKUX COeJlMHeHWW 3aJjaHHOTO COCTaBa U
CTpOeHUS;

yCTaHaB/IMBATh B3aUMOCBSI3U MeXAy (hakTamu U Teoprei, MPUUMHOM U C/Ie/ICTBUEM TpU aHa/Iu3e
Npo6JIeMHBIX CUTyaliid 1 000CHOBaHUM TTPUHHUMAaeMbIX PellleHHH Ha OCHOBe XMMUUYEeCKUX 3HaHWH.



CojepxaHue yueOHOT0 TipeiMeTa

[TepeueHb M3yuaeMbIX TIPeMETOB
CogiepykaHue

Komuuect
BO UaCoOB

Tema 1. CTpoeHue BelecTBa
CoBpeMeHHasi MOZle/ib CTPOEHUSI aToMa. J/eKTpPOHHasi KoH@urypauusi atoma. OcHOBHOe
¥ BO30Y>K/[eHHbIe COCTOSTHUSI aTOMOB. Kiaccuukanys XMMHUUecKux 371eMeHTOB (S-, p-, d-
3/ieMeHThbl). OCOOEHHOCTH CTPOEeHUsI SHepreTUYecKUX YpOBHell aTOMOB d-371eMeHTOB.
[Teprogrueckasi cucteMa XuMUueckux 3neMeHToB .M. MeHzeneesa.

®usnueckuii cmbicn Ilepuoguueckoro 3akoHa /.M. MenpeneeBa. IIpuunHbl U
3aKOHOMEPHOCTH W3MEHeHMs] CBOWCTB 3/IEMEHTOB W WX COeJUHEHUM M0 Mepuofam |
rpynnaM. J7eKTPOHHas MpUpOoJa XUMHUYECKOW CBSI3U. DJIeKTPOOTPULIATENbHOCTh. BHb
XUMHYECKOM CBSI3U (KOBaJIeHTHasl, MOHHasl, MeTa/l/Tn4yecKasi, BOJOPOAHas) U MeXaHU3Mbl
ee obpa3oBanus. Kpucrammmueckve v amopdHble BelllecTBa. THIbI KPUCTa/UTAYeCKUX
pelIeToK (aTOMHasi, MOJIeKyJ/sipHasi, IOHHasl, MeTa/l/inueckasi). 3aBUCUMOCTb (PU3NUeCKUX
CBOMCTB Bell[eCTBAa OT THIA KPUCTaJ/IMUuecKol perieTku. [IpuurHbl MHOroobpasusi
Bell[eCTB.

Hucnepcuble cuctemebl. [loHsiTHe 0 Kosutouzaax (3074, renu). VICTUHHBIE pacTBOPHI.
Peakijuu B pacTBOpax 3/1eKTpoUTOB. pH pacTBopa Kak rokasaTe/b KUCJIOTHOCTU Cpe/ibl
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Tema 2. X¥MHUeCcKHe peaKIiiu

AnnoTpornusanys U M3oMepu3saliys, Kak peaklyu 0e3 KM3MeHeHHsl COCTaBa BeILeCTB.
Annotponus U eé npyuurHbl. Knaccudukaiys peakijuii o pasiMyHbIM OCHOBAHUSIM: 110
YKUC/Iy U COCTaBy peareHTOB W MPOJAYKTOB, MO (hase, [0 MCIOIb30BAHUIO KaTaau3aTropa
uni ¢epMeHTa, MO TerioBoMy 3(@ekry. TepMoxumuueckue ypaBHEHMS peakLUi.
XumHueckue peakliiu. ['oMoreHHble U reteporeHHsle peakiyyd. CKOpPOCTb peakliid, ee
3aBUCUMOCTb OT  Pa3/luuHbIX  (aKTOpPOB: TPUPOJbl  pearupyroliydx  BeLecTB,
KOHLIEHTpal[MM pearupyrollyMx BellecTB, TeMIlepaTypbl, IUIOLaJy PpeaKLMOHHOU
MOBEPXHOCTH, Ha/JWyusl KaTaausaTopa. Posb  KaTaau3aToOpoB B TIpUpOZie U
NIPOMBILIIEHHOM NPou3Bo/cTBe. OOpaTUMOCTh peakiiyil. X¥MHUecKoe paBHOBeCHe U ero
CMellleHWe 1107, [JelCTBUeM Ppa3/lIWyHbIX (PAKTOpPOB (KOHLIEHTpALUsi peareHToB WU
NIPO/IYKTOB peakliy, JaBjeHue, TemriepaTrypa) [/s CO3/laHusl ONTUMa/bHbIX YC/IOBUMN
MIPOTEeKAHUS1 XUMHUUECKUX MpoLeccoB. OKUCIUTeNbHO-BOCCTAHOBUTE/bHbIE peaklui B
NpUpoZie, IPOM3BO/CTBEHHBIX TIpolieccax U JKU3He[esiITe/IbHOCTM  OpPraHU3MOB.
OkuCMTe/IbHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA MPOCTHIX BelljeCTB JJIeKTPOJIU3 PaCTBOPOB
U pacruiaBoB. [IpyMeHeHMe 3/1eKTpPO/M3a B MPOMBILUIEHHOCTH. ['Maponus coneil U ero
TUIIBL. ['MApOMM3 OpraHnyecKux COeAWHEeHUN B JKMBBIX OPTaHM3MOB, KaK OCHOBa 0OMeHa
BeljecTB. [ToHsTHE 06 5HepreTuueckoM oOMeHe B KJIeTKe U POJIM FH/POJIM3a B HEM.
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Tema 3. BemecTtBa U ux cBoiicTBa Pu3nueckre CBONCTBA MeTal/IOB, KakK (YHKI[US UX
cTpoeHus. [lesileHe MeTa/I/IOB Ha TPYIIbl B TeXHUKE U XUMHUU. XUMUUYECKHEe CBOMCTBA
METa/UIOB WM 3MeKTPOXUMHUYEeCKUN psif, HarpsbkeHud. [loHATHE O MeTaiIoTepMuH
(a/mrOMUHOTEPMUY, MarHUEeTePMUM U 7p.). HeMeTasibl Kak okuciurend. HemeTasnbl Kak
BOCCTAaHOBUTENIU. Psifi 3/1€eKTPOOTpUIAaTeTbHOCTU. VIHepTHBIe WM 6aropofiHble rasbl.
KucoTel ¢ TOUKM 3peHUsi aTOMHO-MOJIEKY/ISIPHOTO yueHHs. KuC/IOTbI C TOUKW 3peHus
TEOPUH JTIEKTPOTUTUUECKOM TUCCOLALK. KUC/IOThI ¢ TOUKK 3peHHst IPOTOHHOM TEOPHH.
Heopranuueckue aMmdoTepHble COeITUHEHUS: OKCU/IbI U TUJPOKCHbI, — UX CBOMCTBA U
nonyyeHrve. AmdoTepHble OpraHMuYecKHWe COeIMHEHWs Ha TIpUMepe aMUHOKHCJIOT.
Knaccudukarwst coneit. )KEcTkocTh BoJpl ¥ clIOCco0bI eé ycTpaHeHusi. [Tepexos kapboHara
B I'M/IpoKapOoHaT 1 06patHo. ObIe XUMHUUEeCKHEe CBOMCTBA COTIEH.

Tema 4. XuMusi ¥ COBpeMeHHOe 0011eCTBO

[ToHsATHE O XUMUUECKOW TeXHOJOTMU. XUMHUUYeCKHe peakliiy B IPOU3BO/CTBe aMMMaKa U
MeTaHos1a. O61jast KnaccuUKaljoHHast XapaKTepUCTHKa peakLvii CHTe3a B
IIPOM3BO/CTBE 3TUX NPOAYKTOB. HayuHble MPUHIUIILL, Jle)Kalllie B OCHOBe IIPOM3BO/CTBA
aMmMuaka 4 MetaHoJsia. CpaBHeHMe 3THUX NPOM3BOACTB. MapKUpOBKa yI1aKOBOUHBIX




MaTepuasoB, TIeKTPOHUKH U OLITOBOM TeXHUKH, 3KOJIOTUYHOTO TOBapa, MPOyKTOB
MUTaHUS], STUKETOK I10 YXO/y 3a OJIe)K/I0H.

Bcero
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TemaTHueckoe MJIaHMPOBaHue Kypca 11 kiacca

rpynnbl.  [loHsiThe 0  BaJIeHTHBIX
yekTpoHax. OTobOpakeHWe CTPOEHWUS
3/IEKTPOHHbIX ~ 000/I0UEK  aTOMOB
XUMHUYECKUX 5/IEMEHTOB C TOMOLLBIO
3JIEKTPOHHBIX u 3JIEKTPOHHO-
rpaduveckux Gopmy.

OObsicHeHUEe 3aKOHOMEPHOCTeMN
W3MEHEeHUs1 CBOMCTB 3JIEMEHTOB B
repuoiax M rpymnmnax rnepuojuvecKkomn
CUCTEMBI, KaK  (JIeJCTBUE  UX
3JIEKTPOHHOI'O CTPOeHUs.
ONeKTPOHHbIEe CeMeNCTBa XUMUUeCKUX
3/IeMeHTOB.

HemoHcmpayuu. Paznrunbie hopMbI

3amnuchIBaTh 371eKTPOHHBIE U
3/1IeKTPOHHO-Tpaduueckre Gopmysibl
XUMUAYEeCKUX 3JIEMEHTOB.

OnpenenaTb OTHOLIEHHEe XMUMUYeCKOT0
3/1eMeHTa K OIpe/ie/IEHHOMY
JIEKTPOHHOMY CEMEUCTBY

Kontpons BocniuraTenbHas u
No XapakTepucThKa OCHOBHBIX BU/IOB 3HAHMIT BHeYpOuHast
. Tema ypoka ONeMeHThl COZlep KaHus JiesTeNTbHOCTH 00yJaromuxcs (Ha JeATeTLHOCTD
YPOBHe yueOHBIX /IeHCTBHIA)
1—9 | Tema 1. Ctpoenue BemectB (9 u)
1 OcCHOBHBIE CBefieHuUs O CrpoeHue aToma: COCTaB sifjpa AprymeHTUpOBaTh C/IOKHOE CTPOEeHe becena [IpocmoTtp
CTPOEHUH aroma (HYKJIOHBI) U 37IeKTPOHHAsi 000/I0UKA. | aTOMa Kak CHCTeMbI, COCTOSIIEH U3 BUJieoparmeHTa
[TousiTrie 06 n3oTomnax. [ToHsTHE O sIpa U 3JIEKTPOHHOM 000/I0UKH.
XUMUYECKOM 3j1eMeHTe, KaK XapakTepu3oBaTb YPOBHU CTPOEHUS
COBOKYMHOCTH aTOMOB C O/IMHAKOBBIM | Bell[eCTBa.
3apsALoM spa. OmnuchIBaTh YCTPOKCTBO U paboTy
LemoHcmpayuu. TTopTpeTsl BonbImioro ajpoHHOrO Kostaiiepa
3. Pesepdopaa, H. Bopa.
BuzeodparmeHThl U craiibl
«bonb1oi1 a[pOHHBIN KoIIalgep»,
«YPOBHM CTPOEHUsI BellleCTBa»
2 [Tepuoguueckas cucrema ®u3nueckuii CMbBICT MOpUHATOM B | OMMCHIBaTh CTPOEHUEM aToma Camocrtositen | BupTyanbHbIil Typ
XUMHUYECKUX JIEMEHTOB Tabnmie . n. MeHzieneeBa | XMMHUYeCKOTO 37ieMeHTa Ha OCHOBE ero bHasi pabota | B My3eii —
. Y. MenpieneeBa B cBeTe CUMBOJIMKW:  TIOPSJKOBOIO  HOMepa | MOJOKeHHUs B IepUOIUYEeCKON CUCTEME kBaptupy ..
yUeHHs O CTPO€HUU aroma 3/IeMeHTa, HoMmepa nepuoza u HoMmepa | [I. 1I. Meneneesa. MenpeneeBa




[Tepuogrueckoit CUCTEMBI
XAUMUUYeCKUX snemeHToB . U.
Mewnpeneesa. [Toprper [I. 1.
Menpeneesa.

JlabopamopHble onbimbL.
MogenvpoBaHue OCTPOEHUs
[Teproprueckor CUCTEMBI C IOMOLLBIO
KapTouek

CpasHenue [lepuoguueckoro | IlpeAnocbuikKy OTKPBITHS [IpepcraBiaTe pa3BUTHE HAyUHbIX becena Beipasure cBoe
3aKOHa ¥ TeOpUu [Tepriogueckoro 3akoHa W TEOPUM | TEOPUM IO CIIMpaId Ha OCHOBe TPEX MHeHue cTp 18 ynp
XMMHUYECKOI0 CTPOeHHS Ha XUMHUUECKOTO CTPOeHUsI OpraHnueckux | ¢hopMynupoBok [leprofuueckoro 3akoHa 6
¢unocodckoii 0CHOBe COeJUHEHWM; PpOJb JIMYHOCTU B | U OCHOBHBIX HallpaB/lIeHWI Pa3BUTHS
HWCTOPUU XMMHWU; 3HaUeHHe MPaKTUKKU B | TEOPUM CTPOEHHUs (XMMUYECKOTO,
CTaHOBJIEHUM U Pa3BUTUU XUMUYECKUX | 37IEKTPOHHOTO Y POCTPAHCTBEHHOTO).
TeOpUH. XapakTepu3oBarhb poJib MIPAKTUKH B
LemoHncmpayuu. [Toptpets . U. CTaHOBJIEHUM U Pa3BUTHUH XUMUUeCKOU
MengeneeBa u A. M. bytieposa TeOpUH.
ApryMeHTHpOBaTh UyBCTBO TOPZAOCTH 3a
JIOCTHXKEHUS1 0TeUeCTBeHHON XUMUU U
BKJIaJ] POCCUMCKUX YYEHBIX B MUDOBYIO
HayKy
NonHas xumuueckas cBsisb U | KaTMOHBI ¥ aHMOHBI: MX 3apsfbl U | XapaKTepu30BaTb UOHHYIO CBSA3b KaK 3aueT CoobiieHne
HWOHHbIE KPUCTa/I/INYeCKue KJacCUpUKauss 10  COCTaBy Ha | CBSI3b MEX/Y MOHaMH, 00pa3yrOLUMUCS «/IHeTpHbIe Wn
peLéTKn TIPOCThIe U C/IOKHbIe. [IpefcTaBuTenu. | B pesysbrare OTauy UM MpUEMa GnaroposHbIe»
[ToHsiTve 00 WOHHOM XWMHUYECKOM | 37IEKTPOHOB aTOMAaMU WU TPYITIIaMU
cBsA3M. VoHHasg  KpuUCTa/uiMueckasi | aTOMOB.
peiiéTka U (¢u3nueckre cBoiicTBa | OmpeaesaTh IPUHA/IEKHOCTh MOHOB K
BelLeCTB, o0yC/iOB/IeHHbIE ~ 3THUM | TOM WM WHOU TPYIITIe HA OCHOBAHUHU UX
CTpOEHUEeM. 3apsfia ¥ CoCTasa.
JemoHcmpayuu. Mopesib MOHHOM XapakTepr3oBaTh (hr3uyecKre CBOMCTBA
KPUCTA/IJTUYECKOU PeLIETKU Ha BelL[eCTB C MIOHHOM CBSI3bI0, KaK
rpuMepe xJjiopuza HaTtpus. MuHepasbl | (yHKIUIO BUJA XUMUUECKOM CBSI3U U
C 3TUM TUIOM KPUCTA/I/TUYEeCKON THUINA KPUCTA/IJTMYECKOU PeLIETKA
PELLETKOW: KaJIbL[UT, FajuT.
KoBaneHnTHasi xumnueckas [TonsiTve 0 KOBaJIeHTHOM  CBsA3U. | ONMCHIBaTh KOBAJIEHTHYIO CB$i3b, KaK Coo0riieHue
CBsi3b. ATOMHBIE U DJIEKTPOOTPHULIATETbHOCTb, pe3ysibTaT 00pa3oBaHus 0OIIKX «3HaKu




MOJIEKYJISIPHbIe HeToJIIpHast Y MOJpHasl KOBa/leHTHbIE | 3JIeKTPOHHBIX Tap WM Kak pe3ysbrar roCyapCTBeHHbBIX
KpUCTa//INYeCcKye pelléTku | cBsi3u. KpaTHOCTb KOBa/JIeHTHOU CBSI3W. | MepeKpbIBaHUS 3/IEKTPOHHBIX OT/INYMM C
MexaHH3MBI obpa3oBaHus | opOuTasei. NpYMeHeHeM
KOBaJIeHTHBbIX CBsi3eli: oOmeHHbld U | KnaccuduippoBaTb KoBasieHTHbIe OpWITMAaHTOB»
JIOHOPHO- akuenTopHed. [lonsipHOCTH | cBs3u o DO, KPaTHOCTH U CTIOCO0y
MOJIEKY/IbI, Kak C/e[CTBUE | TIepeKPbIBAHUS 37IeKTPOHHbBIX
TOMSIPHOCTA ~ CBSI3M M TeOMeTpPUH | opOuTasneil.
MOJIEKY/TbI. Kpucrannmueckue | XapakTepr3oBaTh (pU3nuecKue CBOKMCTBa
peméTKh C STUM TUIIOM CBSI3M: | BeleCTB C KOBAJIEHTHOU CBA3bIO, KaK
MOJIEKY/ISIDHbIE " aToMHble. | (DYHKLMIO KOBaJIeHTHOM CBSI3W U TUIA
®u3nueckue  CBOMCTBA  BeIeCTB, | KPUCTA/JIMYECKOU PeLIETKA
o0ycioB/IeHHbIE TUTIOM
KPUCTa/VINYeCKUX PelIéTOK.
LemoHcmpayuu. Mogenu
MOJIEKY/ISIPHOM KPUCTa/I/TNue CKOU
PELIETKYA Ha IPUMepe «CyXOro JibJja»
WA UOZia U aTOMHOU
KPHCTa//INYeCKOW PelléTKY Ha
ripuMepe ajmMasa, rpadura uiu
KBapLia. MoJesib MO/ISIpHOTO 00BEMa
rasa
Mertammyeckas xumuveckas | IloHATHe 0 MeTa/lMueckon CBSI3W M | XapakTepu30BaTb MeTa/l/IMueCKyHo AKnacc CoobieHue
CBSI3b MeTasyInye CKUxX KPHCTa/VINYeCKUX | CBSI3b KaK CBSI3b MeX/ly MOH-aTOMaMH B «XyZ0)keCTBEHHOE
pemérkax. @Pusnueckue CBOWCTBA | MeTasllaxX U CIllaBax OCPeJCTBOM NIpUMeHeHue
MeTaJlioB Ha OCHOBe UX | 00600111eCTB/IEHHBIX BaJIEHTHBIX yyTryHa»
KPUCTA/I/INYeCKOT'O CTPOEeHMUs. 3/IeKTPOHOB.
[IpumeHeHMe MeTasyIOB HAa OCHOBe WX | OOBSCHATH €IUHYIO TIPUPOAY
cBOMCTB. UépHbIe U 1|BeTHbIE CIUIaBbl. | XMMWUYEeCKUX CBSI3el.
HemoHncmpayuu. Mopenu XapakTrepr30BaTh ¢u3nuecKre CBOWCTBA
KPUCTa//INYeCKUX PelIéTOK MeTal/IoB. | MeTa/ljIoB, KakK (DYHKLIUIO
JlabopamopHble onbimbl. MeTaJI/TMUueCKOW CBSI3U Y MeTa/llTnueCKOr
KoHucrpyuposanue mogenu KPUCTa/VINYeCKOU peléTKr
MeTa/lJIn4e CKOM XUMHUYEeCKOU CBSI3U
BopopogHas xumMuueckas MexxmMoneKkynsipHasi v XapakTtepu3oBaTb BOJOPOAHYIO CBSA3b Pemenne ITpocmotp
CBSI3b BHYTPUMOJIEKY/ISIpHasi ~ BOJOPOJHBIE | KaK 0COOBIN TUIT XUMUYeCKOW CBSI3U. 3ajau u BUZieodparmeHTa
CBSI3U. 3HaueHue MeXMOJIeKY/ISIPHbIX | PasivuaTe Me)XMOJIEKY/ISIPHYIO U yHpaKHEeHUH




BOJIOPOZHBIX CBs3eM B TpUPOZAe U
JKA3HU YeJI0BeKa.

Hemoncmpayuu. BupeopparmMeHTs U
cnaiizbl «CTpyKTYphI Oeika».
JlabopamopHble onbimbL.
JeHarypauusi besika

BHYTPHMOJIEKY/ISIPHYIO BOZJOPOZIHbIE
CBSI3U.

PackpriBaTh po/b BOJOPOJHBIX CBSI3ell B
opraHv3aly MoJeKys 61O0ToIMMepOB,
— 6enkoB 1 [THK, — Ha ocHOBe
MEe>XKIIPeJMEeTHBIX CBsi3eil ¢ buosoruei

ITonrmepst [Tonyyenue 1o/MMepOB peakLUsAMU | XapakKTepu30BaTh MO/IMMephl Kak Camocrosten | Coobienre «Posb
To/IMMepur3aliyi U MOJIMKOH/IeHCAl[UW. | BLICOKOMOJIeKY/ISIDHbIe COeJUHeHNs. bHasi paboTa | CUHTeTHYeCKUX
Baxunenmme rpejicraBuTe/ | Pa3nnuaTe peakijyu rojvMepuysanuu U MarepuasioB B
IJ1aCTMACC ¥ BOJIOKOH, UX I0JIyYeHue, | MOJIMKOH/IeHCal{UH. COBpEMEHHOU
cBoMcTBa U npuMeHeHre. [ToHsTe 0 | OnMCHIBaTh BayKHEMIIINe NIpe/jCTaBUTeN TeXHUKE»
HeOpraHuyeckux IoaMMepax M HUX | IJIaCTMAacC U BOJIOKOH M Ha3bIBaTh
Tpe/iCTaBUTeIN. 00/1aCTH WX TIPUMEHEeHMSI.
Hemoncmpayuu. Komnekuyuu YcraHaBnMBaTh €JMHCTBO OPraHUYeCKOU
«[Tnactmaccei», «BomokHa». O6pa3siibl | 1 HeOpPraHUUYeCKOH XUMHU Ha IPUMepe
HeopraHuyeCckKux MnojMMepoB — HeopraHuyecKux MojmMmMepoB
BelLleCTB aTOMHOU CTPYKTYPhbI

JucriepcHble CUCTEMBI [TonsitTve o pgucriepcHoM (ase U | XapaKTepr30BaTh pa3/WyHble THIIbI JI2 CoobirieHne
JVCTIEpCHOHHOW Ccpefie. ArperaTHoe | JUCIepCHBIX CUCTEM Ha OCHOBe «3JCcTeTuyeckas u
COCTOsIHME pa3Mep 4YacTul] (a3bl, KaK | arperaTHOro COCTOSIHUSI JUCTIEPCHOMN Buonoruueckas

OCHOBa IS KJ1accuukanum
JWCIIEPCHBIX ~ CUCTeM.  OMYJIbCUH,
CyCIIeH3UH, aspo30juM — TPYIIIbI
rpyboaucIiepCcHBIX CUCTEM, 150:¢
rnpescTaBUTe M. 304 U Ted —
TPYIIIb TOHKOAUCTIEPCHBIX CUCTeM, UX
TpeCTaBUTEH. [Tonsitne 0
CHHepe3uce U KoaryJsiLuu.
Hemoncmpayuu. Konnekryu o6pasiioB
Pas3/IMYHbIX AUCTIEPCHBIX CUCTEM.
CuHepe3uc 1 Koarysuus
JlabopamopHble onbimbl. TlomydyeHue
KOJUIOUZHOTO  pacTBOpa  KypHUHOIO
Oenka, WcC/ieoOBaHUE €ro CBOWCTB C
TOMOLIBI0  JIa3ePHOM  YKa3ku |
TIpoBefieHue ero JleHaTypaLyu.

(a3bl U TUCTIEPCUOHHOMN Cpe/IbI.
PackpbIBaTh POJib PA3/TUUHBIX THITOB
JTUCIIEPCHBIX CCTEM B YKU3HU MPUPO/IbI
1 o0I1ieCTBa.

[TpoBoANTE, HAOJTIOATH U OITUCHIBATD
XUMHUYECKUH FKCITEPUMEHT

POJIb KOJIJIOUJHBIX
CUCTEM B )KU3HU
yesioBeKa




[MonyueHue 3MyIbCHU PAaCTUTETHLHOTO
Macia W HabmogeHwe  3a eé
paccnoenveM. IlomyueHue CyCrieH3UH
«U3BECTKOBOTO MOJIOKa» 1
HabOJTIofIeHre 3a eé ceTUMeHTaIer

10— | Tema 2. Xumuueckue peakuuu (12 u)
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10— | Knaccudukarus Annorporusalmsi U M3oMepu3auus, | OnpegensiTb NPUHAAIEKHOCTh JI2 LJT cTp20

11 XUMUUYECKUX peakLvi KakK peakiuu 0e3 M3MeHeHHs COCTaBa | XMMHYeCKOMW peakluy K TOMY W/TH
Bell|eCTB. AJIZIOTPOMNUS U €6 MPUYUHBI. | ”THOMY TUIly Ha OCHOBaHUU 10
Knaccudukanms peaxiui T10 | pas/IMYHbIX IIPU3HAKOB.
pa3/IMyHbIM OCHOBaHUsIM: IO uucay U | OTpakaTh Ha MMCbMe TeTioBor 3 dekT
COCTaBy peareHTOB W TMPOAYKTOB, IO | XMMUYECKUX PeakLdi C OMOILbI0
daze, 1o WCII0/Ib30BaHUIO | TEPMOXUMUUECKHUX YpaBHEHUM.
KaTanusatopa und (GepmeHTa, 110 | [TogTBepKAaTh KOJMUECTBEHHYIO
TeTJIOBOMY 3¢ deKTy. | XapaKTepuCTUKY 3K30- U
TepMoxumHueckre yPaBHEeHHUs | SHAOTePMUUYECKUX pPeakLUii pacuéTamu
peaxiuii. 110 TEPMOXUMHUYECKUM yPaBHEHHSIM.
JemoHcmpayuu. PacTBopeHvie cepHOM
KHUCJIOTBI U aMMHauHOU CeJTUTPhI U
(uKcalyis TerIoBbIX SIBJIEHUM J1/1s1
3TUX MPOLIECCOB

12 CKOpOCTbh XMMHUUeCKUX @akTopbl, OT KOTOPbIX  3aBUCHUT | YCTaHaB/IMBaTb 3aBUCUMOCTbL CKOpocTu | JIOD LIJT cTp 81

peakiuii CKOPOCTb  XWMMUECKHX  peakIMil: | XUMHUUYeCKOM peaki[iy OT IPUPO/bI

MpUPOZa  pearvpyrollyx  BellecTB, | pearupyroliuxX BeLecTB, UX
TemIeparypa, I OIENIS VX | KOHL|eHTpaL1K, TeMI1epaTypbl U
COTIPUKOCHOBEHMUS pearupyoLux | MI0MaZu WX CONPUKOCHOBEHUSI.
BelL|eCTB, Ux KOHLIeHTpaLusi, | PackpbiBaTh poJib KaTajn3aTopoB Kak
MpUCYTCTBUE Karanusaropa. [ToHsTHe | (paKTOPOB yBelWUyeHHsl CKOPOCTU
0  kataiuze.  DepmeHTbl,  KakK | XMMHAYeCKOW peakL[Uu1 U pacCMaTpUBaTh
Ouonoruueckue KaTa/IM3aTopbl. | MHTUOMTOPHI KaK «aHTOHUMBI»
WHrubutopel,  KakK  «aHTOHUMBI» | KaTaJnl3aToOPOB.

KaTa/M3aTopoB U WX 3HaUeHUe.
JemoHcmpayuu. B3aumoielicTBUst

XapakTepr30BaTh )epMeHThI Kak

OuosIornueCcKre KaTaan3aTopbl 6eKOBOM




PacTBOPOB COJITHOW, CEPHOU U
YKCYCHOW KUCJIOT OJMHAaKOBOU
KOHL|eHTpaLUU C OIMHAKOBBIMU
KyCOYKaMHu (TpaHy/iaMH) LIMHKA U
B3aMMO/IeICTBHE OIMHAKOBBIX
KyCOYKOB pa3HbIX MeTa/lI0B (MarHus,
LIMHKAQ, Keje3a) C paCTBOPOM COJISTHOU
KHUCJIOThI, KaK MPUMep 3aBUCUMOCTH
CKOPOCTH XMMUYEeCKUX peakLii OT
NIpUpO/ibI BelljeCcTB. B3anMozelicTBre
pPacTBOpPOB THOCY/Ib(aTa HaTpUs
KOHL|eHTPAL[UU 1 TeMI1epaTyphl C
pPacTBOpPOM CEPHOM KUCJ/IOTBHI.
Mo/ienipoBaHUe «KUTISILLIETO CII0si».
[eTeporeHHbIN KaTanau3 Ha puMepe
pasJiokeHUst IepOKCH/ia BOAOPO/aA B
MPUCYTCTBUM [JUOKCH/A MapraHiia.
JlabopamopHble onbimbl.
Vcnionb30BaHWe HeOpraHUueCcKux
KaTa/M3aTopoB (Cosiei xxenesa, Hofuza
KaJsi) ¥ IPUPOJAHBIX 00BEKTOB,
CoZleprKalMx Karasasy (CbIpoe MsICO,
KapTodenb) AJisl pa3oXKeHUs
TIepoKCH/ia BOAOPO/A

TIPUPO/Ibl ¥ PACKPBLIBATh UX POJIb B
MPOTEeKaHUU OMOXMMHUUECKUX peakLii
Ha OCHOBE MEXXIPeIMETHBIX CBSI3€H C
OumosIorueti.

[TpoBOgUTh, HAO/THOATH U OMKMCHIBATh
XUMUYECKUI IKCIIEPUMEHT

13

OO6paTUMOCTh XUMHUYUE CKUX
peakiuii. XuMUueckoe
pPaBHOBECHE U CTI0COOBI ero
CMeIL[eHHUsT

Knaccudukarust XUMUUeCKUX
peakLui 1o TPU3HAKY 17):¢
HaripaBjieHusi. [TonsiTrie 06 06paTUMBIX
peaKUsIX U XUMUYEeCKOM PaBHOBECHH.
[Mpuauyn Jle-Illarense ¥ criocobsr
CMEIIeHUs] XUMUYECKOTO PaBHOBECHS.
OOmjass  XapakTepuCTHKAa  peakI|i
CHHTE30B aMMHMaKa 1 okcuza cepbi(VI)
U pacCMOTpPEHHe YCIOBUM CMelleHUs
WX PaBHOBECHS Ha MTPOU3BO/ICTBE.
Hemoncmpayuu. CmellieHue
pasHoBecus B cucteme Fe’* + 3CNS™

OnuceIBaTh COCTOSTHUSL XUMUYECKOTO
pPaBHOBeCHs U TIpeJjlarath CriocoObl ero
CMeIeHHs B HeoOX0IMMYIO CTOPOHY Ha
OCHOBe aHa/n3a XapaKTepUCTUKU
peakiuu u nipuHLuna Jle-Illaresnse.
[TpoBoaUTh, HabJTIOATh U OTTUCHIBATD
XUMHYECKUM SKCTIePUMEHT

JI5

[Mpocmotp dunbma
A. Jle lllaTense




~ Fe(CNS);

JlabopamopHble onbimbl.
Nnmoctpanus npasuia beprosiie Ha
TpaKTUKe — MPOBeJieHNe peakLui C
o0pa3oBaHMeM 0CafiKa, ra3a 1 BOJBI

14— | I'ugponu3 OO6paTumbIii U HeobpatuMbIi | OTipefiesiATh THI THAPOJIA3A COMIM Ha JI2 LJT cTp 66
15 ruAponusel. ['Maponus conmerd U ero | OCHOBe aHasiv3a eé COCTaBa.
tunel.  [waponmu3  opranuueckux | KimaccuduimpoBath ruiposus coseit
COeIMHEHUM B JKUBBIX OPraHW3MOB, | M0 KATUOHY U aHUOHY.
KaK OCHOBa oOMeHa  BelleCTB. | XapaKTepu30BaTb POJib THPOJK3a
[ToHsiTne 00 3HepreTHuyeckoM 0oOMeHe | OpraHUYeCKUX COeAMHEHUH, KaKk
B KJIETKE U POJIU THU/POJIK3a B HEM. XUMUYeCKOM 0CHOBBI 0OMeHa Bell|eCTB U
JlabopamopHble onbimbl. VICTIbITaHWe | YHEPTHUU B )KUBBIX OpPraHU3Max.
VH/MKaTopaMu Cpe/ibl PACTBOPOB [TpoBoaUTh, HabJTIOATh U OTTUCHIBATD
COJIer Pa3/TMyHbIX TUIOB. XUMHYE CKUM SKCIEePUMEHT
16 OKucuTeIbHO- CreneHb OKUCJIeHUST u eé | OnpenensiTb OKUC/IUTETBHO- JI2 Wcrionb3yiite fom
BOCCTAHOBUTEJIbHbIE onpejeeHue o (dbopMynam | BocCTaHOBUTE/TbHbIE PeaKIIMU KaK rH(bOpMaI[1IO CTP
peakiLuu OpraHWYeCKMX U HeOpraHUYecKHUX | MPOLecChl C U3MeHeHHeM cTereHel 79 (9)
BellleCTB. DJIEMEHThI 1 BeIeCTBa, KaK | OKUC/IEHUS 3/IEMEHTOB BeIeCTB,
OKUCJIUTeIM W BOCCTAaHOBUTEJIU. | yUaCTBYIOLUX B peaKkL1u.
[TonsiTve o0 mponeccax OKWUC/IeHUs M | Pa3nuuarb OKUCIUTENb U
BOCCTaHOBJIEHUSI. CocraBneHue | BOCCTaHOBUTEJIb, TIPOLIECChHI OKHCIEHHUS
YPaBHEHUN XUMHWYECKUX peakUil Ha | U BOCCTAHOBJIEHHS.
OCHOBe JIeKTPOHHOTO 6anaHca. Cocrapsath ypaBHeHuss OBP Ha ocHOBe
JemoHcmpayuu. B3anmogericteue 3JIEKTPOHHOTO OasiaHca.
LIMHKA C COSIHOM KHUCI0TOW 1 [TpoBoaUTh, HAOJTIOATh U OTTUCHIBATD
HUTpaToM cepebpa. XUMHYECKUMN SKCTIePUMEHT
JlabopamopHble onbimbl.
OKMC/IUTE/TbHO-BOCCTaHOBUTE/TbHAS
peaxi[ysi ¥ peakiyst oOMeHa Ha
TpyuMepe B3auMO/eHCTBUS paCTBOPOB
cynbtara meau(Il) c xenesom u
PacTBOPOM ILIe/IOYH.
17-18 | SnekTponu3 pacriaBoB U XapakTepucTUKa 3JIeKTPO/n3a, Kak | OnuchIBaTh 3/IEKTPOIN3 KaK AKnacc ITpocmotp
pactBopos. ITpakTueckoe OKHC/TUTEIbHO-BOCCTAHOBUTE/ILHOTO OKHC/TUTEIbHO-BOCCTAHOBUTE/IbHBIN BUleopUIbMa

NpUMeHeHHe 3/1eKTPOo/IM3a

niporjecca. OcobeHHOCTH 3/IeKTPOJTH3a,

Tniporiecc.

Tanmuneo INamunen




TNIPOTEeKAIOLero B pacTBopax
3/1eKTPOJIUTOB. IIpakTyeckoe
TIpUMEeHeHUe 3/1eKTPO/In3a: MojyueHue
rajJioreHoB,  BOAOPOJA, KHUC/IOPOZa,
L[eJIOUHBIX METa//IOB U ILesoved, a
TaKKe  @IIOMUHUSA  JIeKTPOJIM30M
pacrylaBOB M pacTBOPOB COeJVHEeHUMN
3TUX  5j1eMeHTOB.  [loHsATve O
raJibBaHOIUIACTHKEe, TIa/IbBaHOCTErnH,
papMHUPOBAHUU LIBETHBIX METaJl/IOB.
Hemoncmpayuu. KoHcTpyupoBaHue
MOJe/IU JIeKTPO/IU3épa.
BuzieodparmMeHT C NpOMBILLIEHHON
YCTAaHOBKH JI/151 TIOJIyYeHUs] a/IFOMUHUS

Pasnuuatk 3/1€KTpo/M3 pacriaBoB U
BO/IHBIX PaCTBOPOB.
XapakTepr30BaTh pakTUUeCKoe
3HaueHHe 3/IeKTPOJIM3a Ha IpuMepe
TNIO/TyYeHHs1 aKTUBHBIX MeTaJl/IOB U
HeMeTaJlJIoB, a TAKXKe
rajibBaHOI/IaCTUKH, Ia/IbBAHOCTET WY,
pagUHHUPOBaHUU L[BETHBIX METAJIJIOB

«AJTFOMUHUI»

19 ITpakTrueckast pabora Ne 1. PelrieHue 3KcriepuMeHTabHbIX 3a7iad | [I1aHMpoBaTh, IPOBOAUTE HAO/IOATh U
Perrenue 110 TeMe «XUMHUYecKast peakLiysa» OIUCBIBaTh XMMUYeCKUN IKCTIEPUMEHT C
9KCIIePUMEHTa/IbHBIX 3a/ia4 coOmoieHreM TIPaBU/T TEXHUKH
1o TemMe «XUMHYecKas Be3onacHocTH
peakua»

20 [ToBTOpeHue 1 0600611IeHNE TectupoBanue, peleHue 3ajad u BbIno/HATE TeCTsl, pelars 3a4a4u U
H3y4YeHHOI'0 yHpaKHEeHU I10 TeMe yIIpaXKHEeHUs 110 TeMe.

[TpoBOAUTH OL|EHKY COOCTBEHHBIX
JLOCTWKEHUM B YCBOEHUU TE€MBI.
KoppektupoBath CBOU 3HAaHUA B
COOTBETCTBUH C IJIaHUPYEMbIM
pe3yJIbTaToM

21 KonTtponbHas pabora Ne 1 «CTpoeHue BeljecTBa. XvMHUUeCKast peakKiysi»

22— | Tema 3. BenjecTBa 1 uUx cBo¥cTBa (9 4)

30

22 Mertainsl ®dusnyeckre CBOWCTBAa METANIOB, Kak | XapakTepu3oBarhb ¢dusnueckue u|JID Konkypc «Xumus

dbyHkIMsT uX cTpoeHus. /[leneHue
MeTa/IJIOB Ha TPyMMbl B TEeXHUKE U
XUMHUH. XvMHUUecKue CBOICTBa
MeTaJIJIOB U 3/IeKTPOXUMUUECKUHN Psiff
HarpsbKeHU. [ToHaTHe 0

XUMUUYECKHe CBOMCTBA META//IOB KakK
(GYHKIUIO CTPOEHMsST MX aTOMOB W
KPUCTA/IZIOB Ha OCHOBE TpeJCTaBIeHUM
00 OBP u mo/nokeHUsI MeTa/lVIOB B
3JIEKTPOXMUMHUE CKOM PSTY HAPSDKEHHUH.

B KOHCEpPBHOU
Oanke» PereHue
CUTYalMOHHBIX
3a/1au




MeTa/yIoTepMuH  (aJIFOMUHOTEPMUH,
MarHveTepMUU U JIp.).
Hemoncmpayuu. Komnnekuys
MeTaioB. Baaumogeiicteue
KOHL|EHTPUPOBAHHOMW a30THOMU
KHUCJIOTBI C Me/ibt0. Bermbliika
TepMUTHOU cMecH. [Toprper

H. H. beketoBa

Habmomate v omuchIBaTh XUMHUE CKUN
9KCIIePUMEHT

23 Hewmertasnsl. biaropogHslie Hemertasbl Kak okucuTend. | OmMceiBaTE 0COOEHHOCTH TTOJIOKEHHS JI5 IIpocmortp
rasbl HemeTasnibl Kak BoccTaHOBUTeNU. Psifi | HemeTasuioB B [leproanyeckoit Tabmiie BUJe0PUIBEMA
nekTpooTpuLiatesibHOCTU. VHeptHble | 1. V1. MeHzeneeBa, CTpoeHue UX
wiv 671aroposiHbIe Tasbl. aTOMOB Y KpPUCTaJIIOB.
Hemoncmpayuu. Komnnekuys CpaBHUBaTh CIIOCOOHOCTD K
HeMeTaJl/IoB. aJUIOTPOIHU C MeTaJl/laMHU.
Bcnbiiika yépHOro rnopoxa. XapakTepu30Barh 00IIie XUMUYeCKI1e
BbITecHeHMe rajoreHoB U3 UX CBoliCcTBa HeMeTaioB B cBeTe OBP u nx
pacTBOPOB PYTUMH rajloreHaMu T10/I0’KeHUs] HeMeTaJslIOB B PALy
3/1eKTPOOTPHULIATeIbHOCTH.
HabsroaTh ¥ ONUCBIBaTh XUMUYE CKUH
9KCIIePUMEHT
24 Kucnote! Heoprannueckue 1 | Kuciorsl ¢ TOukM 3peHusi aToMHO- | COOTHOCHTB NpefiCTaBUTe el JI5 Coo0rieHue
OpraHuyeckKue MOJIEKY/ISIPHOTO yuyeHUsl. KUC/IOTBI C | OpraHMyeCKuX U HeopraHuyeCKux «®PpyKTOBbBIE
TOUYKHU 3peHust TEOPUM | KUC/IOT C COOTBETCTBYIOLLIeH KUCJIOTBI»
/IEKTPO/IUTUUECKOM  [TUCCOLMALUU. | KIaCCU(PUKALIMOHHOM TPYIIIOH.
Kuc/oTel ¢ TOuKM 3peHusi MPOTOHHOM | OmMchIBaTh 001I[Me CBOWCTBA
TEeOpUH. O61ume XUMUYEeCKHe | OpraHu4yeCKUX U HeopraHuyeCKux
cBOMcTBa KuCAOT. Knaccudukaius | KucaoT B cBete T/ U ¢ mo3uium
KUCJIOT. OKMCJIeHUSI-BOCCTAHOB/IEHUS] KaTUOHA

JlabopamopHbili onbim. ViccnenoBaHue
KOHLIEHTPUPOBaHHbIX PaCTBOPOB
COJISTHOU Y YKCYCHOW KHUCJIOT
KarieJbHbIM METOZOM TPU UX
pa3baBiieHUr BOZIOH.

BO/IOPO/ia WM aHWUOHA KUCIOTHOTO
ocTaTKa.

OmnpenensTb 0COOEHHOCTH XUMHUUE CKUX
CBOMCTB a30THOM, KOHL|eHTPUPOBaHHOMN
CepHOM U MypaBbUHOM KUCJIOT.
[TpoBoaWTE, HAOMIOAATE U OOBSICHSITD
pe3y/bTarkl IIPoBefEHHOIO
XUMUYECKOT0 SKCTIiepuMeHTa




25 OcHoBaHus Heopranvueckrve | OCHOBaHMSI C TOUKM 3peHUs1 aTOMHO- | OrnucbiBaTh HeOpraHuyeckue OCHoOBaHus | JID CoobieHue
Y OpraHhvyecKue MoJIeKy/IsIpHOrO yueHusi. OcHoBaHus C | B cBeTe TO/I. «Obnactu
TOUKU 3peHust Teopuu | XapakTepu3oBaTh CBOMCTBA TIPUMEHEeHUs
3/1IEKTPOJIMTUUECKOM  JMCCOLMAaliMK. | OpraHMYeCcKrUX U HeopraHuue CKUX aMUHOKMCJIOT»
OcHoBaHus C TOUKU 3peHust | 6eCKUIOPOJHBIX OCHOBAaHH B
TPOTOHHOM TeopuM. Knaccu@ukaiys | cBeTe MPOTOHHOM TEOPUH.
OCHOBaHMH. XuMHUUecKue CBoHcCTBa | [IpoBOgUTD, HAO/MIOAATE U OTHCHIBATh
OpraHMuYeCKMX W HeopraHu4yecKux | XUMHAYEeCKUW SKCTIePUMEeHT
OCHOBaHUM.
JemoHcmpayuu. Konnekiys mjenodeit
Y aMUHOB. B3anMopeiicTBre napoB
KOHLIEHTPMPOBaHHbIX pacTBOPOB
COJISTHOM KUCJIOThI 1 aMMHUaKa («ZIbIM
6e3 orusi»). [TonyueHre aMmmMHaka u
V3y4eHHe ero CBOWCTB.
JlabopamopHble onbimbl. [lonydyeHue
HepacTBOPUMOIO FMAPOKCH/A U €ro
B3aUMO/IEICTBHE C KUCIOTOM
26 AmdoTepHble coeJUHEeHUs Heopranuueckue amdoTepHble XapakTepu30BaTb OpraHu4yeckue u JI5
HeopraHuveckue 1 COeJUHEHUSI: OKCH/bl ¥ TUPOKCH/bI, | HeopraHuyeckre amgoTepHble
OpraHhveckKue — WX CBOWCTBA U NOIy4YeHHe. COeJJMHEeHMs KaK BellleCcTBa C
AmMdoTepHbIe opraHuuecKre JIBOMCTBeHHOU (DyHKIIMel KMCIOTHO-
COeJJHeHMs Ha IpuMepe OCHOBHBIX CBOUCTB.
aMUHOKMC/IOT. IlenTuabl v nentuiHass | ApryMeHTHUpOBaTh CBOMCTBA
CBfI3b. aMMHOKHUCJIOT KaK aM(OTepHBIX
JemoHcmpayuu. Pa3nivuHele ciiydyau OpPraHUYeCKUX COeUHEHUI.
B3aUMOZelICTBUS PaCTBOPOB COJIel PackpbiBaTh Ha OCHOBe
a/IFOMUHUS CO 111E/I0UBIO. ME>XKITPeJMEeTHBIX CBsi3eil ¢ brosorueit
JlabopamopHble onbimbl. [ToyueHre | poJib aMUHOKHUC/IOT B OPTaHU3alvK
am(OTepHOro TUJPOKCH/A U U3yUYeHHe | >KU3HU
€ro CBOMCTB
27 Conmu Knaccudukaiusa coseid. JKécTkocTh | XapaKTepr30BaTh CO/M opraHuyeckux u | JIO TBopueckoe
BOABI M CIOCOOBI €€ yCTpaHeHUs. | HeOPraHW4eCKUX KUC/IOT B CBETe TEOPUH 3ajanue. I1o
[Mepexop kKapboHaTa B TMPOKapOOHAT | 371€KTPOIUTHYECKOM ANCCOLIAALIUN. KOOpAUHAaTam
u obparHo. OO6mue xumuueckue | COOTHOCHUTH TIpe/iCTaBUTe el comeit HaWTH ropog,
CBOMCTBA COJIeN. OpraHMYeCKUX U HeopraHu4yeCKux Poccun




Hemoncmpayuu. ITonyuenue xéCTKOU
BO/IbI M yCTPaHeHUe eé KECTKOCTH.
JlabopamopHble onbimbl. [IpoBesjeHre
KauyeCTBeHHbIX peakLyi 1o
orpe/e/IeHUI0 COCTaBa COJH.

KHUCJIOT C COOTBETCTBYHOLIIEN
KJ/1aCCU(UKALMOHHOM TPYIIIOMN.
XapakTepr30BaTh )KECTKOCTb BOJbI U
Tipe/ijiaraTh CrioCOObI e€ yCTpaHeHusl.
OmnuceIBaTh 00IIe CBOMCTBA COJIeH B
ceete TO/I.

[TpoBoguTh, HAOMIOAATH Y ONMCHIBATDH
XMMHUEeCKUU IKCIIePUMEHT

Crp 110 (14)

28 ITpakTrueckast pabora Ne 2. PelnieHue SKcriepuMeHTabHbIX 3a7iad | [T1aHMpoBaTh, MpOBOAWTE, HabMoAaTh U | TP
Perrenuve 1o TeMe: «BelllecTBa ¥ UX CBOMCTBa» | OMKUCHIBATb XMMHUUECKHI SKCIIEPUMEHT C
9KCIIePUMEHTa/IbHBIX 3a/ia4 coOmoieHreM TIPaBU/T TEXHUKH
1o Teme «BeliectBa 1 ux 6e3omacHocTH
CBOMCTBa»
29 [ToBTOpEHue 1 06006ITIeHHE TecTtupoBanue, pellieHue 3aja4 U BhBITIONMHATE TECTHI, pelaTh 3aauu U AKnacc
TeMbl yHpaKHEeHU I10 TeMe YIIp&XKHEeHUs 110 TeMe.
[TpoBOAUTE OLIEHKY COOCTBEHHBIX
JLOCTWKEHUM B YCBOEHUU TE€MBI.
KoppekTtrpoBath CBOU 3HaHUS B
COOTBETCTBUH C IJIaHUPYEMbIM
pe3yJIbTaTOM
30 KonTtponbHast pabora Ne 2 «BelijecTBa ¥ UX CBOHCTBa»
31— | Tema 4. XuMusi ¥ COBpeMeHHOe 00111ecTBO (4 u)
34
31 XHMHUUeCKasi TeXHOIOTUsI [ToHATHE O XMMMUECKOW TEeXHOJOTMH. | XapaKTepu30BaTh XUMUUECKYIO Camocrosren | CoobiieHue o
XrMHUUeCKre Peaklvy B MPOU3BO/CTBE | TEXHOJIOTHIO KaK MPOU3BOAUTE/IbHYIO bHasi paboTa | XUMHKO-
aMMMaka U MeraHosa.  OOmas | cumy obiecTBa. TeXHOJIOTUYeCKUX

K/accuurKallMoOHHasi XapaKTepuCTHKa
peakiuii CHhHTe3a B TPOM3BOJCTBE
3TUX NPOAYKTOB. HayuHble TIpUHLUIIBL,
Jekale B OCHOBe TIPOM3BOJCTBA
aMMmuaka U MetaHona. CpaBHeHue
3TUX TIPOU3BOJCTB.

Lemoncmpayuu. Mogenu
TPOMBILIJIEHHBIX YCTAaHOBOK
TIOJTyYeHUs] CePHOU KUCJIOThI U

OnuceIBaTh XUMHUECKHe TPOLIeCChl,
Jie)kalliie B OCHOBe IIPOM3BO/CTBA
aMMMakKa U MeTaHo/1a, C TIOMOLLIbIO
POJHOTO $SI3bIKa U A3bIKa XMMUU.
YcraHaB/IMBaTh aHAJIOTUU MEX/Y ABYMSI
MIPOM3BO/ICTBaMH.

dopmynpoBaTh 001IHe HayuHbIe
TIPUHLIUAIIBI XUMUYeCKOTr0 MPOU3BO/CTBA

By3ax Poccuu




CHMHTEe3d aMMHlaKa

32 XHMHUUeCcKasi T paMOTHOCTb MapKrpoBKa yrakOBOYHbBIX AprymeHTHpOBaTH HEOOXOAUMOCTD [Ipe3entan | M3yuuTh ynakoBKy
KaK KOMITOHEHT 0011[eit MaTepHrasoB, 3MeKTPOHUKN U OBITOBON | XMMHUECKOM IPaMOTHOCTH KaK u TMULLEBbIX
KYJIbTYPBI UejioBeKa TeXHUKH, IKOJIOTUYHOTO TOBapa, KOMIIOHEHTa 0OIIeKy/IbTypHOU TIPOJYKTOB

MPO/JYKTOB MUTaHUs1, STUKETOK 110 KOMIIETeHTHOCTH 4YejI0BeKa.
YXOZY 3a OfleXI0M. YMmeTb nonydats HeoOXoAUMYHO
Hemoncmpayuu. BupeopparmeHTsl 1 | WH(GOpPMaLMIO C MAPKUPOBOK Ha
Clan/pl O CTENeH! SKOI0rueCKOu YIIaKOBKax Pas/IMYHbIX [IPOMBILLIIEHHBIX
YMCTOTBI TOBapa. Y IPOZIOBO/IbCTBEHHBIX TOBAPOB
JlabopamopHbie onbimbl. VI3yueHue
MapKUPOBOK pa3/IMYHbIX BUJIOB
TIPOMBILLIEHHBIX U
TIPOZI0BOJILCTBEHHBIX TOBAPOB

33— | IloBTOpeHue u 00001eHne Kypca. ITogBegeHHe UTOrOB yUeOHOro roja

34




