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Heob6xomuMocTs pa3paboTKu 3eKTUBHOTO Kypca s ydammxcs 10-x u 11-
X KiaccoB «Pemenne aKCIepuMeHTANBHBIX 337a9 110 XHMHUU» O00yCIIOBJICHA TEM,
YTO B COOTBETCTBUU C OA3UCHBIM Y4YEOHBIM IJIAHOM CPEIHETrO (IOJHOT0) OOIIero
o0Opa3oBaHUs XUMUU 3a 2 Toja Beiaensercs Bcero 70 gacoB. B comepikannm Kypca
xumun B 10-11-x kJjaccax TpeACTaBiI€Hbl TOJBKO OCHOBOIIOJATAOIINE
XUMUYECKNE TEOPETUUECKHE 3HAHUs, BKIIOYAIONIME caMmble OOIIHUe CBEACHHUS.
[ToBepXHOCTHOE HM3ydy€HHE XUMHUU HE O0JIer4aeT, a 3aTPy/HIET €€ YCBOCHHE.
Oco0EHHOCTBIO TAHHOTO Kypca SIBISIETCS TO, YTO 3aHSATHSA WAYT MapajuieIbHO C
M3yYEHHEM Kypca OpraHndeckoil xuMuu B 10-om Kiacce, U C U3y4EHHEM Kypca
oomeit xumMuu B 1l-om Kiacce. D10 HAET BO3MOKHOCTH IIOCTOSIHHO |
MIOCJICZIOBATEIIBHO YBSA3BIBATh YUCOHBIM MaTepHall Kypca ¢ OCHOBHBIM KypcoM, a
yyaumMmcs noiiydaTrh Oosiee MpoyHble 3HaHUA MO npeamerty. [lporpamma kypca
MOCITY)KUT JUISI CYIIECTBEHHOTO YIUTYOJICHHSI W PACIIUPEHUS 3HAHWM 10 XUMHH,
HEOOXOIMMBIX ISl KOHKPETU3AIIMH OCHOBHBIX BOIPOCOB OPTaHUYECKOM, 001IeH 1
HEOPraHWUYECKOW XUMUU U JUIS OOIIETO PAa3BUTHS YUYEHUKOB.

Ilesns kypca:
® pacuidpeHue 3HaHui, GOpMUPOBAHUE YMEHUN W HABBHIKOB Yy  ydJallIlUXCs
M0 PEIICHUIO PACUeTHBIX 3a7ad W YIPAXHEHHH MO0 XUMHUHU, DPa3BUTHE
MO3HABATEFHOM aKTUBHOCTH M CAMOCTOSTEIIbHOCTH.
3ajauu Kypcea:
e yriyOJieHUe U pacIIupeHUEe 3HAHUN 110 XUMUHU
® 3aKpENUTh YMEHUS W HABBIKM KOMIUIEKCHOTO OCMBICIICHUSI 3HAHUM M HX
MIPUMEHEHUIO MPHU PEIICHUH 3a/1a4 U yIPaKHEHU;
® JWCCIEAOBaTh M AHAIM3MPOBATH AITOPUTMBI PEIICHUs THIOBBIX 3aad,
HAXOJUTh CIIOCOOBI PEIICHHS] KOMOMHUPOBAHHBIX 33/1a4;
e (hopmMupoBaTh [[EJOCTHOE IIpeICTaBlICHUE 0 IpUMEHEHU T
MaTEeMaTHYeCKOT0 anmapara MpH pelieHnr XUMUYECKUX 3a/1a4;
® pa3BUBaTh y YyYallUXCSl YMEHHsI CpaBHHMBAThb, AHAJU3UPOBATh M JeNaTh
BBIBO/JIBI;
e crmocoOCTBOBaTh  (OPMUPOBAHUIO  HABBIKOB  COTPYJAHHYECTBA B
MPOLIECCEe COBMECTHOM padOThI;
® Da3BUTh UHTEPECHI yUAIIUXCS, YBICKAIOUINXCS XUMHUECH.
Kypc 6a3upyercs Ha 3HAHUSX, MOJIYYaEMbIX YYAIIUMUCS MPU U3yYEHUU XUMHH B
OCHOBHOM IIKOJI€, U HE TPEOYET 3HAHUS TEOPETHUECKUX BOIIPOCOB, BHIXOJSIIIHNX 32
pPaMKH IIKOJBHOM NMPOrpaMMBbl. B TO ke BpeMs Il yCIENTHOM peannu3anny 3TOro
AJIEKTUBHOTO Kypca HEO0O0XOAMMO, YTOObl pedsATa BIaJAeld BAKHEUIIUMHU
BBIYHCIIUTEIPHBIMU HAaBBIKAMH, QJITOPUTMAMH PEIICHHS THIOBBIX XUMHUYECKHX
3a7a4, yMENW TPUMEHSATh MPU PEIICHUH 3a]ad BaKHEWIIHne (U3HUecKue Hu
XUMHUYECKUE 3aKOHBI.

B kayecTBe OCHOBHOH (hOpMBI OpraHU3alMU YYEOHBIX 3aHATUN MpeIaraeTcs
IPOBECHUE CEMHHApPOB, HAa KOTOPBIX JaeTrci KpaTkoe OObsICHEHHE



TEOPETUYECKOI0 MaTepuasa, a Tak )Ke pelIeHre 3a1a4 U yIPAKHEHUH 110 TaHHOU
TEME.

JIns TOBBILIEHUS MHTEpeca K TEOPETUYECKMM BOMPOCAM M 3aKPEIUICHUS
M3YYEHHOr0 Marepuaja, MpeayCMOTPEHbl YPOKHU-IPAKTUKYMBI MO COCTaBJICHUIO
CXEM NPEBPALLEHUN, OTpPAXKAIOUIMX TE€HETHYECKYI0 CBSI3b MEXAYy Kiaccamu
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB U COCTABJICHUIO PAaCUETHBIX 33]ad, C
yKa3aHHEM CIIOCOOOB UX PEIICHHUS.

[Ipu pa3zpaboTke mporpaMMbl 3JEKTUBHOIO MpEAMETa aKIEHT JAealicsi Ha Te
BOMPOCHI, KOTOpble B 0a30BOM Kypce€ XUMHUU OCHOBHOM M CpeIHEH UIKOJbI
paccMaTpHUBarOTCS HEAOCTATOYHO IOJHO WJIM HE PAacCMATPUBAIOTCSA COBCEM, HO
BXOJISIT B POrPAMMBbI BCTYIUTEJIbHBIX 9K3aMEHOB B BY3bl. 3a/1a4d U yIPAXKHECHUS
nofo0paHbl, TaK YTO 3aHATHUS IO HUX PEUICHUIO MPOXOJAT MapajjieNbHO C
M3y4aeMbIM MaTepUaIoM Ha ypoKax.

DJIEKTUBHBIA Kypc «PelleHne >SKCIEepUMEHTAIBHBIX 3a1ad [0 XUMHUH»
comectuM ¢ miporpammoit H.H.I'apwr. (IIporpamma kypca xumuu g 10-
l1kmaccoB) u ydeOHO-meroamueckuMm komruiektom [.E Pymutnca u @.I.
denpaMmana.

OnekTuBHbI Kypc «PeleHne 3KCHEPpUMEHTAJIBHBIX 3aga4 N0 XHMHH
npenHasHadyeH Ui ydammxcs 10-11-pIx kimaccoB M paccuMTaH Ha 354acoB B
10xmnacce u 34 yaca B 11 kiacce (1 yac B Hegemo B 10 u 11 kaccax).



TpeOoBaHusi K yPOBHIO NOATOTOBKH BbIIIYyCKHUKOB
B pe3ynbrare u3ydeHus 3JEKTUBHOTO NMPEAMETA YUEHUK JOJKEH
3HaTL/TIOHUMATH

e BaxHeillllne XUMHYECKUE TNOHSTHUA: BEIIECTBO, XUMHUYECKUU 3IJIEMEHT,
aToM, MOJIEKyJla, Macca aTOMOB M MOJIEKYJ, MOJb, MOJIIpHas Macca,
MOJIIPHBI ~ O0BEM,  DJICKTPOJUTHUYECKAs  JIUCCOIMAIUS, THUIAPOJIH3,
AJIEKTPOJIM3, TEIIOBOM  »(deKT peakuuu, HSHTAIbNUSA, TEIIOTa
oOpa3oBaHusl, XHMHYECKOE pPABHOBECHE, KOHCTAHTa pPaBHOBECHS,
YIACPOIHBINA CKEET, PYHKITMOHATIbHAS TPYIIa, TOMOJIOTHS, CTPYKTYpHAS U
MPOCTPAHCTBEHHAS U30MEPHS;

e (OCHOBHBIE 3aKOHbl XUMHH: 3aKOH COXpPAHEHHMS MacChl BEIIECTB,
NEePUOAUYECKUI 3aKOH, 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH ABOrajapo,
3aKOH ['ecca, 3aKOH NEUCTBYIOIIMX MAacC B KMHETUKE U TEPMOJMHAMUKE;
Knaccudukanuioo u HOMEHKIATYypy: HEOPTaHUYECKHX M OPTaHUYECKUX
COCJIMHCHUM;

YMmerb

e Ha3sbiBaTh: U3yUeHHBIE BEIIECTBA MO «TPUBUATBHOW» U MEKYHAPOIHON
HOMEHKJIAType;

e OmnpenensiTb: BAJICHTHOCTb U CTETIEHb OKUCIICHUS] XUMUYECKUX DJIEMEHTOB,
XapakTep Cpe/ibl B BOJHBIX PACTBOPAX, OKUCIUTENIb U BOCCTAHOBUTEIIb,
HaIlpaBJICHUE CMEUICHUS PABHOBECHS MO BIUSHUEM PA3THUYHBIX
(hakTOpOB, U30MEPHI U TOMOJIOTH, TPUHAJIC)KHOCTh BEIIECTB K PA3IMYHBIM
KJIacCaM OpPraHUYECKUX COECIUHEHHII;

e IIpoBoauTH pacyeThl MO XUMUYECKUM (HOpMYJIaM U YPAaBHEHUSIM PEaKIIHil;

e OCyYIIECTBIATh CAMOCTOSITEIBLHBIN MTOMCK XUMUYECKON HH(POPMAILIUH C
WCIIOJIb30BaHUEM PA3JIMUYHBIX UCTOUHUKOB (CIIPAaBOYHBIX, HAYYHBIX U
HAYYHO-TIOMYJISIPHBIX M3JaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
NuTepuera)

IHJIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHUS YYEBHOI'O
HNPEIMETA «XUMMHUSA»

JInyHOCTHBIE pe3yabTarbl B cdepe OTHOLICHHH o0ydamwiuuxcsa K cede, K
CBOEMY 3/10POBbIO, K IIO3HAHUIO ce0s:

e OpHUEHTalUs 00yYarOIIKUXCs HA JOCTUKEHUE JTMYHOIO CYACTbS, pEATH3AIUI0
MIO3UTUBHBIX JKU3HEHHBIX IEPCIEKTHB, WHULMATUBHOCTH, KPEATHUBHOCTb,
TFOTOBHOCTb M  CHOCOOHOCTh K JIMYHOCTHOMY CaMOONPENEIEHUIO,
CIIOCOOHOCTH CTABUTh LIEJIM U CTPOUTD KU3HEHHBIE TJIAHBI;

® TOTOBHOCTb M CIIOCOOHOCTh 00ECIEUUTh Ce0€ U CBOMM OJIM3KUM JIOCTOMHYIO
KU3Hb B IIPOLIECCE CAMOCTOATENBHOM, TBOPYECKOM M OTBETCTBEHHOM
NEeSTENbHOCTH;

® TOTOBHOCTh U CIIOCOOHOCTh OOYYaromMXCsi K OTCTAauBaHUIO JIMYHOTO

JOCTOHNHCTBA, C06CTBCHHOFO MHCHU, TOTOBHOCTb )41 CHOCO6HOCTB
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BbIpabaThIBaTh COOCTBEHHYIO MO3UIIMIO 1O OTHOIIEHUIO K OOIIECTBEHHO-
HOJUTUYECKUM COOBITHSIM MPOILUIOTO U HACTOSIIEr0 Ha OCHOBE OCO3HAHUS
U OCMBICIICHUSI WCTOPUM, JYXOBHBIX IIEHHOCTEM M JOCTHKEHUW HaIleu
CTpaHbI;

® TOTOBHOCTh M CHOCOOHOCTh OOyYarolUMXcsi K CaMOpPa3BUTHIO U
CaMOBOCIHUTAHUIO B COOTBETCTBUU C OOIIEUEIOBEUECKUMHU LIEHHOCTSIMHU U
uaeajaMyd TpakaaHCKoro oOmiecTBa, IOTPEOHOCTH B (PU3HYECKOM
CaMOCOBEPIIEHCTBOBAHUH, 3aHSITHIX CHIOPTUBHO-037]0POBUTEIHHON
JESITeNIbHOCTHIO;

e [pUHSATHME U peanu3alus LEHHOCTEH 370poBOro M 0Oe3omacHoro odpasa
KU3HU, OepeXHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIECHUE K
COOCTBEHHOMY (PM3UYECKOMY U IICUXOJIOTUYECKOMY 3/I0POBBIO;

® HEMNpUATHE BPEAHBIX MPUBBIYEK: KYpPEHHs, YIOTPEOJICHHUS aJKOroJs,
HapKOTHUKOB.

PerynsiTuBHbIC YHHBepcalbHbIe YUeOHbIe 1eiicTBUS

BbInNyCKHUK HAYYUTCH:

® CaMOCTOATEJILHO ONPEIEIATh LEH, 331aBaTh apaMeTpbl U KPUTEPHUH, 110
KOTOPBIM MOKHO OIIPEAENINTb, YTO LEJIb TIOCTUTHYTA,

® OIICHMBAaTh BO3MOXKHBIC IOCJICIACTBUS JOCTHUKEHUS MTOCTABICHHOW LIETU B
JeATENbHOCTA, COOCTBEHHOM JKM3HU M KU3HHU OKPYKAIOMIMX JIOACH,
OCHOBBIBAsICh Ha COOOpaKEHUSAX 3TUKU U MOPAJIH;

e CTaBUTh W (POPMYIHPOBaTH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU
JeATENbHOCTU U )KU3HEHHBIX CUTYaLUSIX;

® OIICHMBaTh PECYpPChl, B TOM YHCIIE€ BpeMsi U Apyrue HeMarepuaibHbIC
pecypcbl, HEOOXOAUMBIE IJISl JOCTHKEHUS TOCTABJICHHON 1EJH;

e BHIOMPATH MYTh JOCTHUKEHUS LEIH, MJIAHUPOBATh PEUICHUE MOCTABICHHBIX
3aJa4, ONTUMH3UPYS MaTepralbHble U HEMATEPUAJIbHBIE 3aTPaThI;

® OpraHu3OBbIBaTh J(PQPEKTUBHBIM IOUCK pPECypcOB, HEOOXOIUMBIX ISt
JOCTHKEHHUS IOCTABJICHHOW LIEJH;

® CONOCTAaBISATh NOJYYEHHBIA PE3YJIbTAT JAESITEIbHOCTH C MOCTaBICHHOU
3apaHee LENblO.

Ilo3HaBarTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIe JeiiCTBUSA
BbInyCKHMK HAYYHMTCS:
® CKaTh M HaXOJUTb OOOOIIEHHBIE CIIOCOOBI PEIICHUs 3a7a4, B TOM YHUCIE,
OCYIIECTBIIATh Pa3BEPHYTHIM MH(POPMAITMOHHBIA MTOMCK W CTaBUTh Ha €ro
OCHOBE HOBBIE (yueOHbIE U TTO3HABATEIbHBIC) 3a/1a4H;
® KPUTHUYECKH OIIEHWBATh M WHTEPIPETUPOBATh WHOOPMAIMIO C Pa3HBIX
MO3UIINH, pacnio3HaBaThb U (UKCUpPOBATh  MPOTUBOPEYHS B
WH()OPMAITMOHHBIX HCTOYHUKAX;
® WCITOJIb30BaTh Pa3jUYHbIC MOJICIHHO-CXEMAaTHUYCCKUE CPEACTBA  JUIA
MPEJICTABIICHUS CYIIECTBCHHBIX CBSI3¢M W OTHOIICHHWHA, a TaKkKe
MPOTUBOPEUNA, BHISBIIEHHBIX B HHPOPMAIIMOHHBIX UCTOYHHUKAX;
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HAaXOAUTh U MPUBOAUTH KPUTUUECKHUE APTYMEHTBI B OTHOIIICHUM JACHCTBUH U
CYXJEHUW IPYroro; CIOKOMHO W Pa3yMHO OTHOCUTBCS K KPUTHUECKHAM
3aMEYaHUsM B OTHOILIEHUM COOCTBEHHOI'O CYXKJEHHUSI, pacCMaTpuBaTh UX
KaK pecypc COOCTBEHHOTO Pa3BUTHS,

BBIXOJIUTh 32 paMKH  y4eOHOro mpeaMeTra H  OCYIIECTBISTH
[ICJICHANPABIICHHBIA IIOMCK BO3MOYKHOCTEM IS  IIMPOKOr0 MEpEeHoca
CPEJIICTB M ClTOCOOOB JICUCTBUS,

BBICTpanBaTh WHIWBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS
OTrpaHUYEHUsSI CO CTOPOHBI IPYTUX YUACTHUKOB U PECYpPCHBIE OTpaHUYCHUS,
MEHSTh U YACPKUBATh Pa3HbIC MO3UIIMU B MIO3HABATEILHON JIESITEIIbHOCTH.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
BbInyCKHUK HAYYUTCH:

OCYILECTBJISITh JIETIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBIMU (KaK BHYTpPH 0OOpa3oBaTe/bHOM OpraHu3alMM, TaKk U 3a €€
npenenamu), Noa0upaTh NapTHEPOB IS JEIOBOM KOMMYHHMKAIIUUA HCXOS
U3 COOOpaKEHUN pe3yIbTaTUBHOCTH B3aUMOACHCTBUSA, a HE JHMYHBIX
CUMIIaTHUM;

IPU OCYIIECTBICHUH TPYNIOBOM pabOThl ObITh KaK PyKOBOAMUTENIEM, TaK U
YJICHOM KOMaH/bl B pa3HbIX poOJIsiX (TeHepaTop UAeH, KpUTHK, UCTIOTHUTEID,
BBICTYIAIOIINMA, 3KCIEPT U T.1.);

KOOPAMHUPOBATh M  BBINIOJHATH paboOTy B YCIOBHUSIX PpeajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BepHYTO, JIOTMYHO H TOYHO W3JIararb CBOIO TOYKY 3pEHUs ¢
UCTIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U TUCHbMEHHBIX ) SI3bIKOBBIX CPEJICTB;
pacro3HaBaTh KOH(DIMKTOTEHHBIC CUTYAIlMH B TIPEAOTBpAIaTh KOH(INKTHI
0 WX AaKTUBHOW (a3bl, BBICTPAaWBaTh JEIOBYI0 U 00pa30BaTEIbHYIO
KOMMYHUKAIIHNIO, H30€erasi TMYHOCTHBIX OLIEHOYHBIX CYKICHHI.



Kanenpapuo-remarnueckoe mianuposanue 10kimacce 35 yacos (1 yac B Hexel110)

Ne HaumenoBaHue TemMbl DJIEMEHT COACPKAHUS
n/
n

1 | Benenue. Poib 1 MeCTO pacueTHbIX 3a/1a4 B VYcnoBHble 0003HAYEHUS, Ha3BAaHUS U €AUHUIIBI U3MEPEHUS (PU3UYECKHUX
cUCTeME OOy4eHHUsI XUMUU U MTPAKTUYECKON BEJIMYMH, UX B3aUMOCBsI3b. [[pnOIMKeHHbIe BBIYMCICHUS, TIPaBHUIIA
)KU3HH. Tunel 3a1a4. OKPYTI'JICHHUS.

2 | BoruncneHus ¢ UCMOIb30BaHUEM TIOHATUN OO1ue pekoMeHAalNY K PEIICHUI0 U O(OPMIICHHUIO PaCUETHBIX 3a/1a4.
«KOJIMYECTBO BEILIECTBAY, «UUCIO ABOTaapoy, AHanmm3 XMMUYECKOH 3aauH.

MOJIIpHAsi Macca, MOJISIPHBIA 00bEM.

3 | YcranoBienue mpocteiimen GopMynbl BemecTBa | XuMuueckrue (GopMyIibl: MpocTeinas (AMIUpUYIECcKas), MOJICKyIspHas
10 MACCOBBIM JIOJISIM 3JIEMEHTOB C (uctunHasi, OpyrTo-hopmyna),rpadpuueckasi, CTpyKTypHasi, 3JEKTPOHHASI.
UCIIOJIb30BaHUEM a0COMOTHOM U OTHOCUTENBHOU | (DH2,Dsosx.,Do2,D n2 1 Ap.) BeiBoa popMyiisl BeliecTBa Ha OCHOBE
MJIOTHOCTH BEILIECTBA. MacCOBOM JI0JIM 3JIEMEHTa, OTHOCHUTENbHOM TUIOTHOCTH MO APYroMy rasy,

Macce, 00beMy 0011IeH GpopmMyIie TOMOJOTHYECKOTO Psiia OPraHMIECKUX
COCIMHEHU .

4 | BeiBox (hopMyribl BelecTBa Mo OTHOCUTEIbHON BriBo (hopmyibl BeliecTBa MO KOJIMUECTBY BEIIECTBA IPOAYKTOB
IJIOTHOCTH U Macce (00beMy WIIH KOJIMYECTBY) cropanusi, 001ei Gopmyiie TOMOJOTHYECKOTO Psiia OPraHUuYECKUX
IPOAYKTOB CTOpPaHUsI. COEJIMHEHUH.

5 | BoMmepus 1 HOMEHKIIaTypa OpraHuyeCcKUX Bunbl nzomepun: npocTpaHCTBEHHAs U CTpyKTypHas. [IpoctpancTBeHHas
COEJIMHEHUN uzoMepus u e€ Buabl. HoMeHkarypa: TpuBuaibHasi, COBpeMEHHas.

6 | Ypok-ynpaxHeHue o oTpaboTKe HaBbIKOB [IpaBuia cucremMarnuecko HOMEHKIATypbl. Hamucanue cTpyKTypHBIX

COCTABJICHUA U30MCPOB U UX Ha3BaHMUU

dhopmyI1 U30MEPOB




7 | Pacuer 00beMHBIX OTHOIIEHUM ra30B MpHU Pemenue 3amau
XUMUUYECKUX PEAKIUSIX

8 | Beriuncnenust Macchl (KOJTUYECTBA, 00HEMA) PacueTrsl 10 XUMUYECKUM YPABHEHUSIM C UCIIOJIb30BAHUEM PA3ITMYHBIX
BEILIECTBA MO U3BECTHOMY KOJIMUECTBY (Macce, Benu4uH. (3a7a4u ¢ UCTIOJIBL30BaHUEM MaTepualia 1o OpraHudeCcKoin
00BEMY) OHOTO U3 BCTYNMHBIIHNX B PEAKIINIO WK | XHMUH)

MOJIYYUBIIHXCS BEILIECTB.

9 | Beriuncnenue Macchl, KOJMYECTBA WM 00beMa CreneHpb YUCTOTHI OCHOBHOI'O BEIIECTBA(BEILECTBA, BCTYIAOIIETO B
MIPOJIYKTA pEaKLMU 10 U3BECTHOM Macce, PEaKinIo), COAepKAIIEro MPUMECH, OIIPEEIEeTCS MAaCCOBOM A0Jei
KOJIMYECTBY WJIM 00bEMY MCXOTHOTO BEIIECTBA, JTAaHHOTO BEIIIECTBA B HABECKE cMecu. Pemenne 3amau
COJIEpIKAIIEro MPUMECH.

10 | Boruucnenrie MaccoBOM MM OOBEMHOM 10U MaccoBast 107151 TpakTUYECKOTo Bbixoaa. OO0beMHas 101 MPAKTUYECKOTO
BBIXO/Ia ITPOAYKTA PEAKIIMU OT TEOPETUUECKH BbIX0J1a. Pemienue 3anau
BO3MOKHOTO.

11 | PacyeTsl MO XUMHUUYECKUM YPaBHEHUSIM, CBSI3aHHbIE | MaccoBasi 10J1s1 paCTBOPEHHOTO BellecTBa. Pelenue 3a1au
C MAacCOBOM J0JIEW pPACTBOPEHHOI'0 BEMIECTBA

12 | Beruucnenne macchl (00beMa WM KOTUYECTBA) Ecnmu ogHO 13 pearnpyronux BEmecTB B3ATO B U30BITKE, TO PACUET MAcChl
MPOJIYKTA PEaKIUu, €CIIM OAHO U3 pearupyromux | (00bema, KOIMYeCcTBa BEUIECTBA) MPOYKTa PEAKIIMU OCYILIECTRISIOT O
BEIIIECTB JIaHO B U30BITKE. Macce (00beMy, KOJIMUECTBY BEIIECTBA) TOI'O peareHTa, KOTOPhIM BCTYIUII B

pEaKIUIO MOJHOCThI0. Pemenne 3anau

13 | PacueTsl M0 TEPMOXMMHUYECKIM YPaBHEHUSIM TepmoxuMuyeckoe ypaBHEHHUE, TEIIOBOM 3PHEKT XUMUUECKON pEeaKIUu.

14 | XuMuueckue peakiiii B OpraHuuecKoil XuMuu [TonsiTue o peakuusx coenrHeHusd. [loHaTre 0 peakiusAX OTIETICHUSI.

Peakuun n3zomepusanuu. [IpaBuino MapkoBaukoBa. Peakiun
apOMaTUYECKOM CUCTEMBI U YIJIIEBOJOPOAHOTO PaIUKAJIA.

OpueHTupyrolee ASHCTBUE 3aMEeCTUTENCH B OEH30JbHOM KOJIBIIE




(opuentantsl | 1 |l poga). Beimonnenue ynpaxHeHu

15 | IToHsaTue o MUKIOAIKaHAX [Huknoankansl. CTpoeHUE, U30MEPUS,
HOMEHKJIaTypa W CBOMCTBA. BrIToIHEHME 3a1aHUI
16 | AnkagueHsl Ankanuensl. CTpoeHue Mmosekys. M3omepurst 1 HOMEHKIIATypa.
XHUMHUYECKHE CBOMCTBA aJIKaAueHOB. BEITOTHEHNE 3a1aHUN
17 | Kayayk Kayuyk B npupoje. CBolicTBa kayuyka. COCTaB U CTPOEHUE HATYPaIbHOIO
Kay4yyKa.
18 | beHsou u ero roMosoru DNeKTpOHHOE CTpOeHUE OEH30J1a U €r0 TOMOJIOTOB. XUMUYECKHE CBOMCTBA
roMoJsioroB OeH3oJ1a BeInosHeHne 3a1aHuii
19 | Xumudeckue CBOMCTBA YTIEBOIOPOIOB U CIIOCOOBI | XapaKTepHbIe XMMHUUECKHE CBOMCTBA YTIIEBOIOPOIOB: aJIKAHOB,
UX MOJTyYEHUS. LMKJIOAJIKAHOB, AJIKCHOB, IUEHOB, AJIKNHOB, ApOMaTHYECKUX
YIJIEBOJIOPOJIOB (OeH30J1a U Toyosa). BeinmosHeHue 3a1anuii
20 | Cxembl TIpeBpaIeHH OTPAKAFOIINX XHUMHUYECKUE CBOMCTBA YIIIEBOAOPOAOB U CIIOCOOBI UX MonydeHus. CXeMbl
TF€HETHUYECKYIO CBSI3b MEXK]Y YIJIEBOJOPOAAMMU: MPEBpAILEHUN, OTPAXKAIOUIUE TEHETUUECKYIO CBS3b MEXTY
OTKPBITHIE, 3AKPBITHIE, CMEIIAHHBIE. YIJIEBOJAOPOIaMHU: OTKPBITHIE, 3aKPBIThIE CMEIIAHHBIE
21 | YpOK-IpaKTHUKYM IO COCTaBJICHUIO CXEM BrinonHenue 3aganui
NPEBPAIICHHIA, OTPAXKAIOIINX FCHETUYECKYIO CBs3b | (Pabora B rpynmax u napax)
MEXAY YIIEBOAOPOIaMH
22 | [lepepaboTKa yriaeBoJOPOIHOTO CHIPhs [leperonka nedru. Kpexunr nedprenpoaykros. Kokcoxummyeckoe
ITPOU3BOJICTBO.
23 | XapakTepHble XMMUYECKUE CBOMCTBA MPEAECIbHBIX | XUMHUYECKHE CBOMCTBA KUCIOPOIOCOAEPKAIMX OPraHNIECKUX COCTNHEHUN

OJTHOATOMHBIX 1 MHOTOaTOMHBIX CIIUPTOB; (peHosa
U CIIOCOOBI UX MOTYyYEHUs

U CIIOCOOBI UX MOJTYYEHUS.

Brinonnenue 3aganuit
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XapakTepHble XUMUUYECKUE CBOWCTBA AJIbJCTUIOB,
MpEeACIbHBIX KApOOHOBBIX  KHCJIOT, CJIOKHBIX
3(UPOB U CITOCOOBI UX TOTYUSHHUS.

25 | CxeMbl IPEBPALICHAI OTPAKAOMIMX CxeMbI IIPeBpaIleHui, OTPasKaIOIINE TEHETHUECKYIO CBI3b MEKIY
TCHCTUHCCKYTO CBA3b MEXKIY YIJICBOMOPONIAMHU M | perijecTBaMU: OTKPBITHIC, 3aKPHITHIC CMEIIAHHBIE.
KHCIIOPOACOJAEPIKAIUMH OPTaHUYeCKUMHU
COCIMHEHUSMHU: OTKPBITHIC, 3aKPHITHIC, BBINONHEHHE 3aaHMiA
CMeEIIIaHHBIE.

26 | Ypok-nmpakTUKyM (DKCIEPUMEHT)

27 | Cnoxubie 3¢upbl. JKupbl. YTIIEBOIBI. XKuppl kak MUTaTeNbHBIC BEIIECTBA. | MAPONM3 W THIPHUPOBAHHE KUPOB.
Moromue cpencrBa. OxpaHa okpyxkartomed cpenbl. Kpaxman KakK
nuTareabHoe BenlecTBO. CTpoeHue yrieBoJoB. lIpumeHeHHe yrieBonoB.
AlnietaTHOE BOJIOKHO. BhInosHenue 3aanuii

28 | XuMuueckue CBOWMCTBa azoTcoliepKaImmux | XUMHUYECKHE CBOMCTBA Aa30TCOJACPIKAIINX COCIUHEHUS U CIOCOOBI UX

COSAMHEHHUSI U CITOCOOBI UX MOTydEHUSI. MOJTyICHHUSL.
Brimonnenue 3aganuii

29 | 'enernyeckas CBSI3b aMUHOB C IPYTUMHU KJIacCaMU
OpPraHu4ecKUX COeTMHEHUN

30 | 'enernyeckas CBSA3b AMUHOKHUCIIOT C IPYTHUMH CxeMsl IPEeBpalCHUN,

KJIACCAMU OPTaHMYECKHUX COSAMHCHUN OTpaXKkarolIre reHeTUYECKYIO CBSI3b

31 | AzoTcoaepiKaniie reTepoIrKINIeCKue MEKIy BEIIECTBAMU: OTKPBITHIC,
COCAMHCHHUS 3aKpBIThIC CMEIIaHHbBIE

32 | CxemBbl TpEBpAILCHUN IO TEME «

A30TComEpKAIIUE COSTUHEHUS Beinonnenue 3ananuii
33 | [lonsaTHe 0 BRICOKOMOJIEKYJIAPHBIX coeMHeHUsIX. | CHHTE3 OpraHnYecKuX COeMHEHUN B TabopaTOpru, Ha TPOU3BOJICTBE.

OCHOBHBIE METOJIBI CHHTE3a MTOJIMMEPOB.

HonyquI/Ie OpraHru4eCKOro COCAMHCHUS OIPCACIICHHOIO CTPOCHUA U3

10




[TomusTusen. [omunponwuiieH.
denonopMalib/IeTUTHBIE CMOJIBI.

OTJIMYAIOILETOCS OT HETO 110 CTPOCHUIO COEAUHEHUS ITIOCPEICTBOM OJHOU
WJIM HECKOJIBKMX XMMHUYECKHUX peakuuil. Llenouku npespamennii

34 | CuHTEeTHYECKUE KayYyKH U CHHTETHUECKHE (peuieHre 3a4eTHBIX 337a4 U YIPAKHEHUMN )
BOJIOKHA. (pEIlIeHUE 3a/1a4 U YIPaKHEHUN )
35 | IlogBeneHune NTOros BeicTynnenue ygammxcs

11




Kanengapuo-temarnueckoe miaanupoBanue 11kiaacc 34 yac (1 yac B Hemesnio)

Ne HaumenoBanue remMsl DJIEMEHT COAePKAHUS
n/n
1 Crpoenue atoma. M30tomsl. Anpo u 35ekTpoHHAst 000JI04Ka. DJIEKTPOHBI U TPOTOHBI.
Muxkpomup u makpomup. Jlyanusm yacTul, MUKPOMUDPA.
Pemenue 3amau
2 OCHOBHBIE ITOHATHUS U 3aKOHBI XUMHUHU Pemenne 3a1ay ¢ IpUMEHEHUEM 3aKOHA COXPaHEHUS
Macchl BEIIECTBA, 3aKOHA MOCTOSHCTBA COCTaBa, 3aKOHA
COXPAHEHHSI DJHEPIHH .
3 Pacuétel ¢ mpuMeHeHneM ypaBHeHUs1 MeHieneeBa — Pemenue 3amau
Knaitnepona
4 OCOOEHHOCTH pa3MeIeHUs JIEKTPOHOB IO OPOUTAIISIM B du3nyecKkuii CMbICT KBAHTOBBIX YHUCE (TJIABHOE,
aTOMax MaJibIX ¥ OOJBIINX IEPHOJIOB opOUTaIbHOE, MAarHUTHOE CIMHOBOE KBAHTOBBIEC YUCIIA).
[TonsiTue aToMHOM opOUTaNIU. 3aceeHne aTOMHBIX
opOuTasiet anekTpoHamu. [I[puHITUTT MUHIMYMa SHEPTUH,
npuHiui [laynu n npaBuno XyHna.
Brimonnenue 3aganui
5 CrpykTypa NEpHOIUYECKON CUCTEMBI XMMUYECKUX 3JIEMEHTOB | CTPYKTypa MEpUOANYECKON CUCTEMbl XUMUYECKHUX
. . Menneneesa. anemenToB [I. 1. MenneneeBa. OnpeneneHue CTpoeHus
aToma 0 UX KoopAnuHaTaM. BeinosHeHNe 3a1aHUil
6 BaJIeHTHOCTb U CTENIEHb OKUCIICHUS Banenrnsie asekTpoHbl. BasleHTHOCTE. BanenTHbie

BO3MOKHOCTH aTOMOB. [IprurHa BbIcIIel BaJIEeHTHOCTU
aTOMOB, BAJICHTHOCTH 3JIEMEHTOB IPY 00pa30BaHUH XH-
MHYECKOH CBSI3H 110 JIOHOPHO-AKLEITOPHOMY MEXaHU3MY,
rpadudecKue CXeMbl CTPOSHHUS BHEIITHUX 3JIEKTPOHHBIX CIIOCB

12




aTOMOB XUMHYECKHUX AJIEMEHTOB B BO30Y>KIEHHOM 1
HEBO30YKIIEHHOM COCTOSIHMU. BhInosiHeHne 3aqanui

OcCHOBHBIC BUJIbl XUMUYECKOM CBSI3U, MEXAHU3MbI UX 00pa-
30BaHUA

TUIIBI KPUCTAIIIIMYECKUX PELIETOK U CBOWCTBA BELIECTB

By xumudeckor CBsI3M B ITPOCTBIX U CJIOKHBIX BEIIECTBAX,
CXeMbI 00pa30BaHuSI BEIIECTB C PA3IMUHBIMU BUIAMU CBSI3H,
MEXaHU3M 00pa30BaHus JOHOPHO-AKIIETOPHON, KOBAICHTHOM
CBSI3U, OCOOCHHOCTH BOJIOPOTHOM CBSI3H

HNonHas xumMuyeckas CBA3b U HOHHBIE KPUCTAIUIMYECKHE
pemieTku. KoBaneHTHass XuMu4ecKas CBSI3b U €€
KJaccuukaIys: mo Mexanu3my o0pa3zoBaHus (0OMEHHbBIN
U JJOHOPHO-aKLENTOPHBIN ), TIO AJIEKTPOOTPULIATETLHOCTH
(monApHas ¥ HETOJIIPHAsT ), IO CIIOCO0Y MEePEeKPhIBAaHUS
AJIEKTPOHHBIX OpOUTaNeH (CUrMa U 1), 0 KPaTHOCTH
(omuHapHasi, 1BOMHAasA, TporHas, rmoxyTopHas). [lomsspHOCTb
CBSI3H M TIOJISIPHOCTH MOJIEKYJbL. Kpucrammueckue
PELIETKY IS BEUIECTB C OTOM CBS3bI0: aTOMHAS U
MOJIEKYJIsSIpHas. MeTrauindeckas XMMUYECKast CBSI3b U
METaJUIMUECKasl KpUcTauIMdeckas pemerka. Bonopoanas
CBS3b: MEXKMOJICKYJIIPHAs U BHYTPUMOJICKYJISIPHASL.
Mexanu3M 00pa3oBaHMs 3TOM CBA3M U €€ 3HAUCHHE.
HMonHas cBsA3b Kak NpeNesbHbIN Clydal KOBAJIEHTHOU
MOJISIPHOM CBSI3M; MEPEXOJ OAHOTO BUAA CBSI3U B APYTOW;
pa3HbIC BUJBI CBSI3€1 B OJTHOM BEIIECTBE.

BrImonHenue TeCTOBBIX 3alaHUHN

XapaKkTEpUCTUKN XUMHUYECKOH CBSI3H.

OCHOBHBIE XapaKTEPHCTUKU XUMUYECKOH CBS3U
(HaceimaemocTb, MOISpU3yeMOCTh, HAIIPABICHHOCTH ).
Brinonnenue 3agaHnui

10

ITpocTpaHCTBEHHOE CTPOCHHE MOJICKYJI HEOPTaHUYECKUX U
OpraHUYEeCKUX BEIIECTB.

sp® - rubpuan3anus y alkaHoB, BOAbI, aMMHAKa, aJiMa3a.
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Sp? - ruOpuAn3anus y COeIUHEHNI 00pa, aJKEHOB, apEHOB,
JTUEHOB, TpaduTa.

Sp - ruOpuaU3aIs Y COSTUHEHUN Oeprlins, aJIKUHOB,
kapOuHa. ['eomeTpusi MOJIEKY/I HA3BaHHBIX BEIIECTB.
Brinonnenue 3aganni

11 | JIucnepcHbIe CUCTEMBI. [lonsiTue o qucnepcHbIX cuctemax. J[ucnepcuonHas cpena
u aucnepcHas Qasza. J[eBsSTh TUIIOB CUCTEM U MX 3HAYEHUE
B IIPUPOJIE U KU3HU 4YeJIoBeKa. [[ucnepcHas cucrema ¢
KUJIKOM CPEJIOM: B3BECHU, KOJUIOUIHBIE CUCTEMBI, UX
kiaccudukanys. 3o ¥ reau. ddext Tunmans.
Koarynsuusa. Cunepesuc. MoiekysisipHble 1 HCTUHHBIE
PacTBOPBL.
12 | 3ama4m c UCIIOJIL30BAHUEM PA3HBIX CIIOCOOOB BBIPAKEHUS Pemenne 3amau
KOHILICHTPALIMU PACTBOPOB.
13 | Pacuérsl, cBsI3aHHBIE C MPUTOTOBIIEHUEM pacTBOPOB. [IpaBuno | Pemenue 3anau
CMEIIEHHUSI pPaCTBOPOB, («IPABUIIO KPECTAY).
14 | Kpucramioruaparsl Pemenne 3amay
15 | Knaccudukanus XuMUYECKUX PEaKUii B OPraHUuYeCcKor U IToHATHE 0 XUMUUYECKOU PEAKLINH, €€ OTIIMYUE OT SIEPHOU

HEOPraHWYECKON XUMUHU.

peakuuu. Peakiuu amioTponu3aiuu U U30MepUu3aluu.
Peakiuu, uaymiue ¢ v3MEHEHUEM COCTaBa BEIIECTBA: 110
YUCITY ¥ XapaKTepy PEearupyronux u 00pa3yromuxcs
BEIIECTB (Pa3IOKEHUS, 3aMEIICHUsI, 0OMEHa, COSMHEHU );
no uameHeHuto crenenen okucnenust (OBP u ne OBP); no
Term10BOMY 3P (eKTy (3K30- U IHAOTEPMHUUECKHUE); IO
¢aze (roMo- ¥ reTeporeHHbIe); M0 HAITPABICHUIO
(oOpatuMble U HEOOPATUMBIE); IO HUCIOJIb30BAHUIO
KaTtain3aTopa (KaTaJIuTUYECKUE U HeKATaTUTHYECKUE); IO
MEXaHU3MY (paJuKaabHble U MIOHHBIE); 10 BUY SHEPTUH,

14




MHULUHPYIOLIEH peakuuto (PoTOXUMHUYECKHE,
paavalMOHHBIE, JIEKTPOXUMHUYECKUE, TEPMOXUMHUYECKUE).
BeinonHenue 3aganui

16

CkopocTh XUMHUYECKUX peakunid. DaKTOpbl, BIUSIOMIME HA
CKOPOCTb pEaKLIHM.

[TonsiTne 0 ckopocTu. CKOPOCTh TOMO- U T€TEPOr€HHOM
peakiuil. DHeprus akTuBanuu. GakTopsbl, BIUSIONINE HA
CKOPOCTb PEAKLIMI: IPUPOJA PEATUPYIOIINX BEIIECTB,
KaTaJIn3aTopbl, TEMIIEpaTypa, KoHUeHTpauus. Karamus
TOMO- M TETEPOTr€HHBIN, UX MEXaHU3Mbl. DEPMEHTBI, NX
CPaBHEHHE C HEOPraHNYECKUMHU KaTaIUu3aTOPaMHu.
Nurubutopsl u karanutudeckue sael. [loBepXHOCTH
CONPHUKOCHOBEHHUS PEATNPYIOIINX BEILIECTB.
Brinonnenue 3agaHuil.

17

XUMHUYECKOE PABHOBECHE.

[loHsiTHE O XUMUYECKOM PaBHOBECUU. PaBHOBECHBIE
KOHIleHTpauuu. /luHaMuuHOCTh paBHOBecHs. KoHcTanTa
paBHOBecHs. DAKTOPHI, BAUSAIOUIME HA CMEILICHUE
PAaBHOBECHS: KOHLIEHTpALK, TaBIICHUE, TEMIIEPATYPA.
[Tpunumn Jle [llarense. BeinosiHeHne 3agannii.

18

[Ipon3BOACTBO CEPHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

[IpompbllIJIeHHOE MOTYyYEeHUEe XUMHUYECKUX BEIIECTB Ha
IpUMEpE MPOU3BOICTBA CEPHOM KUCIOTHI. [IprHIUIIBI
XUMUYECKOr0 MPOU3BOCTBA

XHUMHUECKOE 3arpsi3HEHNUE OKPYIKAIOIIEN CPeibl U €ro
NOCJIEACTBUS

19

OxucnutenbHO-BOcCTaHOBUTENbHBIE peakiuu(OBP).

Crenens okucnenus. Knaccudukanus peakuuii B cBete
31eKTpOHHOU Teopuu. OcHoBHBIE NOHATHA OBP. MeToasl
cocTtaByieHusa ypaBHeHnit OBP: MeTo1 3JIeKTpOHHOTO
OayiaHca, METOJI onypeakuid. BiusHue cpeanl Ha
nporekanue OBP. Knaccuduxanus OBP. OBP B
OPraHWYECKON XMMUU. BBINOIIHEHNE 3aJaHH M.
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20

DnekTponuTudeckas auccouuanus. (3./1.)

DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHL. MexaHnus3m
BJIEKTPOJIUTHYECKON TUCCOLUAILAM C PA3JIMYHBIM BUIOM
cBs3u. CBoMcTBa KATHOHOB M aHMOHOB. KHCI0THI, conn,
ocHoBaHus B cBete J./]. Crenens O./1.1 €€ 3aBUCUMOCTB OT
MIPUPOJIBI AJICKTPOJIUTA U €r0 KOHIeHTpanuu. KoHcranra
nuccouunanuu. Ctynenuaras auccoruanus. CBoKWCTBa
pPacTBOPOB JIEKTPOIUTOB. BhITOHEHNE 3a/1aHUI

21

Bonoponnsiil mokazarens.

Jucconnanus Boasl. KoncranTa e€ nuccouunanuu. Monnoe
IIPOU3BECHUE BOABI, BomopoaHsiii mokasareins - pH.
Cpelibl BOJHBIX PACTBOPOB JIEKTPOIUTOB. 3HAYEHUE
BOJOPOJAHOTO TTOKA3aTeNsl JIsl XUMUYECKUX U
OMOJIOTMYECKUX ITPOIIECCOB.

22

I'mapoinus.

[Tonstue runponusa. ['uaponus opraHudeCKuX U
HEOPraHUYECKUX BEUIECTB (rajlOreHaJIKaHOB, CIOKHBIX
3(upoB, yrieBogoB, 6enkoB, AT®) u ero 3HaueHue.
I'maponus coneit - Tpu cinydas. CTyneH4YaTblii THAPOIIU3.
HeobOpatumsiii ruaponus. [IpaktTudyeckoe 3HaueHUE
ruponusa. BeimonHenue 3aganui

23

MeTtamnbl.

[TonokeHue MeTaIoB B IEPUOAUUYECKON cucTEME U
cTpoeHue ux aTromoB. [IpocTeie BemiecTBa-MeTasIb:
CTPOECHHE KPUCTAIIOB U METAIIMUECKAs XUMHUYECKast
cBs13b. Asumorponus. O6mmume pusnueckue CBOCTBa
METaJJIOB U BOCCTAHOBUTEJIbHBIE CBOMCTBA UX:
B3aMMO/IECTBUE C HEMETaJUIaMU (KUCIOPOAOM,
rajoreHaMu, Cepom, a30ToM, BOAOPOJOM), C BOJIOM,
KHCJIOTaMH, paCTBOPaMH COJICH, OPraHUYECKUMU
BEIIECTBAMHU (CIIUPTaMU, TaJOreHaIKaHaMu, (PEHOIOM,
KHCJIOTaMHu ), O mienodyaMu. OKCHIBI U THIPOKCHIBI
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METAJUIOB. 3aBUCUMOCTD CBOMCTB DTHUX COEIMHEHUUN OT
CTENEHEN OKUCIIEHUA METAJUIOB. 3HAUYEHNE METAJIOB B
MIPUPOJIE U KU3HU OPTAHU3MOB.

24

Koppo3sus metaiios

[lonsiTne koppo3nn. XuMHUYECKask KOPPO3USL.
DnexTpoxuMudeckast Kopposusi. CriocoObl 3auThI
METAJNIOB OT KOPPO3UHU.

O6uue crnocoObl NOayYeHUs: METaUIOB. MeTasibl B
IPUPOJIE. METAJUTYPrUs U €€ BUJIbL: TUPO- U TUIPO-
ANEKTPOMETAIUTYPrus. DIIEKTPOJIN3 PACILIABOB U PACTBOPOB
COEIMHEHU METAJUIOB U €r0 3HA4YEHUE.

25

Pacuérsl o Teme «IIEKTPOIU3»

Brmmonnenue 3aganuit

26

Hemerasuibl.

[Tosio)keHrEe HEMETAIIOB B MEPUOAUYECKON CUCTEME,
CTPOCHUE UX aTOMOB. DJIEKTPOOTPULATEIHHOCTb.
Hueprabie Ta3pl. HemeTamibsl - mpocThie BEMECTBA.
ATOMHOE ¥ MOJIEKYJIIPHOE CTPOEHUE NX. AJUIOTPOIHUS.
XUMHU4YeCcKHe CBOMCTBA HeMeTaiu10B. OKUCIUTEIbHBIC
CBOMCTBA: B3aUMOJICHCTBHUE C METALUIAMHU, BOAOPOJIOM,
MEHEE AJIEKTPOOTPULIATEIIbHBIMA HEMETAIJIAMH,
HEKOTOPBIMU CJI0KHBIMU BEIIECTBAMH.
BoccraHoBuTenbHBIE CBOMCTBA HEMETAIUIOB B PEAKIIUAX CO
(bTOpOM, KUCIIOPOJIOM, CIIOKHBIMHU BEIIECTBAMU -
OKUCITUTEISIMU (a30THOM M CEPHOU KUCIOTaMH U Jp.).
Bonopoansie coenqunenust HemeTtamioB. [lonydyenune nx
CHHTE30M M KOCBEHHO. CTPOCHHE MOJIEKYJI M KPUCTAJJIOB
3TuX coenuHeHni. Pu3mdueckue corcTtBa. OTHOIICHUE K
Boje. MI3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB B
nepuoiax u rpymnmnax Hecomeobpaszyromue u
cosieoOpaszyromne okcuabl. KucaopogHbie KUCIOTHI.
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M3menenne KUCIOTHRIX CBOMCTB BBICIIIMX OKCHIOB "
TUAPOKCHU OB HCMCTAJIJIOB B IICPUOAAX U I'PYIIIIAX.

27

Kucnortsr OPraHU4YCCKUC U HCOPIraHUYICCKUC.

3aBUCHUMOCTb CBOMCTB KMCJIOT OT CTENIEHU OKUCIIEHUS
HEMeTasuia.

Kucnotsl B CBETE TPOTOIIUTUYECKON TEOPUU.
CornpsiaKe€HHbIE KUCIIOTHO-OCHOBHBIE TIAPHI.
Krnaccudukaiys opraHu4ecKux 1 HEOPraHu4eCKUX KUCIIOT.
OO6mme cBOMCTBA KUCIIOT: B3aMMOICHCTBHE OPTaHMIECKIX
Y HEOPraHUYECKHUX KUCIIOT C METAJUIAMU, OCHOBHBIMU U
aM(}OTEpHBIMU OKCUJIAMU U TUAPOKCUIAMU, C COIISIMU,
oOpa3oBaHue CI0KHBIX 3(pupoB. OCOOEHHOCTH CBOMCTB
KOHIIEHTPUPOBAHHOM CEPHOU U a30THOU KUCIIOT.
Oco0EeHHOCTH CBOMCTB YKCYCHOM U MyPaBbUHOM KHCIIOT.
Brimmonnenue 3anannit

28

AMQoTepHbIe OPraHnYeCcKHe U HEOPraHUYECKUE COSTUHECHMUS.

AMboTepHBIE COCTUHEHUS B CBETE MPOTOIUTUYECKON
Teopur. AM(OTEPHOCTH OKCUJIOB U TUIPOKCHIOB
MEePEXOAHBIX METAJJIOB: B3aUMOJICUCTBUE C KUCIOTaAMHU U
HIEJI0YaMHU

29

[ToHsiTHE O KOMILJIEKCHBIX COCIHMHCHUAX

KommnekcooOpa3zoBarenb, JIUraHbl, KOOPIUHAIUOHHOE
YHCII0, BHYTpEHHS cdepa, BHEHIHsIS cdepa.
Howmenxkiarypa ganasix coequaenuit. [Ipumepsr
COeIMHEHUN. AM(POTEPHOCTh AMUHOKHUCIIOT:
B3aMMO/JICHCTBHE aMUHOKHCIIOT CO IIEJI0YaMH, KHUCIOTaMH,
CHUpTaMHU, APYT ¢ Apyrom (0Opa3oBaHUE MOJUIEHTHIIOB),
o0pazoBaHuE BHYTPEHHEH coJin (OUTIOJISIPHOTO HOHA

30

['eHeTnueckas CBsI3b MEXKIY KJIACCAMHU OPraHHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

[ToHsiTHE O TEHETUYECKOU CBSI3M M TEHETUYECKUX PSJIaX B
HEOPraHWYECKON U OpraHn4YecKkon xuMuu. [ enernueckue
psabl MeTasuia (Ha MpuMepe KaJlbIusl U JKeJe3a), HeMeTalllla
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(cepbl U KpeMHHUS), IEPEXOTHOTO AJIEMEHTA (LIMHKA).
['eneTnueckue pszbl U TEHETUYECKAs CBA3b B
OpPraHWYECKOW XUMUHU (COCTHHEHHS IBYXaTOMHOTO
yraepozaa). ExnHcTBO Mupa BEIecTs.

Brinonnenue 3aganni

31

Llermouku npeBpalieHnii, OTPAXKAIINUE TEHETUYECKYIO CBSI3b
MEX1Y KJIaCCaMH HEOPTraHWYECKUX U OPTraHUYECKUX BEIIECTB.

Brinonnenue 3aganni

32

XHUMHUS U YKOJIOTHSL.

XHUMHUECKOE 3arpsi3HeHUE OKpYsKaroliei cpeapl. OxpaHa
ruapochepsl 0T XUMHUYECKOro 3arpsa3Henus. OXpaHa MOYBBI
OT XMMUYECKOT0 3arps3Henus. Oxpana arMochepsl OT
XUMUYECKOT0 3arpsa3HeHus. Oxpana ¢opsl u GhayHbl OT
XUMHUYECKOT0 3arpsa3HeHusl. BHOTEeXHOIOrus 1 reHHas
WHXKEHEPUS.

BricTynnenus yyanmmxcs

33

Xumus u IIOBCCAHCBHAs XKM3Hb YCJIOBCKA

JloMamHsig anteka. Moromme U YuCTAIMe CpeICTBa.
CpenctBa 00psOBI ¢ OBITOBEIMU HaceKOMbIMU. CpelicTBa
JIMYHOM TMTHUEHBI U KOCMETUKU. XUMHUS U TIHIIA.
MapkupoBka yrakoBOK MHUILEBBIX U TUTHEHUYECKHUX
MPOAYKTOB U YMEHUE UX UUTATh. JKOJIOTUS KUITUIIA.
XUMHS U TEHETUKA YeJIOBEKa.

BricTymuienus ydammxcs

34

ITonBenenue UTOroB

BI)ICTYHJIGHI/ISI YUdamuxcs
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HEPEYEHb YYEBHO-METOIUYECKOI'O OBECIIEYEHUA

JlonmoJHuTeIbHAS JIUTEepaTypa /s 00y4arommxest

Paneuxkuii M.A. Iunaktudeckue Mmatepuasnl o xumuu. 10-11 knacc. U3narensctBo: [Ipocsenienue. 2018 rog.

Hoponbkun B.H. Xumus. EI'D. Pazgen «Opranndeckas xumusi». 10-11 kimace. TpernpoBodHas Terpanap. 3aganus u pemenus. M3natenscTo:
Jlernon. 2018 rog.

Hopoubkun B.H. Xumus. EI'D. Paznen «O6mas xumus». 10-11 kiace. TpenupoBouHasi Terpaab. 3aganus u pemenus. MznatensctBo: Jlerno.

2018 rox.

JlonoJIHUTeIBHAS JIUTEPATYPa AJIsl YYUTe s

Pa6os M.A. CoopHuK 3a1a4, ynpaxxHeHUH u TectoB o xumuu 10-11 kimaceel. K yue6nuky I'.E. Pynsutuca, @.I'. ®enpamana «Xumus. 10 kiacey,
«Xnumust. 11 xmacey. @I'OC. U3patenbetBo: Dk3amed. 2018 rog.

Hoponbkun B.H. Xumus. EI'D. 10-11 knacce. TemaTudeckuii TpeHUHT. 3a1aHusi 0a30BOT'0 M TTOBBIIICHHOTO YPOBHEH CIIOKHOCTH. M31aTEIbCTBO:
Jlernon. 2018 rox.

Hopoubkun B.H. Xumus. EI'D. 10-11 knacc. 3aganust BBICOKOro ypoBHS cioxxHOCTH. M3natenscTBo: Jlernon. 2018 roga.

botiko JI.IT., UBanoBa E.A., ITunsuukoBa H.H. Ilpeamernsie omumnuansl. Xumus. 8-11 knaccel. ®I'OC. U3patensctBo: Yuutens. 2018 rog.
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