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IMosicHUTEeIbHAS 3aIIMCKA

Pabouas mporpamma cpeanero oomero oOpazoBaHusl 0 XMMUU COCTaBJIEHA Ha
ocHOBe DenepanbHOr0 rocyIapCTBEHHOTO 00pa30BaTELHOTO CTaHAapTa OOIIETO
oOpa3zoBaHus. B Hel Takke YYHTHIBAIOTCS OCHOBHBIC HJCH W IIOJOKEHUS
[Tporpammer pa3BuTHs 1 (HOPMUPOBAHHS YHUBEPCATBHBIX YUCOHBIX TCUCTBHUU IS
cpeaHero (IoJIHOro) 001Iero 00pa3oBaHUsI.

B paboueit mporpamme TpemrycCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHIOB
JEATENBHOCTH OOyYaeMbIX, MPEACTABICHHBIX B MporpamMmax JUisi HadaJabHOTO
o0Iero u ocHOBHOro o6Omiero oopazoBanus. CojepkaHHE HACTOSIICH paboueit
IpOrpaMMBbl MMEET OCOOCHHOCTH, OOYCJIOBJICHHBIC, BO-TICPBBIX, IMPEAMETHBIM
COJIep)KaHUEM M, BO-BTOPBIX, ICHXOJIOTMYCCKUMHU BO3PACTHBIMH OCOOCHHOCTSIMH
00yJaeMBbIX.

[Ipy wW3yYeHWHW XWMHHM BEIYIIYIO pOJIb HUIpaeT IO3HaBaTeIIbHASA
nesaTebHOCTh. OCHOBHBIE BHJIBI YUEOHOM NIESITEIPHOCTH 00YJarOmMUXCs Ha YPOBHE
y4eOHBIX  JEWCTBUH  BKJIIOYAIOT YMEHHE  XapaKTEepU30BaTh, OOBSICHSITH,
KJIacCU(UIIUPOBATh, BJIAJIETh METOJIAMU HAyYHOTO TO3HAHMS, TOJHO W TOYHO
BbIPQ)XaTh CBOM MBICJIH, apTYMEHTHPOBATh CBOIO TOUKY 3pEHHUsI, padoTaTh B IPYIIIE,
IPEACTABIATh U COOOIaTh XUMUYECKYIO MH(POPMAIIMIO B YCTHOH M NMHChbMEHHOU
dbopmax u np.

Onna 13 3a1a4 OOy4EeHHS B CPEeHEH ITKOJIEe — IMOATOTOBKA 00YUYarOIIMXCs K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO W MPOQPECCHOHATBHOTO
nyti. OOydJarommecs: JOHKHBI HAYYUTHCS CAMOCTOATEIHLHO CTABUTh IENH H
OTIPEIENISITh MYTH UX JOCTIKEHUS, UCIIOIb30BaTh MPUOOPETEHHBIN B IIKOJIE OTBIT
JESTENHPHOCTH B PEATbHON KU3HHU, 32 paMKaMH Y4eOHOTO mpoIiecca.

CormacHo 0o0pa30BaTelIbHOMY CTaHJAPTy, TJABHBIC UeEIU CPeOHezo 00uiezo
00pazoeanusn COCTOST B:

1) dopMupoBaHWUM IEJIOCTHOTO TPEJACTABICHUS O MHpPE, OCHOBAHHOTO Ha

MPUOOPETEHHBIX 3HAHUSAX, YMEHUAX U CIIOCO0AX ESITEIBHOCTH;



2)

3)
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NPUOOPETEHUH OIbITa Pa3HOOOpa3HOM JEATENbHOCTH, ONbITA IO3HAHHUS U

CaMOITO3HAHMUS,

IMOATOTOBKEC K OCYHICCTBIICHUIO OCO3HAHHOI'O BI:>I60pa HHI[HBHI[y&J'IBHOfI

o0OpazoBaTeIbHOM WM MTPOo(ecCHOHaTBLHON TPACKTOPHHU.

Bonbiiol BkIaa B JAOCTHKEHUE 3TUX LEJeH cpeaHero oOmero oOpa3oBaHUs

BHOCUT u3syuenue xumuu, KOTOpoc Ipru3BaHoO obecneuums.

1)

2)

3)

4)

(I)OpMI/IpOBaHI/Ie CUCTEMbl XHUMHMUYECKMX 3HAHMN KaK KOMIIOHEHTA €CTECTBEHHO-

Haquoﬁ KapTUHBI MUPA,

Pa3BUTUC JTUYHOCTU 06y‘IaIOIIII/IXC$I, HUX HWHTCIIJICKTYAJIbHOC W HPABCTBCHHOC
COBCPIICHCTBOBAHUC, q)OpMI/IpOBaHI/IC Y HHUX JKOJOTHUYCCKH IICJIGCOO6p33HOFO

ITIOBCACHUA B 6BITy )51 pr)IOBOﬁ ACATCIIBHOCTH,

BBIPAOOTKY Yy OOydYaromuxcs ITOHMUMaHUS OOIIECTBEHHONW TMOTPEOHOCTH B
pa3BUTHU XMMHH, a TaKke (OPMUPOBAHHE Y HUX OTHOIICHHUS K XHUMHH KakK K

BO3MOKHOU 00J1aCTH OYyIyIIe MpakTHYECKOU eI TeIbHOCTH,

dbopmupoBanue  yMeHus ~ Oe3omacHOTO  oOpalieHuss C  BEIHISCTBaMH,

HCIIOJIb3YCMbIMHU B HOBCGHHGBHOf;I KU3HU.

Ienamu usyuenus xumuu é cpeoHeil WiKo.J1e AGIAIOMCA.

1)

2)

dbopMupoBaHUE Yy yYaIIMXCS YMEHHS BHJIECTh W IIOHUMATh IIEHHOCTH
o0pa3oBaHUs, 3HAYMMOCTh XHUMHYECKOTO 3HAHUSA IS KaXKJIOro YeJIOBEKa,
HE3aBUCUMO OT €ro Mpo(eCCHOHAIBHOW ACATEILHOCTH; YMEHHS pa3andaTh
dbakTel W OIIGHKH, CpPaBHUBATh OIICHOYHBIC BBIBOJBI, BHUJETh HX CBI3b C
KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPUEB C OMPENCIIEHHON CUCTEMOW LIEHHOCTEM,

dbopMynrpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

dbopMupOBaHHUE Y yUAIIUXCS [IETOCTHOTO MPEACTABICHHS O MUPE M POJIM XUMUU
B CO3JAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MHpPA; YMEHHS

OOBSICHATh OOBEKTHI U MPOLIECCHl OKPYKAIOWIEH AECHCTBUTEIBHOCTH —
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[IPUPOIHOM, COLMAJIBHOW, KYJIBTYPHOU, TEXHUYECKOW CpEIbl, UCIOIb3Ys I

9TOT'0 XUMHUYCCKHUEC 3HAHUA,

3) mpuobOpeTeHre OOYYAIOITUMHKCS OIBITa PAa3HOOOPA3HOW JEATEIBHOCTH, OIBITA
NMO3HAHUS W CAMOIIO3HAHMS;  KIIOUEBBIX  HABHIKOB  (KIIFOUEBBIX
KOMITETEHTHOCTEH ), UMEIOIUX YHUBEPCATBLHOE 3HAUCHHUE IS Pa3IMIHBIXBUIOB
JESATENBPHOCTH, — HABBIKOB PEIICHUS MPOOJIeM, MPUHATHS PEIICHUH, TOUCKA,
aHanu3a M 00pabOTKM MH(POpPMAIMH, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB
U3MEpPEHUI, HABBIKOB COTPYJHUYCCTBA, HABBIKOB OE€30MACHOTO OOpAICHUS C

BCIICCTBaAMHU B HOBCGI[HGBHOﬁ KU3HU.

MeToanueckne 0COOEHHOCTH Kypca

Conepxanue Kypca peanusyercss u3 pacuéta 1 4 B Hemento. DTOT JUMHUT
BPEMEHH U 00YCIIaBIMBACT PsiJi METOJUIECKUX OCOOCHHOCTEH Kypca.

Tak kak n3yueHrne XuMuu Ha 0a30BOM YPOBHE HE CTABUT IIEJIbIO ITOJITOTOBUTH
BBIITYCKHUKA Cpe/IHEel MKOJbI K caade EI'D mo xuMuu, TO B OCTPOEHUM Kypca
BMECTO XEMHOIIEHTPUIECKOTO MOAX0/1a (KOT/1a B IIEHTPE METOIUKH OO YUCHUSI CTOUT
XMMHUS) UCTIONBb30BaH AHMPONROYEHMpUuecKuil nooxoo (Korna o0ydeHue XUMUH
CTPOMUTCS, B MEPBYIO OuUEpEllb, HAa OCHOBE YYETa HHTEPECOB, CKIOHHOCTEH U
O0COOCHHOCTEH yJaIIuxcs).

Craryc HenmpopuIbHON IUCHUIUIMHBI OOpEKaeT XUMHIO B TYMaHHTAPHBIX,
¢u3nKO-MaTeMaTHUECKUX Kjaccax M IIKOJAaX Ha OYeHb HHU3KYI0O MOTHBAIUIO €&
M3y4deHHs Il OOJBIIMHCTBA ydammxcs. [loBeIIeHWE WX HMHTEpeca K XHUMHH
YCHIIMBAECTCS HPUKAAOHBIM XAPAKMeEpoM COJIEPKATEIbHON MW MNPOLECCyalbHOMN
CTOPOH B MpeajiaraeéMoM Kypce (T. €. «XMMHSI W KU3Hb»). Tak, Hampumep, npu
M3YUYEHUH MOJIUMEPHBIX MAaTEpHUAJIOB B Kypce OpraHMueckoil XxumMuu (popMupyercs
YMEHHE YUTATh dTUKETKH TPUKOTAKHBIX U3ICIUM C 11eJIbI0 MPaBUJIBHOTO yXOJ1a 3a
HUMH (YUCTKA, CTUPKA, CYIIKa, YTIOKKA).

B y4eOHBIX KHUTAX M3MEHEH U A3BIK NOOAUU yUeOHO20 Mamepuaida. OH B
OoJyIbIICHi Mepe TMOBECTBOBATENBbHBIM, CBA3aHHBIM C  XYJI0XKECTBEHHBIMH,

JTUTEpaTypHBIMUA MPOU3BEICHUSIMU, UCTOPUUECKUMU (haKTaMHU.
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B knaccax u mikojiax TyMaHuTapHOro mpoduis yueOHOEe COAep)KaHHe Kypca
MpeanosjaraeT yCWICHHE TyMaHUTapu3alud B OOyYEeHWHW XHMHUHU  4Yepes
WCITOJIb30BaHUE MPUEMOB, METOJOB U CPEJCTB, XapaKTCPHBIX ISl TYMaHUTAPHBIX
TUCIUIUTAH. Tak, B IIKOJIAX M Kjaccax ¢ YrIyOJIEHHBIM M3yYeHUEM WHOCTPAHHOTO
s3pIKa Xopomuid A3 PexT JaéT YTeHHEe XMMHYECKOro MaTepuaja Ha WHOCTPAHHOM
S3BIKE. YUUTENI0 HEOOXOIUMO IOA00paTh COOTBETCTBYIOIIME MporpaMMme II0
XAMHH MaTepuajl Ha WHOCTPAHHOM s3bIke. Eciim mombop Takoro martepualia
OCYIIIECTBUTH JIOCTATOYHO TPYIHO, OCOOCHHO B YCJIOBHUSAX CEIBCKOM IIKOJBI WU
KONl  HEOOJIBIIIOT0  HACENEHHOTO MYHKTa, TO MOXHO BOCIOJB30BaTHCS
BO3MOXXHOCTSIMM MECTHOW OumOimoreku win HWuTtepHeta. bBymer mose3HbIM
NPHBJICYb K paboTe 1O M0I00pYy XUMUYECKOTO MaTeprajga Ha MHOCTPAHHOM SI3BIKE
U CaMUX YYaIluXxcsl.

Take B SI3bIKOBBIX IIIKOJIAX OOJIBIIOC 3HAUCHHWE ISl YCHIICHHMS MOTHBAIIUU K

U3yYEeHUI0O XUMHUYECKOIO0 MaTephalia HWMEeT HCIOJIb30BaHUE MEXKIPEAMETHBIX
CBsI3€H XMMHH C HHOCTPAHHBIM sI3bIKOM. Tak, Hanpumep, 3pPeKTHBHONMPUMEHEHHE
3aJaHuil I OTpaOOTKM Y4eOHOTO COJep)KaHUS Kypca Ha YCTaHOBIICHHE
AHTJIOS3BIYHONW JTUMOJIOTHH XHMHYECKUX TEPMHUHOB (HAIPUMEpP, CHUMBOJBHBIC
0003HAYCHHUSI OTHOCHTEIHLHBIX ATOMHON ¥ MOJICKYJISIpPHON Macc Ay 1 My IpouCXomsT
ot auri. relative) wim ux sBosronuu (HampuMep, TPeY. KKamaiusz»
— anru. catalize — pyc. kamanu3z). C OONBIIMM YAOBOJBCTBUEM yUAIAECS MIKOJI
M KJIaCCOB C YIIyONEHHBIM W3yYEHHEM WHOCTPAHHOTO S3bIKa HAXOIAT H
MPEACTAaBIAIOT HWHOOpPMAIMI0O O pONHM YYEHBIX-XMMHKOB WJIHM O Pa3BUTHH
XUMHYECKOW TPOMBIIIEHHOCTH B CTpaHaX HM3y4aeMOro S3bIKa, KOTJa TOTOBST
COOOMICHWSI ¥  Tpe3eHTanmuu 1o  3amaHusMm  pyoOpuku  «lMcmonb3yiite
JIOTIOTHUTENbHYI0 HH(POPMAITUIO U BBIPA3UTE MHCHHE.

B rymanuTapHpIX IIKONAX AWJAAKTHYECKA OMPaBAAHO HCIOJIH30BAHUC
CUMBOJIMKH, TIPUHSATON B PYCCKOM S3BIKE JUIsI 00O3HAYEHUS YacTei CJIOBa, MpHU
dbopmupoBaHur 000OIIEHHBIX 3HAHUH 110 XUMUYECKOH HOMEHKIIAType. DTOT NPUEM

UCIOIb30BaH B yueOHbIX kHUrax 10—11 kiaccos.
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Hampumep, B opraHn4ecKoOil XMMUU CHUMBOJIMKA PYCCKOTO SI3bIKA MTOMOTAET
dbopmupoBanuto HomeHkiarypel HMIOITAK. Tak, obmwuit crmoco® oOGpa3zoBaHus
Ha3BaHUH TMPEJCIbHBIX OJHOATOMHBIX CIUPTOB W MPEACIBHBIX OJHOOCHOBHBIX

Kap6OHOBBIX KHCJIOT MOKET OBIThH OTpa)KéH CJICAYIOIIUMU 3aITUCAMMU:

SR VA
AJkaH-011 (METaHOJI, 3TaHOJI, MPOMaHOoI-1);
/\
AnkaH-oB-a | KucjoTa (METaHOBas, dTAHOBAS U T. II.).

7 N

B mpoueccyanbHOM OTHOIIEHHMM B Kjaccax TyMaHUTapHOro mnpoduisi, B
KOTOPBIX OOydaeTcsi OOJBIIMHCTBO JETel C SIPKUM OOpa3HbIM BUJCHHUEM MUDA,
CKJIOHHBIX K YMOIIMOHAIBHBIM MEPEKUBAHUIM, 3HAUYUTEIbHBIN 3 (ekTaocTuraercs
OpU HUCHOJB30BAHUM MpUémMa anumayuu, T. €. HAACICHHUS OOBEKTOB HEKUBOTO
XUMHUYECKOr0 MUpa (JIEMEHTOB, BEIIECTB, MATEPUAJIOB, PEAKIINI) XapaKTePHBIMHU
yepraMd U TpU3HAKaMU KHUBOTO, HX «oudejoBedynBaHue». OOmui crnocod
JOCTHXKEHUS ATOM LIETN OTpakaeTcsi B 0000UIEHHOM Ha3BaHUU OTIIEIbHBIX 3a/1aHUM
Kypca, B KOTOPbIX HEOOXOAMMO PACKPHITh XyI0KECTBEHHBIN 00pa3 BellecTBa WU
nporecca. Creyer MOAYEPKHYTh, YTO YydYalllMecs C YAOBOJBCTBHUEM THUIIYT
HEOOJBIIINE JTUTEPATYPHBIE MPOU3BEICHUS (3CCE, CUHKBEWHBI) TAKOTO IUIaHA, TEM
CaMbIM COBEPIIEHCTBYS CBOIO JIMTEPATYpPHYIO MHCHbMEHHYIO peUb M yCBauBas
HEOOX0IMMOE XUMHYECKOE COJIEp>KaHuE.

B xnaccax ¢usnko-mareMaTudeckoro mpoQuisi, 0O4eBUIHO, COJIepKATeIbHAS U
mpolieccyanbHasi CTOPOHBI 00YUSHUS XUMHUH JTOJKHBI OBITH HECKOJIBKO MHBIMU.

Ecnu B yacTu CBS3U XMMUU C KU3HBIO OHU COBIAJAIOT C €€ MPErno/laBaHuEM B
KJIaccax TYMaHUTAPHOTO MpoQuisi, TO B 0OTOOpE y4eOHOTO MaTepuana U METOIUKE
Kypc MpeamnoyiaraeT HCHOoJIb30BaHUE JAPYrol JIHIAKTUKU. HeKoTopbie TeMBlI,
O0COOCHHO CBs3aHHBIE C (PU3WMKOW (CTPOCHHME aTOMa W BEIIECTBA, HEKOTOPHIC
acmeKkThl (U3MYECKOW W KOJUIOMTHOM XWMHUH, Ta30Bble 3aKOHBI), 3 dexTuBHEES
M3yyaThb Ha OCHOBE aKTHUBHBIX (opMm o0OyueHus (Oecenbl, TUCIYTa, SJIEMEHTOB
YpPOKOB-KOH(EpEeHIMit), YTO TMO3BOJISIET 3HAYUTEIBHO  YBEJIMYUTH  JIOJIIO

CaMOCTOSITEILHOM pa0OThI ydarmuxcs. Takoi moaxoa AaéT BO3MOKHOCTh MIUPOKO
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UCIIOIb30BaTh MEXKIPEIMETHBIE CBSI3M U (POPMHUpPOBATH €AMHYIO €CTECTBEHHO-
HAay4YHYIO KApTHUHY MUpA.

B kypce uM3MeHeEHa M IUIAKTAYECKAS POIb XUMUUECKO20 IKCHEPUMEHmA U
PACUEéMHBIX 3a0ay no opmyaam u ypasHeHUAM.

Xumusi — ocobas yueOHasi AUCIUIUINHA, B KOTOPOU HApsAy C TEOPETUYECKUMU
3HAHUSMH (OPMUPYIOTCA TaKXKE€ SKCIEPUMEHTANIbHBIC U PacuéTHBIE YMEHUS U
HaBbIKM. HO MMEHHO Ha XMMUYECKUN SKCHEPUMEHT U PELICHUE PAaCUETHBIX 3a7ad
KaTacTpo(hUUeCKh HE XBATUT BPEMEHH, OTIYIIEHHOIO0 Ha y4eOHBIA TpoIlecC Ha
6azoBoM ypoBHe. IlosToMy B  Kypce TpPEeayCMOTpPEeH  00s3aTeNIbHBIM
JEMOHCTPAIlMOHHBIM JKCHEPUMEHT TPU PACCMOTPEHUM KakIAOM YKPYNHEHHOU
JTUIAKTHYEeCKON enuHuilbl — maparpada. Tak kak j1a00paTOpHBIM YYCHUUYECKUIMA
AKCTIIEPUMEHT B CHJTY Y3KOTO BPEMEHHOT'O JTUMUTA TPUOOpETaeT B U3YUYECHUN Kypca
SMU30AUYECKUN XapakTep, TO MPEANOJaraeTcsi UIMPOKOE MPUBICUYCHUE K
BBITIOJTHEHUIO  JEMOHCTPAIlMOHHOTO JKCIEPUMEHTa YYalluXcid B  KadecTBE
ACCHCTEHTOB YUYMUTENs. OTO MO3BOJUT TMOAJAEPKUBATh HA JOJKHOM YpPOBHE
pPaKTUYECKUE YMEHUS U HaBBIKU yUJaluxcs, COOpMUPOBAHHBIE B OCHOBHOM IITKOJIE.
Hekotopyto Hampsok€HHOCT B OOECIIEUEHHOCTH HATJISTHOCTBIO YPOKOB XHUMHH
JIOJDKHBI CHSTH 00s3aTeNIbHBbIC KOJIJIEKIIUH, IMOATOTOBJICHHBIE K KaXKIOMY YPOKY
XUMUHA Ha OCHOBE PHUCYHKOB-KOJUIAKEH, MMEIMuXcs B ydeOHOM mocobuu. U,
HAaKOHEINl, YacTh NPOOJEeM XHUMHYECKOTO DSKCIIEPUMEHTAa MOTYT PEIIUTh
MHOTOYHUCJICHHBIE BHEOMAaTepHaibl, COMpPOBOXIaromKe Kypc. OJHAKO Takue
3aME€HbI TPUMEHUMBI TOJIBKO B TOM CJIy4ae, €CJIM AUKTYIOTCS MPABWIAMUA TEXHUKHU
0€30IaCHOCTH WIIH €CJIU PeabHbIC SKCIICPUMEHTHI TPEOYIOT 3HAUMTEIBHBIX 3aTpaT
BPEMEHHU.

DNU30/IMYECKOE, a HE CHCTEMHOE BKIIFOUCHHUE pacYETHBIX 3aj1a4 o popmysiam u
YpaBHECHUSAM B TMPOIECC HM3YYEHHUST Kypca TMPHUBOJUT K Pa3pbiBy JABYX
B3aUMOCBS3aHHBIX CTOPOH PACCMOTPEHHUS XUMHUYECKMX OOBEKTOB (BEIECTB U
peaKiuii) — Ka4eCTBEHHOW M KOJIMYECTBEHHOM. Tak Kak Ha ypoKe Ha peIIeHHE
pacuéTHBIX 3a/Ja4 IO XHMHHU BBIJICIUTH BpeMs MNpoOJeMaTHYHO, HEOOXOIUMO

HCII0JIB30BaTh BCE BO3MOXKHOCTH CaMOCTOSTEIILHOMN pa6OTI>I ydqalnuxcia, U B
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MEPBYI0 OYEpeIb MPU MOATOTOBKE JIOMAIIHETO 3aJaHus. MOXHO HMCHOJIb30BaTh
MpUBEIEHHBIE B B KOHIIE KaxJoro mnaparpada mocodus pacu€THbie 3ajauH,
OIICHUBAsi UX U KOMMEHTUPYS PE3yIbTaThl OIICHOK B Hayaje KaXKJIO0ro ypoka Ha
MPOTSHKEHUU 3—5 MHUHYT. Takash TEXHOJOTHsI TO3BOJIAET PEIIUTh elE OJHY
npobJieMy, KOTOpasi BO3HUKAET MPU OOYYCHUU XUMHUU Ha 0A30BOM YPOBHE B
YCIOBHSIX BPEMEHHOTO LEHTHOTa, — poOieMy HAKOIUICHHS OLEHOK W
000CHOBAaHHOCTH BBICTABJICHUSI PYOECKHBIX (TIOTYTOJOBBIX) U UTOTOBBIX (TOJOBBIX)
OLICHOK YYallluMCsl.

Ycunenue momueayuu yuawjuxca k usyuenuro HenpouibHol Xumuu
peanuszyemca 6 Kypce uepe3 pACKpbImue C8A3U UYUAEeMO20 Mamepuana ¢
0yoywieii npogheccuoHaIbHOIl 0eamenbHOCHbIO 8bINYCKHUKA CPEeOHell WKOTbl.
Haubonbmmit addexr maér camocrosarenbHas padoTa CTApPIICKIACCHUKOB TI0
PacKpBITUIO 3TOH cBsi3H. Kypc nmpenycMaTpuBaeT BBIIOJIHEHUE YUAITUMUCS 3a1aHUH
tuna «IloaroroBeTe pacckas o TOM, KakK CBSI3aHbl 3HAHHS KOHKPETHOW TEMBI MO
XUMUU ¢ oOydeHueM B BblOpaHHOM Bamu BY3e wim ¢ Bamei Oymymiein
npodeccueit»; «Ha3oBuTe uU3BECTHBIE BaM MEXIYHApPOJIHBIE BOOPYKEHHBIE
KOH(JIUKTBI, KOTOPBIE CBS3aHbl CO CTPEMJICHHEM YCTaHOBUTH KOHTPOJIb HaJ
IPUPOJIHBIMUA UCTOYHUKAMH YTIEBOAOPOIOBY; «[IpuBeauTe npumepsl HHTETparuit
SKOHOMHK Pa3IUYHBIX CTPaH, OCHOBY KOTOPBIX COCTABJISIET HCIOJIb30BaHHE
IIPUPOIHOTO Ta3ay W MPH MOJATOTOBKE OTBETOB HAa BONPOCH! «Kak MHUPOBBIE IIEHBI
Ha HeQTh BIUSAIOT Ha Oro/MKeT Hamiedl crpanbl? [IpemioxuTe CBOM BapHAHTHI
YMEHBIIICHUS] 3aBUCUMOCTH 3KOHOMUKH Poccuu OT KojiebaHHs MUPOBBIX LIEH Ha
HeDTH» U T. II.

B crapmmx kimaccax B KauecTBE OPHEHTHPOBOYHOW OCHOBBI OOOOIIEHUS
BOXHEHIIIUX TMOHATUM W TEOPUM XUMHHM CIyXaT uiocoghpckue kamezopuu,
HalpuMep KaTeropusi «OTHOCUTEIBHOCTH MCTHHBD». Tak, B XOAE€ IUCKYCCHUU O
KJacCU(UKAMU XUMUYECKUX DJEMEHTOB, IMPOCThIX BEIIECTB (METAUIBl U
HEMETAJLJIbl) U COeAMHEHUN (OKCUJIBI ¥ TUAPOKCUIBI) CTAPIICKIACCHUKUYCBAUBAIOT

0a30Bble MOHATHUS Kypca (CTpOEHHE aTOMa M BHUJbl XUMHUYECKHUX
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CBA3€H, THUMBl KPUCTAIMYECKUX PEIIETOK M (PU3MYECKHE CBOMCTBA BEILECTB,
aM(OoTepHOCTB).

OpnuH yac B HEZIEIIO, OTBEAEHHBIN HA U3YUEHUE KypCa, MPENOJaraeT UpoKoe
UCIIOJIb30BAHUE  JIeKUYUOHHO-CEMUHAPCKOLL  (hopmbl  npoeedeHus  y4eOHbIX
3anamuil. ITO MO3BOJSET CTAPUIEKIACCHUKAM HE TOJNBKO 3(P(PEKTUBHO YCBaUBAaTh
coJiepKaHHe Kypca, HO U TOTOBUT UX K MPOJIOJDKEHUIO 00pa3oBaHUsl B BhICIIEH

IKoJie, TJe Takas (hopma mpeobiagaer.

O01mas xapakTepucTUKa Kypca
KonudecTBo 4acoB, 0TBeIEHHOE HA U3yUYE€HHE XUMHUH Ha 0a30BOM YPOBHE, U
COOTBETCTBHE OOpa30BaTEIBHOMY CTAHJIAPTY OIPEACNIUIN TUIATEIbHBIA OTOOP
coJiep KaHMs Kypca XUMUH, TTO3BOJISIOIETO:
® COXpaHUTh JIOCTATOYHO LEJOCTHBIA M CHUCTEMHBIM KypC XHMHH, KOTOPBIH
dbopMupoBasicsi Ha TMPOTSHKEHHHM JIECATKOB JIET KaK B COBETCKOW, Tak U B
POCCUHCKOM IIKOJIE;
® 0CBOOOIUTH KypC OT U3JUIIHE TEOPETHU3UPOBAHHOTO U CIIOXKHOTO MaTepuala,

JUISL OTPaOOTKH KOTOPOTO TPEOYyeTCs HEMAJIO BPEMEHH;

® MaKCHUMaJbHO COKPAaTUTh Ty OINMCATEIBHYIO YacTb B COJACp)KAaHUU Yy4eOHOM
JTUCITUIUIMHBI, KOTOpasi MO3BOJISIET 00ECTICUUTh MPOQPMIHHBINA YPOBEHb 00yUEHUS

MPEIMETY;

e BKIIOYHTH B KypC MaTepHall, CBI3aHHBIA C MMOBCEIHCBHOMN JKHU3HBIO YEIOBEKA, C
Oynymieit mpodecCHOHATBHON JIeSITEIPHOCTRIO BBINTYCKHMKA, HAMPSMYIO HE

CBA3aHHOU C XUMHUEM.

MeTton0JI0ru4eckoil OCHOBOM MMOCTPOEHUS YYEOHOTO COAEepKaHUsl Kypca
XAMHH JJIS1 CpEHEN MIKOIBI 6a30BOTO YPOBHS SBHJIACH MJIesl HHTETPUPOBAHHOI O

Kypca, HO HC CCTCCTBO3HAHMA, 4 XUMHUHU.
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CrpykTypa mpeajiaraeMoro Kypca pemiaet ABe MpoOJieMbl MHTETpALUU B
OoOydeHHH XWMHUU: TEepBas — BHYTPUIPeIMeTHasi WHTerpamusi, BTOpas —
MeKIpeaMeTHasl.

BuyTtpunpenMerHas uHTErpaius OnpeaesseT CIACAYIIIYI0 O04epEIHOCTD
M3YUYEHHUsI pa3/iesiOB XUMUM: BHAYaJIe U3y4aeTCsl OpraHuyecKass XuMusl, a 3aTeM —
obOmiast xumusi. Takoe CTPYKTypUpoBaHUE OOYCJIOBJIEHO Te€M, 4YTO 000O0IleHHE
collep KaHMsl TpeIMeTa IO03BOJSET Ha 3aBepllaolleM 3Tane cpopMupoBarh y
BBIITYCKHUKOB CPEHEN IIKOJbI MPEJACTaBICHNE O XUMHUH KaK O IIEJIOCTHON Hayke,
MoKa3aTh E€IUHCTBO €€ TMOHATHH, 3aKOHOB U TEOPUM, YHHUBEPCAIBHOCTH W
NPUMEHUMOCTD UX KaK JIJI1 HEOPTaHWYCCKOM, TaK M JIJI1 OPTaHUYECKOW XUMUHU.

MexnpeaMeTHasi HHTETrPamusi TO3BOJISACT, ONUPAsCh HA 3HAHUS 110 XUMUH,
o0beIUHUTHh 3HAHUS MO (usmke, Ouoioruu, reorpaduu, SKOJOTHU B €IUHOE
NOHUMAHUE TPHUPOJBI, T. €. CHOPMUPOBATH IEIOCTHYI) E€CTECTBEHHO-HAYUHYIO
KapTUHY OKPY>KaIOIIEero MUpa. DTO MO3BOJIMT CTapIIEKIACCHUKAM OCO3HATh, YTO
0e3 3HAHUN MO XMMHUU BOCTIPUSITHE OKPYXKAIOIIEro Mupa OyAeT HEMOJHBIM U
yiIepOHbIM, a JIFOJIM, HEe MOJYYUBIINE TAKUX 3HAHUH, MOTYT CTaTh HEOCO3HAHHO
OMACHBIMU, TaK KaK XHMMHYECKH HErpamMoTHOEe oOpalieHhe C BelIECTBAMH,
MaTepHaliaMy U MPOIIECCAMHU MPEACTABISIET YIPO3Y IS KU3HHU.

Kpome »Tux nByX BeayIIUX HWHTETPUPYIOUIUX HACH, B Kypce XHUMHH
peanuzyetrcst emié oAHA A — WA UHMeSpayuu XUMUYECKUX 3HAHUU C
2YMAHUMAPHBIMU OUCYUNTIUHAMU UCTOpUEH,  JINTEPATYPOH, MHPOBOI
XYJI0KECTBEHHOW KYyJIbTYpoil. DTO, B CBOI OY€pellb, MO3BOJSET CPEACTBAMHU
y4e0HOTO MpeIMEeTa MOoKa3aTh POJIb XUMUU U B COIMAILHON cdhepe 4eTOBEUECKOM
NEATeNIbHOCTU, T. €. TOJHOCTBIO COOTBETCTBOBAaThH HJEAM O0O0Pa30BaTEIbHOTO
CTaHaapTa.

OcobeHHOCTH cojepaHUsi OOydYeHUsS XUMHH B CpEeIHEH (TOITHOW) IIKOJe
OOyCIIOBIICHBI CINEIM(PUKON XHUMHH KaK HAYKH W TTOCTaBICHHBIMH IICIISIMHU.
OCHOBHBIMH TIpOOJIEMAMH XHMHH SIBIITFOTCSI W3YYCHHE COCTaBa W CTPOCHUS
BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOCHUS, TIOJyUYCHHE BEIIECTB C 3aJJaHHBIMHU

CBOWCTBAMHU, HCCIIEJOBAHUE 3aKOHOMEPHOCTEN XHUMHUYECKUX PEAKIUN
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U IyTEl YIPABJICHHUS UMH B LEIAX MOJTYYEHHUS BEIIECTB, MAaTEPUAJIOB U SHEPTUU.
[loatToMmy B pabouedl mnporpaMMe MO XUMHUU HAILJId OTPAKEHHE OCHOBHbBIE
COJIEpKaTEIIbHbIE JIMHUH:

e «BemiecTtBo» — 3HAHHUS O COCTaBE U CTPOCHHUM BEIIECTB, UX (PUBMUYECKUX U

XUMHYCCKHX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBUU,

o «XuUMHUYECKas peakuuA» — 3HAHUA 00 YCIIOBUAX, B KOTOPBIX MPOABIIAIOTCA
XUMHUYECKHE CBOMCTBA BCIICCTB, crnocobax YHOpaBJICHUA XHWMHUYCCKHMU

ImpoueccamMu;

L4 «HpI/IMeHeHI/IC BCIICCTB» — 3HAHUA U OIIBIT HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTHU C
BCHICCTBAMHU, KOTOPLIC HanOoJIee 4acTo IMPUMCHATCA B HOBCC)IHCBHOﬁ KU3HH,
IIAPOKO HCIHOJIB3YOTCA B MPOMBINIJIICHHOCTH, CCJIIbCKOM XOBSIfICTBC, Ha

TPaHCIIOPTE;

® (SI3BIK XUMHUM» — CHCTeMa BaKHEHIIMX MOHATHH XUMHUU W TEPMHUHOB, B
KOTOPBIX OHU OMHUCHIBAIOTCS, HOMEHKIIATypa HEOPTaHUYECKUX BEIECTB, T. €. UX
Ha3BaHUs (B TOM YHCIIE U TPUBHAIIbHBIE), XUMHUYECKUE (POPMYIIBI U YpaBHEHUS,
a Takke MpaBuiia MepeBoia HHPOPMAIIUU C €CTECTBEHHOTO SI3bIKA Ha SA3BIKXUMUU

U 0OpatHo.

MecTo npenmera B y4eOHOM IJIaHE

®denepanbHbIN roCyAapCTBEHHBIN o0pa3oBaTeIbHBIN CTaHAapT
npeaycMaTpUBaeT U3yUeHUE Kypca XUMHUHU B CPEAHEN IIKOJIE KaK COCTaBHOM 4acTu
npeaMeTHon obnactu «EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

B 6a3ucHoM yueOHOM MjiaHE CpeIHEN IIKOJIBI XUMHS BKIIOYEHA B pasniel
«Conepxxaamne, GoOpMHpyeMOe y4YaCTHUKaMH OOpa30BaTEIBLHOTO IMPOIIECCay.
OOyuaromecss MOTYT BbBIOpAaTh Uil W3YYCHUS WM HWHTETPUPOBAHHBIA KypC
€CTECTBO3HAHUS, UJIM XUMHUIO KaK Ha 0a30BOM, TaK U Ha YIIIyOJIEHHOM ypOBHE.

PabGouass mporpamma mo XuUMUU JJIsI CpeHEro o0O0Iiero oOpa3oBaHUsl Ha

0a30BOM ypOBHE COCTaBJIEHA U3 pacyETa 4acoB, YKa3aHHBIX B 0a3MCHOM y4yeOHOM
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iaHe o0meo0pa3oBaTeNnbHbIX opranm3zanuii: 1 yac B Hepemo (70 wacoB 3a aBa

rojia o0y4eHus).

JInyHOCTHBIE, METANIPEAMETHBIE U IIPeIMEeTHbIE Pe3ybTAThI

OCBOEHHNI Kypca

I[GS[TGJIBHOCTB YUUTCIISA B O6y‘leHI/II/I XUMHHU B CpCI[HCfI IIKOJIC AOJIZKHAa OBITH

HarpaBJicHa Ha JOCTHIKCHHC O6y‘IaIOH_II/IMI/ICH CICAYIOIIUX JIUYHOCHHbLX

pe3yibmamog:.

1)

2)

3)

4)

B IICHHOCTHO-OPUEHTAIIMOHHOU chepe — 0co3HaHue POCCUUCKON TpaKIaHCKOM

NACHTUYHOCTH, IIAaTPUOTHU3MA, HYyBCTBA I'OPAOCTHU 3a pOCCHﬁCKYIO XUMHUYCCKYIO

HayKy,

B TpyAOBOW cdepe — eomosHocmb K OCO3HAHHOMY BBIOOPY JaibHEHIIEH

00pa3oBaTeIbHON TPACKTOPUH WIIH TPYIOBOH JAEATEILHOCTH;

B I[I03HaBaTENIbHOM (KOTHUTHUBHOM, WHTEJUIEKTYalbHOH) cdepe — ymeHue
YIPaBIATh CBOEH  MO3HABATEIbHOW  NIEATENTBHOCTBIO, 20MOBHOCMb U
cnocobHocms K 00pa30BaHUIO, B TOM YKCJIE CaMOOOPa30BaHUIO, HANIPOTSKEHUU
BCEH JKM3HH; CO3HATEIHHOE OTHOIICHHE K HENMPEephIBHOMY OOpa30BaHUIO Kak

YCJIOBHIO YCIIENTHON MTpo¢eCCUOHATBHON U OOIIIECTBEHHOU JIESITEIHHOCTH;

B chepe cOepexxeHUs 3I0pOBbS — npuHamue W peanrusayusi TEHHOCTEH
3I0pOBOTO W 0Oe3omacHoro olpasa XKU3HW, Henpusmue BPEAHBIX TMPUBBIYCK
(KypeHus, ymoTpeOJieHUs aJKOroJisi W HApKOTUKOB) HAa OCHOBE 3HAHUU O

TOKCHYCCKOM N HAPKOTHYCCKOM ,HGIZCTBHH BCIICCTB,

Memanpeomemuvimu pesyibmamamu OCBOCHHS BBIYCKHUKAMU CpPEIHEHN

IIKOJIbI KypCa XUMHH ABJIAIOTCA:

1)

ucnojlb3oedaHue YMeHI/Iﬁ N HaBBIKOB pPAa3JIMYHbIX BHIO0B MO3HaBaTEILHOM
ACATCIbHOCTH, npumernernue OCHOBHBIX MCTOJOB IIO3HAHHA (CI/ICTCMHO'

MH(QOPMALIMOHHBIM aHaNW3, HAOII0ICHUE, U3MEPEHUE, TTPOBEACHUE



2)

3)
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OKCIICpUMCHTA, MOACINPOBAHUC, HUCCICAOBATCIIbCKAA I[CHTGJ'IBHOCTB) JJIA

M3yYECHUS PA3JIUYHBIX CTOPOH OKPYKAIOIIEH TEMCTBUTEIILHOCTH;

é1adeHue OCHOBHBIMU MHTEJUIEKTyaJIbHbIMU omnepauusiMu  (popMynupoBKa
TUIIOTE3, AHAJIW3 M CHHTE3, CPAaBHEHUE U CUCTeMaTu3alus, o0oOuieHue U
KOHKPETHU3allMsi, BBIABICHUE IPUYMHHO-CIEIACTBEHHBIX CBS3€M MW  IOUCK

aHaJIOroB);

nosnanue OOBEKTOB OKpyXKaromero mupa ot 06IJ_[€FO qacpes3 0COOEHHOE K

CANHUYIHOMY,

4) ymenue BBIABUTATH HMJEH W ONPEIACIATH CPEACTBA, HCOOXOAMMBIC IS WX

peanu3anuu;

5) ymenue omnpenenasTh UEAM W 3aJadd JICATCIBHOCTH, BBIOMpaTh CpeICTBa

6)

peajim3anu OCivd U IIPUMCHATL UX Ha IIPAKTHKC,

ucnojivzosadue  pa3iMddblIX HCTOYHHUKOB IJIsI  IMOJYUYCHUA XHUMHYECKOU
I/IH(bOpMaLII/II/I, IMOHUMAHHNEC 3aBUCUMOCTH COACPIKAHUA U q)OpMBI MMpCaACTaBICHUA

uH(OpMaIUK OT IeJiel KOMMYHHKAIIMH U aJpecaTa;

7) ymenue NPOTYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOM

8)

JNEATENbHOCTH, YYUTHIBATH I[MO3ULHUUA JAPYIHX YYACTHUKOB JIESITEIBHOCTH,

s pexTuBHO pazpemaTh KOH(PIUKTHI;

20MOBHOCMb W CIIOCOOHOCTH K  CaMOCTOSITENIBHOW — HMH(OpPMAIMOHHO-
IIO3HABATEIIbHOM  JIESITEIBHOCTH, BKJIIOYAasl YMEHHE OpPHUEHTUPOBATHCS B
pPa3TUYHBIX ~ HCTOYHHMKAX  WH(MOpPMAIMM, KPUTUYECKU  OICHWBATh W

MHTEPIPETUPOBATH HHPOPMAIIUIO, TTOTYIAEMYIO U3 PAa3IMYHBIX HCTOYHUKOB;

9) ymenue WMCTMONB30BaTh CpPeACTBA HH(POPMAIMOHHBIX W KOMMYHHKAIIHOHHBIX

texHosioruit (nanee — UKT) B pelieHMM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U

OpraHu3allMOHHBIX 3aJa4 C CO6J'IIOI[€HI/IGM TpC6OBaHHﬁ 9ProHOMHKH, TCXHHUKH
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0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHMS], MPABOBBIX U ITHUYECKUX HOPM,

HOPM UH(OPMAIIMOHHOW 0€30MacHOCTH;

10) enadenue I3BIKOBBIMU CPEACTBAMU, B TOM YHUCIIC U I3bIKOM XUMHUH — YMCHHE

SICHO, JIOTMYHO MW TOYHO MH3JjIaraTb CBOIO TOYKY 3pCHH:A, HCIIOJIb30BATH
AJICKBATHBIC A3BIKOBBLIC CPEACTBA, B TOM YHUCIC WU CHMBOJIBHBIC (XI/IMI/IIICCKI/IG

3HAKH, GOPMYJIbl U YPAaBHEHHUS ).

Ilpeomemnvimu pezynomamamu v3y4yeHUs XUMHM Ha 0a30BOM ypOBHE Ha

CTYIICHU CPECOHCTO O6HICI‘O 06pa3OBaHI/I${ SABJISIFOTCA .

=

B MIO3HABATEILHOM cdepe
snanue (nonumanue) U3y4CHHBIX MOHITHI, 3aKOHOB U TCOPHA;

YMeHUue ONUCHIBATH JICMOHCTPAIIMOHHBIE W CaMOCTOSITEILHO MPOBEIAEHHBIE
AKCIIEPUMEHTBI, UCTIONB3YS JIJIsl ’TOTO €CTECTBEHHBIN (PYCCKUA, POTHOM) SI3BIK U

SA3BIK XUMHUH,

ymeHue KJIaCCI/I(l)I/IHI/IpOBaTI) XUMHUYCCKUC JJICMCHTBI, IIPOCTBIC M CIIOKHBIC
BCUICCTBA, B TOM YHCJIC 1 OPIraHUYCCKHUC COCANMHCHUA, XUMHUUYCCKHUC PCAKIINH 110

Pa3HbIM OCHOBAHUSAM;,

VMeHue XapaKTepU30BaTh U3YUYCHHBIE KJIACChl HEOPTAHUYECKUX U OPTraHUYECKUX

COGHHHGHHﬁ, XUMHUYCCKHUC PCAKIINN,

20MOBHOCMb TIPOBOJIUTH XUMHUYECKUW OSKCIEPUMEHT, HaOMoAaTh 3a €ro
IIPOTEKAHUEM, dbukcupoBaTh pe3yJIbTaThI CaMOCTOSITEIBHOIO u

ACMOHCTPHUPYCMOI'O SKCIICPUMCHTA U ACJIATh BBIBOEI,

ymenue (QOpMYITHMPOBaTh XHMHYECCKHE 3aKOHOMEPHOCTH, IIPOTHO3HPOBATH

CBOMCTBA HCU3YYCHHBIX BCHICCTB 110 aHAJIOTHUH CO CBOMCTBaMHM HN3YUYCHHBIX;

NOUCK WCTOYHUKOB XUMHUYECKOW HHPOpManuu, MNOJy4eHHUE HEOOX0AUMOM
uHpopManu, €€ aHaliu3, HU3rOTOBICEHHE XHWMHUYECKOTO HWH(OPMAIIIOHHOIO

IpOAYKTa U €TI0 IIPC3CHTALUA,
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8. 6nadenue 00s3aTENbHBIMH CIPABOYHBIMH Marepuanamu: llepuonnueckoi
cucteMoil xumuyeckux 3neMeHToB [. 1. Menneneesa, Tabnuiiei pacTBOPUMOCTH,
AIEKTPOXUMHUYECKUM pAIOM HaIpsHKECHUN METaJIOB, pAIOM
AJIEKTPOOTPULIATEILHOCTH — I XapaKTEPUCTUKUA CTPOEHHMs, COCTAaBa U CBOMCTB
aTOMOB XMMHYECKUX 3eMeHTOB [—IV nepuonoB u 06pa3oBaHHBIX UMH MPOCTHIX U

CJIOKHBIX BCIICCTB,

9. ycmawuosneHue  3aBUCUMOCTH  CBOWCTB M TNPUMEHEHHUS  Ba)KHEUIIHUX
OPraHMYEeCKUX COCAMHEHUN OT HMX XHMHUYECKOTO CTPOCHHUS, B TOM YHCIE U
00YCJIOBJICHHBIX XapaKTEPOM ITOTO CTPOCHUs (MPeAeTbHBIM UM HENPEICIbHBIM )

¥ HaIMYrueM (QYHKIIMOHATBHBIX TPYIIIT;
10. mooenuposanue MONEKyn HEOPraHUUECKUX U OPTAHUUECKUX BEIIECTB;

11. nonumanue XuMu4IECKOM KapTUHBI MHUpPa KaK HEOThEMJIEMOU YacTH HCHOCTHOﬁ

HAYYHOU KapTUHBI MUPA;

1. B [ICHHOCTHO-OPUEHTAIIMOHHON chepe — araiu3 u oyeHKa TOCIEeACTBUN IS
OKpY’Karolien cpeibl ObITOBOM U TPOU3BOICTBEHHOM JIEATEIbHOCTH YEJIOBEKA,

CBSI3aHHOM C MPOU3BOACTBOM U MEPEePa0OTKOM XUMUYECKUX TTPOTYKTOB;

I1l. B TpynoBoit chepe — nposederHue XUMHUUECKOTO IKCIIEPUMEHTA; pazsumue
HAaBBIKOB ~ y4eOHOM,  IPOCKTHO-HUCCIETOBATEIbCKOM M TBOPYECKOU

ACATCIbHOCTH IIPU BBIIIOJIHCHUHN MHAWNBHUAYAJIIBHOT'O IIPOCKTA 110 XUMHH,

IV. B cdepe 3m0poBoro obpasza KU3HHM — coOa00eHue TPaBUiI OE30M1acCHOTO
oOpaleHnsi ¢ BEIeCTBAMHU, MaTepHallaMH;, OKa3aHUE IEePBOM IOMOIIU IPHU
OTPABIICHUAX, 0XKOTaX M TpaBMaX, IOJIYYCHHBIX B PE3yJbTaTe HapyIICHHS
IpaBUJI TEXHUKU 0€30MacHOCTH MpHU paboTe C BEIIeCTBAMHU M Ja00paTOPHBIM

000pyTI0BaHHEM.
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Conep:xanne kypca 10—11 knaccoB ba3oBblii ypoBeHb

CopepxaHue Kypca XapaKTepU3yeTcs ILEJIOCTHOCTBIO M CHUCTEMHOCTBIO
y4eOHOro npeaMeTa, Ha OCBOEHHE KOTOPOrO OTBEACHO KECTKO JTUMHUTHUPOBAHHOE
yueOHOe BpeMsl.

Kypc nenutcst Ha aBe paBHBIE MO OTBEAEHHOMY Ha UX M3Y4YEHUE BPEMEHHU
YaCTHU: OPTaHUYECKYIO XUMHUIO U OOIIYI0O XUMHUIO.

CtpykTypupoBaHuWE Kypca OpPraHMYECKOW XHMHUU OMpenenseTcs uaeei
Pa3BUTHSA yYaIIUXCsl HEMPO(PMIBHBIX KJIACCOB cpelicTBaMu yueOHoro npeamera. C
IEIbI0 YCUJICHUS POJIM JIEIYKIIMU B OOYYEHWU XMMHUU BHAYaJIe JTAlOTCS KpaTKue
TEOPETUYECKUE CBEIEHUS O CTPOCHMH, Kiaccu(uKaluu, HOMEHKIAType
OpraHMYeCcKUX BEIIECTB, 00 OCOOEHHOCTSX PEAKLUN C UX YJaCTHEM.

CdopmupoBaHHble TakuM 00pa3oM TEOPETUYECKHE 3HAHHUS  3aTeM
pa3BUBAIOTCAd Ha (PAKTOJIOIMUYECKOM MaTepuane IMpU pPacCMOTPEHUU KJIAcCOB
OpraHMYecKuX coeIMHEeHUN. B cBOIO ouepesp, Takol MOAX0A MO3BOJISIET U TIIyOXKe
U3YYUTh OCOOEHHOCTH CTPOCHHS M CBOWCTB OpPraHMYECKUX BEIIECTB pPa3HbIX
KimaccoB. Tak, OCHOBHBIE TIOJOXKEHUS TEOPUM XUMHUYECKOTO CTPOEHUS
OpraHm4eckux coeauHeHuit A. M. byTiepoBa 3akpeIuIsilOTCA MPU H3YUYECHUHU
yIJI€BOJOPOJOB (QJIKAHOB, AJIKEHOB, TUEHOB, aJIKUHOB, APEHOB) U UX MPUPOJIHBIX
MCTOYHUKOB (MPUPOTHOTO Ta3a, He(TH U KAMEHHOTO YTJIsA), KUCIOPOACO P KAIIUX
OpraHUYECKUX COCAMHEHUH (CIUPTOB, (PEHOIIA, ANbAECTUI0B, KAPOOHOBBIX KHUCIOT,
CIIOXHBIX A(QUPOB, JKUPOB W YIJIEBOAOB) MU a30TCOACPKAIIMX OPTaHUYECKHUX
COEIMHEHUI (aMUHOB, aMUHOKHCIIOT, OEITKOB M HYKJIEMHOBBIX KUCJIOT). 3aBepIiaeT
KypC OpraHuueckoil xumuu riaBa «OpraHuyeckass XuMus M OOILECTBO», TIe
oOyJaromuecst 3HaKOMATCS ¢ TAKUMH BaKHBIMU B TIPAKTHYECKOM M OMOJIOTHYECKOM
OTHOIICHUH BEIICCTBAMHU U MaTEpHaJlaMU, KaK TUIACTMACCHI U BOJIOKHA, (PEPMEHTHI,
BUTAMUHBI, TOPMOHBI U JIEKAPCTBA, a TAKKE C JOCTHIKEHUSIMU OMOTEXHOJIOTHH.

CrnenoBatenbHO, OCHOBHBIM KpHUTEpHUEM OTOOpa (PaKTUYECKOro marepuaia
Kypca OpraHM4YecKoil  XHMHUHU  SBISIETCS HUJes  pealiu3aldd  MPaKTHKO-
OPUEHTHUPOBAHHOTO 3HAYEHHSI OOBEKTOB OPraHUYECKONM XUMHUU (COCIUHEHUN U

peakiuii).
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Npnes o Benymien posi TEOPETUYECKUX 3HAHUN B IIPOLECCE MO3HAHUSA MUpa
BELIECTB U PEAKLU cTaja OCHOBOW U JIJIsi KOHCTPYHPOBAHUs Kypca 00Iel XUMUU.
Ha ocHOBEe equHBIX NOHATUM, 3aKOHOB U TEOPUM XHMHUHU Y CTapUICKIACCHHUKOB
(dopMupyeTcsl LIETOCTHOE MPEICTAaBICHUE O XMMUYECKOM HayKe, 0 XUMHUYECKOM
KapTUHE MUpPa KaK COCTAaBHOM YaCTU €IMHON €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

B kypce oOmieii XuMuUM BHauaje yualluecs 3HAKOMSTCA IOCIEIHUMHU
JOCTHXKEHUSIMU B 00JIACTU W3Y4YEHHUS aTOMa, Y3HAIOT O COBPEMEHHBIX METOJax
MO3HAHUS CTPOEHUS aTOMa, YTIyOJSI0T U PACIIUPAIOT 3HAHMSI, TOTYYEHHBIE BKypCe
OCHOBHOW WIKOJIbI, O CTPOEHHM aTOMa U BellecTBa Ha OocHOBe Ilepuomnueckoro
3akoHa u [lepmonmueckoit cuctemsl JI. M. MennaeneeBa, 06 oOIIMX CBOWCTBax
KJIACCOB OPraHMYECKUX M HEOPraHMYECKUX COEIMHEHUU (KHUCIIOT, OCHOBAaHMM,
aM(OTEPHBIX COEAUHEHUIN) B CBETE€ TEOPUM IJIEKTPOIUTHUECKON TUCCOIMAIMN U
NpoTOHHOW Teopuu. Jlamee paccmaTpuBaercs KiacCUDUKAIUMA XUMHUYECKHUX
peakluuii B OPraHMYeCKOW U HEOPraHWYECKOWXUMHUH. 3aBEpIIaeT Kypc 3HAKOMCTBO
CTapIUICKIACCHUKOB € IIEPCIIEKTUBAMU  Pa3BUTUA XUMHMYECKOHM HAyKU W
XHUMHUYECKOT0 IPOU3BOJICTBA, C MIpoOJeMaMU OXpaHbl OKpYKaoLIEH cpenbl OT

XUMHUYCCKOI'O 3arpsA3HCHUA U ITYTAMU UX PCIICHUA.

Conep:xanne kypca. 10 kinacc. ba3oBblii ypoBeHb

Teopusa cmpoenus opzanuueckux coeounenuni A. M. bymneposa.
IlIpeomem opzanuueckoii xumuu. Opeanuueckue seujecmea: npupooHvle,
uckyccmeeHuvle u cunmemudeckue. OcobenHocmu cocmasa u cmpoeHus
opeanuueckux eeuwjecms. Bumanusm u eco kpax. Ilonamue 06
Yene6000pooax.

OcHOBHBIC TO0JIOKEHUS TEOPUU XMMHUYECKOro crpoeHuss byrtiieposa.
BanentHocts. CTpykTypHBIE (OPMYIBI — TIOJHBIE W COKpaIIEHHBIC.

[IpocThie (0MHAPHBIE) U KPATHBIE (IBOMHBIE U TPOITHBIE) CBSI3U.
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N3omepsl u uzoMepus. Bzanmuoe BaussHUE aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu. IlnaBnenuve, oOyriMBaHHE W TOPEHHE OPraHUYECKUX
BemecTB. Mojenu  (IapocTepKHEBble U OOBEMHBIE)  MOJIEKYJ
OpPraHWYECKUX COEAUHEHUN pa3HbIX KIaccoB. ONpenesIeHHe AIEMEHTHOTO

COCTaBa OPraHNYECKUX COCTMHEHUM.

Jlabopamopnvie onvimobi. VI3rOoTOBIEHHE MOJENEH OPraHUYECKUX
COCMHECHUM.

YrieBoaopoabl M MX NPUPOIHbIE HCTOYHUKHU

IlpeneabHsbie yriaesogopoabl. Auakanbl. OmnpeneneHue. ['OMOJOTHMYECKUN psif
ankaHoB W ero obOmas ¢opmyna. CTpyKTypHass U30MEpHs YIIEPOIHOU IETH.
Panukansl. Homenkiiarypa ankaHoB. XUMHMYECKME CBOMCTBA AJIKAHOB: T'OpPEHME,
peakiuu 3aMelleHus (TAIOr€HUPOBAHUE), PEAKIUS PA3JIOKEHNUS METaHa, PEaKIUs
JNETUAPUPOBAHMS TAHA.

HenpeneabHbie YIJ1€BOAOPO/BbI. AJIKEHBI. OTuIeH. Onpenenenue.
I'omonornueckuii psg ankeHoB. HomeHnknatypa. CTpyKTypHast HIPOCTPAHCTBEHHAS

(reomeTrpuueckasi) usomepus. [IpoMBIIIIIEHHOE TOJNYYEHHE AJKEHOB: KPEKHHT U

nerunpupoBanue ankaHoB. JlabopaTopHoe TMOdydeHHE OTHIEHA — peaKIus
neruaparanuu ATAHOJIA. Peakuun MPUCOETNHEHUSA ruApaTanms,
TUAPOrajoreHUpOBaHMUE, rajoreHupOBaHHUE, MOJIMMEPU3ALIHH. [TpaBuiio

MapkoBHukoBa. OkuciieHue aakeHoB. KauecTBEHHbIE peaKIuy HAa HENpPEAEIIbHbBIC
YIJIEBOAOPOIBL.

Aaxkanuenbl. Kayuykn. Onpenenenue. Homenknatypa. ConpsikE€HHbIE TUEHBI.
byranuen-1,3, wu3onpen. Peakmus JlebemeBa. Peaknum —mpucoeauHEHUS
ankagueHoB.  Kayuyku:  HaTypaibHbl, cHHTeTHYeckue  (OyTaJMEeHOBBIH,
M30MpPEeHOBbIN). Bynkanuzamnus kayuyka. Peauna. D00HHUT.

Aaxunbl. Onpenenenne. Homenknatypa. [lonyyenue u npumMeHeHHe aleTUIICHa.
XUMUYECKME CBOMCTBA ALETWIEHA: T[OPEHHUE, PpEaKUUU NPUCOCIUHEHUS:
TUApPOrajJoreHUpOBaHNe, TajJoreHupoBanue, ruapatanusa (peakuus Kyuepona).

BI/IHI/IJIX.HOpI/II[, IMOJIMBUHUIXJIOPHUI.
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Apenbl. Omnpenenenne. beH301: ero crpoeHue, HEKOTOpble (U3HMYECKUE U
XUMUYECKHE CBOMCTBA (TOpEHHE, pPEaklMU 3aMelleHUs] — TraJoreHUpPOBaHMUE,
HUTPOBAHUE), NTOTYyUYECHUE U PUMEHEHUE. DKCTPAKITHSL.

IIpupoansnii ra3. CoctaB npupogHoro rasa. Ero HaxoxaeHHUE B TPHUPOJE.
[IpeumyiiecTBa TPUPOJHOrO Ta3za Kak TOIUIMBA. XHUMHUUYecKas mepepadoTka
MIPUPOAHOTO ra3a: KOHBepcus, Mupoau3. CHHTE3-Ta3 U €ro UCIOJIb30BaHUE.

He¢gts u crocodb1 eé mepepaborku. IlomyTHbiil HedTIHON ra3, ero cocraB H
dbpakiuu — ra3oBblii 0€H3MH, NMporaH-OyTaHoBas, cyxoi ras. Hedts, e€ coctaB u
nepepaboTka — MeperoHka, KpekuHr, pudopmunr. Hedrenpoaykrel. OKTaHOBOE
YHUCII0; OCH3UH.

Kamennblii yroar u ero mnepepadorka. lckonmaemblid yrojb: aHTPALMT,
KaMeHHBIH, Oypbiid. KokcoBanue kameHHOT0 yriis. KOKCOBBIH ra3, ammuayHas Boja,
KaMEHHOYTOJIbHAsI CMOJia, KOKC. ["a3udukarus u KaTaIUTUYECKOE TUIPUPOBAHUE
KaAMEHHOI'O YIJISl.

Jemoncmpayuu. TopeHue MeTaHa, 3TaHa, aneTwieHa. OTHOIIEHHE METaHa,
ATHJICHA, alleTHJIeHa U O€H30J1a K pacTBOpaM MepMaHTraHaTa Kajius 1 OpOMHOM BOJE.
[Tonydyenue aTriieHa peakuuen AeruApaTalyyd 3TAHOJIA U aUETUIICHATUIPOIU30M
KapOuma kanpius. PaznoxkeHue kaydyka Mpu HarpeBaHUH, WCIIBITAHHEIPOIYKTOB
pa3NoKEeHUS Ha HENpenenbHOCTh, Koyuiekinuun «HedpTs U  HedTempomyKTs»,
«KaMeHHBIN yrojib U TMPOJIYKTHI ero mnepepadbotku», «Kayuyku»./labopamoprsie
onvimol. OOHapy)XeHHUE TIPOJYKTOB TOpEHHsS cBeud. lcciaemoBaHWe CBOKWCTB
Kay4yKOB.

Kuciiopoa- u azorcoaep:kamue OpraHmyecKkue coeJMHeHUu

Onnoaromuble cnupthl. Ornpenenenue. @OyHKUUMOHANbHAS TUIPOKCUIIbHAS
rpynna. ['oMoJIornuecKkuid psil MpPeNesIbHbIX OJHOATOMHBIX CIIUPTOB. M3omMepus
MOJIOKEHUS (PYHKIIMOHAIBHOU TpyIibl. BogopoaHas cBsi3b. XMMHUYECKHUE CBOWCTBA
cupToB. AunbaerugHas rTpymma. Peaknus STepuUKANHA, CIOXKHBIE A(PUPHI
[Tpumenenune crimptoB. JleliCTBUE METHJIOBOIO M 3THUJIOBOI'O CIIMPTOB Ha OPTraHU3M

4CJIOBCKA.
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MHoroaroMmHublie ciupThl. Onpenenenne. OTUeHrMuKoab. [ muuepun. [lonydenue
U XMMHMYECKHE CBOKWCTBA MHOTOATOMHBIX CHHUPTOB. KauecTBeHHas peakius Ha
MHOT'0OAaTOMHBIE€ CIIUPTHI. AHTHU(PU3.

®enon. CtpoeHue, MoyyeHue, CBOMCTBa U nNpuMeHeHue penona. KauectBeHHbIe
peakuuu Ha (peHos. B3anMHoe BIusiHME aTOMOB B MOJIEKyJie (peHoa.

Aabgeruabl. Onpenenenue. PopmanbpAeruj M - aleTalbACTHA. XHUMUYECKHE
CBOMCTBa anpAeruaoB. KauecTBEHHbIE peakUWM Ha anpJeruisl. Peaknuun
nosukonaeHcanuu. KapoonuneHas rpynna. KeTonsl Ha mpuMepe aleroHa.
Kap6onoBbie kucjoThl. [IpeaensHbie 0JHOOCHOBHBIE KapOOHOBBIE KHUCIOTHI, UX
romosiornueckuid  psan. Ilomyuyenne u mnpumeHeHne. XHMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCIOT. Peakuust srepudukaum.

Caoxunble 3¢pupsbl. ZKupsbl. Peakuus srepuduxarmu. Ciaoxxubie 23Qupsl. XKupbl, ux
COCTaB ¥ TMAPOAN3 (KUCIOTHBIN U 1Ieno4HoMi). Mbuia. ['uapupoBaHue »KHpOB.
YraeBoabl. YraeBoasl. MoHocaxapusl. ['roko3a kak anpaerugocnupt. CopOur.
MosouyHokucioe u cnuproBoe Opokenue. @orocuntes. Jucaxapunpel. Caxaposa.
[Tonucaxapuasl: KpaxmMall, HEJUIF0I03a.

AMHHBI. AMUHOTpynIa. AMWHBI TpeAeiabHbIE M apoMaTH4yecKue. AHWIMH.
[lonyuenne amuHoB. Peakuus 3uMHUMHA. XMMHUYECKHME CBOMCTBA WM NPUMEHEHUE
aMHHOB.

AMHUHOKHUCJIOTbI. beakn. AMHHOKHCIOTHI Kak aMQOTEpHbIE OpPraHUYECKHE
coequHenus. [ munnH. Peakuus nonukonaencanuu. [lentuanas ces3se. [lepBuunas,
BTOpHWYHAsA, TPETHUYHASI CTPYKTYypbl OenkoB. KauecTBeHHbIE peakiuu Ha OeKu.
IMunponus. [lenatypanus. buonorndyeckue GyHKIMM OSIKOB B OpraHU3MeE.
Jemoncmpayuu. OxucieHve cnupTa B anpierui. KauecTBeHHass peakiusi Ha
MHOTOAaTOMHBIC CIUPTHL. PacTBopuMoCTh ¢eHoa B BOJAE TpU  OOBIYHOM
TeMIeparype U TnOpu HarpeBaHuu. KauecTBeHHbIE peakuuu Ha (EHOI.
KauecTBeHHblE peakuuu Ha anpAeruipl. B3anmMoaencTBUE TJIIOKO3BI €
ruapokcuaom meau(Il) kak anbaerunocnupra. KauectBeHHas peakiusi Ha Kpaxmal.

[{BeTHBIE peakiuu OCIKOB.
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Jlaoopamopnoie onvimpl. CpaBHEHHE CKOPOCTH HCIIAPEHUs BOJABI M JTAHOJIA.
PactBopuMocTs raunepuHa B BoAc. XUMHUUYECKUE CBOMCTBA YKCYCHOM KHUCIIOTHI.
OnpeneneHue HENMPeneIbHOCTH PACTUTEIBLHOIO MacCa.

Ilpakmuueckan paboma. Vinentuduxanus opraHu4ecKux COeJUHEHUH.
Oprannyeckasi XuMus 4 001eCTBO

buorexnonorusi. Ilepuoast e€ pasButusa. Tpu HampaBieHHs OUMOTEXHOJIOTHH:
reHHasi (WM reHeTHYecKasl)) WHXKEHEpHs; KIeTOYHasi MH)KEeHepus; Ouojorndyeckas
uHxeHepus. [ 'enernuecku monuduirpoannbie opranu3msl (I'MO) u TpaHcrenHas
npoaykuusi. Knonuposanue. UMMoOmin3oBaHHbIe (PEPMEHTHI U UX PUMEHEHHUE.
Ioaumepbl.  Krnaccudukarnuss  nonumepoB.  McKyccTBEHHbIE — TOJMMEPHI:
LEJUTYJION]], alleTaTHbINA MIENK, BUCKO3a, LEeTIo(aH.

Cunrernyeckue mojuMepbl. CriocoObl MONyYEHHs MOJIMMEPOB: MOTUMEPHU3ALUS
u nonukoHAeHcauus. CuHTeTMYeckHe Kaydyku. [lmacTMaccel: NOJUCTHPOI,
Te(IIOH, MOJUBUHMWIXIOpUA. CHHTETUUECKHE BOJIOKHA: KalpoOH, HAIlIOH, KeBiap,
JIaBCaH.

Hemoncmpayuu. KoieKIUy I1aCTMAcC, CHHTETUYECKUX BOJIOKOH U M3IEIUN U3
HuX. Pa3nokeHue nepokcuaa BOAOPOAA C IIOMOINBIO KaTajas3bl INPUPOIHBIX
O0OBEKTOB.

Jlabopamopnsie onwvimel. 3HAKOMCTBO ¢ oOpa3uaM IJJacTMacc, BOJIOKOH U
Kay4yKOB.

Ilpakmuueckan paboma. Pacnio3HaBaHue MJIaCTMACC U BOJOKOH.

Conep:xanne kypca. 11 knace. ba3oBblii ypoBeHb
CrtpoeHue BeliecTB
OcHoBHbIE CBe/leHUs 0 cTpoeHnH aToMa. CTpoeHHE aToMa: SIIPO U AIEKTPOHHAs
obOomouka. M3oTombl. XuMHYeCKud 3JIE€MEHT. BONbIION ampOHHBIN KoOJanaep.
YPpOBHU CTPOEHHUS BENIECTBA.
Ilepuoanueckasi cucrema xummn4yeckux 3jieMeHToB J[. . MenneneeBa B cBeTe

Yi€HUudA 0 CTPOCHHHN aTOMA. DOU3NUECKUN CMBIC] HOMCPOB: 3JICMCHTA, IICpHOaa,



22

rpynmnbl.  BaneHTHble SJEKTpOHBI.  DJIEKTpOHHass KOH(Urypalus aTOMOB.
3aKOHOMEPHOCTM M3MEHEHUSI CBOWCTB JJIEMEHTOB B IEPUOJAX M Tpynmnax.
DJIEKTPOHHBIE CEMENCTBA XUMUYECKUX IJIIEMEHTOB.

®duirocopckue ocHOBbl 00mHOcTH Ilepmoamyeckoro 3akoHa W TeOpPHMH
XuMHu4yeckoro crpoenusi. IIpeanoceuiku otkpeiTus Ilepronnyeckoro 3akoHa u
TEOPUU XUMHUYECKOTO CTPOCHUA. POJIb TMYHOCTH B UCTOpUM XUMUU. POIb TpakTUKKU
B CTAHOBJICHUM U PA3BUTUH XUMHUYECKOUN TEOPUHU.

HNonHasi xXumMmu4eckasi CBsI3b M HOHHbIE KpUCTAINYeckue peméTku. Katnonsl
KaK IPOAYKT BOCCTAHOBJIEHUS] AaTOMOB METAJIJIOB. AHMOHBI KaK MPOJYKT OKUCIEHHUS
aTOMOB HeMeTaJuioB. MOHHAasi XuMH4YecKkasi CBSI3b M HMOHHAsh KpUCTAJIMYECKas
pemérka. MIoHbI MPOCTHIEC U CIIOKHBIE.

KoBajileHTHasi ~ XUMHMYeCKasi  CBfi3b. ATOMHBbIe W  MOJIEKYJSIpHbIE
KpUCTAJIMYecKue peméTku. KoBaneHTHas HemojsipHas W MOJISIpHAs CBSI3H.
OnexTpooTpulaTebHOCTh.  KpaTHOCTh KOBajeHTHOW cBA3u. OOMEHHBIH U
JOHOPHO-AKIENTOPHBIM ~ MEXaHU3Mbl ~ OOpa30BaHUs  KOBAJICHTHBIX  CBS3Eil.
[TonsgspHOCTE CBSI3U U MOJSAPHOCTH MOJIEKYJbl. MOJEKYJIsIpHbIE U aTOMHBIE
KPUCTAJUIMYECKUE PEIIETKU.

Merajuinyeckass  CBfi3b.  MeTauIMYECKUME — KPUCTALIMYECKHE  PELIETKHU.
Meramnueckass XMMAYECKasl CBSI3b: MOH-ATOMBI U 3JIEKTPOHHBIN ra3. Pusnyeckue
CBOMCTBA METAJVIOB U UX PUMEHEHNE HA OCHOBE 3THX CBOUCTB. CIuiaBbl YEPHBIE U
LIBETHBHIE.

Boaopoanas  xumuyeckass  ¢BsA3b. BogopoaHas — XUMUYECKas  CBSI3b:
MEKMOJIEKYJISIpHAsE M BHYTPUMOJIEKYJSIpHAs. 3HAUYC€HHE BOAOPOAHON CBA3U B
MPUPOAE U KU3HU YETIOBEKA.

Hoaumepsl. IlonmuMmepsl, WX TNOJyYEHUE: PpEAKUIMU IOJIUMEpPHU3ALUU U
nonukoHaeHcanuu. [Inmactmaccesl. Bonokna. Heopranmueckue noaumMepsl
JucnepcHbie cucrembl. JlucmepcHble cuCTeMBbl: aAucnepcHas ¢aza u
nucriepcuoHHas cpena. Knaccudukamusi AUCHEPCHBIX CUCTEM IO arperaTHOMY

COCTOSIHUIO U 1O pa3Mepy vacTull ¢a3el. ['pyboancnepcHble CUCTEMbI: 3MYIbCUH,
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CYCHEH3UH, a’pO30Ji. TOHKOIUCIIEPCHBIE CUCTEMBI: 3011 WU renu. CuHepe3nc u
KOAryJIsIusL.

Jemoncmpayuu. Paznuunbie ¢opmbl Ilepuogumueckoil cUCTEMbl XUMUYECKHUX
anemenToB JI. WM. Menneneesa. Moaenb KpUCTAUIMYECKOW PELIETKH XJIOpUAA
HaTpust. OOpa3pl MUHEPATIOB ¢ MOHHOW KPUCTANIMYECKON PEMIETKOM: KalblUTa,
rajluta, MOJEIN KPUCTANIMYECKUX PEHIETOK «CyXOro JpAa» (WId Moja), aamasa,
rpadurta (Mau kBapia). Moaenbs MolisspHOro o0béma raza. OOpasibl pa3IuYHBIX
JOUCIIEPCHBIX CHUCTEM: OMYJbCHUHM, CYCIICH3UM, aj’po30Jied, Trejlel U 30Jeu.
Koarymsmus. Cunepesuc.

Jlabopamopnsie onvimpl. MOIEIMPOBAHUE METALINYECKOW KPUCTAJINYECKON
pem€rku. Jlenatypanus Oenka. [lomydeHwe sMynbCHM pPacTUTEIBHOTO Maca.
[lonyueHne CycneH3MM «HM3BECTKOBOIO MoJiokay. [loaydeHne KOJIOMIHOTrO
pacTBOpa KypHHOTO Oelika M HUCCIIEIOBAaHME €ro CBOWCTB C MOMOIIBIO JIA3€PHOU
YKa3KH.

XuMH4YeCKHe peakuuu

Knaccupukamuss xumudeckux peaknuii. Peaknum 0e3 u3MeHEHHsS coOcCTaBa
BEIIECTB:  AJUIOTPONU3alUMU W  U30oMepuzauuu. [IpuymHBI  amIoTpoONuUu.
Knaccudukanus peakuuii mo 4ucily U COCTaBYy pPEarcHTOB M NPOIYKTOB M TIO
TeroBomy 3 dexry. TepMoxuMudeckrne ypaBHCHHS PEaKIIUM.

CkopocTh xuMu4eckux peaknuii. CKOpocTb XMMUYECKON peakiuu U (HaKTOphI
€€  3aBUCHUMOCTH: MpUPOAA  pPEArupyrollnxX  BEIIECTB,  IUIOMAAb  HX
COIIPUKOCHOBEHMS, TEMIIEpaTypa, KOHIEHTpalUMs W HaJW4YHhe KaTajau3aTopa.
Karanuz. ®epmentsl. UHTHOUTOPBHI.

XuMHYeCcKOe paBHOBecHe M CHOCOObI ero cMmemeHusi. OOpaTUMbIe pPEaKIUU.
OO0masi xapakTepUCTHKA pEaklUM CUHTE3a aMMHAaKa W YCIOBHS CMELICHUS
pPaBHOBECHS NMPOU3BOJICTBEHHOTO ITPOLECCA BIIPABO.

I'mapoams. I'maponus HeoOpaTuMblii 1 0OpaTUMBbIi. Tpu ciiydast THAPOIU3A COJIEH.

Ponb rugponn3za B oOMeHe BemecTB. Posib ruipoin3a B SHEPreTHYECKOM OOMEHE.
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OKHCIUTENBHO-BOCCTAHOBUTEIbHbIE peakuum. CreneHb OKHCJICHUS.
Okucnurenb U BOCCTAHOBUTENb. OKHCICHUE W BOCCTAHOBJIICHUE. DJIEKTPOHHBIN
OaJaHc.

JJIeKTPOJIM3 paciiiaBoB H  pacTtBopoB. IlpakTHyeckoe mNpHUMEHEHUe
3JeKkTpoau3a. ['anpBaHomnacTuka. ['aneBanocrerus. Pagunuponanue.
Jlemoncmpayuu. JK30- U SHAOTEPMUUYECKUE PEAKUMU. TEIIOBbIEC SIBICHUS IPHU
pacCTBOPEHUU CEPHOM KHUCJIOTHI U AMMHAYHOM CEJIMUTPhL. 3aBUCUMOCTh CKOPOCTH
pEeaKIUu OT MPUPOJIbI BEIIECTB HA MPUMEPE B3aUMOICHCTBUS PACTBOPOB Pa3IMUHbBIX
KHUCJIOT OJIMHAKOBOW KOHIICHTPAIMM C OJMHAKOBBIMH KyCOUKaMU (TpaHyJaMH)
IIMHKa U OJIMHAKOBBIX KYCOUKOB pPa3HBbIX METAJUIOB (MarHus, IIMHKA, Keje3a) C
PacTBOPOM COJISIHOM KHUCJIOTBL. B3auMoJencTsue pacTBOPOB CEPHOM KHUCIOTHI C
pacTBopaMu THOCYJIb(haTa HATPUS PaA3IUYHONM KOHIICHTPAIIMU M TeMIepaTyphl.
Mopens kumsmero cios. Pa3noxkeHwe mnNepokcuaa BOAOPOAA C  IMOMOUIBIO
HEOPraHMYECKUX KaTajlnu3aToOpoB (COJNEH jKeye3a, MoAuAa Kajaus) U IPUPOIHBIX
00BEKTOB, cojepKalux Kartana3dy (celpoe wmsico, kaptodeinb). IIpocrteitmue
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUN: B3aUMOJEHCTBUE IIUHKA C COJISTHOM
kucioToir u xenesza ¢ cynbparom menu(ll). Moxmenp snexrponuzépa. Mopenb
AIEKTPOJIN3HON BaHHBI JJIS1 TOJIYYEHUS ATTFOMUHUSA.

Jlabopamopnuie onvimel. 1lpoBefieHre peakiyii, UAYIMUX A0 KOHIIA, 11O MPaBUIY
beprome. Pa3noxeHnne nepokcuja BOAOpOAAa € MOMOILIBIO AUOKCHIIA Maprasiia.
Cmemenue paBHoBecusi B cucteme Fe¥* + 3CNS™ « Fe(CNS);. Ucnrbitanue
WHJIMKAaTOpaMHu Cpenbl PAacTBOPOB COJEH pa3jIMYHBIX TUIOB. B3anmoneincrsBue
pactBopa cynbdata meau(ll) ¢ xene3om 1 rTHAPOKCUIOM HATPUS.

Ilpakmuueckan paboma. PeuieHue SKCIEPUMEHTAJIbHBIX 3aJa4 MO TEMeE
«XHUMHYECKask peaKIus».

BemecrBa u ux cBOMCTBA

MeTamabl. O0mue ¢pu3ndeckne cBoricTBa MeTtailioB. Kitaccudukaiys MeTaaioB B
TexHuke u xumuu. OOImMe XUMUYECKHE CBOICTBA METAUIOB. Y CIIOBUS

B3aHMOJICMCTBUSI METAJJIOB C PACTBOPAMU KHUCJIOT U coJieil. MetaimoTepMus.
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Hemeranabl. baaropoausie rassl. Hemeramisl kak okuciurenu. Hemerauisl kak
BoccTaHOBUTENH. Psig snekrpoorpuniatenbHocTH. VIHEpTHBIE WM OJIaropogHbIe
rasbl.

Kucs10Tbl HEOpranuveckue U oprannyeckne. Kuciorsl ¢ TOUYKM 3p€HUS aTOMHO-
MOJIEKYJISIPHOTO yueHHs. KUCIOThI ¢ TOYKM 3pE€HUsI TEOPUM IIEKTPOIUTHUYECKOU
nucconuanuu. KucioTsl ¢ TOYKHM 3peHHs MPOTOHHOM Teopuu. OOIIUe XUMUYECKHUE
cBoicTBa KucnoT. Knaccudukarust KUCior.

OcHoBaHNSl HeOpPraHu4ecKue U opranudeckre. OCHOBaHUSA C TOYKH 3pECHUS
ATOMHO-MOJICKYJISIpHOTO  yuyeHuA. OCHOBaHUSI C TOYKM 3pPEHUS TEOpUH
AIEKTPOIUTHYECKON auccouuranuu. OCHOBaHUS C TOYKM 3pEHUS MPOTOHHOU
teopun. OOIIME XUMHUYECKHUE CBOMCTBA OcHOBaHMM. Knaccudukarus oCHOBaHUIM.
AmMdoTepHbIe coeJMHEHUS HEOPTraHUYeCKHe U opranudeckue. AmdorepHbie
OKCHUJIBI U THAPOKCcHIbL. [TonmyueHnne u cBolicTBa aM(POTEpHBIX HEOPTaHUUECKUX
COCIMHEHUNH. AMHUHOKHUCIOTBI — aM(OTEpHbIE OpPraHUYEeCKUEe COCTUHEHUSI.
[lenTuapl ¥ nEeNTUIHAS CBA3b.

Couu. Knaccuduxamus coneit. JKECTKOCTh BOJIBI M CIMOCOOBI €€ YCTpaHEHHS.
[lepexon xapboHata B ruapokapooHar u obparHo. OOMe XUMUYECKHUE CBOIMCTBA
COJICH.

Jemoncmpayuu. Komnekmnus METAJLJIOB. Komnexuusa HEMETAJIOB.
B3aumonencTBue KOHUEHTPUPOBAHHOM a30THOM KHCJIOTHI C MeEApl0. Bcrblika
TEPMHUTHOM cMecu. Bcembllmka 4€pHOro mopoxa. BbeITeCHEHHE TallOT€HOB U3 HUX
pPacTBOPOB JIPYTMMHU TajoreHaMu. B3aumopencTBue nmapoB KOHIIEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM KHUCIIOTHI U aMMHaKka («abiM 0e3 orus»). [lomyuenne ammuaka
¥ u3ydeHue ero cBoucTB. [lomyuenne am(oTepHOro rHUAPOKCUAA U U3YYCHHUE €TO0
cBouCTB. [lonydyeHue )kECTKOW BOABI U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnvie onvimsi. llonydyeHne HEpacTBOPUMOIO THAPOKCHUIA H €ro
B3aUMOJICMCTBUE C KHUCJIOTOM. lcciieqoBaHWe KOHIUEHTPUPOBAHHBIX PACTBOPOB
COJISSTHOM M YKCYCHOM KHCJIOT KameJdbHbIM METOJOM MpHU UX pa30aBIeHUH BOJOU.
PaznuuHble ciiyyan B3aMMOAEHCTBUSA PACTBOPOB COJIEW AJIOMHHUS CO MIEIOYBIO.

YcTpaHeHue )XECTKOCTH BOJIBI.
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Ilpakmuueckana padoma. PeuieHue >KCIEPUMEHTAIBHBIX 3aJad IO TEME
«BemecTBa U UX CBOMCTBAY.

XHuMHS M COBPEMEHHOe 0011eCTBO

Xumnuyeckasi TexHojorus. IIpousBoacrso ammuaka u MeTaHoaa. XUMHYECKas
TEXHOJOTHS. XUMUYECKHUE TTPOLECCHI, JIEKAIINE B OCHOBE MPOU3BOJCTBA aMMHUAaKa
U MeTaHoJjia. XapakTepUCTUKa ATUX TMporeccoB. OOmKe HaydyHbIE MPUHITUIIBI
XUMHUYECKOTO TPOU3BOJICTBA.

XuMHYeCKasi TPAMOTHOCTh KaK KOMIIOHEHT 00uIeil KyJbTYpbl 4e/iOBeKa.
MapkupoBKka yHNaKOBOUHBIX MaTEpUANIOB, JJIEKTPOHUKH M OBITOBOW TEXHUKH,
9KOJIOTUYHOI'0 TOBapa, MPOAYKTOB MUTAHUS, ITUKETOK MO YXOAY 32 OJCHKIOM.
Jemoncmpayuu. Mopnenp TPOMBIIIICHHONM YCTAaHOBKHU IIOJYYEHHsS] CEpHOU
KUCIIOThI. MoOJieh KOJOHHBI CHHTE3a aMMuaka. BuaeodparmMeHThl U cralabl o
CTEIMEHU SKOJIOTUYECKON YUCTOTHI TOBapa.

Jlabopamopnsie  onvimpl.  VI3yyeHue  MapKUpOBOK  Pa3iWYHbIX  BUJOB

IMPOMBIIIJICHHBIX U IMIPOAOBOJBCTBCHHBIX TOBAPOB.
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IIpumepHoe TemaTHuyeckoe mIaHupoBanue Kypca 10 kiacca

(1 4 B HEmem0, Bcero 35 u, U3 HUX 2 4 pe3ePBHOE BpEMsI)

XapakTepucTUKa OCHOBHBIX BHUJIOB

Howmepa
Tema ypoka OCHOBHOE COAEPKAHUE YPOKA NesATeNbHOCTH o0y4daromuxcs (Ha
YPOKOB I1/T1 5 5
YpOBHE yUeOHBIX JICUCTBUI)
1—2 Tema 1. IIpenmeT oprannveckoii xumuu. Teopusi cTpoeHusi opraHndeckux coeqnHenuii A. M. Byriaeposa (3 1)

1

[IpenmeT opraHu4eCcKO XUMHUHU

Opranudeckue BEIIeCTBA: MPUPOHEIE,
HCKYCCTBEHHBIE U CUHTETUUYECKHE.
Oco0eHHOCTH COCTaBa U CTPOEHUS
OpraHYeCcKUX BellecTB. Butanusm u
ero kpax. [lonstue 006 yriaeBogopoaax.
Jlemoncmpayuu. 11naBnenue,
00yTJIMBaHUE ¥ TOPEHUE OPTaHNYECKUX
BelIeCTB. MoJ1esI MOJIEKYIT
OPraHUYECKUX COCTUHECHUN Pa3HBIX
KJIaCCOB (IIAPOCTEPKHEBBIE U
00bEMHBIC). OTipeiesieHre 2JIEMEHTHOTO

COCTaBa OPraHUYCCKUX COGI[I/IHeHI/H‘/'I.

XapakTepu30oBaTh 0COOEHHOCTH COCTaBa
U CTPOCHUSI OPTaHMYECKUX BEIIECTB.
KnaccudunmpoBaTs UX Ha OCHOBE
MPOUCXOXKJEHUS U IEPepabOTKH.
ApPryMEHTUPOBATh HECOCTOSTEIbHOCTD
BUTAJIN3MA.

OnpenensTe OTIMYUTEIbHbBIC

0COOEHHOCTH YTJIEBOJIOPOIOB.
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[Toptpetst A. M. bytiieposa,
. 4. bepuemnyca, ®©. Bénepa

2 OcHoBHbIE NIOJI0KEHUS TeOpUuH | OCHOBHBIE TIOJIOKEHUS TEOPUU Dopmynupoeams OCHOBHBIE TTOJIOKEHUS
XUMHUYECKOTO CTPOCHUS XUMHUYECKOTO CTPOCHHUS TEOPUH XUMUYECKOTO CTPOCHUS
A. M. bytneposa A. M. bytnepoBa. BaneHTHOCTS. A. M. bytnepoga.
CtpykTypHBIE POPMYJIIBI — MOJHBIE U Paznuuars NOHATHUSL «BAIGHTHOCTHY U
cokpaténuble. [IpocTeie (OAMHAPHBIE) U | «CTETIEHb OKUCICHUS».
KpaTHbIEe (JIBOMHBIC U TPOWHBIC) CBS3H. CocTaBisTh MOJIEKYJISPHBIE U
N3omepsl u nzoMepus. Bzanmuoe CTPYKTYpHbIE (DOPMYJIBI.
BJIMSIHHE aTOMOB B MOJIEKYJIE. KrnaccugunupoBaTh KOBaJIECHTHBIE CBSI3U
Llemoncmpayuu. Iloptpersl 110 KPATHOCTH.
A. M. bytneposa, O. ®paHkiania, OOBSCHATH SIBJICHUE U30MEPUH U
®. A. Kekyre. B3aMMHOE BIIMSHUE AaTOMOB B MOJIEKYJIE
JlabopamopHuie onvimsi. I3roToBneHue
MOJICJIEH OPraHUYECKUX COCTMHECHUN
3—14 Tema 2. YrieBoaopoabl U X NPUPOAHBIE HCTOYHUKH (12 4.)
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3—4

AJKaHbI

AJIKaHBI, WU TIPEJCTbHbBIC
YTJIEBOAOPOABL. ['OMOIOrM4YeCcKuil psijt
aJIKaHOB U ero oOmas Gopmya.
CtpyKTypHast U3BOMEPHUS YIIEPOIHOU
uenu. Pagukansl. Homenknatypa
AJIKAHOB. XMUMHUYECKUE CBOMCTBA
aJIKaHOB: TOPEHUE, PEAKIIUU 3aMEIICHUS
(rajoreHupoBaHUE), PeaKIUs
pa3lIokKEHUs METaHa, PEAKLUs
JNETUAPUPOBAHUS TAHA.
Jlemoncmpayuu. I'opeHune aikaHoB (B
TOM YHCJIE U U3 pe3epByapa razoBoi
3axuraiku). OTHOIIIEHHUE aJIKaHOB K
pacTBOpaM MepMaHraHara Kajaus u
OpOMHOM BOJIC.

JlabopamopHuie onvimul. OOHApYKEHUE

IMPOAYKTOB I'OPCHUA CBCUYHU

OnpenensaTe NPUHAIIEKHOCTD BEIIECTB
K Pa3JIMYHBIM TUIAM (TpeeTbHBIM WIH
HEMpeleNbHbIM) U KJIaccaM
YTJIEBOJIOPOJIOB.

HaspiBaTh UX 110 MEXYHApOIHOU
HOMEHKJIATYpE, XapaKTEPU30BaTh
CTPOCHHE Y CBOMCTBA BAXKHEUIIINX
MIpEACTABUTEIIEH AJIKAHOB.

Habmronats u onuchiBaTh XUMUYECKUN
AKCIEPUMEHT C HOMOILBIO POJHOTO
A3bIKA U A3bIKA XUMUU.

O00011aTh 3HaHUSA U J€JIaTh BBIBOILI O
3aKOHOMEPHOCTSIX U3MEHEHHS CBOMCTB
YTIIEBOJIOPOIOB B TOMOJIOTHUECKUX
psax.

Pa3nuuars NOHATUA «H30MEP» U

«KT'OMOJIOI»
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AJNKEHBI

HenpenenbHbie yrineBoaopoibl. AJIKEHBI.

OtusieH. 'oMonoruyeckuit psiji aakeHOB.
CtpykTypHas U IpOCTPAHCTBEHHAS
(reoMeTpuYecKas) U30MEpHs.
[IpombInIeHHOE TTOTyYeHUE aTKeHOB:
KPEKUHT U JIETUJIPUPOBAHUE AJIKAHOB.
JlaGopaTopHoe MoJy4eHue dTHICHa —
peakIus JeruapaTaiiuy dTaHoa.
Peakuuu nprucoequHeHus: TUApATALINS,
TUAPOTraJOr€HUPOBAHUE,
rajioreHupoBanue. [IpaBuio
MapkoBHUKOBa. OKHCIIEHHE aJIKEHOB.
KauecTBeHHbIE peakiuu Ha
HEIpeeabHbIE YTIEBOAOPOIbIL.
Llemoncmpayuu. 1lonydenue stuneHa
peakiuen aAeruapaTtaliuy 3TaHosia, ero
TOPEHHE U OTHOLIECHUE

K pacTBOpaM NepMaHraHaTta KaJus U

OpoMHOI1 BosIe

HaspiBaTh ajyikeHBI 110 MEXIYHAPOIHOU
HOMEHKJIATYpE.

XapaKkTepu30BaTh ¢ HIOMOILIBIO POJTHOTO
A3bIKa U SI3bIKa XUMHUU CTPOEHHUE,
CBOICTBA, CLIOCOOBI MOJIYYEHHUS U
00J1acTH TPUMEHEHHUS ITUJICHA.
Habmonatb, caMOCTOSITENIBHO
MPOBOJUTH U ONUCHIBATh XUMUYECKUI
DKCIIEPUMEHT.

YcraHaBiIMBaTh 3aBUCUMOCTD MEXIY
THUIIOM CTPOEHUSI YIIIE€BOJOPOAA U €TO
XUMHAYECKUMU CBOMCTBAMHU Ha IIPUMEPE
JIOTUYECKHUX CBSI3€H: MPEACIbHBIA —
pEaKnK 3aMENICHHUS], HENIPEIECIIbHBIN —

PEAKIIMY PUCOETUHEHUS
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Ankanuensl. Kayuykn

AJKaJeHBI, WA JTUEHOBBIC
yriieBoAOpOabl. CONpsIKEHHBIC TUCHBI.
byranuen-1,3, uzonpen. Peakius
Jlebenena. Peakiiuu npucoeuHeHUS
ankaaueHoB. Kaydyku: HaTypaabHbIN,
cuHTeTH4eckue (0yTagueHOBBIH,
W30IPEHOBLIN). Bykanu3zanus kayuyka.
Pe3una. D60HMUT.

Jlemoncmpayuu. PaznoxeHue kaydyka
IIPY HArPEBAHUU, UCTIBITAHHUE POAYKTOB
Pa3JIoKEHUS Ha HENPEAEIbHOCTD.
Komnekuus «Kayuykwm».
Jlabopamopnuvie onvimul. ViccienoBanue

CBOMWCTB Kay4yKOB

HaspiBaTh 1MEHBI IO MEXKAYHAPOIHOU
HOMEHKJIATYpe.

XapakTepu30BaTh ¢ IOMOLILIO POJIHOIO
A3bIKA U A3bIKA XUMUU CTPOCHHUE,
CBOICTBA, CLIOCOOBI MOJIYYEHHUS U
00JacTH MPUMEHEHUS KayuyKOB.
Habmronats u onuchIBaTh XUMUYECKUN

OKCIICPUMCHT

AJNKUHEBI

AIIETUIICHOBBIE YTJI€BOIOPOIBI, UITH
ankunbl. [lorydenue u npuMeHeHue
areTrieHa. XUMHUYECKHE CBOMCTBA
alleTUJICHA: TOPEHUE, PEAKIIUU

IMPpUCOCOAUHCHUA

HaspiBath o MeX1yHApOIHOM
HOMEHKJIaType AJIKVHBL.
XapakTepru3oBaTh C MOMOIIBIO POJHOIO
A3bIKA U S13bIKa XUMHUHU CTPOECHHUE,

CBOMCTBA, CIIOCOOBI MOJYUYECHUS U
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TUPOTAIOTCHUPOBAHHUE,
rajoreHUpPOBaHUE, TUIpATALIUS
(peaxnus Kyuepona). Bunwmixmopu,
MOJTUBUHUIIXJIOPU/I.

Jlemoncmpayuu. llonyyeHnue aneTuiieHa
peakuue ruponn3a Kapouaa Kaiabius,
€ro ropeHHue U OTHOIIEHUE

K pacTBOpaM MepMaHraHaTa Kajaus U

OpoMHOM BojIE

00J1acTU IPUMEHEHUS ALlETUIICHA.
Habmronats u onuchIBaTh XUMUYECKUN
HKCIIEPUMEHT.

Paznuuath 0COOEHHOCTH peakuui
MPUCOEIUHEHUS Y alleTHIIEHa OT

TAKOBBIX Y 9TUJICHA

ApeHbl

ApoMaTuyeckue yrieBo0pOabl, UITU
apeHsl. beH30:1: ero ctpoeHue,
HEKOTOpbIe PU3NYECKUE U XUMUUYECKHE
CBOICTBa (rOpeHUE, PEAKIIUU
3aMelIeHUs — TaJIOT€HUPOBaHUE,
HUTPOBAHUE), MTOITYYEHUE U
MPUMEHEHHE. DKCTPAKLIHUS.
Jlemoncmpayuu. ViccmenoBanue CBOMCTB
O€H30J1a ¢ TOMOIIBI0 OBITOBOTO

pactBopuTenst «COIbBEHT

XapakTepu30BaTh C TOMOIIBIO POTHOTO
S3bIKA U SI3bIKA XMMHH OCOOCHHOCTHU
CTPOCHHMSI, CBOMCTBA U 00JIACTH
MpUMEHEHHS OCH301a.

HaGmronats u onuchBaTh
JIEMOHCTPAlMOHHBIN XUMUYECKUN

HKCIIEPUMEHT
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10 IIpuponHbli ra3 [IpuponHsblii ra3, €ro cocras. XapakTepu3oBaTh ¢ MOMOILBI POAHOTO
[IpeumyiiecTBa NpUPOTHOTO raza Kak SI3bIKA U S3bIKa XUMUU COCTaB U
TOTUIMBA. XUMHUYECKas nepepadoTka OCHOBHBIE HAIIPABJICHUS UCIIOJIH30BAHUS
MPUPOJTHOTO Ta3a: KOHBEPCHUSI, TUPOJIU3. | U IEpepabOTKH MPUPOTHOTO raza.
CuHTe3-Ta3 U ero UCIOoJIb30BaHUE. VYcraHaBiIMBaTh 3aBUCUMOCTh MEXKY
Hemonctpauuu. Kapra nosie3nbix o0béMamMu JOOBIYM MPUPOJTHOTO rasa B
UckonaeMbix PO P® u GromxeToMm.
HaxonuTh B3aMOCBSI3b MEKITY
M3y4aeMbIM MaTepuajIoM U Oyayuiei
npodeccruoHaIbHOM 1eSITeNTbHOCTHIO.
Coburonath rpaBuiia IKOJIOTHUECKU
IpPaMOTHOTO TTOBEACHUS 1 O€30MacHOr0
oOpalieHus ¢ MPUPOJTHBIM ra30M B OBITY
Y Ha IPOU3BOJICTBE.
11 Hed b 1 criocoOsI e [TomyTHEII HEDTAHOI Ta3, €ro cocTaB U | XapaKTEpU30BaTh COCTaB M OCHOBHBIC

nepepaboTKu

dpaximm — ra3oBblii OCH3UH, MPOTaH-
OyraHoBasi, cyxoi ra3. Hedts, €€ cocras
U epepaboTKa U IeperoHKa, KPEKUHT,

pudopmunr. HegrenpoayKTel.

HaIlpaBJICHUS UCTIOJIb30BAHUS U
nepepadboTKu HEPTH.
VY craHaBiIMBaTh 3aBUCUMOCTh MEXKTY

o0bémamu 100b1uu HeGTU B PD 1
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OkTaHOBOE YKCIIO OCH3MHA.
Hemoncmpayuu. Konnexuust «Hed b u
He(TENPOyKThI», BUIe0(hparMeHThl U

cnaiael «Ileperonka HeQTH»

OIOJIPKETOM.

HaxoauTe B3aMMOCBSI3b MEXAY
U3y4aeMbIM MAaTepUaIoM U OyyIien
npodeccruoHaIbHOM 1eSITeNTbHOCTHIO.
Coburonath npaBuia 3KOJIOTHUECKU
IPaMOTHOTO MOBEACHUS U O€30MacCHOr0
oOpaienus ¢ HepTenpoayKTaMu B OBITY

1 Ha IIPOU3BOACTBC

12

KameHnHnbIi1 yrosib u ero

nepepaboTka

Hckonaemblil yromib: aHTpaIUT,
KaMeHHbIH, Oypbiid. KokcoBanme
KaMEHHOTrO yriisi. KOkCOBBIH ras,
aMMHa4Has BOJa, KAMEHHOYTOJIbHAs
cMoa, Kokc. ["asudukanus u
KaTaJIUTUYECKOE TUAPUPOBAHKE
KaMEHHOT'O YIJISl.

Lemoncmpayuu. Konnexkuust
«KameHHBIN yroiap v MpOAYKThI €TO
nepepaboTkny. BuneodparmeHTs! u

cnanasl «KokcoxmMmmuueckoe

XapakTepu30BaTh MPOUCXOXKICHUE U
OCHOBHBIE HAIIPABJICHHS MCIIOJIH30BAHUS
U iepepaboTKN KaMEHHOTO YTJIs.
VYcraHaBIMBaTh 3aBUCHMOCTD MEXTY
00béMamMu TOOBIYM KAMEHHOTO YTJIs B
P® u GromxeToM.

HaxonuTh B3aMOCBSI3b MEXIY
M3y4aeMbIM MaTepHajIoM U OyayIien
po¢eCCHOHATILHON JASATESITbHOCTHIO.
Co0nroath mpaBuia SKOJIOTHYECKH

IPaMOTHOIO MOBEICHUS U 0€30I1aCHOTO
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IIPONU3BOJACTBO»

oOpallleHus C KAMEHHBIM YIJIEM U
IPOAYKTaMHU KOKCOXUMHYECKOTO

MIPOU3BOJICTBA B OBITY U

MPOMBIIIJIEHHOCTH
13 [ToBTOpEHue n 06001IEeHNE TectupoBanue, pemieHue 3a1a4 u BBITIOTHATE TECTHI, peliaTh 3aa4u U
yOpaXKHEHUH 10 TeMe yIOpaXHEHUS 110 TEME.
[TpoBOAKTH OIIEHKY COOCTBEHHBIX
JIOCTHKECHUN B YCBOCHUH TEMBI.
KoppekTupoBath CBOM 3HAHUS B
COOTBETCTBHH C TUIAHUPYEMBIM
pe3yJIbTaTOM
14 Kontponshas padota Ne 1 «Teopust ctpoeHust oprannueckux coequaenuii A.M. byTiepoBa. YTiieBogopoas»
15—28 Tema 3. Kucjiopoa- u a3oTconep:kaiiue oprannueckue coequnenus (14 )
15—16 OnHOaTOMHBIE CITUPTHI O yHKIIMOHAJIbHAS THIPOKCUIIbHAS HaspiBate ciupThl 1O MEXKAYHAPOIHOM

rpynna. I'oMoJIorn4ecKkui psa
IIPEEIbHBIX OJJHOATOMHBIX CIIUPTOB.
N3oMepust moaoxKeHus
byHKIIMOHATBEHOM TpynTibl. Bogopomnas

CBsI3b. XMMHYECKHE CBOMCTBA CIIUPTOB.

HOMEHKJIAType.
XapakTepu30BaTh C HIOMOIIBIO POJTHOTO
A3bIKa U A3bIKa XUMUU CTPOEHUE,
CBOMCTBA, CIIOCOOBI MOTYyYECHUS U

o0iacTu IMPUMCHCHHUA IIPCACIbHBIX
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Anpaerunnas rpynna. Peakuus
TepUPUKALNHU, CIIOKHBIE DPUPBI.
[Ipumenenue ciuptos. [elicTBre
METHUJIOBOI'O ¥ 3TUJIOBOT'O CIIUPTOB HA
OpPraHU3M YEJIOBEKa.

Hemoncmpayuu. OKucieHue cnupra B
anbaerul. Jlabopamopnule onvimei.
CpaBHEHHE CKOPOCTU UCTIAPEHUS BOJIbI

M 9TaHOJIa.

OJIHOATOMHBIX CIIUPTOB
KnaccudunnpoBath CiupThl O UX
ATOMHOCTH.

HabmomaTe, caMOCTOSITEIIEHO
MIPOBOJIUTH U OTTUCHIBATh XUMHUUECKU

OKCIICPUMCHT

17

MHoroatoMHbI€ CIIUPTHI

MHOroaTtoMHbI€ CIIUPTHI.
OtuneHrnukois. ['nmuuepun. [omnyyenue
Y XMMHYECKHE CBOMCTBA MHOTOATOMHBIX
criupToB. KauecTBeHHast peakius Ha
MHOTOATOMHBIE CITUPTHI. AHTU(DPHU3HIL.
Llemoncmpayuu. KauecTBeHHAs peakuus
HA MHOT'OATOMHBIE CIIHPTHI.
JlabopamopHvie onvimul.

PaCTBOpI/IMOCTB rimnocpuHa B BOJAC

KnaccudumupoBaTh CIUPTHI 11O UX
aTOMHOCTH.

XapakTepru30BaTh ¢ TOMOIIBIO POJTHOTO
SI3bIKA U SI3bIKA XUMUHU CTPOCHHE,
CBOICTBA, CIOCOOBI MOTYYCHUS U
00JaCTH TPUMEHEHHSI MHOTOATOMHBIX
CIIUPTOB.

NnentudunmupoBat MHOTOATOMHBIE

CIIUPTHI C TIOMOIIBIO KAY€CTBEHHOU

pEaAKIIMHN.
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HaOmronats, caMoCcTOSITEILHO

IMPOBOAUTDL U OITMCHIBATH XUMHYECCKUMN

DKCIICPUMEHT
18 ®denon deHoI1, ero CTpOCHHE, MOTYUYCHHE, XapakTepu30BaTh C TOMOIIBI0 POTHOTO
CBOICTBA M MpuMeHeHUe. KauecTBEHHBIC | SI3bIKA U S3BbIKA XUMUU 0COOCHHOCTH
peaknuu Ha peHO. B3anMHOE BIUsSHUE | CTPOEHUS U CBOMCTBA (DEHOJIa HA OCHOBE
aTOMOB B MoJIeKyJe deHoa. B3aMMHOTO BJIMSIHUSI aTOMOB B
Jemoncmpayuu. PacTBOpuMOCTh MOJIEKYJIE, a TAK)KE CIIOCOOBI MOTYYCHUS
¢deHosa B BojJie IpH OOBIYHOM 1 00J1acTH MpUMEHEHUs PeHoIa.
TEeMIIepaType U MpU HarpeBaHUU. HaGro1aTh 1 onuchIBaTh
KauectBennblie peakiuu Ha GpeHom JEMOHCTPALIMOHHBIN XUMUYECKUM
HKCIIEPUMEHT.
CoburonaTh paBuIIa IKOJIOTHUECKH
IpPaMOTHOTO U 0€30MacHOT0 OOpaIICHHUS
C TOPIOYMMH U TOKCUYHBIMH
BEIIECTBAMU B OBITY M OKpYKArOIICH
cpene
19 AJbaeruipl Anbaerunbl. Dopmanbaerua u XapakTepru30BaTh € TOMOIILIO POJTHOTO

aretTanpaerun]. XuMU4eCKUe CBOMCTBA

SI3BIKA U SI3bIKA XUMHUH OCOOCHHOCTH
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anbaerugoB. KauecTBeHHbIE peakuy Ha
anpaerunasl. Peakiuu
nojukoHaeHcanuu. KapoonunpHas
rpynna. KeTonsl Ha mpuMepe areToHa.
Jlemoncmpayuu. KauecTBeHHbIE

PCaK Ha aAJIbACTUIbI

CBOMCTB (popMainbrieruaa u
alieTaJIbJIeru1a Ha OCHOBE CTPOEHUS
MOJIEKYJI, CTIOCOOBI MOTYYEHHUS U UX
00J1aCTH MPUMEHEHHUS.

HabmionaTh, OMUCHIBATh U MPOBOAMTH
XUMUYECKUH IKCTICPUMEHT.
WnentndunmpoBath ajabIeTHIbI C
TIOMOIIIbIO KAUECTBEHHBIX PEAKITUH.
CobmroaTh IpaBUiIa YKOJIOTUYECKH
IPaMOTHOTO U 0€3011acHOTO O0palleHus
C TOPIOYUMH U TOKCUUHBIMU

BEIIECTBAMU B OBITY M OKpY>KarOIIeH

cpene

20

KapGoHoBbIE KUCTOTHI

[IpenenbHbIE OMHOOCHOBHBIE
KapOOHOBBIE KUCIIOTHI, HX
TOMOJIOTUYECKUU Psifl, MPEICTaBUTEIIH,
UX MOJy4eHHE U IPUMEHEHHUE.
XHUMHUYECKHE CBOMCTBA KAPOOHOBBIX

KUCIOT. Peakuus atepudukanmu.

XapakTepu30BaTh C TOMOIIBI0 POTHOTO
S3BIKA U SI3bIKA XUMHH OCOOCHHOCTHU
CBOMCTB KapOOHOBBIX KHCIIOT Ha OCHOBE
CTPOCHUS UX MOJIEKYJI, a TAKXKE
CroCcoObI OJIYYEHUsI U 00JIACTH

MIPUMEHEHHS] MyPaBbUHOM U YKCYCHOU
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Jlemoncmpayuu. IlpencraBurenu
Pa3JIMYHBIX KJIACCOB KapOOHOBBIX
KHCJIOT.

JlabopamopHvie onvimel. XUMUUECKUE

CBOMCTBA YKCYCHOM KHCIIOTBI

KHUCJIOT.

Paznuuate o01iee, ocoOeHHOE U
CIMHUYHOE B CTPOSHUHU U CBOMCTBAX
OpraHu4eckux (MypaBbUHOU H
YKCYCHOM) M HEOPTaHUYECKUX KHCIIOT.
HaGuronath, OMUCHIBaTH U IPOBOAUTH
XUMHYCCKUH IKCITEPUMEHT.
Co0uro1aTh IpaBUIIa IKOJIOTHUCCKH
IPaMOTHOTO 1 0€30ITaCHOT0 OOpalllCHHS
C TOPIOYMMH U TOKCUYHBIMH
BEIIECCTBAMU B OBITY M OKPYKAFOIIICH

cpene

21

Cnoxusbie 3¢upsl. Kupbl

Peakmus stepudukanuu. CnoxxHbie
a¢upsl. Kupsl, UX cOCTaB U THAPOIIN3
(KUCTIOTHBIN U 111eJ109HOM). Mblia.
['mapupoBaHue )KUPOB.
Lemoncmpayuu. Konnekius CI0xKHbIX
a¢upos. Komtexrus sxupoB. OOpasibt

TBépI[OFO H XKHUAKOI'O MBLIA.

PasznuuaTh peakiuu 3TepuduKanum Kaxk
o0paTUMOii OOMEHHBIN TIPOIIECC MEXKTY
KHCJIIOTAMH U CIUPTAMHU.
XapakTepu30BaTh 0COOEHHOCTH CBOMCTB
YKUPOB HA OCHOBE CTPOCHUS UX
MOJIEKYJI, a TAKXKe KilaccuuKaum

JKAPOB IO UX COCTABY U
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Jlabopamopnuie onvimul. OnpenieneHne

HEMPCACIbHOCTH PACTUTCILHOTO Macja

IIPOUCXOXKICHUIO U IPOU3BOJICTBO
TBEPABIX KUPOB HA OCHOBE
PaCTUTENILHBIX Macell.

Ha ocHoBe peakuuu sTepuduKanmu
XapaKTEepU30BaTh COCTAB, CBOMCTBA U
00JIaCTH MPUMEHEHUS CIOKHBIX 3(PUPOB.
Ha6mtonars, onuckiBaTh U IPOBOJIUTH
XUMHAYECKUU IKCIIEPUMEHT.

CobmroaTh paBuiia SKOJIOTHYECKU
IPaMOTHOTO U 0€3011acHOTO O0palleHus
C TOPIOYMMHU U TOKCUYHBIMU
BEIIECTBAMHU B OBITY U OKpYKaroIen

cpene

22

YrieBosl

YraeBoabl. MoHocaxapuibl. [ 71r0k03a
Kak anpaeruaocupt. Copour.
MOJIOYHOKHCIIOE U CIUPTOBOE
opoxxenue. PotocunTe3. Jlucaxapusl.
Caxapo3a. [Tonucaxapuapl: kpaxma,

OCIJI0JI034a.

XapakTepu30BaTh COCTAB yTIEBOJIOB.
KnaccudunmpoBaTs X Ha OCHOBE
CIIOCOOHOCTH K THJIPOJIHU3Y.
OnuceiBaTh CBOMCTBA TIFOKO3BI KAK
BEILIECTBA C IBOMCTBEHHOU (hyHKIIMEH

(aspieTUIOCTIMPTA).




41

Jlemoncmpayuu. B3aumonencraue
IF0KO3BI ¢ ruapokcuom meau(1l) kak
anpaerunocnupra. KauectBennas
peakIus Ha KpaxMmall.

Jlabopamophvie onvimol. OOHapYKEHUE

KpaxMajia B IPOAYKTAX MATAHUA

Y cTaHaBIMBaTh MEKIIPEIMETHBIE CBSI3U
XUMUH 1 OMOJIOTUHM Ha OCHOBE
PACKpBITUSI OMOJIOTUYECKON POJIU U
XUMHUYECKHUX CBOMCTB BaKHEHUIIINX
MpEeICTaBUTENICH MOHO-, JU- U
MOJIMCAaXapHUJIOB.

Ha6mronath, onuceiBaTh U MPOBOIUTH
XUMUYECKUMN IKCTIEPUMEHT.
Co0roaTh mpaBuiia TEXHUKU
0e3omacHOCTH TIpU paboTe B KaOMHETE

XHUMHH

23

AMUHBI

AmMuHoOrpynmna. AMUHBI TpeJeTbHbIC U
apoMarnyeckue. AHwimH. [lonydyenue
aMuHOB. Peakuus 3uHrMHA. XUMHUYECKUE

CBOMCTBA U IMPUMCHCHUC aMHWHOB.

Lemoncmpayuu. loptper H. H. 3ununa.

Kosekyst aHMIMHOBBIX KPACUTEIIEH.
JlabopamopHvie onvimul. I3rotoBnenune

MOJEJIEN aMUHOB

XapakTepu30BaTh C TOMOIIBIO POTHOTO
A3BIKA U SI3bIKA XUMHH OCOOCHHOCTU
CTPOEHHSI U CBOMCTB AMUHOB U aHUJIMHA,
B YACTHOCTH, Ha OCHOBE B3aHMHOTO
BIIMSIHMSI aTOMOB B €r0 MOJIEKYJIE, a
TaK)Ke Croco0bl MOJy4eHUs! U 00J1acTh
MPUMEHEHUS aHUJIMHA.

ApryMeHTUPOBAaTh YyBCTBO T'OPJIOCTH 32
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JIOCTUKEHUSI OTEUECTBEHHOU
OPraHUYECKON XUMUHU.

Co0ro1aTh npaBuiia SKOJIOTMYECKU
IpPaMOTHOTO U 0€30MacHOI0 O0palleHHs
C TOPIOYMMHU U TOKCUYHBIMHU
BEILIECTBAMU B OBITY U OKPYKAIOIIEH

cpene

24

AMUHOKUCIOTHI. benkn

AMHMHOKHUCITIOTHI Kak aM(OTEpHBIC
opraHudeckue coeAuHeHus. [ unuH.
Peakmus nonukonaencaruu. [lentuanas
cBs3b. [lepBuuHas, BTOpuyHas,
TPETUYHAsI CTPYKTYPHI OSITKOB.
KauecTBeHHbIe peakiiuu Ha OENKH.
['maponus. Jlenatypanus.
buonorndeckue GpyHKIuu OEIKOB B
OpraHu3Me.

Jlemoncmpayuu. CBONCTBA IITUIIMHA.
[{BeTHBIEC peaKkuu OEIKOB.

JlabopamopHvie onvimul. JleHaTypanus

OnuchIBaTh CBOMCTBA aMUHOKHCIIOT KaK
OMGYHKIIMOHAIBHBIX aM(POTEPHBIX
COEIMHEHUM.

YcraHaBIMBaTh MEXKIIPEIMETHBIC CBSA3U
XHUMHUHU 1 OMOJIOTHY HAa OCHOBE
PACKpBITHS OMOJIOTUYECKON POIH U
XUMHUYECKUX CBOMCTB aMHUHOKHCIIOT.
OnurceIBaTh CTPYKTYPHI M CBOHCTBA
O€JIKOB Kak OMOMOJIMMEPOB.

Y craHaBIMBaTh MEXKIIPEIMETHBIC CBS3U
XUMHH 1 OUOJIOTHH HAa OCHOBE

PACKPBITHS OMOJIOTHYECKON POJIU U
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OEJIKOB

XUMHUYECKUX CBOUCTB OEJIKOB.
[TpoBoaNTH, HAOIIOIATH U OITUCHIBATH

XUMHUYCCKUMN SKCIICPUMCHT

25 ['eHeTHueckas CBSA3b MEKTY [ToHsiTHE O FrEeHETUYECKOM CBSA3H Ha YcranaBIuBaTh B3aUMOCBSI3b MEXKTY
KJIacCaMU OPraHUYECKUX IPUMEPE B3aUMOIIEPEX0I0B MEKTY COCTaBOM, CTPOSHHUEM U CBOWCTBAMMU
COCTMHCHUI KJIaCCaMU YTJIEBOJIOPOIOB, KUCIIOPOA- M | IPEJICTaBUTEIICH KIIACCOB
a30TCOJIepKAINX COCTMHCHHM. YIIEBOAOPOJIOB, KUCIOPOI- U
Wnmroctpalivsi TeHETHYECKOM CBSI3M HAa | @30TCOAEP KALUX COSAUHEHUH.
IpUMEpPE OPraHNYCCKUX COCTMHCHHUM OnuchIBaTh C TOMOIIBIO POJTHOTO SI3bIKA
Pa3IUYHBIX KJIACCOB, COJICPKAIIMX JABa | U s3bIKa XUMUU F€HETUUYECKHUE CBS3H
aToMa yriiepojia MEXy KJIacCaMH YTJIEBOJIOPOJIOB,
KHCJIOPOJI- ¥ @30TCOACPKAIINX
COeIMHEHUH
26 ITpakTryeckas padora Ne 1. Nnentudukamnms opraHudecKux [TpoBoaKTH, HAOMIOAATH U OTIUCHIBATH

Nnentudukamms

OPraHUYECKUX COCTMHEHU N

COEeIMHEHUN

XUMHYECKUI OKCIICPUMCHT IJIA
IMOATBCPIKACHUA CTPOCHUA U CBOMCTB
Pa3JIMYIHBIX OPraHUYCCKUX COGHHHGHHﬁ,
a TaK)KC HUX I/II[CHTI/I(I)I/IKEU_II/II/I C

IIOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ
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27 [ToBTOpEeHUE 1 0000IIEHNE TecTupoBaHue, peneHne 3a1a4 u BEITIOJTHATH TECTHI, peNIaTh 3a1a9u U
yIIpaKHEHUH TI0 TeMe YIPaKHEHUS 110 TEME.

[TpoBOIUTH OIIEHKY COOCTBEHHBIX
JIOCTH)KCHUN B YCBOCHUU TCMBI.
KoppekTrpoBaTh CBOM 3HAHHS B
COOTBETCTBHH C TUTAHHPYEMBIM
pe3yJIbTaTOM

28 KonTtponbsnas padorta Ne2 «Kucmopos- u a3oTcoiepkaiine OpraHndecKue COeTHHCHHS

29—33 Tema 4. Oprannveckasi XuMus 1 001ecTBo (5 4)

29 buorexHosorus PazButne 6uorexnonoruu. Tpu OOBACHATD, YTO TAKOE OMOTEXHOJIOTHS,

HaIpaBJIeHUsI OMOTEXHOJIOTHH: TeHHAs
(WM TeHeTUYeCcKas ) UHKEHEPUs;
KJIETOYHAs UHXEHEepHUs; OMOoJIornuecKast
MH)XeHepus. [ eHeTnuecku
moauduimpoBannbie opranu3msl ('MO)
Y TPaHCT€HHAas MPOMYKIUSI.
KnonupoBanue. UMMoOUIM30BaHHBIC
(dbepMeHTHI U X PUMEHEHHE.

Lemoncmpayuu. BuneopparMeHTsl u

reHHas (VTN TeHEeTUYeCcKast) MH)KEHEPHS,
KJICTOYHASI HEYKEHEPUsI, OMOJIOTHUeCKast
WH)KCHEPHSI, KIIOHUPOBaHUE,
UMMOOMIIN30BaHHBIEC ()EPMEHTHI.
XapakTepu30BaTh poJib OUOTEXHOIOTHU
B PEIICHUH MPOIOBOIIHCTBEHHOM
POOIEMBI M COXPAHEHUH 37]0POBBS

YCJIIOBCKA
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claiapl 10 OMOTEXHOIOTUN U

UMMOOUITN30BaHHBIM (hepMEeHTaM

30 [Tonumepsl Knaccuduxanus nonmumepos. KnaccuduumpoBate  momumepsl 1O
HckyccTBEHHBIE TOJIMMEPBL: LIEJUTYJION, | pa3IMYHBIM OCHOBAHUSIM.
aleTaTHBIM MENK, BUCKO3a, HeIodad. | PaznuuaTe MCKYCCTBEHHBIE TOJIMMEPHI,
Hemoncmpayuu. Konnexuuns KJ1accu(UIMpPOBaThH ux u
nosuMepoB. KoJuiekius CHHTETUYECKUX | WILTIOCTPUPOBATH TPYIIBI  MOJIMMEPOB
MOJIMMEPOB U U3JEIUM U3 HUX IpUMEPAMH.
YcranaBnuBath CBSI3U MEXIY
CBOWCTBaMHU MOJMMEPOB U 00JACTIMU
UX IPUMEHEHUs
31 CuHTeTHYECKHE MTOJTUMEPDI Crioco0b! MoTy4eHus! HOJIUMEPOB: Paznuuats HOJIMMEPU3ALIIIO u
HNOJUMEPU3ALIUS U TOTUKOHICHC AL, HOJIMKOH/IEHCALUIO.

Cunrernueckue kaydyku. [Imactmaccsr:
MOJIUCTUPOII, TE(IIOH,
NOMMBUHIIXJIOPUA. CHHTETHYECKUE
BOJIOKHA: KaIIPOH, HAWJIOH, KeBIap,
JaBCaH.

Jlemoncmpayuu. Koimnekus

[IpuBoguTH mOpHUMEPBHI 3THX CHOCOOOB
MOJIy4YEHUS MMOJIUMEPOB.

OnuchiBaTh CHUHTETHYECKUE KAYUYKH,
IJJACTMACCHl U BOJIOKHA HA OCHOBE CBSI3H

CBOWCTBAa — IIPUMEHEHHUE
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CUHTCTUYCCKHUX ITOJUMCEPOB: IIIACTMACC

¥ BOJIOKOH U U3JEJIUU U3 HUX

32 [IpakTuyeckast padota Ne 2 Pacno3naBanue miacTMacc u BOJIOKOH [IpoBoauTh, HAOMIONATH W OIHKCHIBATH
XUMHYCCKUH OKCIICPUMECHT TSI
UACHTU(UKAIIMY TIJITACTMACC ¥ BOJIOKOH C
MTOMOIIBI0 KQY€CTBCHHBIX PEaKITH

33 IToBTOpeHue u 06001eHNe Kypca. [logBeneHne UTOrOB Y4eOHOI 0 rojia.

34—35 Pe3epBHOE Bpems
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IIpumepHoe TemaTHYecKoe IVIAHUPOBaHMe Kypca 11 kiacca 6a30Boro ypoBHst

(1 4 B HEmemt0, Bcero 35 v, U3 HUX | 4 pe3epBHOE BpeMsi)

XapakTepucTUKa OCHOBHBIX BHUJIOB

XUMHNYCCKHUX 3JICMCHTOB

. . MennaeneeBa u yaeHUE O

nepuoja, rpynnel. BaseHTHbIe

AIIEKTPOHBI. DIEKTPOHHAS KOH(PHUTYpaITHs

Hovepa Tema ypoka OCHOBHOE COAEP)KAHUE YPOKA NesATeNbHOCTH o0y4daromuxcs (Ha
YPOKOB 11/T1
YpOBHE yUeOHBIX ICUCTBUI)
1—9 Tema 1. Ctpoenne Bemects (9 u)
1 OCHOBHBIE CBEICHUS O Ctpoenue aToma: siApo 1 JIEKTPOHHAS ApPryMeEHTUPOBATh CIOKHOE CTPOCHHE
CTPOEHUU aToMa o6omouka. M3otomnbl. XumMuueckui aToMa KakK CUCTEMBbI, COCTOSIIEH U3
3JIEMEHT. bOJbIION apOHHBIN s/ipa ¥ JIEKTPOHHON 000I0UKH.
KOJUTaiiiep. Y POBHU CTPOEHHUS BEIIECTBA. | XapaKTepU30BaTh YPOBHU CTPOCHUS
Jlemoncmpayuu. IlopTpeTsl BEIIECTBA.
3. Pezepdopna, H. bopa. OnuceiBaTh yCTPOMCTBO U paboOTy
BuneodparmenTs! u cnaiiasl «bombmioi bospioro axpoHHOro Kojanaepa
aJIpOHHBIN KOJUIAUIep», «Y pOBHU
CTPOEHUS BEILIECTBA»
2 [Tepuoanueckas cucrema @U3NYECKUI CMBICII HOMEPOB: 3JIEMEHTa, | HaxoauTe B3aMMOCBSA3U MEXKIY

ITOJIOKCHHUECM JJICMCHTA B

MIEPUOIUYECKON CUCTEME




48

CTPOCHHUHU aTOMa

aTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS
CBOMWCTB DJIEMEHTOB B IIEpUOJAX U
rpymmax. JJIEKTPOHHBIE CEMENCTBA
XUMHUYECKUX DJIEMEHTOB.
Hemoncmpayuu. Paznuansie Gopmbl
[lepnoauyeckoii cuCTEMbI XUMHYECKUX
aneMmeHToB 1. 1. Menneneesa. [loptper
J1. 1. MeHnpeneena.

JlabopamopHule onvimei.
MopnennpoBaHue NOCTPOCHHUS
Ilepronueckoi CUCTEMBI C TIOMOILBIO

KapToueK

. . MenneneeBa U CTPOEHUEM €TO
aToMa.

CoCTaBIATH 3JIEKTPOHHBIE U
AIIEKTPOHHO-TpapuiecKkue GopMyIibl
aToOMOB S-, p- ¥ 0- 2JIeMEHTOB.
OTHOCUTDh XUMUYECKUE IEMEHTHI K
TOMY WJIM UHOMY 3JIEKTPOHHOMY

CEMEUCTBY

dunocodckre 0OCHOBBI
obmHuoctu [leproanyueckoro
3aKOHA U TEOPUH XUMUIECKOTO

CTPOCHHUS

[IpeanockIKN OTKPBITHS
[leproanueckoro 3ak0Ha U TEOPUHU
XUMHUYECKOT0 CTpOeHUs. Poiib TuuHOCTH
B HCTOpUU XUMUHU. POJIb pakThky B
CTaHOBJICHUHU U PA3BUTHU XUMUYECKOU
TEOpUHU

Jlemoncmpayuu. Ioptpetst . W.

[IpeacTaBnsATh pa3BUTHE HAYYHBIX
TEOPUil IO CIUPAIN HA OCHOBE TPEX
dbopmynupoBok [leprnonuyueckoro 3akoHa
Y OCHOBHBIX HANpPABJICHUN pa3BUTHUA
TEOPUH CTPOCHHUSI (XUMHYECKOTO,
ANIEKTPOHHOTO U MPOCTPAHCTBEHHOTIO).

XapakTepu3oBaTh POJIb MPAKTHUKHU B
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MenpaeneeBa u A. M. bytnepoa

CTAHOBJICHUHU U PA3BUTHUU XUMHUYECKOU
TEOPHUH.

ApryMeEHTUpPOBATh YyBCTBO FOPAOCTH 3a
JOCTHKEHUSI OTEYECTBEHHON XUMUH U

BKJIaq pOCCHfICKHX y‘léHBIX B MHUPOBYIO

HayKy

HonHas xumudeckas CBSI3b U
HOHHBIC KPHUCTAJNIMICCKUC

pEemETKU

KaTroHbl kak IpOIyKT BOCCTaHOBIICHUS
aTOMOB METaJUIOB. AHUOHBI KaK IPOAYKT
OKHCJIEHUS aTOMOB HeMeTaJI0B. loHHas
XUMUYECKas CBSI3b U HOHHAS
KpUCTaJUIMYeCKas pemeTka. FoHsbI
IIPOCTHIE U CIIOKHBIE.

Jlemoncmpayuu. Moaenp
KPUCTAJUIMYECKOUN PEIIETKH XJIOpUIa
HaTpust. OOpa3ibl MUHEPAIOB C MOHHOU
KPUCTAJUIMYECKOUN PEIIETKOM : KaJIbLIUTA,

rajiura

XapakTepu30oBaTh HOHHYIO CBA3b Kak
CBSI3b M@Ky MOHAMH, 00pa3yOIUMUCS
B PE3yJIbTaTE OTAAYU WUJIU IpUEMA
AJIEKTPOHOB aTOMaMH WJIU TpyHIaMu
aTOMOB.

KnaccuduimpoBaTh HOHBI O pa3HBIM
OCHOBaHUSIM.

Y craHaBiIMBaTh 3aBUCUMOCTD MEXKY
THUIIOM XUMUYECKOU CBSI3H, TUIIOM
KPHUCTAJUIMYECKON PEMIETKU U

(bU3NYECKUMU CBONCTBAMU BEIIECTB

KoBaneHTHas xuMudeckas

CBSA3b. ATOMHBIE U

KoBaneHTHas HENoJsApHAs ¥ NOJISIpHAs

CBSI3U. DNEKTPOOTPULIATENBHOCTb.

OOBSCHIATH UHEPTHBIE CBOMCTBA

0JIarOpOHBIX Ta30B 0COOCHHOCTIMU
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MOJIEKYJISIPHBIE

KPUCTAJUIMYECKUE PELLIETKU

KpatHocTh KOBaJI€HTHOM CBSI3H.
OOMEeHHBIN U TOHOPHO-AKIENTOPHBIN
MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHBIX
cBs3ei. [lonsspHOCTD CBA3U U MTOJIAPHOCTH
MOJIEKYJbl. MOJIEKYJISIPHBIC U aTOMHBIE
KPUCTAJUTUYECKHUE PEIIETKHU.
Jlemoncmpayuu. Moaenu
KPUCTAJUTUYECKHUX PEHIETOK «CYyXOT0
apAa» (MIu nojaa), amMasa, rpadura (wim

kBapua). Mozenb MossipHOro o0bEMa raza

CTPOCHHUS UX aTOMA.
XapakTepru30BaTh KOBAJICHTHYIO CBA3b
KaK CB$3b, BO3HUKAIOUIYIO 34 CUET
o0Opa3oBaHus OOIIUX IEKTPOHHBIX MAp
MyTEM MIEPEKPHIBAHUS DJIEKTPOHHBIX
opOuTaneu.

KnaccudumupoBats KOBaJICHTHBIE CBSI3H
10 Pa3HBIM OCHOBaHUSIM.
YcTaHaBIMBaTH 3aBUCUMOCTD MEXTY
THUIIOM XUMHYECKOU CBS3U, TUIIOM
KPHUCTAITTMYECKON PEIETKH 1

(bu3HUEeCKMH CBOMCTBAMU BEIIECTB

MeTtammnueckas XuMmuyeckas

CBA3b

MeTauindyeckre KpUCTalInueCcKue
peméTku. MeTtamnnueckass XuMA4ecKast
CBSI3b: HOH-aTOMBI Y JICKTPOHHBIN Ira3.
du3nyecKre CBOMCTBAa METAIJIOB U UX
MIPUMEHEHNUE HA OCHOBE 3TUX CBOMCTB.
CnuiaBbl Y€pHBIE U LIBETHBIC.

Jlemoncmpayuu. Moaenu

XapakTepu30BaTh METALUTUYECKYIO
CBA3b KaK CBS3b M€Ky HOH-aTOMaMH B
MeTalljlax U CIIaBax MOCPECTBOM
0000111eCTBIEHHBIX BaJICHTHBIX
AJIEKTPOHOB.

OOBSACHATD EAUHYIO IPUPOTY

XUMUYECKUX CBA3EU.
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KPUCTAIUTMYECKUX PEIIETOK METAJLIIOB.
JlabopamopHvie onvimbi.
MoaenupoBaHue METAIINYECKOU

KPUCTAJUIMYECKOU PEIIETKH

YcTaHaBiIuBaTh 3aBUCUMOCTD MEXKIY
TUIIOM XUMUYECKOH CBS3H, TUIIOM
KPUCTAJUIMYECKON PEIIETKU U

(1)I/IBI/I‘ICCKI/IMI/I CBOMCTBaMH BCIICCTB

BOI[OpOIIHaH XUMHUYCCKaA CBA3b

Bonopoanast xumuyeckas CBSI3b:
MEXKMOJIEKYJISIpHAS U
BHYTPUMOJICKYJISIpHAs. 3HAUCHUE
BOJIOPOJIHOM CBSI3U B IPUPOJIE U KU3HU
YEJI0BEKa.

Jemoncmpayuu. BuneodparMeHTHI U
cnaitbl «CTpYyKTYpBI OelKay.
Jlabopamopnuvie onvimul. JleHaTypanus

oeka

XapaKkTepru30oBaTh BOJOPOIHYIO CBS3b
KaK OCOOBII THII XUMHYECKOM CBSI3H.
PaznmnyaThe MEXMONEKYISIPHYIO U
BHYTPUMOJIEKYJIIPHYIO BOJIOPOIHBIE
CBSI3H.

YcTaHaBIMBaTh MEXKIIPEIMETHBIE CBS3U
c OmoJsiorueit Ha OCHOBE PACCMOTPEHUS
TIPUPO/JIBI BOJIOPOJIHOM CBSI3U U €€ POJIU B

OpraHu3aluy KUBOW MaTCpUHU

[Tonumepsr

[TonuMepsl, UX MOTYYEHUE: peaKIuu
MTOJIMMEPHU3ALIMU U TTOJTUKOHICHCALIUH.
[Imactmaccel. Bonokna. Heoprannueckue
MTOJIUMEPHI.

Jlemoncmpayuu. Konnekuuu

«ITnactmaccel», «Bomoknay. O6pasiibl

XapakTepu30BaTh MOJUMEPHI KAK
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS.
Paznuuars peakuuu nonuMepu3anuu u
MOJIMKOHACHCAIIUH.

OnuceiBaTh BaxKHEHIINE TPEACTABUTENN

ImiacTMacC 1 BOJIOKOH 1 Ha3bIBATb
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HCOPraHNM4YCCKUX MMOJIMMEPOB — BCIIICCTB

ATOMHOU CTPYKTYPBI

00JaCTH UX MPUMEHEHHS.
YcTaHaBnIuBaTh €AMHCTBO OPTaHHMUECKOM
¥ HEOPTraHMYECKOH XMMUU Ha MIpUMepe

HCOPTAaHUYCCKUX IMOJINUMCPOB

I[I/ICHepCHBIe CHUCTCMBI

JlucriepcHble cucTeMbl: TucniepcHas dasza
u aucnepcuonHas cpeaa. Knaccudukanms
JIMCTIEPCHBIX CUCTEM IO arperaTHOMY
COCTOSIHHUIO U 110 Pa3Mepy 4acTuil (asbl.
['pyboaucnepcHble CUCTEMBI: AMYIIBCHUH,
CYCIIeH3UH, a’p030JH. TOHKOUCTIEpCHbIE
CUCTEMBI: 3011 U resii. CHHepe3uc u
KOAryJIsus.

HHemoncmpayuu. O6pa3ipl pa3IuIHbIX
JUCIIEPCHBIX CUCTEM: AMYJIbCUH,
CYCIICH3UI, a3PO30JICH, TeJIEH U 30JIEH.
Koarynsamnus. Cunepesuc.
JlabopamopHhvie onvimul. Ilonyuenue
AMYJILCUU PACTUTEIBHOTO Maca.

[Tony4yeHune cycrnieH3nu «u3BECTKOBOTO

XapakTepu30BaTh Pa3IMYHbBIC THUITHI
JUCTIEPCHBIX CHCTEM Ha OCHOBE
arperaTHOr0 COCTOSIHUS JUCTICPCHOMN
¢da3bl U TUCTICPCUOHHOM CPEJIbI.
PackpbIBaTh poOJIb Pa3IMYHBIX THIIOB
JUCTIEPCHBIX CHCTEM B YKU3HH MTPUPOIBI
U 00111eCTBA.

[TpoBoaNTH, HAOJIOIATH U OITUCHIBATH

XUMHUYECKHAN SKCIIEPUMEHT
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MoJokay. [lomyueHne KoImouIHoro
pacTBopa KypuHOTO Oenka u
MCCIIEJIOBAHNE €T0 CBOKCTB C TOMOIIBIO

JIa3€PHOU YKa3KHU

10—21

Tema 2. XumMuyeckne peakunu

(12 )

10—11

Knaccuduxanuys XuMuaeckux

peakiuin

Peakniuu 6e3 usmMeHeHus cocTaBa
BEILIECTB: AJUIOTPONU3ALINH U
nzomepuzanuu. [[puunHbI AJNIOTPOTIUH.
Knaccudukanus peakiuii o 4ucity u
COCTaBY pEareHTOB U MPOAYKTOB U 11O
TerioBomy 3¢ dexty. Tepmoxumudeckue
YpPaBHEHUS pEaKIUM.

Jlemoncmpayuu. IK30- 1
SHAOTEPMUUYECKHE peaKnu. TennoBbie
SIBJICHUSI IPU PACTBOPEHUU CEPHOMU
KHUCJIOTBI © aMMHAYHOU CEJIUTPHI.
JlabopamopHnvie onvimul. IIpoBenenue
peaKunii, UAYIMKUX 0 KOHIIA, IO NPABUITY

beproiute

KnaccudunupoBath XumMuueckue
peaKiuy Mo pa3InuyHbIM OCHOBAHUSM.
XapakTepu3oBaTh TEII0Bon 3 PexT
XUMHYECKUX PEAKIIMi 1 Ha €r0 OCHOBE
pa3nuy4aTh 9K30- U SHIOTEPMUUYECKHE
pEaKIuu.

OTtpaxkathb TerinoBon 3 dexT
XUMHYECKUX PEAKIINi Ha MMUChME C
MOMOILBIO TEPMOXUMHYECKHUX
YPaBHEHHM.

[IpoBOIUTH pacy€TEI HA OCHOBE
TEPMOXUMHUYECKUX YPABHCHUM.
[IpoBOoANTH, HAOIOIATH U OMUCHIBATH

XUMHYECKUI OKCIICPUMCHT
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12

CKOpOCTh XUMHUYECKUX

peakuuu

CKopoCTh XUMHUECKOHN peakinu 1
(dakTopbl €€ 3aBUCUMOCTH: IPUPOIA
pearupyroumx BemecTB, I0Maab UX
CONPUKOCHOBEHUS, TEMIIEpaTypa,
KOHIEHTpALMS U HAIMYUE KaTalu3aTopa.
Karanuz. ®epmenTsl. UHrMOUTOPBHI.
Hemoncmpayuu. 3aBUCUMOCTb CKOPOCTHU
peaKkIuu OT MPUPOIbI BEIIECTB Ha
IpUMeEpE B3aUMOJIENCTBUS PACTBOPOB
Pa3JIMYHBIX KUCTIOT OJTMHAKOBOM
KOHLIEHTPALINK C OTMHAKOBBIMU
KycoukaMu (rpaHyJjaMM) [IUHKA U
OJINHAKOBBIX KYCOUKOB Pa3HbIX METAJIOB
(Maraus, HUHKa, Kelie3a) ¢ paCTBOPOM
COJITHOU KHCJIOTBL. B3anmoperncreue
PacTBOPOB CEPHON KHUCIIOTHI C
pacTBOpaMu THOCYIb(haTa HATPHUS
pPa3IMYHON KOHILIEHTPALIMU U

TeMnepaTypbl. Moaenb KUISIIEro Ciosl.

XapakTepu3oBaTb CKOPOCTh
XUMUYECKOU peakiuu U (pakTopsl
3aBUCUMOCTHU CKOPOCTH XUMUYECKOMN
pEeaKUu OT MPUPOJIbI PEATUPYIOIINX
BEILIECTB, X KOHIECHTPAIUH,
TeMIEepaTyphbl, MIOLIAIN
CONIPUKOCHOBEHMS BEIIECTB.
[TpoBoaNTH, HAOTIOATH U ONTUCHIBATH
XUMUYECKUIN SKCTIEPUMEHT C TTIOMOIIIBIO
POJHOTO SI3bIKA U SI3bIKA XUMUHU.
XapakTepu30BaTh KaTalu3aTOPhI U
KaTaJIn3 KaK CIIOCOOBI yIIpaBiIeHUS
CKOPOCTbIO XUMHUYECKON PEAKIIUH.
YcTaHaBIUBaTh HA OCHOBE
MEKIIPEIMETHBIX CBsI3CH ¢ OMOJIOTHEH
ob11ee, 0COOEHHOE U €AUHUIHOE I
(dhepMEeHTOB Kak OMOJIOTHUECKUX
KaTaJau3aTOPOB.

PackpsiBaTh poiib GEpMEHTOB B
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Pa3noxenue nepokcuia BoJopoaa ¢
MOMOIIBIO HEOPTaHUYECKUX
KaTaJu3aTopoB (cojel xkemne3a, noauaa
KaJiusl) ¥ IPUPOJHBIX 00BEKTOB,
coJiepKallux KaTtanaszy (ChIpoe MsCo,
KapTodennp).

JlabopamopHhvie onvimul. PaznoxeHue
NEPOKCHIa BOAOPOIa C TOMOIIBIO

JTMOKCHJIa MapraHIiia

OpraHW3aluy KU3HU Ha 3eMIIE, a TAKKE
B IIMIIIEBOU Y MEAUIIUHCKOUN

IMPOMBIIIIJICHHOCTHU

13

O6paTUMOCTh XUMHUYECKHUX
peakuui. XuMU4YECKOe
paBHOBECHE U CITIOCOOBI €T

CMEIICHUS

OO6patumble peakiuu. XUMHUYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIICHHUS.
OO6m1ast XxapakTepUCTUKA PEAKITUU
CHUHTE3a aMMHUAKa U yCIIOBHS CMELIECHUS
pPaBHOBECHS POU3BOJICTBEHHOTO
npoiiecca BIIPaBo.

Lemoncmpayuu. CmenieHue paBHOBECHS

B cucteme Fe*" + 3NCS™ < Fe(NCS);

XapaKkTepu30BaTh COCTOSHUS
XHUMHYECKOTO PABHOBECHS U CITOCOOBI
€ro CMEIICHUS.

[Ipencka3piBaTh HAIIPABICHUE
CMEIIEHUSI XUMUYECKOTO0 PaBHOBECHS
MIpU U3MEHEHUU YCJIOBUI MPOBEACHUS
00paTUMON XUMHYECKOU peaKIInu.
ApPrymMeHTUpOBaTh BHIOOP ONTUMAJIbHBIX
YCJIOBUM MPOBEIACHHUS

TCXHOJJIOTHYCCKOTO IIpoLecca.
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Ha6ntonath u onuchBaTh
JIEMOHCTPAMOHHBIA XUMUYECKUU

HKCIIEPUMEHT

14—15

I'mnponus

[M'unponus HeoOpaTUMBbI 1 0OpATUMBIH.
Tpu cay4das rugposnsa conen. Poib
rujposin3a B oOMeHe Bemiects. Poib
THJIPOJIN3a B YHEPTeTUYECKOM OOMEHE.
Jlemoncmpayuu. I'uaponns coneu
pasznuyHoro tuna. BugeodpparmMeHTs! u
cnanbl «brosiornyeckas poib
TUAPOIU3AN.

Jlabopamopnuvie onvimsi. VicibiTanne
WHJIUKATOPaMHU CPEAbI PACTBOPOB COJEMN

Pa3JIMYHbIX THUIIOB

XapakTepu30BaTh T’UPOJIN3 KaKk
00OMEHHOE B3aMMOJICHICTBHE BEIICCTB C
BOJIOM.

3anuchIBaTh YpaBHEHUS peaKIuit
TUAPOJIN3a PA3IMUHBIX COJICH.
Paznuyars ruposin3 mo KaTHOHY U
aHUOHY.

[Ipencka3pIBaTh PEaKIMIO CPE bl
BOJIHBIX PACTBOPOB COJIEH,
00pa3oBaHHBIX CHJIBHBIM OCHOBaHUEM M
c1a00M KHCIIOTOH, cJ1a0bIM OCHOBAaHUEM
Y CUJIbHOW KMCJIOTOM.

PackpsiBaTh poib 00paTUMOTO
TUPOJIN3a OPraHUYECKUX COCTMHEHUN
KaK OCHOBBI OOMEHA BEIISCTB B JKHUBBIX

OpraHu3Max U 00paTUMOro ruIpoJIn3a
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AT® kak OCHOBBI SJHEPTr€THUYECKOTO
oOMEHa B JKMBBIX OpraHU3Max.
[IpoBoaNTh, HAOIIOATH U OMTUCKHIBATH
XUMUUYECKHUI SKCTIEPUMEHT C TTIOMOIIBIO

POAHOTO A3bIKA U A3bIKaA XUMHUUN

16

OKHUCITUTEITBHO-

BOCCTAaHOBUTCIIBHBIC PCAKITNU

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE
peakuuu. CTeneHb OKUCICHMUS.
Oxkucnurenb 1 BOCCTAHOBUTEb.
OkwucrneHue u BOCCTaHOBJICHHE.
DNeKTpOHHBIN OastaHc
Lemoncmpayuu. Ilpocrenmme
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKIuu: B3aUMOJEHCTBUE IIUHKA C
COJISTHOM KUCJIOTOM U JKeJie3a ¢ Cylnb(haToM
menu(II).

JlabopamopHvie onvimboi.
BiaumoneiictBue pactBopa cynbdaTa
menu(Il) c )xene3oM u ruIpoOKCUIOM

HaTpus

XapakTepu30BaTh OKUCITUTEIBHO-
BOCCTAHOBHTEJILHBIC PEAKIIUU KaK
MIPOIIECCHI C U3MEHEHUEM CTETIeHEH
OKHCJICHHSI DJIEMEHTOB BEIIECTB,
YYaCTBYIOIIUX B PEAKIIUU.

CocraBnsats ypaBHenusi OBP ¢
MOMOIIBI0 METO/IA JIEKTPOHHOTO
OanaHca.

[TpoBoauTH, HAOIONATH U OMTUCHIBATH
XUMUYECKUH IKCTIEPUMEHT C OMOILBIO

POAHOIO A3bIKA U A3bIKA XUMHH
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17-18 DNEeKTPOIu3 paciyiaBoB U DIEKTPOIU3 PACTBOPOB U PACILIABOB XapakTepu30BaTh JIEKTPOIU3 KaK
pactBopoB. [IpakTuyeckoe anektponutoB. [IpakTudeckoe OKHCJIUTEIHO-BOCCTAHOBUTEIIBHBIN
IPUMCHECHHE JJICKTPOJIN3a PUMEHEHUE AIEKTPOIIH3A. mpoIiecc.

["anpBanomnacTuka. ['anmpBaHoCTErUsl. [Tpencka3bIBaTh KaTOHBIC U AaHOTHBIC
Padunuposanue. MIPOIIECCHI M OTPAKATh UX HA TTUChME

Jlemoncmpayuu. Monens 3JIEKTponu3Epa. | A1 pacIulaBOB U BOJAHBIX PACTBOPOB

Moaenp 37eKTPOIU3HON BaHHBI IS AJIEKTPOJIUTOB.
noytydeHus amomMunus. O0pasiisl PackpbIBaTh NpakTUUECKOE 3HAUCHUE
MPOMBIIIEHHBIX U3/ICJIHH, AIEKTPOJIU3a

HN3TOTOBJICHHBIX Ha OCHOBC

rajJbBaHOIIJIACTHKH U I'aJIbBAHOCTCI'H

19 [Tpaktrueckas pabora Ne 1. Pemenue sxcnepuMeHTaNbHBIX 3a1a4 10 | [[manupoBaTh, MpOBOAUTH HAOTIOIATH U
Pemienne skCiepuMeHTaNbHBIX | TEME «XUMHUYECKash PEaKIMsI» OMUCHIBATh XUMUYECKHUI SKCIIEPUMEHT C
3a7a4 110 TeMe «XHUMUYECKast COOJIIOJIEHUEM TTPABUII TEXHUKU
peaKxIus» 0e30IMmacHOCTH

20 [ToBTOpEeHue u 06001IIeHNE TectupoBaHue, pelieHNe 3a1a49 U BBITIOTHAT TECTHI, peliaTh 3aa4u U
U3yYEHHOTO YOPAXXHEHUH 10 TEME YIOPaXHEHUS 10 TEME.

[IpoBOAKTH OLIEHKY COOCTBEHHBIX

I[OCTI/I)KGHI/Iﬁ B YCBOCHHHU TCMEI.
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KoppekTupoBaTh CBOM 3HAHUSA B

COOTBCTCTBUM C INIAHUPYCMbIM

pe3yJIbTaTOM
21 Kontponbsnas padora Ne 1 «Ctpoenue BemniecTBa. XUMUYECKask peakius)
22—30 Tema 3. BemecTBa n ux cBoiicTa (9 )
22 MeTtajuisl O6mue pusnueckue cBorcTBa MeTauioB. | O6001IaTh 3HAHUS U JI€JIaTh BHIBOJIBI O
Knaccuduxaiys MeTanioB B TEXHUKE U 3aKOHOMEPHOCTSIX MOJO0XKEHUS U
xumud. O01IMe XUMUYECKUE CBOMCTBA M3MEHEHU CBOMCTB METAJIOB B
METAJIOB. Y CJIOBUS B3AaMMOJEHUCTBUS nepuojax u rpynnax Ilepuoandeckoit
METaJIJIOB C pACTBOPAMH KUCJIOT U COJIEH. | CUCTEMBI.
Merannorepmusi. XapakTepu30BaTh 00IINE XUMHIECKHE
Jlemoncmpayuu. Konnekunus METaLIOB. CBOMCTBA METAJJIOB KaK
BzaumonencTBrEe KOHIIEHTPUPOBAHHOM BOCCTAHOBUTEJIEW HA OCHOBE CTPOCHHUS
A30THOM KHCJIOTHI C MeABI0. Bempiiika MX aTOMOB U NIOJIOKEHUS METAJIIIOB B
TepMUTHOM cMmecu. [TopTper AIEKTPOXUMHUUECKOM Py HAIPSIKEHHUS.
H. H. bekeroBa HaGnronath 1 onuchIBaTh XUMHUYECKUIH
AKCIEPUMEHT C TOMOUIBIO POJITHOTO
A3bIKa U A3bIKa XUMUU
23 Hewmerannel. bnaropoansie Hewmerannel kak OKMCAUTENN. XapakTepu30BaTh 00IIME XUMUYECKHE




60

ra3bl

HemeTannbl, Kak BOCCTAaHOBUTEIIU. Psif
ANEKTPOOTPULIATENILHOCTH. IHEPTHBIE
WM 0JIarOpOJIHBIE Ta3bl.

Lemoncmpayuu. Konnekuns HEMETAIIIOB.
Bcenbika u€pnaoro nopoxa. BeltecHeHune
rajioreHoOB U3 UX pacTBOPOB APYTUMHU

rajJJorcHaMu

CBOMCTBA HEMETAIJIOB KaK OKMCIHUTEIICH
1 BOCCTAHOBUTEIECH Ha OCHOBE
CTPOCHUSA UX ATOMOB U MOJIO0KEHUS
HEMETAJIJIOB B PSAY
ANEKTPOOTPULIATETLHOCTH.

HaOmronats ¥ onmuceIBaTh XUMAYECKUH
AKCIIEPUMEHT C TOMOIIBIO POJTHOTO

A3bIKa U A3bIKAa XUMHUH

24

Kucnotsr HCOPraHN4YCCKUC U

OpPraHUYCCKHC

Kucnotsl ¢ Touku 3peHust aTOMHO-
MOJICKYJISIPHOTO YdeHUs. KHCIIOThI ¢
TOYKH 3PECHUS TEOPUH
AIEKTPOJIUTHICCKOMN TUCCOIUAITIH.
Kuciotsl ¢ Touku 3peHust IPOTOHHON
teopun. OOIIMe XUMUICCKHE CBOMCTBA
kucnot. Knaccudukanus Kucnor.
Iemoncmpayuu. Konnexkuust
OpraHUYECKUX U HEOPTraHUUYECKUX
KHCIIOT.

Jlabopamophwvie onvimul. ViccnienoBanue

XapakTepu3oBaTh OpraHUYECKUE U
HEOPraHUYECKHUE KUCIIOTHI B CBETE
TEOPHUHU BIEKTPOJIUTHUECKOMN
JIUCCOIMALIMM ¥ TIPOTOHHOMN TEOPHH.
KiaccudunmpoBath opraHu4ecKue u
HEOPTraHWYECKHUE KUCIIOTHI MO
Pa3IMYHBIM OCHOBAHUSM.

Pa3nuuarts oOiiee, 0cOOEHHOE U
€IMHUYHOE B CBOMCTBAX a30THOM,
KOHIIEHTPUPOBAHHOM CEPHOU U

MYpPaBbUHOW KHUCIIOT.
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KOHLEHTPUPOBAHHBIX PACTBOPOB COJITHOM
U YKCYCHOM KHUCIIOT KarneJIbHbIM METOJIOM

pu UX pa30aBlIeHUH BOAOU

[IpoBoauTh, HAOIIOAATH U OMUCKHIBATH
XUMUAYECKHUI SKCTIEPUMEHT C TIOMOIIBIO

POOHOTO sA3bIKA M AA3bIKa XUMHUHN

25

OcHoBaHus HCOPTaHUYCCKHC U

OpPraHUYCCKHC

OcHOBaHHUS C TOYKH 3PEHUS] aTOMHO-
MOJIEKYJISIPHOTO yueHusi. OCHOBaHHS C
TOYKH 3PEHUS TEOPUU
BJIEKTPOIUTUYECKON TUCCOLUAIUY.
OcHOBaHHUS C TOYKH 3PEHUS IPOTOHHOM
Teopun. OOIIME XUMUYECKHUE CBOMCTBA
ocHoBaHui. Kitaccuduxaiys ocHOBaHU.
Jlemoncmpayuu. Koexkius menodyen u
aMUHOB. B3anmoieiicTeue napos
KOHLICHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHUCIIOTHI U aMMHUaKa («IbIM 0€3 OTHS).
[lonydyeHne aMmMuaKka u U3y4€HHUE €ro
CBOMCTB.

JlabopamopHnvie onvimul. [lonyuenue
HEPaCTBOPUMOI'O THIPOKCUIA U ETO

B3aUMOJIEUCTBUE C KUCIOTOMN

XapakTepu30BaTh HEOPraHUICCKUE
OCHOBAaHUS B CBETEC TCOPHUHU
IEKTPOTMTHYCCKOM TUCCOITHAITIY.
Pasnuuate oO1iee, ocoO€HHOE U
CIMHUYHOE B CBOMCTBAX TMIPOKCUIOB U
OECKHCIIOPOTHBIX OCHOBaHUH.
XapakTepu30BaTh UX B CBETE
TIPOTOHHOM TEOPHH.

[TpoBOIUTH, HAOJIFOIATh U OITUCHIBATH
XHUMHYECKUH SKCIICPUMEHT C IMTOMOIIBIO

POAHOIO A3bIKA U A3bIKA XUMHHN
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26 AMmpoTepHbIe cOeTUHEHUS AMdoTepHbIe OKCUIBI U TUAPOKCUIBI. XapaKTepu30BaTh OPraHUYECKHUE U
HEOPraHU4YECKue 1 [lonyyenue u cBoiicTBa aMPOTEPHBIX HeopraHudeckue am(poTepHbIe
OpraHUYECKue HEOPraHMYECKUX COCTMHEHUN. COEIMHEHUS KaK BEIIECTBA C

AMUHOKHUCITOTBHI — aM(OTEpHbIE JIBOMCTBEHHOM (DYHKIIMEHN KUCIOTHO-
opraHuyeckue coeauHeHus. [lenTuapl 1 | OCHOBHBIX CBOWCTB.
NENTUIHAS CBA3b. ApryMeHTupoBaTh CBOMCTBA
Lemoncmpayuu. Ilonyyenue AMUHOKHUCJIOT KaK aM(OTepHBIX
aM(OTEPHOT0 THAPOKCUIA U U3YUYCHHE OpraHWYECKUX COCTMHEHUH.
€ro CBOWCTB. PackpsiBaTh Ha OCHOBE
Jlabopamopnwvie onvimul. [lonydenue MEXIPEIMETHBIX CBsI3e ¢ Onoyorueit
aM(OTEPHOT0 TUAPOKCH A TIPU POJIb aMHUHOKHUCIIOT B OpraHu3aluu
HEJ0CTaTKE U U30BITKE MET0Un KUZHU

27 Conu Kiaccuduxanus coneit. JKEcTkocTh BoABI | XapaKTepru30BaTh COJIM OPraHUYCCKHUX U

U crtocoObl €€ yctpanenus. [lepexon
KapOoHaTa B TUpoKapOOHAT U OOPATHO.
OO0mIue XUMUYECKHE CBOMCTBA COJICH.
Jlemoncmpayuu. Ilorydyenue xECTKOM
BOJIbI M YCTPAHEHUE €€ KECTKOCTH.

JlabopamopHvie onvimol. Y CTpaHeHUE

HEOPTaHUYECKUX KUCIIOT B CBETE TEOPUHU
AIEKTPOTUTHIECCKON TUCCOIHAIUH.
KnaccudummpoBats conu mo
Pa3TUYHBIM OCHOBAHUSIM.

Paszanuyats oOmiee, ocoOeHHOE B

CANHHUYIHOC B CBOMCTBax CpCAHUX U
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JKECTKOCTH BOJIEI

KHCJIbIX COJICH.

OnuceIBaTh )KECTKOCTH BOJBI K CITIOCOOBI
€€ yCTpaHEHHS.

[IpoBoaANTH, HAOIOIATH U OMUCHIBATH
XUMUUYECKHUIN SKCTIEPUMEHT C TTOMOIIBIO

POAHOIO A3bIKA U A3bIKA XUMHUU

28 [TpakTnueckas padora Ne 2. Pemenue skcnieprMeHTANIBHBIX 33/1a4 10 | [lmaHupoBaTh, MPOBOIUTH, HAOIOIATh U
Pemenue skcrnepuMeHTal bHBIX | TeMe: «BelecTBa u uX CBOWCTBa OIMCHIBATh XUMUYCCKUN IKCIICPUMEHT C
3azay o TeMe «BermiecTBa u ux COOJTIOJIEHUEM TTPABUII TEXHUKU
CBOICTBa» 0e3omacHOCTU

29 [ToBTOpEeHue u 0000IICHNE TecTtupoBanue, pemieHue 3a1a4 u BBITIOTHATE TECTHI, peliaTh 3aa4H U
TEMBI yIpaKHEHUH IO TeMe YIPaKHEHUS 110 TEME.

[IpoBOANTH OLIEHKY COOCTBEHHBIX
JOCTI)KEHUN B YCBOCHUU TEMBI.
KoppekTupoBaTh CBOM 3HaHUS B
COOTBETCTBHH C INIAHUPYEMBIM
pE3yIbTaTOM

30 KonTtponsnas pabora Ne 2 «BemecTBa u ux cBOMCTBa»
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31—34 Tema 4. Xumusi u coBpeMeHHOe 001mecTBO (4 1)

31 XuMudeckasi TeXHOJIOTHUS [Tpon3BoACTBO aMMHUaKa M METaHOJA. XapakTepru30BaTh XUMHUYECKYIO
XUMUYECKHE MPOIIECCHI, IEKAIUE B TEXHOJIOTHUIO KaK IPOU3BOAUTEIHHYIO
OCHOBE IIPOU3BOJICTBA AMMHAKA U CHJTy O0IIlecTBa.
METaHOa. XapaKTePUCTHKA ITHX OnuceIBaTh XUMUYECKUE TIPOIIECCHI,
npoueccoB. OOmIe HayYHbIe IPUHIUIBL | JIEXKAIUe B OCHOBE MPOU3BOICTBA
XAUMHUYECKOTO MTPOU3BO/ICTBA. aMMMaKa ¥ METaHOJIa, C TOMOIIIBIO
Hemoncmpayuu. Monenb POJTHOTO SI3bIKA U SI3bIKA XUMUH.
HPOMBIIIIJICHHOW YCTAaHOBKM MOTYYEeHUST | Y CTaHABIMBATh aHAJIOTHH MEXTY ABYMS
cepHO KUCIOTbI. MoJesIb KOJTIOHHBI IPOU3BOJICTBAMH.
CHHTE3a aMMHaKa dopmynupoBaTh 00IIKE HAYYHBIE

HPUHIHAITB XUMUYECKOTO TPOU3BOICTBA
32 XuMHu4ecKasi TpaMOTHOCTh Kak | MapKHpOBKa YIIaKOBOYHBIX MAaTEpHANIOB, | APryMEHTHPOBaTh HEOOXOAUMOCTh

KOMIIOHEHT OOIIEeH KyJIbTyphl

YCJIOBCKA

DIICKTPOHUKH U OBITOBOM TEXHUKH,

HKOJOTUYHOI'O TOBapa, MPOIyKTOB

MIATAHUS, STUKETOK 10 YXOY 32 OAEKIOM.

Jlemoncmpayuu. BuneodparMeHTHI 1
CIANUIBI O CTETICHU DKOJIOTHYECKOMN

YUCTOTHI TOBApA.

XUMHYECKOU IPaMOTHOCTH KaK
KOMITOHCHTa OOIIEKYIbTYPHOM
KOMIIETEHTHOCTH YEJIOBEKa.
YMeTh nony4aTh HeOOXOIUMYTO
nH(pOpMaIKIo C MAPKUPOBOK Ha

YIIaKOBKaX pa3JIMYHbIX ITPOMBIIIJICHHBIX
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JlabopamopHhvie onvimul. I3yuenue
MapKUPOBOK PAa3JIMYHBIX BUJIOB

IMPOMBIIIIJICHHBIX U ITPOAOBOJILCTBECHHBIX

TOBApOB

H IPOAOBOJILCTBCHHBIX TOBAPOB

33—34

IToBTOpeHue n 0000menune Kypca. [logBeieHre UTOroB y4eOHOro rojaa

35

Pe3epBHOE Bpems




66

PexoMeHIa11M 110 OCHAIIIEHUIO Y4eOHOI 0 npouecca

VY4eOHO-METOINYECKU KOMIUIEKT AJId M3yd4eHHus Kypca xumuu B 10—11
Kjaccax 0a30BOTO  YpOBHS, CO3JaHHBIH  aBTOPCKUM  KOJUIEKTHUBOM IO
pykoBoactBoM O. C. IN'abpuensHa, COIEPKUT, KpoOME yueOHBIX MTOCOOUH, yueOHO-
METOIUYECKHEe © JUIAKTHYECKHE TMMOocoOWs, TeTpaaud /sl  BBIIOJTHCHHS
71a060paTOPHBIX U MPAKTUYECKUX PadOT | IIp.
YMK «Xumus. 10 kiacc. bazoBblii ypoBeHb»
1. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Cnaokos. Xumus. 10 knacc. bazoBbiit
ypOBeHb. Y4ueOHOe mocodue.
2. O. C. I'abpuenan u op. Xumus. 10 xnacc. bazoBsiii ypoBeHb. MeTtonuueckoe
nocobue.
3. O. C. I'abpuenan, C. A. Cnaorkos. Xumus. 10 knacc. ba3oBsiii ypoBenb. Pabouas
TETPab.
4. O. C. I'abpuensan, U. B. Tpueyouax. Xumus. 10 xnacc. ba3zoBblii ypoBeHb.
[IpoBepouHbIe U KOHTPOJIbHBIE PA0OTHI.
5. DnexrponHas Gpopma yueOHOT0 ocoOus.
YMK «Xumus. 11 kiaacc. ba3oBblil ypoBeHb»
1. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Cnaokos. Xumus. 11 knacc. bazoBbiii
ypOBeHb. Y4eOHOe ocoOue.
2. O. C. I'abpuensn u op. Xumus. 11 xnacc. ba3oBwiii ypoBeHb. MeToaudeckoe
nocooue.
3. O. C. I'abpuenan, C. A. Cnaokos. Xumusi. 11 knacc. ba3oBsrii ypoBens. Pabouas
TETpab.
4. O. C. I'abpuenan, U. B. Tpueyouax. Xumus. 11 xnacc. ba3oBblit ypoBeHb.
[IpoBepouHbIC U KOHTPOIBHBIE PAOOTHI.
5. DnektponHas hopma yaeOHOTO TOCOOHSI.

Hugpopmayuonnwvie cpeocmea
Humepnuem-pecypcol Ha pyccKom A3viKe

1. http://www.alhimik.ru [TpeactaBnensl cineayrone pyOpuKu: COBETh aOUTYPUEHTY,

YUUTENI0 XUMUH, CIIPABOYHUK (OUEHB OOJIblIasi MOAOO0pKa TabJIUIl U CIIPABOYHBIX


http://www.alhimik.ru/
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MaTepualioB), Bec€nas XHMHs, HOBOCTH, OJIMMIIMAJbl, KyHCTKamepa (Macca
MHTEPECHBIX UCTOPUUECKUX CBEJICHHUI )

2. http://www.hij.ru/ Kypaan «XuMusi ¥ KU3Hb» TOHATHO W 3aHUMATEJIbHO

paccka3biBaeT 000 BCEM HHTEPECHOM, UTO MMPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM
MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DJeKTpoHHBIA >KypHaI «XUMHKA H

xumMus». B KypHaJIC MPCACTABICHO MHOKCCTBO OIIBITOB IO XHUMHUH, COACPIKUTCIA
MHOT'O 3aHUMAaTEJIbHOU I/IH(i)OpMaL[I/II/I, HOBBOJISIIOH.[CI\/'I YBJICYb YUYCHUKOB

BKCHepI/IMCHTaHBHOﬁ YaCThbIO IPpCAMCTA.

4. http://c-books.narod.ru JIuteparypa mo XumMuu.

5. http://1september.ru/. XKXypnan «IlepBoe ceHTSIOps» U1 yuuTene u He TOJIbKo. B

HEM MpEeCTaBICHO OOJBIIOE KOJIMYECTBO PAOOT YYEHHKOB, B TOM YHUCJIE H
UCCJIeIOBATEIBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIA TOpPTad €O

CCBIJIKaMH1 Ha 06paSOBaT€HBHLI€ CaWThI 110 XUMUH.

7. www.periodictable.ru  COOpHMK  cTaTeii O  XUMHYECKHX  DJIEMEHTaX,

WJUTFOCTPUPOBAHHBIN SKCIIEPUMEHTAMHU.
Humepnem-pecypc Ha an2iuiiCKom a3vike

http://webelementes.com. Coep>KUT UCTOPUIO OTKPBITUS W OINKUCAHUE CBOMCTB BCEX

XUMHUYCCKHNX DJICMCHTOB. BYIIGT ITOJIC3CH OJIA 06yqa}0m1/1xc;1 B A3BIKOBBIX IIKOJIaX U

KJIaccax.
Oo6vexkmul yueOHbIX IKCKYPCUil
1.  Myzeu:  MHHEpAJIOTHYCCKHE,  KpaeBeAYECKHE,  XYI0KECTBECHHBIC,
[TonmuTexHUYECKUA.

2. Jlaboparopun: yueOHBIX 3aBEJCHUHN, arpOXUMIA00paTOPUU, IKOJIOTUIECKHE,
CaHAMHUIIMHOJIOTUIECKHUE.

3. AnTekn.

4. TIpou3BOACTBEHHBIE OOBEKTHI: XWMHUUYECKHE 3aBOJbI, BOJIOOYHUCTHBIC

COOPYKEHHS U IPYTHE MECTHBIE ITPOU3BOJICTBA.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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MarepuajibHO-TeXHH4YECKOE o0ecriedyeHue Ka0MHeTa XUMUM
HarypajibHble 00beKTHbI

Harypanbubie 00BEKTHI, UCIONB3yeMble B /—9 Kjaccax Opu OO0yUYEeHHH
XUMHH, BKIIOYAIOT B C€0sl KOJUIEKIMHM MHUHEPAJIOB U TOPHBIX MOPOJ, METANIOB U
CIUIABOB, OKCHUJIOB, KHUCJIOT, OCHOBaHWH, COJIEA, B TOM YMUCJIEC W MHUHEPAJIbHBIX
yIoOpeHUuid, a TakkKe KOJUIEKUIMH OPraHMYeCcKHX BEIIeCTB M MaTepuasos,
npenycmotrpeHHbix PI'OC («Hedtbh 1 npoaykTsl e€ nepepabotkuy, «KameHHbIN
yroiab ¥ NPOAYKTbl KOKCOXMMHUYECKOTO MPOU3BOJACTBaY, «BomokHay,
«IInactmacche» U T. 7. O3HaKOMJIEHHE ¢ 00pa3llaMH UCXOIHBIX BEIIECTB U FOTOBBIX
U3JICINI I03BOJISIET MOJYYUTh HATJISIHBIE MPEACTaBICHHS 00 3TUX MaTepraiax, ux
BHEIITHEM BHJE, & TaKK€ O HEKOTOPHIX (DU3UUYECKUX CBOMCTBAX. 3HAYUTEIbHBIC
y4eOHO-TI03HABATEIbHBIE BO3MOXXHOCTH HMMEIOT KOJUIEKIIMHM, W3TOTOBJICHHBIE
camMmuMu oOyyaromuMmucs. [IpeamMeTs! s Takux KOJIJIEKIHUM cOOMParoTCs BO BpeMs
AKCKYPCHUM U APYTMX BHEYPOUHBIX 3aHSATHUM.

Komnexkiuu MCmoONb3yl0T TOJBKO Ui O3HAKOMIIEHHS OOydYarouuxcst ¢
BHEITHUM BUJIOM M (PU3NYECKUMH CBOMCTBAMU PAa3IMYHBIX BEIIECTB MMATEPUATIOB.
JIns mpoBeieHNsT XUMUAYECKUX OIBITOB KOJJIEKIMU UCTI0JIb30BaTh HEIb3S.

XHMHYECKHE PEaKTUBbI U MATEPUAJIBI

OO6pamieHue cCoO MHOTHMH BEIIECTBaMH TpeOyeT CTPOroro CoOIOeHUS
NpaBWJI TEXHUKH OE30MaCHOCTH, OCOOCHHO TPH BBHIMOJHEHUU OIBITOB CaMUMU
oOyuatouumucs. Bce HeoOxoauMble Mepbl NPEJOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIMX JOKYMEHTaX U MHCTPYKLUSAX, @ TAK)KE B MOCOOUAX JIJISl yUUTEIEH
XUMHUH.

Bce peaktuBel M MaTepuanbl, HYXKHBIE JUISI IPOBEACHUS JEMOH-
CTPALMOHHOTO U YYECHUYECKOIO DKCIIEPUMEHTA, ITOCTaBIISIOTCS B
o0mieo0pa3oBaTebHbIE  OpPraHM3allid  LEHTPAJIM30BAaHHO B BHUJAE 3apaHee
YKOMIUIEKTOBaHHBIX HabOPOB. [Ipn HEO0OXOIUMOCTH pUOOpETEHUS
JOTOJMHUTENBHBIX ~ PEaKTUBOB W  MAaTEpUAJIOB  CleAyeT oOpamiatbcs B

CIICIHUATIM3UPOBAHHBIC MAara3uHEI.
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XumMuyeckasi 1a00paTopHas Mocy/Aa, AnnapaTbl M NPUOOPHI

XuMmudeckass Mocyjia MoJpa3esisieTcsl Ha JBE TPYIIbL: JJIs BBINOJHEHUS
OTMBITOB O0YUYAIOIIUMUCS U I IEMOHCTPAIIUOHHBIX OTIBITOB.

[Tpubopsl, anmapatsl 1 YCTAHOBKH, UCIIOJIb3yEMble HA YpPOKaX XUMUM B 7—9
KJlaccax, KIacCU(UIMPYIOT Ha OCHOBE MPOTEKAIOIIUMX B HUX (PUIMYECKUX H
XUMHUYECKHUX MTPOIIECCOB C YYACTUEM BEIIECTB, HAXOSIIUXCS B Pa3HbIX arperaTHbIX
COCTOSIHUSAX:

1) mpubopsl s pabOThI C ra3aMd — MOJYYCHHE, COOUpaHUEe, OYMCTKA, CYIIKA,
NOTJIOLIEHUE Ta30B; PEaKIMU MEXAY MOTOKaMU Ta30B; PEAKIUU MEXKIYy Tra3aMu B
AIIEKTPUUYECKOM pa3psijie; PEakiMi MEeXIy ra3aMu MPHU MOBBIIICHHOM JaBJICHUU;

2) ammapaTbl ¥ TPHOOPHI JUIS OMBITOB C JKMIKMMH W TBEPABIMH BEIIECTBAMU —
neperoHka, (QuiIbTpoBaHUE, KPUCTALIM3AIMS; IPOBEACHUE PEAKIUH MEeXAy
TBEPJBIM BEIIECTBOM M JKHJKOCTHIO, JKUIAKOCTBIO W JKUJIKOCTBIO, TBEPIABIMU
BEILECTBAMM.

3) natunku PH, 37K TPONPOBOIHOCTH, TEMIICPATYPhI H JP.

Bue »oroil kimaccudukanuu HaxoAWTcs y4deOHas —anmaparypa, Mpea-
Ha3HA4YE€HHAs JJIS U3YyYEHHS] TEOPETUYECKUX BOIIPOCOB XUMHHU: JIJIsi AEMOHCTpAIUU
AIEKTPONPOBOJIHOCTHA PACTBOPOB U ABUKEHHSI MOHOB B DJIEKTPUUYECKOM IOJE, JJIS
U3YYEHUS CKOPOCTH XHUMHUYECKOW pEeaklud ¢ XUMHYECKOTrO paBHOBECHS,
ANEKTPONIH3a, IEPETOHKU HEPTH U T. 1.

BcnomorartenbHyto pojib  UrpalOT HU3MEPUTENIbHBIE M HarpeBaTelIbHbIC
pUOOPHI, Pa3IMYHbIE TPUCTIOCOOTIECHUS ISl BBITIOJTHEHUS OTIBITOB.

Mopaean

OObeKTaMu MOJIETTUPOBAHMSI B XUMHUH SIBJISIIOTCS aTOMBI, MOJIEKYJIHI,
KpUCTAJIJIbI, 3aBOJICKME ammapaThl, a TaKXe XUMHUYECKHEe Tmpoiecchl. B
MpEenoJaBaHul XUMHUHU UCIHOJB3YIOT MOJENHU KPUCTALIMYECKUX PEIIETOK aliMasa,
rpadura, cepsl, pochopa, oxcuaa yraepona(lV), mona, xemnesa, Menu, MarHus,
MOJIEIN KPUCTAUTMYECKUX PEHIETOK BaXKHEMIIMX MpeACTaBUTENECH KIAcCOB
OPraHUYECKUX COCIMHCHU M.

Beimmyckatorcss  HaOOpBI MoJielieH aTOMOB st COCTaBJICHUS
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IAPOCTEPXKHEBBIX MOJIEJEH MOJIEKYJ, B TIEPBYIO OYEepedb, OPraHUYECKUX
COCIMHEHUM.
Y4eOHbIe MOCOOUSI HA IIEYATHOM OCHOBE

B nmpomecce o00yueHHMs XUMHU UCIOJB3YIOT CIEAYIOMIME TaOIUIIBI
MOCTOSTHHOTO 3KcIioHupoBanusl: «Ilepuoauyeckas cucTeMa XMMHUUECKUX DJIEMEHTOB
. . MenneneeBa», «Tabnuiia pacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U COJIEH»,
«INEKTPOXUMUYECKUI Psifi HANpPsOKEHUM MeETauioB», «BalleHTHBIE COCTOSHUS
atoma yriepoaa», «lIpocTpaHCTBEHHOE U SJIEKTPOHHOE CTPOCHUE MOJIEKYJ
OpraHUYeCKUX COCTUHEHUW» U Jp.

Jlns opraHu3anuv CaMOCTOSITEIbHONM palOOThl OOyYaromuXcs Ha ypoKax
UCIIOJIB3YIOT Pa3HOOOpa3HbIC NUIAKTUYECKUE MaTepualibl: TETPaJAW Ha IEeYaTHOMN
OCHOBE WJIM OTJEIbHBIE padouue JIMCThl — WHCTPYKIUU, KAPTOUYKHU C 3aJIaHUSIMU
Pa3HOM CTENEeHU TPYAHOCTH IS U3YyUCHHS HOBOTO Marepuala, CaMOIPOBEPKU U
KOHTPOJISI 3HAHUU.

JKPaHHO-3BYKOBbIE CPeICTBA 00y4eHUsI

K »5KpaHHO-3BYKOBBIM CpeACTBaM OOYYEHHUS OTHOCST TaKue IocoOus,
KOTOPBIE€ MOT'YT OBITh BOCIIPHUHSATHI C IOMOIIBIO 3pSHUS U CIyXa. DTO KHHO(PWIBMBI,
KMHOPparMeHThl,  auaQuIbMbl,  JTHATIO3UTHBBI (cmaiipl),  €IUHUYHBIC
TpaHcmapaHTel g rpadomnpoekTopa. Cepun TpaHCIAPaHTOB  IO3BOJISIOT
UMHUTUPOBATh  JIBMKEHHE TIYTEM  MOCJIECAOBATEIBHOIO  HAJIOXKEHHUS OJIHOTO
TpaHCIapaHTa Ha IPYrou.

Texuunueckue cpeacrpa ooyuenus (TCO)

BONBIIMHCTBO TEXHUYECKHX CPEJICTB OOydYeHHs HE pa3padaThIBAIOChH
CTICIIMAIBHO JJIS IIKOJIbI, a M3HAYAIBHO CHYXKHWJIO JUIS Tepenadyd U oOpaOOTKHU
MH(pOpMAIMK: 3TO PA3IMYIHOTO POJIa MPOCKTOPHI, TEICBU30PHI, KOMIILIOTEPHI H T.
1. B yueOHO-BOCTIMTATEILHOM IPOIECCE KOMIBIOTEP MOKET HCIIOJb30BATHCA JJIsS
pellIeHMs 3a71a4 HaydYHON OpraHu3alliy Tpy/1a YUUTEs.

[Ipy nMcmonb30BaHUM TEXHUYECKUX CPEACTB OOyUYEHHUS CIEAYeT YUYHUTHIBAThH
BPEMEHHbI€ OTpaHWYEHUs, HamaraeMble CaHUTApHBIMHM IpaBUJIAMH M HOPMaMu

(CanlluH). HenpepbiBHas NpoAOIKUTEILHOCTD IEMOHCTPAIIMU BUIEOMAaTEPHUAIOB
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Ha TEIICBU3MOHHOM DJKpaHe W Ha OOJBIIOM OJKpaHE C HCIOJIb30BAHHEM
MYJIBTUMEIUAHOTO TIPOEKTOpa HE JOJKHA TMpeBbImath 25 muH. Takoe ke
orpanuuenue (He Oonee 25 MHUH) pPACHpPOCTPAHSETCS HAa HENPEPHIBHOE
WCITOJIb30BaHUE MHTEPAKTHUBHOM JOCKH U Ha HEMPEPHIBHYIO pabOTy 00yYarOIIHUXCS
Ha MEPCOHAIBPHOM KOMIBIOTEpE. YPOKOB C HCIOJIb30BAHUEM TaKMX TEXHUUYECKHX
CpencTB OOydYeHUs, KaK TEJIEBU30p, MYJIBTHMEIUHHBINA MMPOCKTOpP, HHTEPAKTUBHAS
JI0OCKa, JIOKYMEHT-KaMepa, JOJDKHO OBbITh He OoJjiee IIECTH B HENEINI0, a YPOKOB,
Korja oOyuyaromuecs: paboTaroT Ha MePCOHATBLHOM KOMIIBIOTEPE, — He 0osiee TpEX
B HEJIEITIO.
O6opynoBanne KaOMHETA XUMHUU

Kabuner  xumMum  JgoDkeH ~ OBITh  OOOpYAOBaH  CIICIMAJIBHBIM
JEMOHCTpPAIlMOHHBIM ~ cToJioM. s oOecrnedeHuss — Jydlieil  BHJAMMOCTH
JEMOHCTPAIMOHHBIM CTOJI PEKOMEHYEeTCS YCTaHABIUBATh HA MOJINYM.

B kabuHeTax XWMMHHM YCTAHaBIMBAIOT JBYXMECTHbIE YYCHUUECKHUE
71a60paTOPHBIE CTOJIBI C MMOBOAKOM ANEKTPOIHEPTUH. Y UEHUUECKHE CTOJIBI JOJKHBI
UMETh MOKPBITHE, YCTOMYMBOE K JIEUCTBUIO arpeCCUBHBIX XUMUYECKUX BEIIECTB, U
3allUTHBIC OOPTHUKH TI0 HApyKHOMY Kparo. KaOwHeTsl XuMuM 00O0pYyIYIOT
BBITSDKHBIMU  TIKa(hamMu, pacroyiOKEHHBIMH Y HapyKHOW CTEHBI BO3JIE CTOJIA
yuutens. [ mpoBeneHusi 1aOOpaTOPHBIX OIBITOB HCHOJB3YIOT TOJIBKO MUHH-
CITUPTOBKH.

VY4eOHble JTOCKH TOJDKHBI OBITh HM3TOTOBIICHBI M3 MAaTE€PUATIOB, WMEIOIINX
BBICOKYIO aJIl€3UI0 C MaTepuajamMH, HUCIOJIb3yeMbIMUA Jisi THChbMa, XOPOIIO
OYHIIATHCS BIIAXKHOHN I'yOKO#, OBITh N3HOCOCTOMKUMH, UMETh TEMHO-3CJIEHBINA IIBET
U aHTHOJUKOBOE MOKPBHITHE. YUeOHBIC JOCKH OO0OpYAYIOT coHuTamMu, KOTOPBIC
JIOJIKHBI IPUKPETUIATHCS K cTeHe Ha 0,3 M BbIIlIe BEPXHETO Kpast JOCKU U BBICTYIIATh
Brnepéxn Ha paccrosiaue 0,6 M.

TeneBu30pbl yCTaHABIMBAIOT Ha CHEIHAIBHBIX TymMOax Ha BeicoTe 1,0—1,3
M or moma. llpu mpocmorpe Tenmemepenad 3pUTETBCKHE MECTa JOJDKHBI
pacmoJyiaraTbCsl Ha PaCCTOSTHUM HE MEHEee 2 M OT 9KpaHa J0 ri1a3 00yJIarommXcs.

I[JIH MAaKCHUMAJIbHOI'O HMCIIOJIb30BAHMA AHCBHOI'O CBETAa M PABHOMCPHOIO
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OCBEIIEHUS Y4YE€OHBIX MOMEIICHUM HEe CIIeyeT pa3MeliaTh Ha MOJAOKOHHUKAaX
IIUPOKOJIUCTHBIE PACTEHUS, CHIDKAIOUIME YPOBEHb E€CTECTBEHHOTO OCBEILCHHUS.
Bricota pacrteHuii He JOJDKHA MpeBbIMIaTblS cM (0T mogokoHHUKA). Pactenus
1enecooOpa3Ho pa3MelniaTh B MEPEHOCHBIX LBETOYHHUIIAX BBICOTOM 65—70 cM OT
T0J1a WJIX MOJIBECHBIX KAIIIIO B MPOCTEHKAX MEXy OKHAMHU.

Jns oTnenku ydeOHBIX TMOMEIICHHH MCHOJIb3YIOT MaTepualdbl U KPackKw,
CO3/alolIMe MAaTOBYIO MOBEPXHOCThb. sl cTeH y4eOHbIX MOMENIeHWH cieayet
UCIIOJIb30BaTh CBETJIbIE TOHA KEITOro, 0€XKEeBOro, po30BOro, 3eJIEHOr0, roayooro
I[BETOB; JIJIs IBEPEi, OKOHHBIX paM — OEJIbI 1IBET.

Kabuner xwmuu [0KeH OBITH OCHAIMIEH XOJOJHBIM M TOPSYUM
BOJIOCHA0KEHUEM U KaHaJIU3alUEeH.

B xabuHere xuMum 00s3aTEIBHO JT0KHA OBITh alITEUKa, B KOTOPYIO BXOJST:
. KryT kpoBOOCTaHABIMBAIOMINI PE3UHOBBIN — 1 1MIT.
. ITy3bIpb 1151 1pga — 1 WIT. (TUMOTEpMUYECKU MakeT — 1 mT.).
. BunT cTepuibHbBINA, mUpokui 7 X 14 cM — 2 mIT.
. bunT cTepribHbIf 3 X 5 cM — 2 mmIT.
. BuHT HecTepuIbHBIA — 1 MIT.
. Canderku cTepriibHbIE — 2 YII.
. Bata crepuibnas — 1 ym.

. JlefikormacTeIph mupuHOM 2 cM — 1 Karymika, 5 cM — 1 Karymika.

© 00 N O O B~ W DN P

. bakTepunu b IeHKOMIACTHIPh pa3HbIX pa3MepoB — 20 miIT.

10. CriupToBoii pactBop nona 5%-useiit — 1 ¢daakoH.

11. Boanslil pacTBop aMMHaka (HalIaTBIPHBIN cCOUPT) B ammnysiax— 1 yiI.
12. PactBOop mepokcuaa Bomopoaa 3%-upiii — 1 y.

13. TlepmaHraHaT Kajausi KpUCTaTHYeCKuii — 1 y1I.

14. Ananerun 0,5 r B Tabnerkax — 1 ym.

15. Hacroiika Banepuansl — 1 y.

16. Hoxauner — 1 mrr.
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Ils1anupyemble pe3yJibTaThbl H3Y4YeHHUs Y4eOHOr 0 nmpeaMera « XuMHsD> Ha
YPOBHe cpeJHero oduiero oopa3oBaHus

Buvinycknuk na 6azoeom yposue nayuumcs.
— NoHUMamb XUMHUYECKYI0O KapTUHY MHpa KaK COCTaBHYIO YacTh IE€JIOCTHOM
Hay4YHOU KapTHUHBI MUDA;
— pAacKpbleams POJIb XUMHUH U XUMUYECKOTO MPOU3BOCTBA KaK MPOU3BOAUTEIIBHOMN
CHUJIbI COBPEMEHHOTO O0IIECTRA;
— ¢hopmynruposams 3HAUCHHE XUMUU U €€ JIOCTUKEHUUM B MOBCEIHEBHOU >KU3HU
YeJI0BEKa,;
— ycmanaeénuéams B3AUMOCBA3W MEXKAY XUMHUEW W APYTMMHU €CTECTBEHHBIMU
HayKaMu;
—  @opmynuposams OCHOBHBIC TIOJIOKEHUS TEOPUM XUMHUUYECKOTO CTPOSHUS
OpraHM4ecKuX coequHeHu A. M. ByTiepoBa u WITIOCTPUPOBATH KX TPUMEPAMU U3
OPraHMYEeCKOM U HEOPraHUYECKON XUMHUM;
— apeymMeHmuposams YHUBEPCAIbHBIN XapaKTep XUMUYECKUX MTOHITUI, 3aKOHOB U
TEOpUi JJIsl OpraHNuYECKON U HEOPraHUYECKOU XUMUHU;
— ¢hopmynuposamo Ilepuonnueckuii 3axon JI. . MenneneeBa u 3aKOHOMEPHOCTH
W3MEHEHUH B CTPOCHHUH U CBOMCTBAX XMMHUYECKHUX JIEMEHTOB M 00pa30BaHHBIX UMHU
BEIECTB Ha OCHOBE Ileprogmdeckol CHCTEMBbI KaK TpauyecKkoro oToOpakeHUs
[Tepuoanyeckoro 3aKoHa;
— Xapakmepuzoeams S- U P-3JEMEHTHI, & TAKXKE KEJIE30 MO HX IOJOKEHHUIO B
[Tepuonnueckoit cucrteme 1. 1. Mennaeneena;
—  kaaccuguyuposamv XUMUYECKHE CBS3M W KPUCTAUIMYECKHE PEIIETKH,
OOBSCHATh MEXaHWU3MBl HMX OOpa30BaHUS M JOKa3blBaTh CAWHYIO MPHUPOAY
XUMHUYECKHUX CBA3EH (KOBAJICHTHOM, HOHHOW, METAJUIMYECKOM, BOJIOPOIHOM);
— 00bACHAMb MPUYNHBI MHOTOOOPa3usl BEIIECTB, UCIIONIb3YS SIBICHHS U30MEPHH,
TOMOJIOTHH, aJUIOTPOIINH;
— Knaccuguyuposames XUMUYECKHE PEAKIIMU B HEOPraHUYECKOM U OpraHUYeCKOM
XUMUU 10 PA3JIMYHBIM OCHOBAHUSIM U YCMAHAIUBAMb CIENU(DUKY TUIIOB pEaKIUM

0T 001Iero yepe3 0COOEHHOE K €IUHUYHOMY;
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— Xapaxmepu3zoeéams TUAPOIW3 Kak creuuduyHblii OOMEHHBIM mpolecc u
PAcCKpbl8ams €ro poJib B dKUBOU U HEKUBOU MPUPOJE;

—  Xxapakmepu308ams  DJICKTPOJIM3  KaK  CHEUU(PUYHBIA  OKUCIUTEIIBHO-
BOCCTAHOBUTEJIHHBIN MPOLIECC U ONMPEETATh €ro MPAKTUYECKOe 3HAUCHUE;

—  Xapakmepuzosambw KOPPO3HIO METaJIJIOB KaK OKHCITUTEIHHO-
BOCCTAHOBUTEJIBHBIN MPOLIECC U npediaeamsb CTIOCOOBI 3allIUTHI OT HEE,;

— Kaaccuguyuposams HEOPraHUUECKUE U OPTaHUYECKUE BEIIECTBA;

— Xapakmepuzoeams OOIIME XUMHYECKUE CBOMCTBA BAXKHEUIIMX KJIACCOB
HEOPraHMYECKUX M OPraHMYeCKUX COCJAMHEHUW B IUlaHe OT oO0Iiero uepes
O0COOCHHOCTb K €IMHUYHOMY;

— UCNOIb308amMb 3HAKOBYIO CHUCTEMY XUMHUUECKOTO S3bIKa MJII OTOOpaKeHUs
cocTaBa (XumMu4eckre (OpMyJibl) U CBOMCTB (XUMHUECKHE YPAaBHEHMS ) BEIIECTB;
— ucnoav3oéamsv TIPaBWIIa U HOPMBI MEXKJIYHAPOJHOM HOMEHKJIATYpPHI IS
Ha3BaHMM BellecTB Mo (GopmynaM U, HA00OPOT, AJII COCTABIIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (POPMYJT COETUHEHUHN IO UX HA3BAHUSIM;

— 3Hamb TpPUBHAIbHBIE Ha3BaHUS BaXHEHUIIMX B OBITOBOM OTHOIICHHUH
HEOPraHMYECKUX U OPTaHUYECKHUX BEIECTB;

— Xapakmepu3oeéamb CBOICTBA, TIOJY4YEHHE U TMPUMEHEHUE BaXXHEHUIIUX
NpeICTaBUTENICH KJIACCOB OPraHWYeCKUX COCAUHEHUW (aJIkaHOB,  AJIKCHOB,
QIKUHOB, QJKaJUEHOB, APOMATHYECKHX YIJIIE€BOJOPOJOB, CIUPTOB, (HEHOJIOB,
aNbJICTUOB, MIPEACIBHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CJIOKHBIX d(HUPOB
U KUPOB, YIJI€BOJAOB, aMUHOB, aMUHOKHUCIIOT);

—-  YCMaHaénueéams  3aBUCHUMOCTb  3KOHOMHUKHM  CTpaHbl OT  J0ObIYH,
TPAHCTIOPTUPOBKH U TIEPEPaOOTKU YTIIEBOJOPOIHOTO CHIPhs (HEDTHU U PUPOTHOTO
rasa);

—  OJKCIEPUMEHTAIBHO no0meepicoams COCTaB W CBOMCTBA BaKHEHIINX
MpEeACTAaBUTENICH M3YUYEHHBIX KJIACCOB HEOPTaHMYECKUX U OPraHUYECKHX BELIECTB
C COOJIIOZIEHMEM MpPaBUJI TEXHUKH OE€30MACHOCTH sl pabOThl C XMMHUYECKUMHU

BEIlIECTBAMU U JTA0OPATOPHBIM 000PY/I0BAHUEM;
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— Xapaxkmepu3z08ams CKOPOCTbh XUMHUYECKON peakiuuu U €€ 3aBUCHUMOCTb OT
pa3IuYHbIX (PAKTOPOB;

— Xapakmepus08ams XUMUYECKOE PABHOBECHE U €r0 CMEIIEHUE B 3aBUCUMOCTH
OT Pa3IU4HbIX PAKTOPOB;

— npou3600ums Pacdy€Thl M0 XUMUYECKUM (POpMyJiaM U YpaBHEHHUSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUN MEXy YYaCTHUKAMHU XUMHUYECKUX PEaKII;

— cobarwdams TPaBWIIa YKOJIOTUUECKON O€30MacHOCTH BO B3aMMOOTHOIIECHUSX C
OKpYyXarolen cpeoit mpu oOparieHu ¢ XMMUYECKUMHU BEIIECTBAMU, MaTepUaiaMu
U TIPOLIECCAMHU.

Buinycknuxk na 6azo6om yposne noayuum 603mMO0HCHOCHIb HAYYUMbCA:

— UCNONb308aMb METOJIbl HAyYHOTO MO3HAHMS TPHU BBIMOJIHEHUU MPOEKTOB U
y4eOHO-HCCIIEIOBATENbCKUX 3a/1a4 XUMUYECKON TEMATHKU;

— NpOcHO3Upo6amsv CTPOCHHE M CBOWCTBA HE3HAKOMBIX HEOPraHUYECKUX WU
OpraHMYeCKUX BEIIECTB HA OCHOBE aHAJIOTHUU;

— NPO2HO3UPOBAMb TEUCHHE XUMUYECKUX MPOIIECCOB B 3aBUCUMOCTU OT YCIOBUM
UX MIPOTEKAHUs U IpeIIarath CrocoObl YIpaBIeHUs STUMU MTPOLIECCAMH;

— YCmMaHaenueams B3aMMOCBSI3U XUMHH C MpPEIMETaMUd TYMaHUTAapHOTO IHKIIA
(sI3BIKOM, JTUTEPATYPOH, MUPOBOM XYA0KECTBEHHOU KYJIBTYpOM);

—  packpuleamsb POJb XUMUYECKMX 3HAHWW B Oyaylmied MOpaKkTHYeCKOM
NEeSITEBHOCTH;

— packpvlgampb POIb XUMUYECKUX 3HAHUN B (OPMHUPOBAHUU WHIWBUIYATHHOU
o0pa3oBaTeIbHON TPACKTOPHH;

— NPOSHO3UPOBAMb CIIOCOOHOCTh HEOPTaHWYECKUX W OPraHMYEeCKUX BEIIECTB
MPOSIBIIATh OKHUCJIHUTEIbHBIE W/WIM BOCCTAHOBUTEIBHBIE CBOWCTBA C Y4YETOM
CTENEHEN OKUCIICHHSI JIEMEHTOB, 00pa3yIOIINX HX;

— apaymenmuposams €IUHCTBO MHpa BEIIECTB YCTAHOBJIEHUEM T'€HETHYECKOU
CBSI3U MEXK]ly HEOPraHWYECKUMU U OPTaHUYECKUMH BELIECTBAMU;

— 671ademb XAMHUYECKHM SI3bIKOM JUIsl OOOralleHHs] CJIOBApHOTO 3amaca M

pPa3BUTHS PEYH;
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— Xapakmepu306amsv CTAaHOBJICHUEC HAYYHOW TEOPUU HA TPUMEPE OTKPBITHS
[lepromnyeckoro 3akOHa ¥ TEOPUHM XHUMHUYECKOTO CTPOEHHUS OPTaHHMYEeCKUX
BEIIECTB;

— KPHUTHYECKH OMHOCUMbCs K TICEBIOHAYYHOH XUMHUYECKOW WHGOpMAIIWH,
MOJIY9aeMOU U3 Pa3HBIX HCTOYHHKOB;

— noHumams TI00ANIbHBIE MPOOJEMBI, CTOSIIHE TIEepe] YeIOBEUECTBOM
(9KOJIOTHYECKHE, SHEPTCTHUCCKHUE, CBIPhEBBIC), U npedideams MyTH UX PEIISHNUs, B

TOM YHUCJIC U C IIOMOIIBIO XUMUH.
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