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=
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[Iporpamma pa3paboTaHa B COOTBETCTBUU C «Pa3zbsiCHEHUSIMU MO peanu3alvu
00pa30BaTeNIbHON MPOrpaMMbl CPEIHEr0o 00Iero oOpa3oBaHUs B IpeaeiaX OCBOCHUS
00pa30BaTeNbHBIX MPOrpaMM CpelHero mnpodeccuoHalbHOTO OOpa3oBaHus Ha 0Oasze
OCHOBHOT0 00111er0 00pazoBanus ¢ yuetoM TpedoBanuit ®I'OC u npoduiisd nosydaeMoro
npodeccuonanbHOro odpazoBanus» (rmporokosn Ne 1 ot 10 anpens 2014 r. HMC LI1O
OI'AY «®UPO»), Ha ocHOoBe dDemepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHaapta cpeaHero oOmero oOpa3oBaHus (yTB. IpuKazoM MuHuUCTEpCTBA
obpa3zoBanus 1 HayKu PD ot «17» mas 2012 r. Ne 413)

Opranuzanusi-pazpadoturk: bY «CoBeTCKUi MOTUTEXHUYECKUN KOS

Pazpabotuuku: BonoboeBa Mapruna AHaToJIbeBHA, IIperoaaBaTeib

PACCMOTPEHA PEKOMEH/IOBAHA

Ha 3aceganuu [IMK y4e0HO-METOIUYECKUM COBETOM.

or« 22 » 06__ 2018r., [Ipotokon Ne 4

[Tpotokoa Ne 4 | or« 25 » 06 2018r.

IIpencenarens IIpencenarens /TopsitueBa M.C./
/Kyranosa K.A./



Conepxxanue

No HaumenoBanue pa3ziesioB nporpamMmmebl Crp.
/1
1 | IlosicHuTeNnbHAS 3amUCKA 4
2 | O6mias xapakTeprucTUKa y9eOHOTO MpeMeTa 6
3 | Onucanue MecTa yueOHOTO IIpeIMeTa B Y4eOHOM IJIaHe 6
4 | JINYHOCTHBIE, METANPEIMETHBIE U MPEIMETHBIC 6
pe3yNbTaThl OCBOCHUS YU€OHOTO MpeaMeTa
5 | Coxeprxkanue yueOHOTO MpeaMeTa 9
6 | TemaTtnuyeckoe MIaHUPOBAHHUE C OMPEICICHNEM OCHOBHBIX BUOB 19
y4eOHOM eI TEIbHOCTH 00YyYaIOMUXCS
7 | YueOHO-METOAUYECKOE U MaTePUAIbHO-TEXHUYECKOE 25
obecrnieyeHue 00pa3oBaTEILHOTO IIpoliecca
8 | KoHTposb 1 o11eHKa pe3yJIbTaTOB OCBOCHUS y4eOHOTO IpeIMeTa 28




IosicHuTeNLHAA 3aNIUCKA

OV .09 «XUMMUSD»

Pabouass mporpamma y4yeOHOW IHUCHMIUTMHBI «XUMHUS» NOpeIHa3HAadeHa i
U3YYCHHUS XMUMHH B OOpa30BaTENbHBIX OPraHU3alMAX CPEAHEro MpodeccrnoHaIbHOTO
oOpa3oBaHMsl, pealu3ylomuX o00pa30BaTENbHYI0 MPOTPaMMy CPEIHEro OOIIero
oOpa3oBaHusi, MpPU TMOATOTOBKE KBATU(UIMPOBAHHBIX pAaOOUYMX U CIEIHAIMCTOB
CPEIAHETO 3BEHA.

[Iporpamma pa3paboraHa Ha OCHOBAHUM:

1. IlpumepHoil mporpamMmbl MO y4eOHOM AUCHMIUIMHE «XUMUS» TPUMEpPHAs
nporpamMma ojo0OpeHa JlemapTaMeHTOM TOCYJAapCTBEHHOHN MOJUTUKH U HOPMATHUBHO-
MPaBOBOr0 peryiupoBanus B cdepe oOpazoBaHus MuHOOpHayku PerucTtparoHHBIHM
HoMmep peneHs3uu 385 ot 23 urons 2015 r. OI'AY «DUPO».

2. denepanbHOr0 rocyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJAApTa CPETHETO
obuiero oOpazoBanus (YTB. MpuKa3oM MuHucrepcTBa oOpa3oBaHuss U Hayku PO ot
«17» mas 2012 1. Ne 413)

3. denepalibHOTO TOCYAAPCTBEHHOTO0 00pa30BaTENBHOIO CTAHJAPTa CPEIHEro
npodeCCUOHAIBHOTO 00pa3oBaHUs MO IporpaMMmaM MOATOTOBKU  CIELHAIUCTOB
cpennero 3BeHa 09.02.06 CereBoe v CUCTEMHOE aIMUHHCTPUPOBAHUE, (YTB. MIPUKA30M
MunncrepcrBa oopazoBanusi 1 Hayku PO ot 09.12.2016 r. Ne 1548)

4. PabGouero yuebHOro riaHa, paspadboranHoro B bBY «CoBerckuii
MTOJUTEXHUYECKUMN KOJUIEIK» U yTBEpKAEHHOTO IprukazoM Ne 69 ot 30 mas 2018 ropa.

CornacHo «Pa3bsicCHEeHUSIME 1O peanu3aluu  00pa3oBaTebHOM MPOTrpaMMBbl
cpenHero o6iiero oOpa3oBaHHs B Ipeneiax OCBOEHHUS 00pa30BaTEIbHBIX MPOrpPaMM
cpeaHero nmpodecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero oOpasoBaHUs
c yuerom TtpeboBanuii PI'OC wu mnpoduns mnoiydaemoro mnpodhecCuoHaATHLHOTO
ob6pazoBanus» (mpotokos Ne 1 ot 10 ampens 2014 r. HMC HIIO ®I'AY «DHUPOy»)
yueOHasi JUCHUIUIMHA «XUMHUS»  HU3y4daeTcs C YYeTOM TEXHHUYECKOro Mpoduis
npoheccuoHanIbHOro 00pa30BaHUS.

VYyebnas nucuuminHa nu3ydaercs Ha 1 kypce.

[Ipu ocBoenun cneunanbHocty  09.02.06 «CereBoe UM cCUCTEMHOE
aIMUHUCTPUPOBAHUEY TEXHUYECKOro mnpoduias ydyeOHass JUCHUIUIMHA XHUMUS
n3ydaeTcsi Kak 0a30BbIi yueOHbIN IpeIMeT B 00beme /8 4acos.

[TpakTHK OPUEHTHPOBAHHOCTH yU4€OHON AUCHUILIMHBL cocTaBisieT 54 %.

Iean u 3a1a4u U3ydECHUS!

B nemsix ¢popMupoBanus 3HaHUW U YMEHUM MO JUCHUIUIMHE TIPU OpPraHU3aIllud
oOpa3oBaTenpHOro IMpouecca OyayT HCHOJIb30BaHBl COBPEMEHHBIE I€1aroruuecKue
TEXHOJIOTUH  (KJIaCCHO-YpPOUHbIE (TPAAUIMOHHbIE), HWHTEPAKTUBHBIE TEXHOJIOTHH,
MOJYJIBHOTO  OOy4YeHwUs, npoOJIeMHOTO W pa3BUBAWOIIEro  0Oy4YeHus,
UHAUBUIYaNU3aluu U TudepeHnmanu, npoeKTHbie, MH)OpMaMOHHbIE.

Kputepusamu orleHUBaHUS SBIISIOTCS:

® COOTBETCTBUE JOCTUTHYTHIX JIMYHOCTHBIX, METAMPEIMETHBIX M MPEIMETHBIX
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pE3yJIbTaTOB 00yYaroIMUXCcsl TPEOOBaHUSIM K pe3ysibTaTaM OCBOEHUS IPOrPaMMBl;

® JMHAMHUKA  pE3yJIbTaTOB  MNPEAMETHOHM  OOy4eHHOCTH, (POpMHUpPOBAHUS
YHUBEPCATBHBIX YUEOHBIX JCHCTBHIA.

KoHTponb ypOBHA JOCTHXKEHHMS pE3YyJIbTATOB OCYIIECTBISECTCS B XOJE
BBITIOJTHEHUS 3314 TBOPUYECKOTO M IIOMCKOBOTO XapakTepa, yueOHOro MPOSKTUPOBAHMUS,
MIPOBEPOYHBIX, KOHTPOJIBHBIX pabdOT MO NpeIMETy, KOMIUIEKCHBIX paldoT Ha
MEXIPEIMETHON OCHOBE H .

[TpoMexyTouHas arrecTanys npeIycMoTpeHa B GopMme nuddepeHIpoBaHHOTO
3ayeta Ha 1 kypce.

OO01as xapakTepuCcTHKA Y4eOHOr0 npeamera

OcHoBy paboueil mporpamMmbl COCTaBISIET COAECpPXKAHHUE, COIJIACOBAaHHOE C
TpeOOBaHUSAMU (elepalIbHOTO KOMIIOHEHTa TOCYJapCTBEHHOIO CTAaHJApTa CpPEIHEro
oO1ero oopaszoBanust 0a30BOro ypoBHSI.

PabGouas mporpamma yudeOHou aucuurmiinabl OY .09 «Xumus» MoxeT ObITh
WCIIOJIb30BaHa JUIsl M3YyYEHHs] XMUMHH B 0Opa30BaTEIbHBIX OpPraHU3ALMSIX CPEIHEro
MPO(ECCHOHAIBHOTO  00pa30BaHMs, PEATU3YIOIUX 00pa30BaTENIbHYIO IMPOrpaMMy
cpeaHero oOmiero oOpa3oBaHHWs, IPU IMOATOTOBKE KBAIM(PHUIMPOBAHHBIX pabouux U
CHELMAIMCTOB CPEAHEro 3BeHa TexHudeckoro mnpoduid. Ilpu crpykrypupoBaHUM
colepkaHusi y4eOHOM JUCHMIUIMHBI  YYUTHIBAJach OOBEKTHBHAS PEaTbHOCTD-
HeOOJbIION 00bEeM 4YacoB, OTIYLIEHHBIX Ha M3yYeHUE XHUMHHM, M CTpEMJICHHE
MaKCUMaJbHO  COOTBETCTBOBAaTh MJEAM pa3BuBatouiero ooOyuenus. IlosTomy
TEOPETHUYECKUE BOMPOCH MAKCMMAJILHO CMEIICHBI K Hauady U3y4YeHUs TUCUMUILIUHBIL, C
TeM 4YTOOBI TOCHEAYIOMMNN (aKTUYECKUI MaTepuand paccMaTpuUBajiCs Ha OCHOBE
M3YyYEHHBIX TEOPUH.

VYyebnas nuctuurminHa " Xumus " COCTOUT U3 ABYX Pa3/IeiioB:
1.00m1as u HeopraHUYeCcKas XUMUs;
2. Opranuueckasi XuMusl.

Onucanne Mecra yueOHOro nmpeaMeTa B y4eOHOM IJIAHE

PabGouass mporpamma coctaBieHa s peanusaruu kypca OV]I.09 «Xumusi»
KOTOPBI SBIIAETCS YacThIO MPEAMETHOW OOJacTH XUMHUU  00IIeo0pa3oBaTeIbHBIX
JUCITUTUTHH.

KonudecTBo yacoB Ha 0cBOeHHE paboyeit mporpaMMbl yueOHON TUCIIUILTAHEIL:

MaKCHUMaJbHOW yueOHOU Harpy3ku oOydaromerocs /8 4acos,

8 mom yucie:

00s13aTeIbHOM ayTMTOPHOM yueOHOM Harpy3Ku oOydaromierocsi /8 4acos;

MpaKkTHYeCKON paboThl oOyyaromierocs 42 4acos.

KoHTponb ¢hopMHpyeMbIX 3HaHUI U YMEHUM MPOBOJUTCS B MPOLECCE TEKYLIErO
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KOHTPOJIS, a TaKKe MPY MPOBEICHUH NMPAKTUUECKUX U Ja00paTOPHBIX paboT.

JInuHOCTHBIE, MeTANIPeIMETHBIC U MPeAMeTHbIE Pe3yJbTAThI 0CBOCHHSA
yueOHOro npeamera
JInuHOCTHBIE pe3yJIbTaThl 00yYeHHsI:
—— YYyBCTBO TOpPJOCTH M YB@XEHMS K HCTOPUM U JIOCTHIKEHHUSM OTEYECTBEHHOMH
XUMHUYECKON HayKd, XUMHUYECKHM TIPaMOTHOE TIOBEJAEHHE B MNPOPECCHOHATBHON
JESITEIbHOCTU U B OBITY IpU 0OpaIleHUH ¢ XMMUUYECKUMHU BELLIECTBAMH, MaTepUaIaMU U
IpoLeccamy,
—— TOTOBHOCTh K TMPOJOJKCHHIO OOpa3oBaHMs M TOBBIINICHUS KBaTHU(QHUKAIUU B
n30paHHOM IPO(ECCUOHAIBHON JNEATEIbHOCTH U OOBEKTHMBHOE OCO3HAHME PpOJIU
XUMHUYECKUX KOMIIETEHIIUI B 3TOM,;
—— YMEHHME WCHOJb30BATH JIOCTHIKEHUS COBPEMEHHOM XWMHYECKOW HAayKH U
XUMHUYECKUX TEXHOJOTUH [UIsl TOBBILIEHUS COOCTBEHHOTO MHTEUIEKTYaJIbHOIO
pa3BUTUsl B BbIOpaHHON NMPO(ECCUOHATIBHON NESTENbHOCTH;

MeTanpeaMeTHble pe3yJbTAThI 00yYeHUs :

[Ipn peanuzanuu pas3AeyioB Kypca YCTAHABIMBAIOTCS MEXKIUCHUILIMHAPHBIC
cea3u ¢ Y. OVI.15 «buomorus», OY/.01 «Maremaruka», OVY]/.03 «Duzukay,
OV]1.06 «OcHoBEl 0Oc30macHocTH Ku3HenesTenbHOCTH», OII.06 «be3omacHOCTh
KU3HEICATECTLHOCT.

MesknpeaMeTHbIEe Pe3yIbTaThl OCBOCHUS TPOTPAMMBI JOJKHBI OTPAXKaTh:

—— HCMOJIb30BAHUE PA3TUYHBIX BUJOB MO3HABATEIBHOU JEATETBHOCTH M OCHOBHBIX
WMHTCIUICKTYaJIbHBIX — Oneparuii  (MMOCTAaHOBKHM 3aaa4yd, (GOpMYJIMpPOBAaHUS THIIOTE3,
aHajM3a M CUHTE3a, CpaBHEHUsI, 0000IICHUS, CUCTEeMaTU3alluH, BBISBICHUS TPUYUHHO-
CIIEICTBEHHBIX CBSI3CH, MOKMCKA aHAJIOroB, (POPMYIHUPOBAHUSA BBIBOJAOB) IS PEIICHHUS
MIOCTABICHHOW 3a7aud, MPUMCHEHHE OCHOBHBIX METOJOB IO3HaHUs (HAOIIOJEHU,
HAYYHOTO DKCICPUMEHTA) IJI M3YYEHHS Pa3IUYHBIX CTOPOH XHMHUYECKHX OOBEKTOB U
IPOIIECCOB, C  KOTOPHIMH  BO3HHKAaeT  HEOOXOJMMOCTh  CTAJIKHUBAThCI B
npodeccuoHanbHOM cdepe;

——  HUCIMOJB30BAaHWE  PA3JIUYHBIX HUCTOYHUKOB JUISI  TIOJYYEHHUS  XUMHUUYECKOU
nHpopMaluu, yYMEHHE OILICHUTh €€ JIOCTOBEPHOCTb JJIsI JOCTHUXKEHHUS XOPOIIUX
pe3yabTaToB B mpodeccruonansHol chepe;

IIpeameTHbIE pe3yJbTATHI:

—— c(OpMHUPOBAHHOCTH MPEJICTABICHUN O MECTE XUMUU B COBPEMEHHON HAy4YHOUH
KapTWHE MUpPA, TOHUMAaHUE POJIU XUMHUHA B POPMUPOBAHUU KPYTo30pa
(YHKITMOHATBLHOM TPAaMOTHOCTH YeJIOBEKA JJIs PEIICHUS TPAaKTUUECKUX 3a]1ay;

—— BJIaJIEHUE OCHOBOIIOJIAralONIMMHA XUMHUYECKUMH TOHATUSAMH, TEOPUSIMH, 3aKOHAMHU
Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE T0JIb30BAHUE XUMUIECKOU TEPMHUHOJIOTHEHN U
CHUMBOJINKOM,



—— BJIaJICHHE OCHOBHBIMHU METOJIAMU HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMBIMU B XUMUHU:
HaAOJII0ICHUEM, ONTMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh,
OOBSCHSTH Pe3yJIbTaThl MPOBEJACHHBIX OMBITOB U JEJIaTh BHIBOJIbI; TOTOBHOCTD U
CIIOCOOHOCTH MPUMEHSITh METO/IbI IIO3HAHUS TIPU PEUICHUHU MPAKTUYECKUX 3a]1a4;

—— c(OpMHUPOBAHHOCTH YMEHHUS TaBaTh KOJIMUYESCTBEHHBIC OTICHKU U TTPOU3BOIHTH
pacyeThl N0 XUMUYECKUM (GOopMyJlaM U YPAaBHEHUSIM;

—— BIIQJICHUE MPABUJIAMU TEXHUKHU 0€30MaCHOCTH MPHU UCIIOIb30BaHUN XUMHUUYECKUX
BEIIECTB,;

— c(OpPMUPOBAHHOCTH COOCTBEHHOM MO3UIIUU 110 OTHOIICHUIO K XUMUYECKON
uH(pOopMaIK, MOTy4aeMOM U3 Pa3HbIX HICTOYHUKOB.

OO0mme KOMIIETEHIINM .

OK.01. Beibupats criocoObl pemieHust 3aaad npopecCHOHATBHON e TEIbHOCTH,
MPUMEHUTENBHO K pPa3JINYHbIM KOHTEKCTaM

OK.02. OcymiecTBiasTh TOWUCK, aHANU3 W HMHTEPHOPETALUI0 HHPOpPMAIIHH,
HE0OXOAMMOM sl BBIMOJHEHUS 33]1a4 Npo(eCCUOHATBHOU JeATEIbHOCTH

OK.03. [InanmpoBaTh W peaqn30BbIBaTH COOCTBEHHOE MPOGECCHOHATIBHOE U
JUYHOCTHOE PA3BUTHE.

OK.04. PaGoTtaTe B KOJUIEKTHBE M KOMaHJe, 3P(HEKTUBHO B3aMMOACHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaAMHU.

OK.05. OcymecTBiasiTh YCTHYIO W NHCbMEHHYIO KOMMYHUKAlIMIO Ha
rOCy/1lapCTBEHHOM S3bIKE C Y4YETOM OCOOEHHOCTEM COLMANbHOIO U KYJIbTYPHOIO
KOHTEKCTA.

OK.07. ConelicTBOBaTh COXPaHEHUIO OKpY’Karouien cpenpbl,
pecypcocoepexennto, 3h(PEKTUBHO ACHCTBOBATH B YPE3BBIUAMHBIX CUTYAIHSX.

OK.09. HcnonwszoBaTh WH(MOPMALMOHHBIE TEXHOJOTHH B MPO(ECcCHOHATHLHOU
NS TENbHOCTU

OK.10. [Tonmp30oBaThes MpodeccnoHaIbHOM TOKyMEHTAIMEH Ha TOCYIapCTBEHHOM
Y UHOCTPAHHOM $I3bIKaX.



2. Conep:xaHue y4eOHOI0 npeaMeTa

Brenenue (1 gac)

Paznen 1. OBLIAS U HEOPTAHNYECKAS XUMUS — 34 u.

Tewma 1.1. OcHOBHBIE TOHSATHUS U 3aKOHBI XUMUH (4 Yaca)

OcHoBHBIE mNOHATHA XxuMuU. BemectBo. AtoMm. Monekyna. XUMHYECKHMA
sanemeHT. Aumotponus. I[IpocTeie W cloXkHbIE BellecTBa. KadecTBEHHBI W
KOJTMYECTBEHHBIM COCTaB BEIMICCTB. XUMHYECKUE 3HAKH U (HOpMysbl. OTHOCUTEIIbHBIC
aTOMHas U MOJIEKYJIsIpHast Macchl. Konum4ecTBO BellecTBa.

OcHoBHbIE 3aKOHBI XUMHH. CTeXuOMETpuUsl. 3aKOH COXPAHEHHSI MacChl BEIIECTB.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYISIPHON CTPYKTYpbl. 3aKOH ABOTAApO H
CIEACTBUS UX HETO.

PacueTHble 3amaun Ha HAXOXKIACHUE OTHOCUTEIIBHOM MOJEKYJISIPHOM MACCHlI,
ONPEAECTICHNE MACCOBOM JOJIM XUMHUYECKHUX 3JIEMEHTOB B CII0’KHOM BEIIECTBE.

Jlemoucmpayuu. Mojaenn aTOMOB XMMHUYECKHX 3JIEMEHTOB. Mojaenum MOJIEKy
MPOCTBIX U CJIOXKHBIX BelIeCTB (1mapocrepxHeBbie U CtroapTa—bpurieba). Komiekuus
MPOCTHIX M CIIOKHBIX BemlecTB. HekoTopble BelecTBa KoJIMuecTBOM 1 Moiib. Mojenb
MOJISIpHOTO 00beMa razoB. AyutoTpornus Gocdopa, KUCI0poaa, 0JI0Ba.

Tema 1.2. Ilepmonunueckuii 3akoH W llepronnueckas cucreMa XUMHUYECKUX
sanemenToB /.. MenneneeBa u ctpoenue atoma (44daca)

[Tepnonnueckun 3axkon .M. MenneneeBa. Otkpeitue .M. MeHneneeBbiM
[Tepuonuueckoro 3akona. [lepronuueckuii 3akon B popmynuporke J[.M. Menaeneena.

[Tepuoauyeckas TabnuIia XUMUYECKUX DJIEMEHTOB — rpaduueckoe oToOpakxeHue
MepruoInyeckoro 3akoHa. CTpyKTypa MEpUOAUYECKON TaONMIIBL: MEepUuoabl (Majbie U
OoJbIIIME), TPYIIIHI (TJ1aBHAS U TOOOYHAS).

Ctpoenue atoma u nepuoanueckuit 3akon .M. MenneneeBa. AToM — Cl0XKHas
yacTuua. Sapo (IpOTOHBI U HEUTPOHKI) U IEKTpOHHAs 000J0uka. M3oTonsl. CTpoeHue
AIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB MaJIbIX MepUOI0B. OCOOEHHOCTH CTPOCHUS
AJEKTPOHHBIX O0O0JOYEK aTOMOB JJIEMEHTOB OOJBIIMX TEPUOAOB (TIEPEXOHBIX
sanemeHToB). Ilonarue o006 opOutansax. s-, p- u d-OpOurtamu. DaEKTpOHHBIE
KOH(HUTyparyyi aTOMOB XUMHUYECKUX IJIEMEHTOB.

CoBpemeHHast dbopmyIpoBKa MEPUOANIECKOTO 3aKOHa. 3HayeHue
MEPUOJNYECKOTO 3aKOHA M TEPUOAUYECKOM CHCTEMbl XHMHUYECKHX 3jiemeHToB /JI.U.
MeHnneneeBa AJisl pa3BUTHS HAYKU U IOHUMaHUsl XUMUYECKON KapTUHBI MUPA.

Jlemoncmpayuu. Paznuunbie Gopmbl [lepuoandeckoit CUCTEMBl XMUMHUYECKHX
anementoB J[.MI. MenneneeBa. JluHamuueckue TaOMUUBI JJIi  MOJEIHUPOBAHUS
[Teprnoanyeckoil cucTemMpl. DIEKTPU3ALUS TET U UX B3aUMOJICHCTBHE.

Jlabopamophnvie onvimul. MopaenupoBanue moctpoenus llepuoamdeckoit
TaOJIUIbl XUMUYECKHUX PJIEMEHTOB.

Tema 1.3. Ctpoenue BemectBa (6 yacoB)

Nonnas xumudeckasi cBs3b. KaTnonsl, nx 00pa3oBaHue U3 aTOMOB B PE3yJIbTaTe
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npolecca OKHCIeHUS. AHMOHBI, UX 00pa3oBaHHWE M3 aTOMOB B Pe3yJibTaTe Mpolecca
BOCCTAaHOBJICHUS. MlOHHAas CBA3b, KaK CBSA3b MEXKIYy KaTUOHAMU M aHUOHAMHU 32 CYET
ANEKTPOCTATUYECKOTO MpUTsKeHus. Kiaccudukaius HOHOB: IO COCTaBy, 3HAKY 3aps/ia,
HAJIMYUIO TUApPATHOM o00osouku. WoHHBIE KpucTaumueckue pemerku. CBoiicTBa
BEILECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PEIIETKH.

KoBanenTHas xumuueckasi cBA3b. MexaHHW3M 00pa30BaHUsI KOBAJICHTHOM CBSI3U
(OOMEHHBIE ¥ JOHOPHO-AKLENTOPHBIN). DIEKTPOOTpHUIATeNbHOCTh. KoBaneHTHbIE
NOJISIPHAs WM HEMOJsIpHasg CBsA3UM. KpaTHOCTh KOBAJE€HTHOM CBSI3H. MOJIEKYJSIpHBIE U
aTOMHBIE KpUCTAJUIMYeCKHe pemeTku. CBOWCTBAa BEIIECTB C MOJIEKYJSIPHBIMA U
ATOMHBIMU KPUCTAIUIMYECKUMHU PELIETKAMMU.

Meramnuueckass  CBsI3b.  MeTauiMueckass KpPUCTaJUIMYeCKas pelIeTKa U
MeTaJuInuecKasi XuMuueckas cBsa3b. Ousnyeckrue cBOMCTBA METAIIIOB.

ArperaTHble COCTOSIHUSI BEIIECTB M BOJOpPOJAHAs CBs3b. TBepmoe, KHUIKOE U
razoo0pa3Hoe cocTosiHus BemecTB. llepexox BemiecTBa W3 OJHOTO arperaTHoro
COCTOSIHUSA B Jipyroe. BonopoHas cBsI3b.

Yuctele BemectBa U cMmecH. [loHatne o cmecu BemecTB. ['OMOreHHsle u
rereporeHHble cmecu. CoctaB cMeceill: 0ObeMHas M MaccoBas JOJU KOMIIOHEHTOB
CMECH, MaccoBas J0JIs1 IPUMECEN.

Hucniepcubie cuctemsbl. [lonstue o aucnepcHor cucteme. JlucniepcHas daza u
nucnepcuonHas cpena. Knaccupukanus aucnepcHsix cucteM. [IoHsITHE 0 KOIOUIHBIX
CUCTEMAX.

Llemoncmpayuu. Moaenb KpUCTAINTMYECKON pelIeTKH Xjopuaa HaTpus. OOpasisl
MHMHEPAJIOB C HMOHHOM KPUCTAJUIMYECKOW PELICTKOM: KalblWTa, rainura. Mopaenu
KPUCTAJUTMYECKUX PEHIETOK «CYXOro Jibaa» (WK nojia), anmasa, rpadura (Wi KBapIa).
[Ipubopsl Ha >kuAKUX KpucTtauiax. OOpas3ipl pa3IWYHBIX JUCHEPCHBIX CHCTEM:
AMYJIBCUM, CyCHEH3UH, aspo3onel, renen u 3omeil. Koarymsuus. Cunepesuc. Iddekr
Tunpans.

Jlabopamopnvie onvimol. IIpuroToBiieHHe CycieH3UH KapOOHaTa KajablUs B BOJE.
[Tonyyenue 3MyabCUU MOTOPHOrO Macia. O3HaKOMJIEHHE CO CBOMCTBAMM JUCIIEPCHBIX
CUCTEM.

Tema 1.4. Boma. PacTBopbl. DiekTposnTHuecKkas aucconuarius (4 gaca)

Bopa. PactBopel. PactBopenme. Boma kak pactBopurens. PacTtBopumocTb
BelecTB. HachllieHHble, HEHACBIIIEHHBIE, IEPECHIIIEHHBIE PACTBOPBL. 3aBUCHMOCTh
PacTBOPUMOCTH T'a30B, )KUAKOCTEH U TBEPbIX BEIIECTB OT Pa3IMYHBIX (DAKTOPOB.

MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

DONEKTPOJIIUTAYECKAs] ~ JUCCOLMALUA.  OJEKTPOJMUTBI M HEDJIEKTPOJIMTHI.
DnexTposTAYecKass Auccouuanys. MexaHU3Mbl AJIEKTPOJUTUYECKON JUCCOLMALINU
JUISL BEIIECTB C PAa3IMYHBIMU TUIAMU XHMHUYECKOW CBSI3U. ['WIapaTUpoBaHHbBIE H
HEruJApaTupoBaHHble MOHBI. CTENEHb 3MEKTPOJUTUYECKON nuccounanuu. CUIbHbIE U
cinabpie  AneKTpoauThl. OCHOBHBIE  TOJIOKEHHUS  TEOPHUH  BIEKTPOIUTUYECKOM

9



nucconuanyu. KucioTel, OCHOBaHUS M COJIM KaK 3JIEKTPOJIUTHI.

Hemonctpauuu. PactBopumocTs BemiecTB B Bojie. CoOupaHue ra3zoB METOA0M
BBITECHEHUS BOJIbl. PacTBOpeHue B BOJIe CEpHOM KUCIOTHI U cojielt ammonus. OOpasibl
KpUCTAIIOTHAPATOB. M3rotoBieHne TrUncoBol MoOBs3KU. VcnbpiTaHME pacTBOPOB
AJNIEKTPOJIUTOB U HERIEKTPOIUTOB HA MPEAMET JUCCOLUALMU. 3aBUCUMOCTb CTEIEHU
ANEKTPOJIUTUUECKON TUCCOIMAIMM YKCYCHOM KHUCJIOTBI OT pa30aBJIEHHs] PacTBOPA.
JIBIJKEHME OKpAIIEHHBIX HMOHOB B JJIEKTPUYECKOM IMoze. [IpuroroBineHne xecTkou
BOJBI U yCTpaHeHUe ee xecTKOCTU. MoHuThl. OOpasiibl MUHEPAIbHBIX BOJ PA3JIMUHOTO
Ha3HAYCHUSI.

IIpakmuueckas paboma. IlpuroroBieHrue pacTBOpa 3aJlaHHON KOHIIEHTPALIUH.
Tema 1.5. Knnaccudukanus HeOpraHMUECKUX COCTUHCHUHN 1 UX cBoiicTBa (9 yacon)

Kucnotel u ux cBoiictBa. KuciaoTsl Kak 3JEKTPONMUTHI, UX KiacCUPUKAIUs MO
pa3IMYHBIM  IpU3HaKaM. XHUMHUYECKHME CBOMCTBA KHCIOT B CBETE€ TEOPUH
ANEKTPOIUTHIECKON JTVCCOLIAALINAH. Ocobennoctu B3aUMOJCHCTBHS
KOHLIEHTPUPOBAHHOW CEPHOW M Aa30THOW KHUCIOT ¢ MeTauiaMH. OCHOBHBIE CIIOCOOBI
MTOTYYEHHUS KACIIOTHI.

OcHoBaHus U UX cBOicTBA. OCHOBaHUSA KaK 3JEKTPOJUTHI, UX KIAcCU(PUKAIUS 110
pa3IMYHBIM MpHU3HAKaM. XHMHUYECKHE CBOHNCTBA OCHOBAaHHUW B CBETE€ TEOPUU
ANEKTPONMTUYECKON TUCCONMANMU. Pa3nokeHne HEPACTBOPUMBIX B BOAE OCHOBAHUM.
OcHOBHBIE cIOCOOBI TOJTYYEHUS] OCHOBAHMIA.

Comn m ux cpoucrBa. Comm kak anekrponuTsbl. Conu cpegHue, KUCIbIE U
OCHOBHbIE. XHMHYECKH CBOWCTBA COJIEM B CBETE€ TEOPUU DIICKTPOIUTUYECKOU
auccoruanui. CrnocoObl MOTYYeHHs! COIEH.

I'maponns conen.

Oxkcuasl m ux cBoicTBa. CoJieoOpa3yrome W HecoaeoOpa3yroIue OKCHIBI.
OcHoBHbIE, aM(pOTEPHbIE U KUCIOTHBIE OKCHJbI. 3aBUCHMOCTb XapakTepa OKCHUIA OT
CTENEHU OKHUCJIEHHMS OOpa3ylolIero ero meramia. XUMUYECKHE CBOMCTBA OKCHJIOB.
[Tomy4yeHnne okCcHaOB.

Llemoncmpayuu. B3auMonencTBhE€ a30THOM W KOHLUEHTPUPOBAHHOW CEpHOM
KHCJIOT ¢ MeTamiamu. ['operue ¢ocdopa U pacTBOpeHHE MPOIYyKTa TOPEHUS B BOJIE.
[Tomy4yenue u cBoiictBa amdoTepHoro ruapokcuaa. Heobparumplii ruaponn3 kapouaa
Kanbiyst. OOpaTUMBIN TUAPOIU3 COJICH PA3TUIHOTO THIIA.

JlabopamopHnvie onvimel. VcnplTaHne pacTBOPOB KHUCIOT HMHIUKATOPaMHU.
B3anmopneiicTBue MeETaUIOB € KUCIOTaMU. B3anmmonencTBhe KHUCIOT C OKCHUIAMH
METAJUIOB. B3anMoJelcTBUE KHCIOT C OCHOBaHUSMHM. B3aumoaeicTBHE KHUCIOT €
COJISIMU.

HcnpiTanne pacTBOPOB LIENOUEH HHAMKATOPpaMU. B3auMoaecTBrE MIET0UEHN C COJISIMMU.
Pa3znoxenue HepaCTBOPUMBIX OCHOBAHUM.

B3aumopeiictBue conerd ¢ Merauiamu. BzauMonencTBue cojed Apyr € JAPYTOM.
I'maponu3 conent pa3muyHOrO THUIIA.
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Tema 1.6. Xumuueckue peakuuu (7 4acoB)

Knaccudukanus xumudeckux peakuuil. Peakiuu coequHeHus, pas3iioKeHus,
3amenenusi, oomeHa. Karanutuueckue peakuuu. OOpaTuMbie U HEOOPATUMbIE PEAKIIUH.
['oMOreHHbIE M TETEPOrEHHBIE PEAKIUU. ODK30TEPMHUUYECKHE M HHIOTEPMHUYECKHE
peakiuu. TeraoBoi 3ppext XxumMmuyeckux peakuuii. TepMoxuMudeckue ypaBHEHHs.

OKHCIIUTENEHO-BOCCTAHOBUTENbHBIE peakunu. CTeneHb okuciieHus. OKUCIUTENb
Y BOCCTaHOBJIEHHE. BoccTaHOBUTEND U OKHCIEHUE. METo | 3JIeKTpOHHOro OanaHca i
COCTaBJICHUS YPABHEHUIN OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

CkopocTh XMMUYECKUX peakuuil. [IoHATHE O CKOPOCTHM XMMHUYECKUX PEAKIUU.
3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PEaAKIMil OT pas3MyHbIX (AaKTOPOB: MPUPOIbI
pearupyrommx  BEHIECTB, WX  KOHLEHTPALlMM, TEMIEpaTypbl, MOBEPXHOCTH
CONPUKOCHOBEHHMSI M UCTIOJIb30BAHMSI KATAIH3aTOPOB.

OOpatuMoOCTh XUMHUYECKUX peakiuil. OOpaTUMble M HEOOpAaTUMbIE pPEAKLUU.
XHUMHYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEILIEHHUS.

Jlemoncmpayuu. Ilpumepbl HEOOpPATUMBIX pEaKUMM, UAYIUX C O0Opa30BaHUEM
ocaJiKa, ra3a Wid BOABL. 3aBUCUMOCTb CKOPOCTH PEAKIMM OT IMPHUPOJABI pPEearupyromux
BellecTB. B3anMopelicTBue pacTBOPOB CEPHOM KUCIOTHI C PacTBOpaMM THUOCYJb(aTa
HaTpUsl pPa3IU4YHONM KOHILIEHTPAUMM M TEMIEparypbl. MOZJENb KHUIAIMIETO  CIIOSL.
3aBUCUMOCTh CKOPOCTH XHMHYECKOM peakuuMd OT MPUCYTCTBUA Karajau3aTopa Ha
IpUMepe pasJioKEHUsl TEPOKCHAA BOAOPOAA C IMOMOIIBI0 JUOKCHIA MapraHua u
Katasasbl. Mogenb anekTposn3epa. Monenb 3JEKTPOJIM3HON BaHHBI IS TOJyYCHHS
aMIOMUHUS. MOo/ieNTb KOJIOHHBI CHHTE3a aMMHAaKa.

Jlabopamopnvie onvimul. Peakuus 3aMeleHUs MEAU KeJIe30M B pacTBOpE
MeAHOro Kymopoca. Peakumu, maynime ¢ oOpa3oBaHHMEM OCajka, Ta3a WM BOJBI.
3aBUCUMOCTb CKOPOCTH B3aMMOJECHCTBHS COJIIHOM KHCJIOTBI C METaulaMd OT HX
NPUPObL. 3aBUCUMOCTh CKOPOCTH B3aUMOJIEHCTBUA LIMHKA C COJITHOM KHCIIOTOW OT €€
KOHLIEHTpaluu. 3aBUCUMOCTb CKOPOCTH B3amMmozeiicTBus okcuaa meau(ll) ¢ cepnoit
KUCJIOTOM OT TEMIIEPATYPHL.

Tema 1.7. MeTaimiel 1 HemeTasuibl (6 4acoB)

Metamibl. OCOOEHHOCTH CTPOCHHUS aTOMOB U KpUCTAUIOB. DU3NYECKHE CBONCTBA
metaiioB. Knmaccudukanust MeTaquioB MO pa3iMyHBIM IpU3HAKaM. XHUMHUYECKHE
CBOMCTBA  METAUIOB.  ODJEKTPOXMUMHUYECKHI  pSJ  HANpPSHKEHUH  METaJUIoB.
Merammorepmus.

O6mue crnocoObl  moiyyeHus MertamuioB. lloHsiTue o0  MeTamutypruu.
[MupomeTasnmyprusi, THAPOMETAIUIYPIrUs M 3ieKTpoMeTauryprus. CriiaBbl YepHbIE U
LIBETHBIE.

Hewmerannsl. Oco6eHHOCTH cTpoeHus: aToMOB. HeMeTanisl — mpocThie BelecTna.
3aBUCUMOCTh CBOWMCTB TajlOT€HOB OT HUX mojoxkeHuss B Ilepuoguueckoil cucreme.
OxHCIIUTENbHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAVIOB B 3aBUCUMOCTH OT HX
MOJIOKEHUS B PSAY AIEKTPOOTPHULIATEIHOCTH.
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Hemonctpannu. Komnekuuss MeTauioB. BzauMmoaeicTBue  METAIOB  C
HeMeTaulaMu (Okelie3a, IMHKA U aJIIOMUHUSL C CEPOM, allOMUHHUSA C MOJOM, CYpPbMBbI C
XJIOPOM, TOpEHUE XKelie3a B XJiope). ['opeHne MetamioB. AJTIOMUHOTEPMHUSI.

Komnekmuss wemeramoB. ['openue HemetamioB (cepwl, Qocdopa, yriis).
BrITecHeHHEe MEHee aKTHUBHBIX TajJOr€HOB M3 PAacTBOPOB MX COJIeH 00Jee aKTUBHBIMU
raJioreHamMu.

Mogens NOpOMBIIUIEHHOM YCTAaHOBKH JUISI TPOU3BOACTBA CEPHOM KHUCIIOTHI.
Mopens mneun nans  oOxkura wus3BecTHska. KoJulekuuu npoayKIuil CUIMKAaTHON
IPOMBINIJIEHHOCTH (cTekita, papdopa, pasHca, HeMeHTa pa3IuIHbIX MapOK H JIp.)

JlabopamopHvie oneimei. 3akaika W OTHYyCK cTand. (O3HaKOMJIEHHE CO
CTPYKTypamu ceporo u 6enoro uyryHa. PacnoznaBanue pyJ xesesa.

IIpakmuueckue pabomui.

[Tonyuyenue, cobupanue U pacio3HaBaHHUE ra30B.

Pemenue skcriepuMeHTaIbHBIX 3a/1ay.

Paznen 2. OPTAHUYECKASA XMMUA — 44 4.

Tema 2.1. OCHOBHBIE IOHATHS OPraHUYECKOM XUMHUU M TEOPUS CTPOCHHUS
OpPraHHYECKHUX COCTUHEHUI.(6 4acoB)

IIpeamer oprannueckoi xumuu. [IpupoaHbIe, NCKYCCTBEHHBIE U CUHTETHYECKUE
oprannveckue Bemectsa. CpaBHEHHE OPraHUYECKHUX BELIECTB C HEOPraHUYECKUMH.

BanentHOCTh. XUMHUYECKOE CTPOEHHE KakK IMOPSAOK COEOUHEHUsS aTOMOB B
MOJIEKYJIbI IO BAJIEGHTHOCTH.

Teopuss cTpoeHust opranmyeckux coeauHeHnii A.M. byrtnepoBa. OCHOBHBIE
IIOJIOXKEHUSI TEOPUHM XUMHUYECKOTO CTpoeHusa. M3omepus u n3oMepbl. XUMHUYECKUE
(bopMyJIbI U MOZIENT MOJIEKYJI B OPraHUYECKON XUMHUHU.

Knaccudpukanuss opranmdeckux BemectB. Kiaccudukamnuss BemecTs 1o
CTPOEHHUIO YIJIEPOAHOTO CKEJeTa W HaJu4Mi0 (DYHKIMOHANBHBIX Tpynn. I'oMonoru u
romosiorus. Hauana somenknatypsr IUPAC.

Knaccudukanusa peakuuii B opraHudyeckodl xumuu. Peakuuu mnpucoeanHeHus
(rumpupoBaHMsl, TaJOTEHUPOBAHUS, THAPOTaJOreHUpPOBaHUs, THAparanuu). Peakiuu
OTIICTUICHUS! (IETUIPUPOBAHUS, JETUAPOralIOreHUPOBAHMS, Aerujparannu). Peakunu
3aMmeleHus. Peakuny nzoMepu3anmm.

Jlemoncmpayuu. Monenu MOJEKYyJT TOMOJOTOB M H30MEPOB OPraHMYECKHX
coenquHeHunil. KauectBeHHOE OOHapyeHHe yriepoja, BOAOpOoa U XJIopa B MOJEKYJax
OPraHUYECKUX COCIUHECHUN.

Jlabopamophnvie onvimwi. V3roToBieHne Mojeieil MOJEKyJ OpraHu4eCcKuX
BEILECTB.

Tema 2.2. YraeBogopoasl U UX NpUpoaHbie UCTOYHUKU.(10 yacoB)

AnkaHbl. AJIKaHbl: TOMOJOTUYECKUN PsIZl, ©30MEPUS U HOMEHKJIATypa aJIKaHOB.
XHWMHUYECKUE CBOMCTBA AJIKAHOB (METaHa, 3TaHa): TOPEHUE, 3aMELICHHUE, Pa3JI0KEHHUE,
nerupupoBanue. [[puyMeHeHne alkaHOB Ha OCHOBE CBOMCTB.
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AJKeHbl. DTUJIEH, ero Nnoiay4yeHue (AeruIpupoBaHUEM 3TaHa, IETOIMMEpU3aluen
noyimsTUiIeHa). ['oMonornueckuii psij, ©30Mepusi, HOMEHKJIATypa alIkeHOB. X UMUYECKUE
CBOMCTBa 3TUJICHA: TOPEHHE, KaUeCTBEHHbIE peakinu (oOeclBeurnBaHEe OPOMHOM BOJIbI
U pacTBOpa MepMaHraHara Kajius), Tuaparanus, noaumepusanus. [[pumenenne stuiieHa
Ha OCHOBE CBOWCTB.

Jluensl n Kayuyku. lloHsiTHe 0 IUEeHaxX Kak yrieBOAOPOAAax C ABYMs IBOWHBIMHU
cBs3siMu. CompspKEeHHBIE JAUCHBI. XMMHYECKHE CBOMCTBa OyTaameHa-1,3 u m3omnpeHa:
oOecliBeunBaHUe OpPOMHOM BOJIbI W MOJUMEpH3alus B Kaydyykd. HarypanbHbiii u
CUHTETHYECKUE KayuyyKH. Pe3nHa.

AnkuHbl.  AuerwieH. XUMHYECKME  CBOMCTBA  alETUJIEHA:  TOPEHUE,
oOecliBeurBaHUE OpPOMHOW BOJBI, MPUCOEAMHEHHE XJIOPOBOJOpPOAA W THUIpaTallus.
IIpumeHeHne aneTuiaeHa Ha OCHOBE CBOMCTB. MeEKKiIaccoBas HW30MEPHUS  C
aJKaJMCHAMMU.

Apensl. beH3zoin. Xumuueckue cBoicTBa O€H30Ja: TOPEHHE, PEaKIUU 3aMEeLIECHUs
(rasmorenupoBanue, HUTpoBanue). [[pumeHeHre 0€H30J1a HA OCHOBE CBOMCTB.

[IpupoaHbie UCTOUHUKH YTII€eBOAOPOAO0B. [Ipupoanslil Ta3: cocTaB, IPUMEHEHUE
B KQYECTBE TOILJIMBA.

Hedts. Cocta u nepepadotka Hedtu. [leperonka nedgru. Hedremnpoaykror.

Jlemoncmpayuu. 1'opeHne meTaHa, 3TWICHA, anetuieHa. OTHOLIEHWE METaHa,
ATUJICHA, aleTuieHa U OeH30Ja K pacTBOpaM IE€pMaHraHara Kajus u OpOMHOH BOJE.
[lonyueHne sTwieHa peakuuend IeruApaTauuy STaHOJA, aleTWIeHa — TUAPOJIA30M
kapOuma kanbius. PasnokeHue Kaydyka NpW HarpeBaHUM, HUCIBITAHUE TMPOIYKTOB
paslIoKeHUsl Ha HemnpeaeabHOCTh. Kosekmus o0pa3iioB HeGTH W HEPTEHPOITYKTOB.
Komnekums «KaMeHHBIN yroiap U NpOayKIMs KOKCOXUMUUECKOTO ITPOU3BOACTBAY.

Jlabopamopnvie onvimui. O3HAKOMJIEHHE C KOJUICKIUEW 00pa3ioB HepTH u
MPOJYKTOB €€ nepepadoTku. O3HAKOMJIEHUE C KOJUIEKIMEW KaydyKoB M 00pas3laMu
W3JEIUN U3 PE3UHBI.

Tema 2.3. Kucnopojcoaepkaiiue opraHudeckue coenuHenus.(14 yacon)

Cnuptel. ITonydyenue staHosia OpOKEHHEM TIIIOKO3bl M THApATalued 3TUJICHA.
[IMunpoxcunpHas rpynna kak GyHKuoHanbHas. [ToHATHE O TpeneTbHBIX 0THOATOMHBIX
cruprax. XMMHAYECKHE CBOMCTBA 3TAaHOJIA: B3aWMOJICHCTBUE C HATpHEM, 0Opa3oBaHHE
MIPOCTHIX M CJIIOKHBIX A(UPOB, OKUCIICHHE B anbaerul. [IpuMeHeHne 3TaHosa Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €0 MOCIAEACTBUS U NPEeAyPEKICHUE.

['munepuH kak npecTaBuTe b MHOTOATOMHBIX cIUPTOB. KauecTBeHHast peakius
Ha MHOTOaTOMHBIE cIUPThL. [I[puMeHeHne ruIepuHa.

@®enos. Pusznueckue M XUMHUYECKHME cBoWcTBa (eHona. B3aumHoe BiIMsHUE
aTOMOB B MoJieKyse (eHoa: B3aUMOACHCTBHE C TUIPOKCHUAOM HATpUs U a30THOMN
kucnoroil. [I[pumenenne penona Ha OCHOBE CBOMCTB.

Ampaerunpl.  [lonatue 00  ampaerugax.  AJBACTHAHAS — TPyINa  Kak
¢bynkuonanpHas. GopmanpIeru U €ro CBOMCTBA: OKHCIEHHE B COOTBETCTBYIOIIYIO
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KHCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOWIMKA cnupT. llomyyeHune anbaeruyion
OKHUCJIEHUEM COOTBETCTBYIOIIMX cIUPTOB. [I[puMeHenue popmMainbaeruia Ha OCHOBE €ro
CBOWCTB.

Kap6onossie kucnotel. [lonatne o kapOoOHOBBIX KucioTax. KapOokcuibHas
rpynmna Kak (QyHKIHMOHaNbHas. ['OMonoruueckuid psig MOpPeaeNbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. lloilyueHne KapOOHOBBIX KHCIOT OKHUCJIEHHEM ajbJACTHU]IOB.
XHWMHUYECKUE CBOWCTBA YKCYCHOM KHCIIOTBHL: OOIIME CBOWCTBA C MUHEPAIbHBIMU
KUCIIOTaMU U peakuus sTepudukanuu. [IpumeHeHne yKCyCHOW KHUCIOTHI Ha OCHOBE
CBOKCTB. BbIcIIne ®KUpPHBIE KUCIOTHI HA MPUMEPE NATbMUTHHOBOW U CTEAPUHOBOIA.

Cnoxnble »¢upsl uU xupbl. [lonmydeHue CIOXKHBIX 3PUPOB peakIiuei
srepudukanu. Craoxkuele 3puUpbl B mpupoje, ux 3HayeHue. [IpuMeHeHue CII0XKHBIX
3(UpOB HA OCHOBE CBOMCTB.

XKupel kak cnoxksble 3upbl. Kinaccudukanusa xupoB. XUMHUYECKHE CBOMCTBA
KUPOB: TUIPOJU3 U TUJIPUPOBAHHUE KUIKHX KUPOB. [IpuMeHeHue KUpOB HA OCHOBE
CBOMCTB. Mpuia.

VYrneBoabl. YriaeBoApl, HUX KilaccUPUKAIUsA: MOHOcaxapuabl  (TJIIOKO3a,
bpykTOo3a), TMcaxapuibl (caxaposa) U nojrcaxapuasl (Kpaxmai U 1eJUTII03a).

['moko3a —  BemecTBO ¢ JIBOMCTBEHHOW — (YHKIIMEH —  aJdbJeTHAOCIHPT.
XHUMHUYECKUE CBOMCTBA TIFOKO3bI: OKUCJIEHHUE B TIIFOKOHOBYIO KUCJIOTY, BOCCTAHOBJICHUE
B cOopOUT, ciupTOBOE OpoxkeHue. [IpuMeHenune rioKo3bl HA OCHOBE CBOMCTB.

3HayeHHE YTIIEBOAOB B )KMBOW MPUPOJIC U KU3HU yesloBeka. [lonsTre o peakuusx
MOJIMKOHJICHCALIMM ¥ TUAPOJIM3a Ha IMPUMEPE B3aMMONPEBPALLECHUN: TIIIOKO3a —>
MOJINCAXAPUL.

Lemoncmpayuu. OKucneHue cnupra B anpierua. KaduecTBeHHbIE peakUUH Ha
MHOT0aTOMHBIE CIIUPTHL. PacTBOpUMOCTH (peHOJIa B BOjIE IPU OOBIYHOM TemImepaType U
npu HarpeBanuu. KauecTBeHHble peakinuu Ha (eHoll. Peakius cepeOpstHOTO 3epkaja
aNbJETUIOB U TIIIOKO3bl. OKHUCIIEHHE aJbAETUI0B U TJIFOKO3bl B KUCJIOTY C MOMOIIBIO
ruapokcuna Menu(ll). KauectBennas peakumst Ha kpaxman. Komtekiust 3(upHBIX
Macell.

Jlabopamopnvie onvimel. PacTBOpeHUE TIIMIEPUHA B BOAE M B3aUMOJCHCTBHUE C
rugpokcuaom  wmeau(ll). CpoiicTBa yKCYCHOW KHCIOTBHI, OOIIME CO CBOWCTBAMH
MUHEpaJIbHBIX KHUCJIOT. JlOKa3aTeabCTBO HEMPEAEIBHOIO XapakTepa MXUIKOTIO JKHpa.
B3aumopeiictBue rioko3bl U caxaposbl ¢ ruapokcuaom wmeau(ll). KauectBennas
peakius Ha Kpaxmai.

Tema 2.4. AzoTcoaepkaiue opranndeckue coenqudenus. [lomumepni(6 yacoB)

Amunbl. [lonsitue 06 amuHax. AnudaTuyeckue amMuHbl, UX KJIacCU(pUKAIUS U
HOMEHKJIaTypa. AHWIMH, KaK OpPraHM4YecKoe oOcHOoBaHMe. [losydueHue aHuWImHA WH3
HUTpoOeH3ona. [I[puMeHeHne aHuIMHAa Ha OCHOBE CBOMCTB.

AMUHOKHUCIOTBL. AMHHOKHCIOTHI Kak aMdoTepHble TU(YHKIMOHAIBHBIC
OpraHUYECKUE COCTUHEHUS. XUMHUUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJIEVCTBUE CO
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IIeJI0YaMy, KHCIOTaMU M JAPYr C Apyrom (peakuus nojukoHaeHcanuu). llentuanas
CBsI3b U NosiunenTuabl. [[puMeHeHre aMMHOKHCIIOT HA OCHOBE CBOMCTB.

benku. I[lepBuuHas, BTOpUYHAs, TPETUYHAsI CTPYKTYpbl O€JKOB. XHWMHUYECKUE
CBOMCTBa  OEJIKOB: TOpEHHe, JACHATypauus, TUAPOJIM3, LBETHBIE pPEaKIUU.
buonornueckue GpyHKIMU OEIKOB.

[Tonumepsl. benkn u noynmcaxapuibl Kak OMONOJIMMEPHI.

IImactmaccel.  llomydyeHue  moaMMepoB — peakUMeW  NOJMMEPU3ALMM U
NOJUKOHACHCAUMU.  TepMOIUIACTUYHBIE U TEPMOPEAKTHUBHBIE  ILJIACTMACCHI.
[IpencraBuTenu niaacrmacc.

Bonokna, ux knaccupukanus. [lonyyenue BonokoH. OTaenbHble TPEACTaBUTENN
XUMHUYECKHUX BOJIOKOH.

Jlemoncmpayuu. B3auMOAENCTBUE aMMHaka W AHWIMHA C COJIHOW KHUCJIOTOM.
Peakuus anununa ¢ OpoMHO# Booi. Jloka3aTebcTBO HATMYMS (PDYHKIIMOHATBHBIX TPYIII
B pacTBOpaxX aMHHOKHUCIOT. PacTBopeHme u ocaxjaeHue OenkoB. LBeTHble peakuuu
0enkoB. ['opeHre NTHYbero nepa u MepcTIHON HUTH.

Jlabopamopnwvie onvimul. PacTBopenue 6enkoB B Bojie. OOHapykeHue OEIKOB B
MOJIOKE U B MSICHOM OynboHe. JleHaTypaiusi pacTBopa 0enka KypHHOIO siiflia CIUPTOM,
pacTBOpaMu COJIEH TSKENIBIX METAJJIOB U IIPU HarpEeBaHUU.

lIpakmuueckue  pabomel.  PemieHwe  SKCIEPUMEHTAIBHBIX  337a4  Ha
UIEHTU(UKAIMIO OPTaHUYECKUX COeIMHEeHU. Pacrio3HaBaHue muiacTMace ¥ BOJIOKOH.

HuddepeHunpoBaHHbIif 3a4eT - 2 yaca.
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TemaTnuyeckoe NIAaHKPOBaHUE

Ne HanmeHoBaHnue Bcero B Tom uuciae Homep XapaKkTepuCTHKA OCHOBHBIX BUAOB JIeSITeILHOCTH 00y4aI0IHXCS
n/n pas/ie/ioB M TeM 4acoB JlaGop | Konrp | Hpakrun | Camoc | Yypoka
aTopHa | oJbHa | d4eckasi | TOSITeJ
| | padora bHAasl
padora | paGoTa pabora
BBenenne 1 1 1
1. Pa3pen 1.00masn 34 9 2 7
HeopraHuyeckast
XUMUs
Tema 1.1.0cHOBHEIE 4 1 2-5 OnpenemnstoT MOHATHUSA 110 TEME.
MOHSITHS U 3aKOHBI OnuchIBalOT W CPaBHUBAIOT CXEMbl CTPOCHUS aTOMOB mepBbIX 20 3JEMEHTOB
nepuoauuecko cucremsl JI. . Menneneesa
XapakTepu3yloT XUMUYECKUE DJIeMEHTHl (OT BOJIOpOAa A0 KajbI[Ms) HAa OCHOBE HX
HoJOXKeHus B nepuoaudeckoit cucreme JI. M. MenneneeBa 1 0cOOEHHOCTEH CTPOCHUS
HX aTOMOB; CBA3b MCXKAY COCTaBOM, CTPOCHUEM H CBOMCTBAMHU BCIHICCTB,
Knaccudumupyror cocras BemecTs 1o ux GopMyam.
OtpabaTsiBaloT IpaBmiIa pabOTHI C YICOHHKOM.
PackppiBaloT 3Ha4YeHHE (HU3WYIECKOTO CMbBICIAa AaTOMHOTO (TOPSIKOBOTO) HOMeEpa
XMMHYECKOTO 3JEMEHTa, HOMEPOB TpPYNIIBI W NEpPHOAd, K KOTOPBIM 3JEMEHT
MPUHAAJIEXKUT B nepuoandeckoi cucreme .M. Menneneesa;
OOOCHOBBIBAIOT 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB DJIEMEHTOB B NpeneNax MajibIX
MEPUOA0B U T'IaBHBIX MOATPYIIIL.
3HaKOMSTCS C pa3jiMuueM MCEXKAY IMOHATUIAMH «MacCa aroMa» U «OTHOCUTCIIbHAA
aTOMHas Maccay.
CI/ICTeMaTI/BI/IpyIOT 3HAHMSA. XUMHUYSCKHI 3JIEMEHT, aTOM, MOJICKYJa, OTHOCUTCIHLHLIC
aTOMHAs U MOJICKYJISIpHAsI MacChI.
OdopmirsatoT 1abopaTopHble paboThI, MPAKTHUECKHE PAOOTHI, CAMOCTOSTEIbHBIE PAaOOTHI.
JlatoT XapakTepHCTHKM XHMHYECKHH 3JIEMEHT, aTOM, MOJIEKyJla, OTHOCHTEJIbHBIC
aTOMHAs 1 MOJICKYJISIpHAsI MACCHI.
AHaIM3UPYIOT CIIOKHOCTH CTPOCHUS aTOMOB XUMUYECKUX 3JIEMEHTOB
W3zyyaror... OCHOBHbIEC HOHSTHS M 3aKOHBI XUMHHU.
Tema 1.2. 4 1 6-9 OnpenenstoT NOHATUS 110 TEME.
Iepuoanueckmii OnuchIBalOT W CPaBHUBAIOT MEPHUOAWYHOCTH B H3MEHEHHH CBOMCTB XHMHYECKHX
3aKOH U 3JIEMEHTOB.
Iepuoanueckas XapaKkTepHu3yroT CTPYKTYpPY MEPUOMIECKON CHCTEMbl XUMHYECKUX 3JICMEHTOB
cHCTEMA KnaccuuiupyroT rpynisl CXOIHBIX 3JIEMEHTOB
XHMHMYECKHX OtpabatsBaloT IpaBmIa paboOTHI C YUCOHUKOM.
sjaemenToB .M. PackprIBaloT 3HadeHHE HEOOXOAMMOCTh KIACCH(PHUKAINNA XUMHYECKHUX DIIEMEHTOB.
MenpaeJjeeBa. OO0CHOBBIBAIOT B3aUMOCBS3b CBOMCTB BEIIECTB C X CTPOCHUEM.

CTpoenne atoma

3HAKOMSATCS C TNEPBLIMU MMONBITKAMU KJ'IaCCI/I(I)I/IKaL[I/II/I QJICMCHTOB,
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OdopmirsitoT 1abopaTopHble paboTh, IPAKTHUECKHE PaOOThI, CAMOCTOSTENbHbIE paOOTHI.
JlatoT XxapakTepUCTUKH 3JIEMEHTOB 10 UX MOJIOKEHUIO B IEPUOIUUECKON CHCTEME.
M3y4aroT cTpyKTypy NEPHOANIECKON CHCTEMBl XUMHUIECKUX 3JIEMECHTOB.

Tema 1.3. Ctpoenue
BeLleCTBA

10-15

OmnpenemnsroT MOHATHS 110 TEME.

OnuceBalOT M CPaBHUBAIOT COCTaB BEMIECTBA MO HX (QOpMyliaM, NpHUHAIICKHOCTh
BEIIECTB K ONPEACICHHOMY KJIAacCy COCTWHEHUH, BAJCHTHOCTh W CTEICHb OKHCICHHUS
JJIEMEHTa B COSAMHEHUSX, TUI XUMHICCKON CBSI3M B COCTMHCHUSX.

XapaKkTepu3yIoT IIPHUHAICKHOCTD BEIIECTB K OMPEIeICHHOMY KIacCy COCTMHECHUIH
KnaccupumupyroT THII XUMAYECKOH CBS3H B COSAMHEHHIX

OTtpabaTeiBalOT NpaBuIa pabOTHI C YICOHUKOM.

PackpbIBaloT 3Hau€HHWE BaJIGHTHOCTH KaK O CBOMCTBE aTOMOB OJHOTO 3JieMEHTa
MIPUCOETUHSITH WU 3aMeIIaTh ONpeAeSIEHHOE YHCIO aTOMOB JIPYrOro JIEMEHTA.
OOOCHOBBIBAIOT THITI KPUCTAUTMYCCKUAX PEHICTOK C TOYKHM 3PCHUS CTPOCHHS aToMa
3HAKOMSTCS C MOHSITHEM BaJ€HTHOCTh M CTENEHb OKUCICHHS XMMHUYECKUX DJIEMEHTOB,
TUT XUMHYICCKOH CBSI3M B COCIMHCHUSIX.

CucTeMaTH3UPYIOT 3HaHUS 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA

Odopmisttor madopaTopHbIe pabOThI, MPaKTHIECKHE paOOTHI, CAMOCTOSTEIBHBIC PAOOTHI.
JaroT XapakTepUCTUKH THIIAM XUMHYECKON CBSI3U

AHaAIM3UPYIOT 3aBHCUMOCTh CBOWMCTB BEHICCTB OT HUX COCTaBa M CTPOCHUS; MPHUPOLY
XUMHUYECKOH CBsI3HM (MOHHOH, KOBAJICHTHOM, METAJITMUSCKO ).

3y4aroT cTpoeHue BellecTBa

Tema 1.4.Bopa.
PacrBoOpHhlI.
DJIeKTPOJIUTHYECKA
sl AUCCOIUALMSA

16-19

OnpenensitoT MOHSATHUS TI0 TEME.

OnuchIBalOT U CPaBHHUBAIOT PacTBOP, PACTBOPUTEINb, PACTBOPUMOCTb, HACBHIIICHHBIA U
HEHACBIIICHHBIN PacTBOP.

XapakTepu3yloT , YHUCTHIE BEILIECTBA, CMECH, PACTBOPHI, pACTBOPUMOCTD, HACHIIIIEHHBIE
U HeHachIeHHbIe pacTBOPbI, D/IC, 31eKTPOIHUTHI, HEIJIEKTPOIUTHI, AHUOHBI, KATHOHEI.
KnaccuduuupyroT qucrepcHble CHCTEMBI.

OtpabaTsiBaloT IpaBmIIa pabOTHI C YICOHHKOM.

PackppIBaloT 3HaUCHHE IEKTPOIUTHIECKAsT AUCCOIHALIHS.

OO0O0CHOBBIBAIOT CBOMCTBA AIEKTPOIUTOB HA ocHOBE TO/I.

3HAKOMSTCS C CBOWCTBAMH JMCHIEPCHBIX CUCTEM.

CucteMaTU3UpyIOT 3HAHUS O MEXaHM3MaxX OAIIEKTPOJIUTHYECKOH IMCCOLMAIMN IS
BEILIECTB C PA3IMYHBIMU TUIIAMU XUMHUYECKOH CBS3U

OdopmitsioT 1adopaTopHbIe PadOTHI, MPAKTHYECKUE PAOOTHI, CAMOCTOSITEILHBIC PAOOTHI.
JlaroT XapakTepUCTUKH HIICKTPOIUTAM.

AHaIM3MPYIOT MEXaHNW3M AWCCOLMAINH BEIIECTB C Pa3IMYHBIM THUIIOM CBS3HU. M3ydaror
TEOPHIO AITEKTPOIUTHIECCKOHN THUCCOIMAITIH.

Tema 1.5.
Knaccudukauus
HEOPraHu4ecKux
coeIUHEHHH 1 UX
CBOiiCTBA

18-22,
61-64.

OmnpenemnsroT MOHATHS 110 TEME.

OnuchIBalOT M CPAaBHUBAIOT BAXKHEHIIUX KJIACCHl HEOPraHUYECKUX COCAMHEHHUH, HX
KJaccu(UKay, HOMEHKJIAType, MOJTy4YeHUN U CBOICTBAX.

XapakTepHu3yIoT OCHOBaHHMsI, KHCIIOTHI, COJIM HX COCTAaBE M CIIOCO0aX IOITyYeHNsI.
KnaccuduiupyioT kiaccsl HEOpraHM4eCKUX COeTMHEHHH.
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OtpabathIBaIOT IIpaBuiia pabOTHI C YIEOHUKOM.

PackpeiBatoT 3HaueHHE psia METAUIOB (Psiie CTAHAAPTHBIX AJIEKTPOAHBIX MOTEHIMAIOB
METaJIOB)

OOOCHOBBIBAIOT TNPHHAUIC)KHOCTh BEIIECTB K pa3IMUHBIM KiaccaM; OOBSICHSTBH
3aBUCHMOCTH CBOHCTB BEILIECTB OT UX COCTAaBa M CTPOCHHSI.

3HaKOMATCS C MeXIYHAPOIHONH HOMEHKIIATYPOI.

CucteMaTH3UpylOT 3HaHMA B yYMCHHM Has3blBaTh M3YYCHHBIC BEIIECTBA IO
«TPUBUATIBHOW» U MEXIyHApOJHOW HOMEHKIATYPE;

OdopmirsitoT 1abopaTopHbie paboThI, MPAKTUUECKHE PAOOTHI, CAMOCTOSTEIbHBIC PaOOTHI.
JatoT XapaKTepUCTHUKHU KJIACCHl HEOPTaHMYECKUX COSANHEHUM.

AHaMM3UPYIOT XUMHYECKHE CBOWCTBA M CIOCOOBI MOJYUCHHS KJIACCOB HEOPTaHUYECKHX
BEIIIECTB

W3yyaroT kiacchl HEOPraHUYECKHUX BEILECTB.

Tema 1.6.
XuMHu4YecKHe
peakuuu

24-30

OnpenensitoT MOHSATHUS TI0 TEME.

ONuUCHIBAIOT U CPABHUBAIOT TUIIBI XUMUYECKHX PEAKIIUH

XapakTepu3yroT IPUHIUITA KITACCU(UKAINH XUMUUECKIX PEAKIIUA.

KiraccuuimpyoT XuMudeckre peakiuu.

OtpabaTsiBaloT IpaBmiIa pabOTHI C YICOHHKOM.

PackpbIBalOT 3HAUEHHE «CKOPOCTh XUMHIESCKUX PEAKIIAN»

OOO0CHOBBIBAIOT BO3MOXKHOCTh TPOTEKAHUS PEAKIIH.

3HAKOMATCS CO CKOPOCTBIO XUMHYECKHX pPEaKUUi ¢ BHEIIHHUMHU (aKTOpaMH.
“OKHUCITUTEND’, “BOCCTAHOBUTEL, ““OKUCIICHUE”, “BOCCTAHOBJICHHE .
CucTeMaTH3UpPYyIOT 3HaHUS O TUITBl XUMUYECKUX peaKIui

OdopmitsoT 1abopaTopHbIC PadOTHI, MPAKTHYECKUE PAOOTHI, CAMOCTOSTEILHBIC PAOOTHI.
JaroT xapakTepucTuku HakTopaM CKOPOCTH XUMHUYCCKHX PEaKI[Uii;

AHAM3UPYIOT XUMHUYECKOE PABHOBECHE M CIIOCOOBI €r0 CMEIICHHSI

W3y4aroT TUIThl XUMUYECKUX PEaKinii.

Tema 1.7.MeTaibl
1 HEMeTaJIbI

31-34

OHpeZ[eHﬂ}OT IIOHATHUA 110 TEME.

OmHKCHIBAIOT H CpaBHUBAIOT CBOMCTBA METAUIOB U HEMCTAJIJIOB, [JaBaTb XapaKTCPUCTHUKY
9JIEMEHTaM - HeMeTaJlllaM M MeTajlllaM Ha OCHOBe uX nosoxxenus B [ICXD;
XapakTepu3yloT CBsi3b MEXIYy COCTaBOM, CTPOCHHMEM M CBONCTBAMH BEIECTB.
Knaccupumupyror  HemMeTayuibl W MeTajulaMH, M0 (H3HYECKUMH W XHMHUYECKUM
CBOMCTBaM;

OtpabaTsiBaloT IpaBmIIa pabOTHI C YICOHHKOM.

PackppiBaloT 3HauYeHWE MNPUYMHBI AUIOTPONHH, Pa3IUYUe IOHATHH: aJUIOTPONHS M
QJUTOTPOIIHBIE BUJION3MEHEHHS HJIEMEHTA;

OOO0CHOBBIBAIOT CIIOCO0O MOJYYEHHSI METaJUIOB M HEMETAJLIOB.

3HAKOMSATCA C CIIOCOOaMU TTOTYYEHHS METAJLIOB.

CucteMaTHU3UpYIOT 3HAHUS 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB JJIEMEHTOB B
npe/ienax MajiblX IePHOIOB U IIABHBIX MTOATPYII

OdopmitsttoT TabopaTopHbIe PabOTHI, MPAKTUYECKUE pabOThI, CAMOCTOSATEIBHBIE PAOOTHI.
JlatoT XapaKTepUCTHKH JJIEMEHTaM - HEMeTallllaM M MeTajlJlaM Ha OCHOBE UX TIOJIOKEHUS
B I[ICXD3; AHanM3UPYIOT XMMUYECKHUX MPOIECCHI HA POU3BOJICTBE;
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I/I3yqa}0T. .. CPaBHUBAIOT CBOMCTBA METAJIJIOB U HEMETAJLIOB.

2. Paznen 2. 43 34
Opranuyeckasi
XHMHSA
2.1. | Tema 2.1. 11 8 35-45 OnpeensoT HOHSITHS [0 TEME.
OcHOBHbIE OHATHS OnuCHBAOT U CPaBHUBAIOT (POPMYIIBI OPTAaHWICCKUX COCAWHCHUN M3yUCHHBIX KIAcCOB
OpraHu4ecKoi XapakTepu3ylOT TOpAOKE COCAWHEHHWS aTOMOB B  MOJEKYJIaX OpTraHHMYECKHX
XHMHH U TeopHs COCIMHEHHH, 00 X B3aMMHOM BIIISTHHU.
CTpOEeHHst KnaccuumupyroT mo CTpOeHHIO YIIepOJHOTO CKeJeTa M HATWYHI0 (PYyHKIMOHATBHBIX
OpPraHuYecKuxX TPy
coeTHHEHHUI OtpabathIBaIOT IpaBuiia pabOTHI C YYEOHUKOM.
PackpbIBaloT 3HaUCHHE TEOPHH XUMUYECKOT'O CTPOCHUS.
OOOCHOBBIBAIOT OCHOBHBIC TEOPUH XHUMHUH: XUMHUYECKOI CBS3U, CTPOCHUS OPraHNYECKHX
BEILIECTB.
3HaKOMATCS C INPHHAIICKHOCTh BELIECTB K Pa3IMYHBIM KiaccaM HEOPraHW4ecKHX
COEIMHEHUI.
CHCcTeMaTH3UPYIOT 3HAHUSA CBSI3b MEXY COCTaBOM, CTPOCHHEM U CBOMCTBAMHU BEIICCTB.
Odopmirsttor mabopaTopHbie pabOThI, MPaKTHIECKUE paObOTHI, CAMOCTOATEIEHBIC PaOOTHI.
JaroT XapaKTepHCTHKH YTICPOTHBIN CKeneT, (DYHKIMOHAbHAs TPYIa, H30MEpHs,
TOMOJIIOTHSL.
AHaAM3UPYIOT MPHUHAMICKHOCTh BEUIECTB K OIPENEICHHOMY KJaccy COCOMHEHHUI MO
(YHKIIMOHAIBHBIM IPYIIIaM.
W3y4aioT OCHOBHBIE MOHATHS OPraHUYECKO XUMHHU U TEOPHSI CTPOCHHS OPraHUYECKHX
COEJIMHEHUIT
Tema 2.2 12 11 46-56 OmnpenemsroT MOHATHUS 110 TEME.
YriaeBoaopoasl U ux OnuchIBalOT M CPAaBHUBAIOT CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKHX COEAMHEHHUIT;
NpUPOHBIE CTpOEHHE UM XHMHYECKHE CBOMCTBAa M3YYEHHBIX OpPraHHUYECKHX COCIMHEHHU.
HUCTOYHUKH XapakTepHu3yroT 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTABa U CTPOCHHUSL.
KnaccuduiupyroT BelecTsa 1o «TpUBHAEHON» U MEKIYHAPOIHOW HOMEHKIIATYPE.
OtpabaTeiBatoT paBmIIa pabOTHI C YICOHHKOM.
PackphIBaIOT 3HAYCHHE ............een..e
OO0O0CHOBBIBAIOT 3aBUCHMOCTH CBOVMCTB BEIIECTB OT X COCTaBa M CTPOCHUSI.
3HaKOMATCS C BaKHEWIIMMH BEIISCTBAMH:  METaH, OTWICH, AalleTHICH; OCH30I
CucteMaTU3UpYIOT 3HAHUS O NMPHUPOAHBIX HCTOYHUKAX YTIIEBOAOPOJOB M UX 3HAYCHUH B
HapOJHOM XO3UCTBE CTPAHBI;
Odopmitsttor TabopaTopHbIe PabOTHI, MPAKTHYECKUE PaOOTHI, CAMOCTOATEIbHBIE PaOOTHI.
JaloT XapakTepHUCTHUKH (GOPMYJIbl OPraHMYECKHX COEIMHEHUH M3YyYEHHBIX KJIACCOB
ypaBHEHHS XUMHYECKUAX PEAKIHH.
AHaIM3UPYIOT 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHUS
W3yyaror knacchl OpraHMYeCKUX COeIMHEHHUH.
Tema 2.3. 9 8 56--66 OnpenenstoT NOHATUS 110 TEME.
Kucaopoacoaep:xa OnuchIBaIOT M CPABHUBAIOT (PU3MUECKHE, XMMUUECKHE CBOWCTBA KHCIOPOICOACPKALINX
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mye OpraHniecKue
COCAUHCHUSA

COEJIHEHUIT;

XapakTepu3yIoT B3aUMHOE BIMSHUE aTOMOB HA OCHOBE TEOPUH CTPOCHMSI OPraHUYECKHUX
COCTUHCHUM;

Knaccupumupyror BemecTBa MO «TPUBHANBHOW» W MEXIYHAPOIHON HOMEHKIAType
OtpabaTsBaloT IpaBmiIa padOTHI C YICOHHKOM.

PackppIBatoT 3HaUEHNE 3aBICUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS.
OOOCHOBBIBAIOT HETATUBHOE OTHOLIEHUE K AJIKOTOJIIO

3HaKOMATCSA CO CTPOCHHEM M XHMHUYECKHMH CBOMCTBAMU HM3YYEHHBIX OPTaHHMYECKHX
COCIMHEHU;

CucteMaTu3upyrOoT 3HAaHUS COXPAaHEHHE MacChl BEIECTB, MOCTOSHCTBA COCTaBa,
MEePUOTUYECKUH 3aKOH.

OdopmirsitoT 1abopaTopHble paboThI, IPAKTHUECKHE PaOOThI, CAMOCTOSTENbHBIE PAOOTHI.
JlaoT XapakTepUCTUKU: CBOMCTBAM OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHECHUH ...
AHaTM3UPYIOT 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTABA M CTPOCHUS

Wzywaror QopMynsl OpraHMYECKHX COEAWHEHWH W3Yy4YEHHBIX KJIaCCOB YPaBHEHHUS
XMMHUYECKHUX PEaKIHH;

Tema 2.4.
A3oTcoaepikaiue
OpraHu4ecKue
coeMHEeHMs.
IMonumepsl.

10

67-76

OmnpenemnsroT MOHATHUS 110 TEME.

OnHCHBAOT U CPaBHUBAIOT 3aBHCHMOCTH CBOWCTB BEIISCTB OT MX COCTaBa U CTPOCHIUS
AMHUHOB, OCIIKOB, HyKJIEHHOBBIX KUCIIOT, IIOJINMEPOB.

XapakTepu3ylOT TPHHAUICKHOCTh BEIISCTB K PA3IMYHBIM KJaccaM OpPTraHHYECKIX
COCIUHCHUM;

Knaccuduuupyror BemiecTBa MO «TPUBHAIBHON» W MEXKAYHAPOJAHOH HOMEHKIIAType
OtpabaThIBaIOT MpaBuiia pabOTHI C YIEOHUKOM.

PackphIBarOT 3HAYCHHUE 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHHUSI.
O060CHOBBIBAIOT KJIACCU(DUKAIIHMIO TIOJTMMEPOB, COCTaB, CTPOCHUE, CBOWCTBA

3HaKOMHTCH CO CTPOCHUEM MU XHUMHYCCKUMHU CBOMCTBaMU N3YYCHHBIX OPTaHUYCCKUX
COETUHEHUH;

CHcTeMaTH3UPYIOT 3HAHUS B3aWMOCBS3h MEXAY OCHOBHBEIMH KIIAcCaMHU BEIIECTB B
OpPTraHUYECKOW XUMUHU

Odopmirsttor mabopaTopHbIe paboTHI, MPaKTUIECKUE paOOTHI, CAMOCTOATEIEHBIC PA0OTHI.
JlaroT XapakTepUCTUKHA CBOWCTBAM OCHOBHBIX KIIACCOB OPTaHHYCCKHUX COSTNHCHHN
AHanu3upyloT CTPOCHHE U CBOWCTBA TETEPOIUKIMYECKHUX A apOMaTHYECKUX
COGHHHCHHﬁ, YKa3bIBaTh MPUYHHBI CXOJICTBA U OTIINYUA

I/I3y11a10T 6eJ'IKI/I, HNCKYCCTBCHHBIC U CUHTCTUYCCKHUEC BOJIOKHA, KAY4YKH, IJIACTMACChI

JAuddepenunposan
HbIii 3a4eT

77-78

Bcero

78

42
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quﬁHo-MeTozmqeacoe U MAaTCPUAJTBbHO-TEXHUIECCKOEC

o0ecrieyeHne 00pa30BaTeJbHOIO IpoLecca

OCHOBHbBIE HCTOYHUKMU:

Heoprannueckas xumusi. Kpatkuit kypc / B.I'. Usanos, O.H. I'eBa. - M.: KYPC:
HUIL[ UH®PA-M, 2014. 5bC «3nannym»

Heopranudeckas xumus: Yaebnoe nmocooue / boromosnora U.B. - M.: Anbda-M,
NH®PA-M, 2016. ObC «3nannym»

Oprannueckass xumusi. OcHOBHOHM kypc.: YueOnuk / A.D. Hlepbuna, JLI.
Marycesuy; Ilon pen. A.D. lllepbunsr. - M.: HULl UH®PA-M; M#.: Hos. 3nanue,
2013 r. OBC «3Hanmym»

Hu¢posrie o0pa3oBaTe/ibHbIE PpeCypehl:

YHuBepcaibHas SHIUKJIOIE U «Kpyrocser». dopma JloCTyma:
www.krugosvet.ru

HuTtepnet-pecypc. bubmmoreka nnctutyra « OTKpbiToe 001ecTBo». dopma

noctyna: www.auditorium.ru

http://59428s016.edusite.ru/pl6aal.html

http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny

http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm.

On. Hocutenb. Bupryanenas mxona Kupwma wu  Medomaus -
www.km.ru/education

On. Hocurens. MynbTUMEuiiHBIN y4eOHBI Kypc 00IIasi U HEOpraHWYecKas
xumus 10-11 k.

2. Hocurens. Oprannyeckas xumus 10-11 kit

MartepuaJIbHO-TeXHHYECKOe o0ecrneyeHne
TexHuveckue cpeacTBa 00y4eHus !

Peanuzauus y4eOHOW IUCUMIUIMHBI TpeOyeT Haauuus y4yeOHOro kaOuHeTa
«Xumus» 1 1ab0paTOpuUu.

O6opynoBanue yuyeOHOTO KaOMHETA:

- IOCa/I0YHbIE MECTA MO KOJIMYECTBY 00yUaIOUINXCS;

- pabouee MecTo mperoaaBaTes;

- IEMOHCTPALIMOHHBIN CTOJT;

- BBITSDKHOM TIKad;

- cei( sl XpaHEeHUsI XUM. PEaKTUBOB

- KOMIUJIEKT Y4€OHO-METOANYECKUX MTOCOOUI IO XUMHUH;

- HA0Op XMMUYECKUX PEaKTHUBOB;

- 000pyI0BaHKE JIs TA0OPATOPHBIX OIBITOB.

TexHuueckue cpeacTBa 00yyeHus:

- KOMIBIOTEp C JIMUEH3UOHHBIM MPOTPaMMHBIM  OOECIIEUEHUEM U
MYyJIbTUMEIUANPOCKTOP,  DKpaH, uudposass  maboparopus  «Apxumen»
(MeToauyeckuii MaTepua, MporpaMMHOE 00ecriedeHIE, PErUCTPATOP JaHHBIX).
Y4eOHO-IpaKTHYECKOE H YUeOHO-1a00paTOpHOe 000py10BaHME:

[TewaTnas nepuogudeckas tabnuma J[.1. Menaeneena (113x160)

Tabnuia pacTBOPUMOCTH KHUCIIOT, COJel u ocHOBaHuH (86x121)

DNeKTpOXUMHUYECKUN psal HanpspkeHuil Me (45x160)
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[ToptpeTsr xumukoB (Bcero 16 mir.) hopmar A3

Tabmuibl feMoHCTpanmoHHbIe «belKu 1 HYKJIEHHOBBIC KHCIOTHD) (68x98)

Tabnuiel 1eMOHCTpaliMoHHbIe « HoMeHkmaTypay

Tabmuiel 1eMOHCTpalMoHHbIe « CTpoeHHe BEIIeCTBa

TaGauIel IEMOHCTPAIIMOHHBIE « XUMHUYECKHUE PEAKITUI

TabnuIel CpaBOYHO-UHCTPYKTUBHBIC IO XUMHUH

Kommexkt Tabmauny mo xumuu «Knaccudukaius ©U HOMEHKJIATypa
OPraHUYECKUX COCIUHECHUN. Buasl nuzomepuiny,

HarypaJjibHbIe 00beKTHI:

Habop mopeneil aTOMOB Jisi COCTaBIEHUSI MOJEIEN MOJIEKYJ CO CTEPXKHIMM,
Komnekuun (Metamisl, YyryH u cTais),

KapTsl — MHCTPYKIHH IS TPAKTUYECKUX 3aHATUN 110 XUMUH,

PazpaTounsiii matepuan mo temam: «CTpoeHHe aTomay, «IEpHOINYECKUN
3akoH», «Tumel Xumuyeckonl cBs3um», «CTeneHb OKHUCIeHUs», «Kiaccel
OpraHUYEeCKUX U HEOPraHUYECKUX COCIMHEHUI», «A30TOCOAEPKALLNE OPTaHUYECKHE
coequHeHus», «Tabmuma  yrmeBogoponoB», «HomeHkmatypa  opraHudeckux
COCIUHEHUI».

22



KoHTpOoJIb U OlleHKa pPe3yIbTATOB OCBOEHHSI Y4e0OHOT0 NpeaMeTa

KOHTpOJII) 141 OOCHKa  pC3yabTaTOB OCBOCHMH: yqe6Hor0 npcamMeTa
OCYHCCTBIACTCA IIPCIIOAABATCIICM B IIPOLICCCC IMMPOBCACHUA HpaKTHHCCKHX.BaHHTHﬁ,
TCCTUPOBAHHA, a4 TAKIKC BBIIIOJIHCHUA 06yanHHHMHCH HHHHBHHY&HBHHXﬁSaHaHHﬁ,

ITPOCKTOB, HCCJIC,Z[OBaHHﬁ.

Pe3yabTarhl 00y4eHust

DopMbI 1 METObI KOHTPOJISI M
OLIEHKH Pe3yJbTATOB 00y4eHus!

JIK - ch)opMHUPOBAaHHOCTH OCHOB CAMOPA3BUTHS U
CaMOBOCIIUTaHUsI B COOTBETCTBUU C
00I11e4eTI0BEYECKIMHU [ICHHOCTSMU U UJealaMH
Ipa)xaaHCKOro 00IIECTBa; TOTOBHOCTH U
CTIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOH 1
OTBETCTBEHHOH AESATEIbHOCTH;

MP - ymenue caMOCTOSATENBHO ONPENETAT
LEJIN JEATENFHOCTH ¥ COCTABJIATH TLIAHBI
JEATENBHOCTH; CAMOCTOSTEIBHO OCYLIECTBIIAT,
KOHTPOIIMPOBATH U KOPPEKTHPOBATE
JEATENLHOCTD; MCIIOIb30BaTh BCE BO3MOMKHBIE
PECYPCHI IS TOCTHKEHUS TIOCTABJIEHHBIX 1IENIEH
U peaM3alliy IUIAHOB JIeATENbHOCTH; BBIOMPATh
YCIIEIIHEIE CTPATETHH B PA3JIMYHBIX CHTYALHAX;

- TOTOBHOCTb ¥ CIIOCOOHOCTH K CAMOCTOATENLHOM
MH(pOPMaIIMOHHO-TIO3HABATEIHLHOM
JEATENBHOCTH, BKIIIOYAs yMEHHE
OPHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX
H(MOPMAIMH, KPUTUYECKU OLIEHUBATH U
MHTEPIPETUPOBATH HH(POPMALIUIO, TOTY4AEMYIO
U3 Pa3IuYHBIX HCTOYHUKOB;

IIP - Bnanenne 0CHOBHBIMM METOAMHU HAYYHOTO
MO3HAHMS, UCTIONIb3YEMBIMH B XUMHUHU:
Ha0JII0IEHKE, ONIMCAHNE, U3MEPEHUE,
IKCIIEPUMEHT; YMEHUE 00paldaThIBaTh, OOBACHSITH
pEe3yJIbTaThl MPOBEAEHHBIX ONBITOB U JE€1aTh
BBIBOJIBI; TOTOBHOCTE M CIIOCOOHOCTH MPUMEHSTh
METO/IbI IIO3HAHUS TP PELIEHHHU MTPAKTUYECKUX
3a/1a4;

- ¢(hOpPMHPOBAHHOCTH YMEHHS JaBaTh
KOJIMYIECTBEHHBIE OLIEHKH M IIPOBOIUTH PACUETHI
0 XMMHYECKMM (DOPMYJIaM M yPABHEHHUSM;

- BJIaJIcHHE NPABUIIAMHU TEXHUKH O€30IIaCHOCTH

IIPpU UCIIOJIb30BAHUU XUMUYCCKUX BCHICCTB;
OK

JAnddepeHuupoBaHHbIi 324€T
KounTtpoJubHbie padoThl

Nel»['enernueckass CBA3b  HEOPraHUYECKHUX
BEILIECTBY

No2.«I'eHeTnueckass  CBA3b  OPraHUYECKUX
BEILIECTBY.

DJEeKTpOHHOE TecTUpoBaHue no Temam 1.1-1.7;
2.1-2.4.
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Ne ni/m HaumeHoBaHue pa3jiesioB, TeM KouunvectBo | Homep Tun ypoka DopMbI Ilepeyenb YMK
NpOrpaMmbl, TeM YPOKOB 4acoB ypoka (ypoku u3ydeHus KOHTPOJIA ( cpenctBa oOyueHwUs,
HOBOT'O MaTepuaia, (cemuHap, 3a4eT, IUJTAaKTHYECKU I
YPOKH 3aKpEeIICHUS 3alL|Ta KYpCOBOH MaTepuan)
HOBOI'O MaTepuaa, pabOTHI, IOKIIAT,, Pynzutuc I'.E.
KOHTPOJIbHBIE YPOKH, | pedepar, BAKTOpUHa, "Xumusa" 10 kn
KOMOWHHpPOBaHHbIC | TecTwpoBaHwue, yerHbld | "TIpocBemenue", 2012
YPOKH) OIPOC, IUCEMEHHBI Pynsuruc I'.E.
OIpOC, COYMHEHNE, "Xumua" 11 xn
KoHTporbHast padotan | "IIpocsemenue", 2012
T.JI,)
Bsenenue. 1 1
Ilpaxmuueckoe 3auamue Nel Ilpasuna
TEXHHUKHU 0€30MacHOCTH IpH paboTe ¢
XUMHWYECCKHMHU BE€HICCTBAMU
Paznen | | O0masn u Heopranuveckasi XuMusi 39
1 Tema 1. OCHOBHbBIE IIOHATHS U 32AKOHBI. 4 I'a6puensn O.C. T.
1.1.1. OcCHOBHBbIE TOHATUS XUMHH. 1 2 KomM6unmnpoBaHHbIit
YPOK
1.1. OcHOBHBIE 3aKOHBI XUMHH. 1 3 KomOunnpoBaHHbBIH YCTHBIN OIPOC, Kaprodas
YPOK peleHue 3aaa4y
3akoH ABOTapo H CIEJACTBUS U3 HETO. 1 4
1.1.2. IIpakmuueckoe 3anamue No2.PacueTHble 1 5 3akperieHue 3HaHuil | IInceMeHHbI oTUET O Meromreciaie
3a71a4M Ha HAXOKJICHHE OTHOCUTEIbHON U YMCHUI TIpOZIETIaHHOM padote | - PAHOVICHALHHTIO BoTIQMHCHIIO
MOJIEKYJISIPHOM Macchl, OnpeeIeHne IPARTICCIa pador
MacCOBOM J0JIM XUMUYECKUX IIEMEHTOB B
CJI0)KHOM BEIIECTBE
1.2 Tema 2. [lepuoaguyeckuii 3aK0H U 4
Ilepuoanyeckas cucreMa XMMHYECKHX
3J1eMEHTOB
1.2.1. Ilepnoanueckuii 3axoH u Ilepunoanueckas 1 6 KomOunupoBaHHbII YCTHBIH OIIpoc Tabmiria xum.
CHCTEMa XMMHYECKHX AJIEMEHTOB YPOK YIEMEHTOB
Snpo (IpOTOHBI U HEUTPOHBI) U 1 7
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OJICKTPOHHAsA o6oouka. MI30ToIbI.

1.2.2. DNEeKTPOHHBIE KOH(PUTYpaLUK aTOMOB 8 KomOunupoBaHHbII TECTUPOBAHUE, Tabmia xum.
XMMHUYECKHX 3JIEMEHTOB YPOK YCTHBIH onpoc YIEMEHTOB
1.2.3. Ipakmuueckoe 3anamue Ne 3. 9 3akperuieHue 3HaHu# | [lrcbMeHHBIN OT4eT 0
CocrapieHue 3IEeKTPOHHBIX Y YMEHHI TIPOJIEJIAHHOW paboTe
aneKkTporpapuieckux GpopMmyn aToMoB
X.0.
1.3. Tema 3.CTpoeHue BemecTBa
1.3.1. Tunbl XUMHYECKOU CBSI3U 10 KomOunnpoBaHHBIT YCTHBIH OITPOC Monem
YPOK KPUCT/UTIHUECKHX PEITIETOK
Kpucramimieckue pemerku 11
1.3.2. YucTeie BelecTBa U CMECH. 12 KomOunnpoBaHHBIH TECTUPOBAHHUE, IpeseHTarmst «PacTBOpbDY
YPOK YCTHBIN OITPOC
JlycniepcHble CUCTEMBI 13
IToHsATHE O KOJUIOMIHBIX CUCTEMAX. 14
14. Tema 4.Boga. PacTBopsbl.
DJIEKTPOJMTHYECKAS TUCCOLMALNS
1.4.1. PactBopsl .PactBopenne. MaccoBas 101 15 KomM6uHmnpoBaHHbIii YCTHBIN OITPOC [pesenraimst «Bamaun
PacTBOPEHHOIO BEIeCTBa YPOK OIpe/IETIeHNE MACCOBOM
JIOTID)
1.4.2. OCHOBHBIE TOJIOKEHUS TEOPUU 16 KomOuHupoBaHHbIH TECTUPOBAHUE, Ipesenraims
AIIEKTPOIUTUIECKOM TUCCOIHALINH. YpPOK YCTHBII OTIPOC «ONEKTPOITITIECKAsT
AACCOMHAIAA
1.4.3. Ipaxmuueckoe 3anamue Ne 4 17 3akperieHue 3HaHui | [lucbMeHHBI oTYeT 0 JlaboparopHasi ocypa.
IIpurorosnenue pacTBopa 3alaHHOU U YMEHUI HpOZIENIaHHOM paboTe XUMUYECKHE PEAKTUBBI
KOHIICHTPALIUU
1.44. Ipaxmuueckoe 3anamue Ne 5.Penienne 18-19 | 3akperurenue 3HaHUH | [IrcEMEHHBI OTUET O Merommueckue
3aJa4: oIpeJieIeHue MacCOBOM 10U U YMEHHH TpOZIENIaHHOM paboTe PEKOMEHTALH TTO
BBIX0J1a MMPOJIYKTa B % OT TEOPETHUECKU BBINOIHEHHIO
BO3MO>KHOT'O TIPAKTIYECKHX padoT
1.5. Tema S.Knaccnpukanus
HEOPraHUYeCKUX COeAMHEHMH U UX
CBOliCTBa
1.5.1. KHCII0TBI KaK 1EKTPOJIUTEI 20 KomOuHupoBaHHbIH YCTHBIH OITpoc
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YpOK

1.5.2. OcnoBanus. OKCUIbI U UX CBOMCTBA 1 21 KoMOuHMpOBaHHBIIH YCTHBIH OIpocC [pesenrarmst «Kuciorsny
YPOK
1.5.3. Conu u ux cBouctBa. ['maponus 1 22 KoMOuHMpOBaHHBIIM YCTHBIH OIpocC [peseHTarys
YpOK «(OCHOBaHVISD)
IIpakmuyeckoe 3ansamue Ne 6. 1 23 3akperuienue 3HaHu# | [lrcbMeHHbIN OT4eT 0 Merompeckie
CocraBieHue ypaBHECHUN peakiuii B Y YMEHHUI TIPOJIEJIAHHOW paboTe PPEKOMEHIALTAM T10
MOJICKYJISIPHOM U MOHHOH (opme BBIIIOJIHCHUIO
TPAKTHYECKHX padoT
1.6. Tema 6. XuMnuecKue peakunu 7
1.6.1. Kiaccudukanmss XuMHUECKUX PEaKIIHA. 1 24 KomOunnpoBaHHBIH TECTUPOBAHHUE,
YPOK YCTHBIN OITPOC
1.6.2. OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 1 25
peakuuu
1.6.3. Ipakxmuueckoe 3ansamue Ne'l 1 26 KomM6uHmnpoBaHHbIii TECTUPOBAHUE, Ipesenraimst «Tvnsl
CocraBiieHue ypaBHEHUI OKHCIUTEIBHO- YpOK YCTHBIHN OIpOC XUMUYECKUIX PEAKITHID
BOCCTAHOBUTEIIBHBIX PEaKITHA.
1.6.4. CKopoCTh XMMHUYECKUX PEaKIINM. 1 27 KomM6unmnpoBaHHbIit TECTUPOBAHMUE,
XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 YPOK YCTHBIH onpoc
CMEIICHHUSI.
1.6.5. [Tonsatue 06 3neKkTpoam3e, IpUMEHEHHE 2 28-29 | 3akperuienue 3HaHui | ITucbMeHHBI oTyeT O
Y YMEHUHN pOJIeyIaHHOK padoTe
DNEKTPOIN3 PACTBOPOB U PaCIIaABOB 1 30
1.7. Tema 7.MeTa/uIbl M HEMETAJLIBI 4
1.7.1. CaolicTBa METAIIIOB 1 31 KomOuHupoBaHHbIH TECTUPOBAHUE,
YPOK YCTHBIN OITPOC
1.7.2. Hewmeranisl — mpocThie BEIeCTBa. .. 1 32 KomOunnpoBaHHbIH TECTUPOBAHUE, TaGmva xvm.
YPOK YCTHBIN OITPOC YIEMEHTOB
1.7.3. KonTtponsHast paboraNel 1 33
I'eHeTHuecKas CBsI3b HEOPraHUYECKHX
1.7.4. Ipaxmuuecxoe 3ansamue Ne 8. Pemenue 1 34 [TpoBepka 3HAHUIA. TECTUPOBAHUE KommekT 3ananuit

OKCIICPUMCHTAJIbHBIX 3a/1a4.BCIICCTB

JUTSE KOHTPOJIBHBIX
pabor
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2 cemecTp

Pazgea 2.

Opra}mqeacaﬂ XUMUA

44

2.1.

Tema 2.1.0cHOBHELIE NOHATHSA
OPraHuYecKoi XUMHHU U TeOpHus
CTPOEHHUS OPraHUYeCcKHX COeTMHEeHH

11

2.1.1.

[Ipenmer opraHM4YeCKON XUMUU.
CpaBHEHME OPraHUYECKUX BEIIECTB C
HEOPraHWYECKUMHU

35

KomOunupoBaHHbII
YPOK

YCTHBIN OITPOC

2.1.2.

OcCHOBHBIE TOJIOKEHUS TEOPUU
XUMHYECKOT0 CTpoeHus. M3omepus u
HU30MEPBI

36

KomOunnpoBaHHBIT
YPOK T€OpHs
CTPOEHUS
OpraHUYECKUX
COeIMHEHU

TECTUPOBAHUE,
YCTHBIN OITPOC

2.1.3.

Knaccudukanus peakiuii B
OpraHUYeCcKOi XUMHU

37

KomM6unMpoBaHHbIii
YPOK

Ipesenrarms «Teopust
CTPOCHUST OPTaHIYECKHX
COCIHCHHID)

2.14.

Ipaxmuueckoe 3ansmue Ne 9.
CocTtaBiieHue CTPYKTYpHBIX (hopMyIl
M30MEpPOB U Ha3BaHUH MO
CHUCTEMAaTHYECKON HOMEHKJIAType.

38-39

3akperuieHue 3HaHun
Y YMEHUM

I InceMeHHBI OTYET O
TIPOJICJIAHHOK paboTe

Meromueckue
PPEKOMEHIAITAH TIO
BBIIOTHEHUIO

TIPAKTHYECKHX padoT

Ipakmuueckoe 3anamue: Ne 10

KJ'IaCCI/I(I)I/IKaI_II/IH OpPTaHUYCCKUX BCIICCTB.

40

Ilpakmuuecxoe 3anamue Ne 11.
Knaccudukanus peaxiuii B
OPraHN4eCKON XUMHH.

41-42

Ilpakmuyeckoe 3ansamue Ne 12
W3rorosienue Moienell MOIeKy
OpPraHUYECKUX BEIIECTB.

43-44

Ipaxmuueckoe 3ansmue: Ne 13.
Krnaccudukanus opraHIuecKUx BEIIECTB
CEMUHAp

45

2.2.

Tema 2.2.¥Yr1eBoaopoabl 1 X
NPUPOAHBIE UCTOYHUKH

12

2.2.1.

Anxansl IIpakmuyeckoe 3anamue Nelb

46

KomOuHupoBaHHbII

TCCTUPOBAHUC,

IpeseHTaims «AkaHbl
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CocraBiieHue CTpyKTypHBIX (HopMyI
QJIKaHOB.

YpOK

YCTHBIN OITPOC

Ilpakmuueckoe 3anamue Ne 16 47 3akperuienue 3Hanui | [IMCBMEHHBI OTYET O JlaboparopHast rocy/ia.
Omnpexenenue yriepojaa, BOJIOpPOJA B U yMEHHH TPOZIENIAHHOM padoTe XUMUYECKUE PEAKTVBBI
OpPraHMYECKUX COCAMHEHUAX

2.2.2. Aunkensl. [Ipaxmuyeckoe 3ansamue Nel7 48 KoMOuHMpOBaHHBIIM TECTUPOBAHUE, peseHTarms «AJKeHbI
CocTaBiieHHEe CTPYKTYPHBIX (hopMyIl YpOK YCTHBIHN OIpOC
IIpakmuueckoe 3anamue Ne 18. 49 3akperieHue 3Hauui | [lucbMeHHBI oTYeT 0 JlaGoparopHast ocyya.
[Tonydyenue sTuneHa, alleTUIeHa U Y YMEHHI TIPOJIEJIAHHOW paboTe XUMUYECKHE PEAKTUBbI
W3Y4YECHHUE UX CBOWCTB

2.2.3. Ilpakmuueckoe 3ansamue Nel9 50 KomOunMpoBaHHBIN TECTUPOBAHHUE, Ipezenrarms «Kaydayku
cocmasnenue onopHo20 KOHCheKma YPOK YCTHBI OTIPOC
Jluensl u kayuyku. HatypanbHbii u
CUHTETHYECKHE Kayuyku. Pe3una.

2.2.4. Anxussl. [Ipaxmuyeckoe 3anamue Ne 20 51 KomOunnpoBaHHBIH TECTUPOBAHHUE, [peseHTarmst «AJKUHBD
CocraBjeHne CTPYKTYPHBIX (GOpPMYII YPOK YCTHBIH OTIPOC

2.2.5. benszon. Xumuueckue cBoiicTBa O€H301a. 52 KomOunupoBaHHbIf [pesenrarmst «beH3om»
[Ipumenenue. YpOK
Ipakmuueckoe 3ansamue Ne 21 Pemenne 53 3akpernieHue 3HaHui | [luceMeHHbI oTUET O Merommueckue
3aJ]a4 C UCHOJIb30BAHUEM 3aKOHA U YMEHHH HpOZIENIaHHOM paboTe PPEKOMEH TALIH TTO
00BEMHBIX OTHOIICHUH BBINOITHEHHFO

HPAKTHYECKHX paboT

2.2.6. Ipaxmuuecxoe 3anamue No22 54 KoMOuHMpOBaHHBIIH Tpesenrarmst « IpuporHbie
Cocmasnenue mabauywl YpOK YITIEBOZIOPOIBD»)
Hedrs. Ileperonka nedru.

2.2.7. IIpakmuueckoe 3anamue Ne 23. 55 3akperienue 3HaHuil | IInceMeHHbI oTUET O Meromueckue
Pemenue 3aga4 Ha HaXOXKICHUE Y YMEHHI TIPOJIETIAHHOM paboTe JPEKOMEHTALIAN TTO
MOJIEKYJISIPHOM (hOpMYITBI OPraHNYECKOTr0 BBINOITHEHHIO
COCJTMHCHUSI. TIPAKTIYECKHX padoT

2.2.8. KonTtponbHas pabora Ne2 56

2.3. Tema 2.3.Kucaopoacoaepxaiiue
OpraHuvecKHe coeuHeHMsl.

2.3.1. Cruptel. [lpakmuueckoe 3ansimue No24 57 KomOunnpoBaHHbIH TECTUPOBAHUE, I pesenrarys «CrivpTel

CocraBieHne CTPYKTYPHBIX (GOpMYIL. YPOK YCTHBIN OITPOC
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2.3.2. MHOroaroMHbIC CITHPTHI. 1 58 KomOunnpoBaHHBIT I peseHTarms
YPOK «MHOIOaTOMHBIE CIIUPTHI
2.3.3. Ipakmuuecxoe 3auamue Ne 25. CBolicTBa 1 59 3akperuienue 3Hanui | [IMCBMEHHBI OTYET O JlaboparopHast rocy/ia.
CIIUPTOB.. U YMEHUU TpOZIENIAHHOM padoTe XVMUYECKHE PEAKTVBBI
2.3.4. Anwnerunsl. Ilpakmuueckoe 3ansamue 1 60 KomOunnpoBaHHBIT I peseHTarms
Ne26. YPOK «ATBICTUIEDY
CocTaBiieHHEe CTPYKTYPHBIX (hopMyIl
2.3.5. KapOonossie kucnotel /lpakmuueckoe 1 61 KoMOuHMpOBaHHBIIM
sanamue Ne27 CBoiicTBa KapOOHOBBIX YpOK
KHCIIOT.
2.3.6. Crnoxubie 3¢upsl. JKups 1 62 3akperuienue 3Hanui | [IrcBMeHHBIA OTYET O JlaboparopHasi riocyria.
Y YMEHUI TIPOJICJIAHHOK paboTe XUMHUYECKHE PEAKTUBbI
2.3.7. VYTIeBoIbl, UX KIACCH(HUKAIIN: 1 63 [TuceMeHHBIH OTYeT O Mertompeckre
Ipaxmuueckoe 3anamue Ne 28 TIPOJIEJIAHHOK PaboTe PPEKOMEHIAITAH TIO
Cocrasiienue TaOauIbI BbIIOJIHEHIO
TPAKTHYECKHX padoT
2.3.8. IIpaxmuueckoe 3anamue Ne 29 CBoiicTBa 1 64 KoMOunmpoBaHHbIii TECTUPOBAHUE, IpeseHTarms
YTJIEBOJIOB.. YPOK YCTHBIH onpoc «KapOOoHOBbIE KHCTIOTHD)
2.3.9. IIpakmuueckoe 3anamue Ne 30 Pemenue 1 65 KomOuHupoBaHHbII Ipezenramst «CnoxHble
3a/1a4 Ha IPUMECH. YPOK a¢upbL. Kupsl
2.3.10. KonrtponsHas pabora Ne3 1 66 3akperieHue 3HaHuil | IInceMeHHbI oTUET O Meromueckue
U yMEHUHN TpOJIeyIaHHOK padoTe PPEKOMEHIALIM TTO
BBINOJHEHHIO
TIPAKTHYECKHX padoT
2.4. Tema 2.4.A30TCOAepKAIINE 10
opranunyeckue coegunenus. Iosumepsl
2.4.1. Amunsl. [IppumMeHeHne aHMIMHA HA OCHOBE 1 67 KomOunupoBaHHbIiI TECTUPOBAHUE, IIpezenTaimist «AMUHBD
CBOWCTB YPOK YCTHBIN OITPOC
24.2. AmuHOKUCHOTHL. benku. XuMmuueckue 1 68 KoMOuHMpoBaHHBIIM TECTUPOBAHUE, [peseHTaims
CBONCTBA. YPOK YCTHBIN OITPOC «AMHHOKHCTIOTBD)
«beTKID)
2.4.3. Ipaxmuueckoe 3ansmue Ne 31 1 69 3akperieHue 3HaHWA | [IMCBMEHHBIN OTYET O JlaboparopHast Tiocyyia.
Jlenatypanus pactBopa 0enka KypuHOTo U YMEHUU pOZIeNIaHHOM paboTe XVMUYECKHE PEAKTVIBBI
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siiilia CIUPTOM, PACTBOPAMHM COJICH
TSDKEJIBIX METAJJIOB U MTPU HArpeBaHUU

24.4. [Tnactmaccel. Bomokna, nux 1 70 KomOunnpoBaHHBIT TECTUPOBAHUE, IpeseHTarms
knaccupukanus. [lonyueHre BOJIOKOH. YpPOK YCTHBII OTpoc «CHHTEeTHYeCKHE
TIOJIMEPBI M BOJIOKHA
IIpakmuyeckoe 3anamue Ne32. 2 71-72 | 3akperuienue 3HaHui | [TuceMeHHBIH oTYET O Merompaeckie
Pemienue skcnepuMeHTaIbHBIX 3374 Y YMEHHI TIPOJIEJIAHHOW paboTe PEKOMEHIALTAM T10
BBINOITHEHHIO
TPAKTHYECKHX padoT
2.4.5. IIpakmuueckoe 3anamue Ne 33 Pemenue 2 73-74 | 3akperuienue 3Hanui | [TuceMeHHBIH OTYET O Mertomyreckrie
AKCIEPUMEHTAIBHBIX 33134 Ha U YMEHHH TIPOZIEJIAHHOM padoTe PPCKOMEHITAI M TIO
UACHTU(DHUKAIMIO OPTaHTIECKUX BBINOITHEHHIO
coeauHeHui. PacriosHaBaHue miactmace u TPAKTHYECKHX palboT
BOJIOKOH
2.4.5. Konrpoabnbie padoTsl.Ned. Tema: 1 75 ITpoBepka 3HaHMI TECTUPOBAHUE KommiekT 3ananuit
I'eneTnueckas CBsi3b OPraHUYECKUX JUTs. KOHTPOJIBHBIX
BEIICCTB paboT»
Iloocomoska k 3auemy 1 76
JnddepenunpoBaHHblii 324eT 2 77-78
HNUTOI'O (ayauTOpHBIX 4YaCOB) 78
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