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PABOYAS TPOI'PAMMA 11O XMMHUH 11 KJTACC IO ®T'OC
(k yueonuky O.C. I'aGpuensina)
HosicHuTeNbHAS 32K CKA
Pabowas mporpamma cpemHero oOmiero oOpa3oBaHHs 10 XMMHH COCTaBJICHA HAa OCHOBE
denepalibHOTO TOCYIaPCTBEHHOTO 00pa30BaTEeNLHOTO CTaHmapTa obiiero obpazoBanus. B Hel
TAKXKe YYUTHIBAIOTCS OCHOBHBIE WIEU W TOJIoKeHUs [Iporpammsl pazButust u (GopMUpOBaHHS
YHUBEpPCAJIbHBIX Y4€OHbIX JEMCTBUIM JUIsl cCpeAHEro (MOJIHOT0) 001ero oopa3oBaHusl.

B paboueii mporpamMMe npeaycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJIOB JICSTEILHOCTH
o0y4aeMbIX, TPEACTABICHHBIX B MpOrpaMMax Ui HadaJlbHOTO OOIIEro W OCHOBHOTO OOIIEro
obpazoBanusi. Cojaepxanue Hacrosmied paboyeil mporpaMmbl  UMEET OCOOCHHOCTH,
00yCIIOBIICHHBIE, BO-TIEPBBIX, MPEIMETHBIM COJEP)KAaHUEM U, BO-BTOPBIX, ICHUXOJIOTUYECKUMU
BO3PACTHBIMU OCOOEHHOCTSIMU 00y4aeMBbIX.

[Tpu n3yueHNn XMMHUH BEIYIIYIO POJIb UTPAET MO3HABATENbHAS AeATEIbHOCTE. OCHOBHBIE
BUJIBI YUEOHOH JeITETHHOCTH OOYYaAIONINXCSl Ha YPOBHE YIEOHBIX ACUCTBUI BKIIOYAIOT YMEHUE
XapaKTepU30BaTh, OOBSCHATH, KIACCUPHUIMPOBATH, BIAJETh METOAAMH HAyYHOTO ITO3HAHMUS,
MOJIHO M TOYHO BBIpAXKaTb CBOM MBICIH, apryMEHTHpPOBATh CBOIO TOUKY 3peHUs, paboTaTh B
rpymme, MpeIcTaBiIsITh M cOOOMIaTh XUMHYECKYI0 HHGOpMAIHMI0 B YCTHOM M MUCHBMEHHOU
dhopmax u nip.

Opna w3 3amady oOy4yeHHMs B CpelHEH MIKoJE — TIOArOTOBKAa OOyJarommxcs K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOIO M MPO(PECCUOHAIBHOTO IYTH.
OOyuaromuecss JOJKHBI HAyYUTHCS CAMOCTOSITENIbHO CTaBUTh LIENIM U ONPEAENsATh MyTH UX
JOCTHKEHHUSI, UCIIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT JEATEIILHOCTH B PEAIbHOM KU3HHU,
3a paMKaMu y4eOHOTO Ipolecca.

CornacHo 00pa3oBaTeNbHOMY CTaHAAPTY, TJIABHBIC UeaU CPeOHez0 o0uieco o0pazoeanus
COCTOSIT B:
1) dopMHpOBaHHHU MEIOCTHOTO MPEACTABICHUS O MHPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX

3HAHUAX, YMCHUAX U crocobax JACATCIIBHOCTH,
2) HpI/IO6peTCHI/II/I OIIbITa pa3H006pa3H0171 ACATCIIBHOCTHU, OIIbITA ITO3HAHUA U CaMOIIO3HAHMU,

3) MOATOTOBKE K OCYIICCTBJIICHUKO OCO3HAHHOI'O BBI60pa HH,HHBHHyaHBHOﬁ 06pa30BaTeJ'IBHOI7I

WK PO ECCUOHATIBHON TPaeKTOPHUU.

bonpmoii BkJIam B AOCTHXKEHHE JTHUX Ileleit CpCOHCTO O6H.[CFO O6p2[30BaHI/I$I BHOCHUT

u3yuenue xumuu, KOToOpoc rpu3BaHoO obecneuumo.
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(hopMHpOBaHHE CUCTEMBl XUMHUYECKHX 3HAHUI KaK KOMIIOHEHTAa E€CTECTBCHHO-HAyYHOMU

KapTHUHBI MUDA;

pa3BUTHE  JUYHOCTU  OOYYAIOUIUMXCs, WX  HWHTEJUIGKTyaJlbHOE€ W  HPABCTBEHHOE
COBEpPILIEHCTBOBaHMNE, (POPMUPOBAHNE Y HUX IKOJIOTUYECKH IIETIECO00Pa3HOTO TOBEACHUS B

OBITY ¥ TPY/IOBOM JIEATEIHLHOCTH;

BBIPAOOTKY Y 00y4aromuxcs MOHUMaHUsl OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHU XMMHH, &
Takke (OPMHUPOBAHME Yy HMX OTHOLIEHMS] K XMMHMM Kak K BO3MOXHOH oOmactu Oymymieit

Ip AKTHYICCKOM JACATCIBHOCTH,

dbopmupoBaHre yMEHHS O€30MacHOro oOOpalieHus ¢ BEIIECTBAMH, HCIOJIb3YEMBIMU B

NOBCEIHEBHOU KU3HU.

lIeJl}lMll usyuenusi xumuu 6 cpedueﬁ WIKoOJ1e ABIAIOMCA.

1)

2)

3)

dbopMupoBaHHE y YyYalIUXCS YMEHHUS BHUICTh W TOHHUMATh IIEHHOCTh O0Opa3oBaHUS,
3HAYUMOCTh XUMHYECKOTO 3HAHWS JUIS KaXJIOTO 4YelIOBeKa, HE3aBHCHMO OT €ro
npo(decCHOHATPHON JICATEIIFHOCTH; YMEHHUSl pas3iudaTh (AaKTbl W OLEHKH, CPAaBHHUBATh
OIICHOYHBIC BBIBOJBI, BHJETh HMX CBS3b C KPUTCPHSIMH OIICHOK W CBSI3b KPUTCPUEB C
ompenenEHHON CUCTEMOUN IEeHHOCTeH, (opMyaupoBaTh W OOOCHOBBIBATH COOCTBEHHYIO

IMO3UINIO;

(hopMHpOBaHHE Y YYAIIUXCS LIETIOCTHOTO MPEACTABICHHS O MUPE U POJIM XUMUH B CO3JITaHUU
COBPEMEHHOM €eCTECTBEHHO-HAyYHOW KapTHHBI MHpA; YMEHHS OOBSICHITH OOBEKTHI U
MPOLECCHl OKPYXKAIOMIEH NEUCTBUTEIBHOCTH — MPUPOJHOM, COLMAIBHOMW, KYJIbTYPHOM,

TEXHUYECKOH Cp€abl, UCIIOJIB3YA IJIsI 9TOI0 XUMHUYCCKUEC 3HAHUAA,

npuoOpeTeHne 00yJaroNIMMUCS ONbBITa Pa3HOOOPa3HOW AEATEIBHOCTH, OIBITA MO3HAHUS U
CaMOTIO3HAHUS;  KIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX  KOMIETEHTHOCTEH), HMMEIOIINX
YHUBEpCAIbHOE 3HAYCHME ISl PA3IMYHBIX BUAOB AEATEIBHOCTH, — HABBIKOB PELICHUS
npobseM, TpUHATHA  pelleHWi, TMoucKa, aHanmu3a | 00paboTKM  MHOpMaluHy,
KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB HM3MEpPEHMH, HaBBIKOB COTPYAHHYECTBA, HABBIKOB

0e30ImacHOTo O6paH_ICHI/I5{ C BEIIIECTBaMU B IIOBCEOHEBHOM KU3HU.

Metoanyeckue 0COOEHHOCTH Kypca

Conepxxkanne Kypca peanusyercss U3 pacu€ra 1 4 B HeAeno. DTOT JUMHUT BPEMEHHU U

00ycnaBIMBaET PsJl METOJMYECKUX 0COOCHHOCTEH Kypca.
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Tak kak u3ydyeHHMe XMMHHM Ha 0a30BOM YpPOBHE HE CTaBHT LEJIbIO IOATOTOBHUTH
BBITYCKHUKA CpeiHel IKoJbl K caade EI'D mo xumuu, TO B IMOCTPOEHMHM Kypca BMECTO
XEMHUOIIGHTPUYECKOTO ToaXxona (Korza B ILIEHTPE METOJMKHA OOY4eHHUS CTOUT XHMHSA)
UCIIOJIb30BAH AHMPONOUEHMPUYECKUIIN00X00 (KOoTa 00OyuyeHUue XUMHM CTPOUTCS, B IEPBYIO
ouepe/ib, Ha OCHOBE y4éTa HHTEPECOB, CKJIOHHOCTEH U 0COOCHHOCTEH yJanuxcs).

Craryc Henpo(uIbHON AUCHUILUIMHBI OOpEKaeT XMMHUIO B TYMAaHUTAPHBIX, (H3UKO-
MaTeMaTHYEeCKUX KjaccaX M IIKOJaX Ha OYEHb HHU3KYI0 MOTHBALMI €€ HW3Y4eHUs I
OonpmMHCTBAa yyamuxcs. [loBelllleHME WX HHTEpeca K XUMHUHU YCUIIMBACTCS HPUKTAOHLIM
Xapakmepom COACPKaTeIbHON U MPOIECCYaTbHONW CTOPOH B MpeiaraeMoM Kypce (T. €. «XUMHS
U KU3HBbY). Tak, Hampumep, NpU U3yYEHUH MOJIMMEPHBIX MaTepHalioB B Kypce OpraHMYecKOil
XUMHH (POPMUPYETCS YMEHUE YUTATh STUKETKU TPUKOTAKHBIX M3JCNIUN C LEIbI0 MPABUIBHOTO
yX0/1a 32 HUMHU (YUCTKA, CTUPKA, CYLIKa, YTIOXKKA).

B y4eOHBIX KHUTAaX U3MEHEH U A3bIK HOOAUU YUeOHO20 Mamepuana: oH B OOIbIIEH Mepe
MTOBECTBOBATENIbHBIN, CBSA3aHHBIM C XyJ0XKECTBEHHBIMH, JUTEPATYpHBIMU IPOU3BEJIECHUSIMU,
UCTOPUYECKUMH (paKTamHu.

B knaccax u mkojax rymaHuTapHoro npoduis ydyeOHoe coAepikaHHe Kypca Mperoiaract
yCUJIEHUE TYMaHUTAapu3allud B OOy4E€HUU XMMUU Yepe3 HCIOJIb30BaHHWE NMPUEMOB, METOIOB U
CPEICTB, XapaKTEpHBIX I T'yMaHUTApHbIX [UCHMIUIMH. Tak, B INKOJaX M KIaccax cC
yIIyOnEHHBIM M3YyYEHHEM HHOCTPAHHOTO $I3bIKA XOPOIIMM 3PQEeKT NaéT YyTeHHEe XUMHYECKOTO
Marepuaga Ha HMHOCTPAHHOM S3bIKE. YUHUTENI0 HEOOXOJWMO MOJ00paTh COOTBETCTBYIOLIUMN
porpaMMe MO XMMHM MaTepuajd Ha MHOCTpaHHOM s3bike. Eciaum moabop Takoro marepuana
OCYILIECTBUTh JIOCTAaTOYHO TPYAHO, OCOOEHHO B YCIIOBUSAX CEJIBCKOM IIKOJBI WU IIKOJIBI
HEOOJBIIOr0 HACENEHHOTO IYHKTa, TO MOHO BOCIOJIb30BaTbCSl BO3MOXHOCTSAMU MECTHOMU
oubnmuorexku unu MuTteprera. byaer mone3HbIM npuBiedb K paboTe MO Moa0opy XUMHUYECKOTO
Marepuaia Ha MHOCTPAHHOM SI3bIKE U CAMHX y4allluXcCs.

Takxke B S3bIKOBBIX IIKOJIAX OOJIBIIOE 3HAYEHUE MJISl YCHUJIEHHS MOTHBALMU K HU3YYCHUIO
XUMHUYECKOTO MaTepuaja HMEET HCIOJIb30BAHUE MEKIPEIMETHBIX CBSI3€d XUMUU C
WHOCTpPaHHBIM $3bIKOM. Tak, Hampumep, dh(EeKTHBHO MPUMEHEHHE 3aJaHuil s OTpPabOTKH
y4eOHOTO coJiepXaHUsd Kypca Ha YCTaHOBJICHHME AHIJIOSI3BIYHONW STHUMOJIOTUM XMMHMYECKHX
TEPMUHOB (HampuMep, CUMBOJIbHbIE 0003HAYEHUSI OTHOCUTENIbHBIX aTOMHOW M MOJIEKYJISIPHOM
macc Ar 1 Mpoucxoasat ot anri. relative) wimm ux sBosronuu (Hanpumep, rped. «Kamaiusz» —
anri. catalize — pyc. kamanuz). C GONBIINM yIOBOJBCTBHEM YUYaIMECs LIKOJ U KIACCOB C
yrIIyOJaEHHBIM U3y4eHHUEM MHOCTPAHHOTO S3bIKa HAXOJAT U MPEACTABISIIOT HH(OPMAIIHIO O POJIU

y‘IéHLIX-XI/IMI/IKOB HJIX O pa3BUTUU XUMHUYECKOH MNPOMBIIIJICHHOCTH B CTpPAaHAaX HU3Yy4a€MOIO
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A3bIKa, KOTJA TOTOBAT COOOUICHMS W TPE3EHTALWMU MO 3agaHusM pyopuxu «Mcmonb3yiiTe
JOTIOJTHUTEIbHYIO HH(POPMAITUIO 1 BEIPA3UTE MHEHHEY.

B rymaHuTapHbBIX IIKOJAX JMJAKTUYECKH OIPaBIAHO MCIOJIb30BAaHUE CHUMBOJIMKH,
MIPUHATON B PyCCKOM $I3bIKE JUIsl 0003HAUYEHHUS YacTeil cioBa, Mpu GOpMUPOBAHUN 0000IIEHHBIX
3HAHUN 10 XMMHUYECKOM HOMEHKJIAType. DTOT MpUEM MCIOJIb30BaH B yueOHbIX kHurax 10—11
KJIaCCOB.

Hanpumep, B oOpraHMyeckoil XMMHUM CHMBOJHMKAa PYCCKOTO sI3plKa IIOMOTaeT
dbopmupoBanuto HomeHknatypel HMIOITAK. Tak, oOmmuit cnoco6 o0pa3oBaHus Ha3BaHUUN
Mpe/iebHBIX OJJHOATOMHBIX CIIMPTOB U MPEAEIbHBIX 0JTHOOCHOBHBIX KAPOOHOBBIX KUCIOT MOKET
OBITh OTPAXKEH CIEIYIOIIMMHU 3alUCSIMU:

YA
AJikaH-0J1 (METaHOJI, 3TaHOJI, TPOTaHOo-1);

VA
AnkaH-0B-a| KH{cCiOTa (MeTaHOBasi, TAHOBAs U T. 11.).

B mporieccyailbHOM OTHOIIIEHHH B KJIACCax TYMaHHUTApHOTO MPO(UIISL, B KOTOPBIX 00ydaeTcs
OOJIBIIMHCTBO JeTeil ¢ SAPKUM OOpasHBIM BHACHHUEM MHpa, CKJIOHHBIX K SMOIMOHAIBHBIM
NEePSKUBAHMAM, 3HAYUTEIBHBIN 3()(EKT TOCTUTASTCs PU MCIOIB30BAHUN NpUéma aHumayuu, T.
€. HaJeNeHHss OOBEKTOB HEKHMBOTO XMMHYECKOTO MHpa (SJIEMEHTOB, BEIIECTB, MAaTEPUAJIOB,
peaKkIuii) XapakTepHBIMH YepTaMH U TPH3HAKaMH JKHUBOTO, MX «oderoBednBaHuey. OOmuit
CIIOCO0 JOCTWKEHHS 3TOH LeNU OTpakaeTcsi B OOOOIIEHHOM HAa3BaHUM OT/ACNBHBIX 3aJaHUN
Kypca, B KOTOPBIX HEOOXOJMMO PAaCKPHITh XYH0’KECTBEHHBI 00pa3 BellecTBa WM Ipolecca.
Crnenyer MOAYepKHYTh, YTO Y4alludecs C yIAOBOJILCTBHEM HHIIYT HEOOJBIINE JINTEPATYpHBIC
npou3BeNeHnsl (dcce, CHHKBEHHBI) TAaKOro IUIaHA, TEM CaMbIM COBEPIIECHCTBYS CBOIO
JUTEPATYPHYIO NHCEMEHHYIO Pedb U yCBanBasi HEOOX0IMMOE XUMHUYECKOE COJIepKaHUE.

B xmaccax ¢wu3uko-maTemMaTndyeckoro npodwis, OYEBHIHO, coJepKaTelbHas |
npoleccyajibHas CTOPOHBI 00y4eHHsI XUMUH JTOJDKHBI OBITh HECKOJIBKO HHBIMHU.

Ecnu B 9acT CBSI3M XMMHHU C JKM3HBIO OHHM COBIQJAIOT ¢ €€ MpenojaBaHHEM B Kiaccax
T'YMaHUTApHOTO Mpo¢uist, To B 0TOOpe ydeOHOro marepuaiga U METOAMKE Kypc MpeAaroJaraer
UCTOJb30BaHUE JPYro AWIAKTUKH. HekoTopble TeMmbl, OCOOEHHO CBsI3aHHbIE C (PU3MKOMH
(cTpoeHHe aToMa U BellecTBa, HEKOTOPbIE aCMeKThl (PU3NYECKON M KOJUIOMIHOW XHMUH, Ta30BbIe
3aKOHBI), 3(pdeKkTuBHEe H3yyaTb Ha OCHOBE aKTMBHBIX (GopM oOyueHus (Oecenbl, TUCIyTa,
SJIEMEHTOB  YPOKOB-KOH(EpEHIMi), UTO TMO3BOJIAET 3HAYUTEIbHO  YBEIUYUTH  JIOJIIO
CaMOCTOSATENIbHON paboThl ydamuxcs. Takoi moaxo JaéT BOZMOKHOCTh HIMPOKO UCIOJIb30BaTh

MCKIPCIMETHBIC CBA3H U (I)OpMI/IpOBaTL CANHYIO €CTCCTBCHHO-HAYUYHYIO KAPTHUHY MHpPA.
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B kxypce u3MeHeHa M AMIAKTHYECKAS POJib XUMUYECKO20 IKCHEPUMEHMA U PACUEéMmHbIX
3a0au no ¢popmynam u ypasHeHusIM.

Xumus — ocobas yueOHasi JUCHUIIINHA, B KOTOPOH HAPSIY C TEOPETHUSCKUMU 3HAHUSIMHU
(hOpMHPYIOTCS TAaK)KE SKCIICPUMEHTABHBIE W pacu€THbIC yMEHHWs W HaBbIkM. HO MMEHHO Ha
XUMHYECKUN SKCIIEPUMEHT M PelIeHUE pacuETHRIX 3a7a4d KaTacTpo(UUIECKH HE XBaTHT BPEMECHH,
OTITYIIIEHHOTO Ha y4eOHBIH mporecc Ha 0a3oBoMm ypoBHE. [loaTOMy B Kypce IpeaycMOTPEH
00s13aTENbHBIA JIEMOHCTPALMOHHBIA 3KCIIEPUMEHT IPH PACCMOTPEHHM Ka)JIOW YKPYIMHEHHOU
TUIaKTUYECKON eTuHUIBbl — mnaparpaga. Tak kak 1a00opaTOpHbIM yHEHUYECKUH HKCIEPUMEHT B
CUJTY Y3KOTO BPEMEHHOTO JIMMUTA MPUOOPETAET B U3YUEHUH Kypca dIU30IUUECKUI XapakTep, TO
MPEANOJIaraeTCcsl MUPOKOE MPHUBJICYCHUE K BBHITIOJHEHUIO JEMOHCTPAIIMOHHOTO JKCIEPUMEHTA
YYaIIUXCsl B KAYE€CTBE aCCUCTEHTOB YUUTENSI. DTO MO3BOJUT MOJEPKUBATH HA JJOJDKHOM YPOBHE
MPaKTUYECKHE YMEHHS U HABBIKM ydaluxcs, chopMupoBaHHBIE B OCHOBHOM 1TKOJIe. HexkoTopyro
HanpsDKEHHOCTh B OOCECTIEYEHHOCTH HAlVBIIHOCTBIO  yYPOKOB XUMHUHU  JIOJDKHBI  CHSITh
00s13aTeIbHBIC KOJIIEKIIMH, MOATOTOBJICHHBIC K KKIOMY YPOKY XMMHU Ha OCHOBE PHUCYHKOB-
KOJUTaKeH, MMeronmxcs B yudeOHOM mocoOuu. M, HakoHel, 4acTh MpoOJIeM XHUMHUYECKOTO
AKCIEPUMEHTa MOTYT PEIIUTh MHOTOYMCIIEHHBIE BHACOMAaTEpHUasbl, COMPOBOKIAIOIIUE KYpC.
OnHako Takue 3aMEHbl MPUMEHUMBI TOJIBKO B TOM CJlydae, €CJIM JTUKTYIOTCS MpaBUJIaMHU
TEXHUKH OE€30MaCHOCTH WM €CIU pPEallbHbIE SKCIEPUMEHTHI TPEOYIOT 3HAYMTENIbHBIX 3aTpat
BPEMEHHU.

DONHU30IMYECKOe, a HE CHCTEMHOE BKIIOYCHHE pacy€THBIX 3adad 1o QopmyiaaM H
YpaBHEHUSM B IMPOIECC MU3YUYCHUSI Kypca MPUBOJUT K Pa3pbiBy JABYX B3aUMOCBSI3aHHBIX CTOPOH
pPAacCMOTPEHHUS XUMHUYECKUX OOBEKTOB (BEIIECTB M pEaKklUid) — KAueCTBEHHOM |
KOJIMYECTBEHHOM. Tak Kak Ha ypOKe Ha PEIICHUE PAaCUETHBIX 3a]a4 MO0 XUMHH BBIACIUTH BPEMS
nmpoOJeMaTUYHO, HEOOXOJMMO HCIOJIB30BaTh BCE BO3MOXKHOCTH CaMOCTOSTEIBHON pabOThI
y4Yaluxcs, 1 B MEPBYI0 OUYepeab MNPU MOArOTOBKE JOMAIIHEro 3aAaHus. MOKHO MCIONIb30BaTh
NMpUBEIEHHBIE B B KOHIIE KaXJ0ro maparpada mocoOust pacy€THbIC 3a/ayd, OLICHHMBAs WX WU
KOMMEHTHUPYS PE3yJIbTaThl OLEHOK B Hayajle KaXJ0ro ypoKa Ha MPOTSKEHUU 3—5 MUHYT.
Takast TeXHOJOTHS MO3BOJSET PEMIUTH eUI€ OJHY MPOoOIeMy, KOTOpasi BOSHUKAET MPU O0yIeHHUH
XMUMUU Ha 0a30BOM YpOBHE B YCIOBHSX BPEMEHHOrO HEHTHOTa, — MpoOJIieMy HAKOTUICHHS
OIICHOK M OOOCHOBAaHHOCTU BBICTaBJICHHS PyOEkKHBIX (TIOTYrOJOBBIX) M UTOTOBBIX (TOJIOBBIX)
OIIEHOK yYalluMCsl.

Ycunenue momueayuu yuawguxca k uzyuenuro HenpohunvHoi Xumuu peanuzyemcs 6
Kypce uepe3 pAacKpvlmue CeéA3U U3yuaemozo mamepuana ¢ 0yoyuwieii npogheccuonanvnou

0esmebHOCMbIO 6bINYCKHUKA CPEOHEll UWIKOTbL.
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Haunbonpmmii 3¢ ekt naér camocTosTenbHas padoTa CTapIIEKIACCHUKOB MO PACKPBITHIO 3TOM
cBa3u. Kypc nmpenycMarpuBaeT BBIIOJIHEHUE y4alMMuUCs 3agaHui tuna «lloarorossre pacckas
O TOM, KaK CBSI3aHbl 3HAHHMS KOHKPETHOW TEMbI MO0 XMMHU C OOydyeHHEeM B BBIODaHHOM BaMH
BY3e wnmm ¢ Bameit Oymymieit mpodeccueii»; «Ha3oBuTe W3BECTHBIC BaM MEXITYHAPOIHBIE
BOOPY)XEHHBIE KOH(MJIMKTBI, KOTOPHIE CBS3aHBI CO CTPEMJICHHEM YCTAaHOBUTH KOHTPOJb Hal
MIPUPOJHBIMU HCTOYHUKAMU YIJIEBOJOPOJ0B»; «lIpuBeante mpumepsl MHTErpaluil SKOHOMMK
Pa3IMYHbIX CTPaH, OCHOBY KOTOPBIX COCTAaBJISET MCIIOJIb30BAaHHE MPUPOIHOTO Ta3ay WM MpU
MOAATOTOBKE OTBETOB Ha BOIpochl «Kak MupoBbie 1IeHBl Ha HEQTHh BIUSIOT Ha OIO/DKET Hallen
ctpanbl? [lpennoxkure CBOM BapHaHThl YMEHBIIEHUS 3aBUCHMOCTH 3KOHOMHKH Poccum ot
KoJieO0aHusl MUPOBBIX LIEH Ha HEPTH» U T. 1.

B crapmmx kiaccax B KayecTBE OPHUEHTHPOBOYHOW OCHOBBI OOOOIIEHMSI Ba)KHEMIINX
MOHATHM W TEOpUH XUMHUHU CIyXaT ¢uiaocopckue Kamezopuu, HANPUMEpP KaTeropus
«OTHOCHUTEIBHOCTH UCTHHB». Tak, B XO0J€ JUCKYCCHUHM O KIAaCCU(PHUKAIMN XUMHUYECKUX
AJIEMEHTOB, IPOCTHIX BEIIECTB (METAIbl U HEMETAJUIbI) U COeTMHEHUH (OKCHUJIBI M THUIPOKCHIBI)
CTapUIEKIACCHUKHM yCBAaWBAIOT 0a30BbI€ MOHATHS Kypca (CTpOEHHE aToMa M BUABI XMMHUYECKUX
CBSI3€H, TUTIBI KPUCTAITMICCKUX PEMIETOK U (PU3HYECKHE CBOMCTBA BEUIECTB, aM(POTEPHOCTS).

OmuH uac B HeJenmo, OTBEAEHHBI Ha M3ydeHUE Kypca, MPEAINoJaraeT MIUpOKoe
UCIOJIb30BAHUE JIeKYUOHHO-CEMUHAPCKOU (hopmMbl npoeedenus y4eOHbIX 3anHamuil. ITO
MO3BOJISICT CTAPIIEKIACCHUKAM HE TOJbKO 3((EeKTUBHO yCBauBaTh COJAEp)KaHUE Kypca, HO U

T'OTOBHUT HX K IIPOJOJIXKCHHUIO 06paSOBaHI/IH B BBICIICH HIKOJIC, I'’I€ TaKas (bopMa npeo6naz[aeT.

O0mas xapakTepucTHKa Kypca
KonuuectBo wyacoB, oTBenéHHOE HaA M3y4eHHE XMMHUH Ha 0a30BOM YpOBHE, U
COOTBETCTBUE O0pa30BaTEIbHOMY CTaHAAPTY OMPENENUIIN TIIATENbHBII OTOOp coAepKaHUs
Kypca XHUMHH, TO3BOJISIONIETO:
® COXPaHWUTbH JOCTATOYHO IEJIOCTHBIA U CUCTEMHBIN KypC XMMHH, KOTOPBINA (JOpMUPOBAJICS Ha
MPOTSHKEHUH JIECATKOB JIET KaK B COBETCKOM, TaK U B POCCUNCKOM IIKOJIE;
e 0CBOOOAMTH KypC OT U3IUIIHE TEOPETUINPOBAHHOTO M CIOKHOTO MaTepuana, i OTPadOTKH

KOTOPOTO TpeOyeTcsl HeMallo BpPEMEHU;

¢ MAKCUMAJIbHO COKpATUTH Ty OIMCATCIBbHYIO YaCThb B COHCPKAHHUU yqe6H01”4 JAUCIUIIINHBI,

KOTOpas 1nOo3BOJISICT 00eCIIeYnTh HpOCI)I/IJ'IBHHﬁ YPOBCHB 06yquI/1;1 MpEaAMCETY;

¢ BKIIIOUUTH B KypC MaTtcpual, CBSI3aHHBIM C MOBCEIHEBHOM >KHU3HBIO YCJI0BCKa, C 6yzly1u6171

HpO(bCCCHOH&JILHOfI ACATCIIbHOCTBIO BBIITYCKHUKA, HAIIPAMYIO HE CBSI3aHHOM C XUMHEH.
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MeTo/10510ruueCKOil OCHOBOM IOCTPOEHUSI Y4eOHOrO COAEpXkKaHUs Kypca XUMHUU IS
cpeaHell MIKOJBl 0a30BOTO YPOBHS SIBUJAch MJesl HHTErpUPOBAHHOr0 Kypca,HO He
€CTECTBO3HAHUS, & XUMUHU.

CrpykTypa mpemiaraeéMoro Kypca pemaeT JBe MpoOJeMbl MHTETpAMA B OOYYCHHUU
XMMUU: TIepBasi — BHYTPHUIIPeMeTHAS MHTErPalus, BTOpas — MeKIpeIMeTHAs.

BuyTpunpenMeTHas WHTETpanus ONpPENENseT CIEAYIONIYI0 OUYepEAHOCTh HW3yYCHHS
pa3fenoB XMMHHM: BHAYale M3ydaeTcsi OpraHudyeckas XMMHs, a 3aTeM — oOmas xumus. Takoe
CTPYKTYpUpPOBaHHE OOYCIIOBJIEHO TeM, 4YTO OOOOIIeHHE COAepk aHUs IpeaMeTa MO3BOJISeT Ha
3aBepIIaroIeM 3Tarne copMHUpOBaThH y BEITYCKHUKOB CPETHEH IIKOJIBI TPEACTaBICHUE O XUMHH
KaK O IEJIOCTHOW HayKe, NOKa3aTh €IUHCTBO €€ MOHATHH, 3aKOHOB M TEOPHA, YHHBEPCATLHOCTh
Y TIPUMEHUMOCTD UX KaK I HEOPTaHMYECKOU, TaK U JIJIsl OPraHMYeCKOW XUMUH.

Me:knpeaMeTHasi HHTErPalMs TO3BOJISIET, OTMPAsICh HA 3HAHUS 110 XUMHUH, 00BETUHUTH
3HaHUS MO (U3WKe, OMOJNIOTHH, Teorpaduu, SKOJOTUH B €IUHOE MOHWMAHHWE TPHUPOJIBI, T. €.
cOpPMHPOBATH IIENIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY OKPYXKAIOMIET0 MUPA. DTO TIO3BOJIUAT
CTapIIEeKJIaCCHUKAM OCO3HATh, YTO 0€3 3HAHWU M0 XWMHH BOCIIPHITHE OKPYKAIOIIET0 MHUpPa
OyIeT HEemoJHBIM M YHIEpOHBIM, a JIOAM, HE NOJy4YHBIIME TaKWX 3HAHUH, MOTYT CTaTh
HEOCO3HAHHO OIACHBIMHM, TaK KaK XUMHYECKHM HErpaMoTHOE oOpalieHHe C BellleCTBaMH,
MaTepuagaMi U MpoleccaMu MPeCTaBIIAET yrpo3y Ul )KU3HHU.

Kpome 3Tux ABYX BenyluX UHTETPUPYIOUIUX HACH, B Kypce XUMHUHU peanusyercs emié
OHA uAes — WIS UHmezpayuu XUMUYeCKUX 3HAHUL C 2YMAHUMAPHbIMU OUCYUNTIUHAMU:
HUCTOpUEH, JUTEPATypOr, MHUPOBON XYyJIOKECTBEHHOM KYyJIbTYpOH. ITO, B CBOK OYEpE.b,
MO3BOJISIET Cpe/ICTBaMU y4eOHOro NIpeaMeTa IMOKa3aTh POJib XMMUU U B COLMAIBbHON cdepe
YeJI0BEYECKOM JEesTeNbHOCTH, T. €. IMOJHOCTHIO COOTBETCTBOBATH HAESIM 00Opa30BaTEIbHOTO
CTaHJapTa.

OcobenHocTu conepkaHus oOydeHUss XUMHHM B cpeiHed (MOJHOM) MIKoJie OOYCIOBIICHBI
crnenupuKoi XMMHUHM KaK HAyKH U MOCTaBJICHHbIMH easMU. OCHOBHBIMU MPOOIEMaMH XUMUHU
SBJIAIOTCSI M3YYE€HHE COCTaBa M CTPOCHHUS BEIIECTB, 3aBHCHMOCTH HUX CBOWCTB OT CTPOCHUS,
MOJTy4EeHHE BEIECTB C 3a/laHHBIMH CBOICTBAMH, UCCIIEOBAHUE 3aKOHOMEPHOCTEH XMMHMUYECKHX
peakiuii ¥ MmyTel ympaBieHHs MMM B LEISIX TMOJy4YeHHsS BEIIECTB, MaTepUaioB W DHEPTHUU.
[TosTomy B paboueil mporpaMMe Mo XMMHH HAIUIM OTPaXEHHWE OCHOBHBIE COJEp)KaTelbHbIE
JTUHUU:

e «BemecTBo» — 3HaHUS O COCTaBe W CTPOCHUM BEUIECTB, MX (U3UUYECKUX U XUMHUYECKUX

CBOﬁCTBaX, OMOJIOrNYECKOM HCﬁCTBHH;
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o «XUMHYECKasi pPeaKUus» — 3HAHUS 00 YCIIOBHUSX, B KOTOPBIX MPOSIBISIOTCS XUMHUYECKUE

CBOMCTBA BEILIECTB, CIIOCO0AX YIPaBICHUS XUMUYECKUMHU MPOIECCAMU;

L4 «HpI/IMeHeHI/IC BEIICCTB» — 3HAHUA U OIIBIT Hp&KTH‘-ICCKOfI JACATCIIBHOCTH C BCIICCTBaAMU,
KOTOPEIC HanboJjIee YacTo IIPUMCHATCA B HOBCCI[HGBHOﬁ JKU3HH, IIUPOKO HUCIHOJB3YIOTCSI B

MIPOMBIIIJIEHHOCTH, CETCKOM XO0351UCTBE, Ha TPAHCIIOPTE;

e (JI3pIK XMMUM» — CHCTEMA BAKHEMIIMX IMOHATHM XUMUHM U TEPMHHOB, B KOTOPBIX OHH
OTIMCHIBAIOTCS, HOMEHKJIaTypa HEOPTraHUYECKUX BELIECTB, T. €. UX Ha3BaHUS (B TOM 4uCIe U
TPUBHUAIIbHBIE), XUMHUYECKHE (QOpPMYIbl U YpaBHEHMs, a TakkKe I[paBWia IepeBoja

I/IH(bOpMaIII/II/I C €CTCCTBCHHOTI'O s3bIKa Ha SA3bIK XMMHUHU U O6paTHO.

MecTto npeamera B yueOHOM IJIaHe

@OenepalibHbIil  TOCYJapCTBEHHBI 00pa3oBaTeNbHBIN  CTaHAApPT MpeaycMaTpUBaeT
M3y4YeHHE Kypca XHMHUHU B CpEOHEH MIKOoJe KaK COCTaBHOM YacTU MNpPEeAMETHOM o00iacTu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHD.

B 6a3ucHOM y4eOHOM TUTaHE CpEeIHEH IIKOJIbI XUMHS BKJIIOYeHa B pazzen «CoepikaHue,
dhopmMupyeMoe ydacTHHKaMU 00pa30BaTeIbLHOTO Mporieccay. OOydaromuecs: MOTyT BBIOpaTh IS
W3YYEHHUS WIM MHTETPUPOBAHHBIA KypC €CTECTBO3HAHMS, MIM XMMHUIO KaK Ha 0a30BOM, TaKk U Ha
yrIIyOJIEHHOM YPOBHE.

Paboyas mporpamMma mo XuMuu Jyisi CpeAHETo o0Iero ooOpa3oBanusi Ha 6a30BOM YpPOBHE
COCTaBJIeHAa U3 pacyéTa 4acoB, YKa3aHHBIX B 0a3MCHOM y4eOHOM ILIaHe 00I1e00pa3oBaTeIbHbBIX
opranuzarnuii: 1 yac B Hegemto (70 yacoB 3a J1Ba rojia 00y4eHus).

JInuHOCTHBIE, MeTaNlpeAMeTHbIE U NPeAMeTHbIe Pe3yJIbTAThl 0CBOEHUSI Kypca
JlesTenbHOCTD yYuTeNs B 00y4eHUH XUMUU B CpeIHEeH IIKOJe JOJDKHA ObITh HalpaBlieHa Ha
JOCTHKEHHE 00YYaIOIIUMUCS CIEYIOIIUX JUYHOCHIHBIX PE3YIbMaAmos:.
1) B UEHHOCTHO-OPHEHTAIMOHHOW cdepe — o0co3Hanue POCCHHUCKOW TIpa)kIaHCKOM

UACHTUYHOCTH, IaTPUOTU3MA, YYyBCTBA 'OPAOCTH 34 pOCCI/II‘/‘ICKYIO XUMHUYCCKYIO HAYKY;

2) B TPYHOBO# cdepe — comogHocms K 0OCOZHAHHOMY BBIOODY NanbHeiiel 00pa3oBaTenbHOM

TPACKTOPHUHU UJIHN pr,[[OBOﬁ ACATCIIBHOCTH,

3) B mo3HaBaTENbHOI (KOTHUTHUBHOM, HHTEIUICKTYalIbHOMN) chepe — yMeHue YIpaBisiTh CBOCH
MO03HABATENbHON JEATENIBHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K O00pa30BaHHUIO, B TOM
quciae camMooOpa3oBaHUIO, Ha NPOTSHKEHUMM BCEH JKM3HU; CO3HATENbHOE OTHOILICHHE K
HENpepbIBHOMY  00pa30BaHMI0O KAaK  YCIOBHIO  YCIEUIHOW  MpO(ECCHOHATBHONH |

OOIIECTBEHHOM AEATEILHOCTH,
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B chepe cOepexeHUs 3[0POBbSI — HpUHAmMUE WU peanuzayus UEHHOCTEH 30pOBOTO U
Oe3omacHoro obOpas3a JXKU3HHU, Henpusmue BPETHBIX NPUBBIUEK (KypeHUS, YIOTpeOICHHUS
QJIKOTO0JII U HApPKOTHMKOB) Ha OCHOBE 3HAHUN O TOKCHMYECKOM M HAPKOTHUYECKOM AECHCTBUU

BCIIECTB;

Memanpeomemnvimu pe3ynvmamamu OCBOCHUS BBITYCKHUKAMU CpEIHEH ILIKOJbI Kypca

XUMHUU SABJISIFOTCA:

1)

2)

3)

UCnoIb306aHue YMEHUN M HABBIKOB Pa3jMUYHBIX BUJOB I103HABATEIbHOW JESTEIBLHOCTH,
npumeHenue OCHOBHBIX METOJIOB TO3HaHUS (CUCTEMHO-WH(OPMALMOHHBIA  aHAJM3,
HaOJII0IEHUE, U3MEPEHUE, TIPOBEICHHE IKCIIEPUMEHTA, MOACIUPOBAHUE, UCCIIEI0BATENbCKAs

I[GSITGJ'II)HOCTI)) I U3YUYCHUS Pa3JIMYHBIX CTOPOH 01<py>1<a}01uel71 HGfICTBHTCJIBHOCTH;

é1adeHue OCHOBHBIMHM MHTEJUIEKTYaIIbHBIMU omepaiusiMu ((GopMyaupoBKa THIIOTE3, aHATIU3
U CHUHTE3, CpaBHEHHWE U cHCTeMaru3anus, o00OlIeHne U KOHKpETHU3allMsl, BbISBICHUE

MIPHUYNHHO-CJICICTBCHHBIX CBsI3€H U TIOMCK aHaJ'IOFOB);

nosHauue 00BHEKTOB OKPYKAIOIIETO MUPA OT OOIIEro 4epe3 0COOEHHOE K eAMHHYHOMY

4) ymenue BBIABUTaTh HICH U OMPEACIIATH CPEICTBA, HEOOXOAMMBIC IS UX Pean3alliu;

5) ymenue ompenensATh LA U 3aa4d IEATEILHOCTH, BRIOUPATh CPEACTBA PeaTH3alMK CIU U

6)

IMPHUMCHATH UX HA MPAKTHUKE;

ucnoav3osdarue pasiivdHbIX MHNCTOYHHUKOB [JIA IIOJYUCHUSA XHUMHYESCKOH I/IH(bOpMaI_[I/II/I,
IIOHMMAaHUEC 3aBUCHUMOCTH COACPKAHUA U (bOpMBI npeaACTaBJICHUA I/IH(l)OpMaHI/II/I OoT ueneﬁ

KOMMYHHKAaIIUX U aapecara,

7) ymenue TPOAYKTHBHO OOIIAThCS W B3aUMOJCHCTBOBATH B MPOIECCE COBMECTHOM

8)

NEeSITeNbHOCTH, YYUTHIBATh MO3UIMH JPYTUX YYACTHUKOB JAEATEIbHOCTH, 3()(EKTUBHO

paspeiiatb KOH(QIUKTHI;

20MOBHOCMb W CIIOCOOHOCTh K CaMOCTOSITEIbHOMI I/IHq)OpMaI_II/IOHHO'HO3H8.B8.TGJ'IBHOI>1
ACATCIIBHOCTH, BKIIIOYAasA YMCHHUEC OPUCHTUPOBATLCA B PA3JIMYHBIX UCTOYHUKAX I/IH(I)OpMaL[I/II/I,
KPUTHYCCKU OLICHUBATL U HHTCPHPCTUPOBATH I/IH(I)OpMaLII/IIO, MOJIYy4a€MYyH0 M3 pPa3JIMYHbIX

HCTOYHHUKOB,

9) ymeHue HUCIO0JIb30BaATb CPCACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHHKAIITMOHHBIX TEXHOJIOTHH

(;[anee — I/IKT) B PCIICHHUU KOTHUTUBHBIX, KOMMYHUKATUBHLIX U OPraHU3allUOHHLIX 3a/ia4 C
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cobmrogeHneM  TpeOOBaHMIA  JPrOHOMHKH,  TEXHUKM  O€30MacHOCTH,  THTHEHBI,

pecypcocOepexeHus, IPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMALMOHHON O€3011aCHOCTH;

10) graoenue I3IKOBBIMU cpeacrBamMu, B TOM YHCJIC U A3bIKOM XUMHWU — YMCHHCE SICHO, JIOTUYIHO
W TOYHO H3JIaraTb CBOIO TOYKY 3PCHHA, MCIIOJIb30BAaTh AACKBATHBLIC A3BIKOBBIC CPCIACTBA, B

TOM YHCJIC U CUMBOJIbHBIC (XHMHYECKUE 3HAKH, (POPMYIIBI 1 YpaBHECHUS).

Ilpeomemnvimu pesyromamamu W3yd9eHUs: XUMUU Ha 0a30BOM ypOBHE Ha CTYICHHU
cpenHero oOmiero oopa3oBaHust SBIISIOTCS:

|. B mo3HaBaTenbHOM chepe
1. 3unanue (nonumarnue) U3y4eHHBIX MTOHITUH, 3aKOHOB U TEOPHIA;

2. yMeHue OIHCBHIBATH JIEMOHCTPAIIIOHHBIE M CAMOCTOSTEIBHO TPOBEIEHHBIE SKCTIEPUMEHTHI,

WCIIOJIBb3YS JAJISl 3TOTO €CTECTBEHHBIN (PYCCKHM, POJTHOM) A3bIK U SI3bIK XUMUU;

3. YMerue KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYECKHUE JJICMCHTBI, IMTPOCTHIC U CJIOXKHBIC BCIHICCTBA, B TOM

YHUCJIC U OPraHUu4CCKHUEC COCANHCHH A, XUMHUYCCKHUEC PCAKIIUH 10 pa3HbIM OCHOBAHUSAM,

4. ymeHue XapaKTepU30BaTh U3yYCHHbIE KJIACCHl HEOPIraHUUECKUX U OPraHUYEeCKUX COeIUHEHUH,

XHUMHUYECCKHUEC pCaKIINU,

5. eomosrocmb IIpOBOAUTH XUMHUYCSCKUM SKCIICPHUMCEHT, Ha6J'IIOI[aTB 3a €ro IPOTCKAHHEM,
(bl/IKCI/IpOBaTI) PE3YIbTATBI CAaMOCTOATEIIEHOTO U AEMOHCTPUPYEMOT'O SKCIICPUMEHTA U ACJIaTh

BBIBO/JBI,

6. ymenue GopMynupoBaTh XHMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3MPOBATH CBOMCTBA

HCU3YUCHHBIX BCHICCTB 110 AaHAJIOTHH CO CBOMCTBaAMH HN3YYCHHBIX;

7. nouck UCTOYHUKOB XMMHUYECKOH MH(MOpMalUH, MOIydYeHHe HeoOXoaumoi mHbopMmaiuu, eé

aHaJIn3, U3roTOBJICHUC XUMHNYCCKOI'O I/IH(I)OpMaI_[I/IOHHOl"O MMPpOAYKTA U €ro MpPE3CHTALlUA;

8. 6nadenue 00s3aTeNbHBIMU CHPAaBOYHBIMU MaTepuanamu: Ilepumonmueckoil cuctemoit
xuMudeckux snemMeHToB JI. 1. MenzneneeBa, Tabnuieil pacTBOPUMOCTH, SIEKTPOXUMHUECKUM
pPAIOM HaIpPsDKEHUH METAJIOB, PSAAOM  JIEKTPOOTPHULATEIBHOCTH — JUIl XapaKTEPUCTHKHU
CTPOEHHS, COCTaBa U CBOMCTB aTOMOB XUMHUECKUX eMeHTOB |—IV nepnooB n o0pa3oBaHHBIX

HUMHU MMPOCTHIX U CIIOKHBIX BCIICCTB;
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9. ycmamnosenenue 3aBUCUMOCTH CBOMCTB M TPUMEHEHHUS BaXHEWIIMX OPraHUYECKUX
COCJMHEHUH OT UX XUMHUYECKOTO CTPOCHHS, B TOM YHCJIE U OOYCIOBJIEHHBIX XapaKTEPOM 3TOTO

CTpOEHUs (TIpeIeIbHBIM I HETIPEeIeIbHBIM) ¥ HATnYHeM (DyHKIMOHATIBHBIX TPYIII;
10. mooenuposanue MONEKYIl HEOPTAHUIECKAX U OPTAHUYECKUX BEIIECTB;

11. nonumanue XvuMHUYECKON KapTHUHBI MHpa KaK HEOTHEMJIEMOM 4YacTH LIEJIOCTHON Hay4dHOU

KapTHUHBI MUDA;

. B IIEHHOCTHO-OPHUEHTAIIMOHHOW cdepe — anaiu3z W oyeHKa TOCIEACTBUNA IS
OKpYXaroIen cpesibl OBITOBON M TTPOU3BOJICTBEHHOU ACSTEIHLHOCTH YEJIOBEKA, CBI3aHHOM

C IPOM3BOJICTBOM U NepepabOTKON XMMHUYECKUX MPOAYKTOB;

1. B TPYHOBOHl cepe — nposedenue XUMHUECKOTO 3KCIIEPUMEHTA; pa3sumue HABBIKOB
y4eOHOM, MPOEKTHO-NUCCIIEIOBATENbCKON U TBOPUECKOM JESITeNbHOCTU MPU BHITIOJTHEHUHN

WHAUBUAYAJIBHOI'O MIPOCKTA 110 XUMHH,

IV. B cdepe 3m0poBoro obpasza kU3HH — cobio0eHue TpaBuil 0€30MacHOTO OOpalleHus C
BEIIECTBAMH, MaTEpHAIaMH; OKa3aHHE IEPBOH ITOMOIIM NPU OTPABJICHHUAX, OXKOTAX H
TpaBMax, IOJYYCHHBIX B PE3yJIbTaTe HapyIICHUs NPABWJI TEXHUKH OE30MAaCHOCTH NpHU

paboTe ¢ BemecTBaMu U JIa00paTOPHBIM 000PYTI0OBAHUEM.

Conep:xkanue kypca 10—11 kinaccoB ba3oBblil ypoBeHb

CogepxaHue Kypca XapaKTepu3yeTcsi UEIOCTHOCTbIO U CHUCTEMHOCTBIO Y4eOHOTO
rpeaMeTa, Ha OCBOCHHE KOTOPOTO OTBEACHO KECTKO JTUMUTHPOBAHHOE YUeOHOE BpeMs.

Kypc nenutcs Ha ABe paBHBIE HO OTBEIEHHOMY HA HMX HM3y4yeHHE BPEMEHHM YacTH:
OpPraHMYECKYIO XUMUIO U OOLIYI0 XUMHUIO.

CTpykTypupoBaHHE Kypca OpraHHYECKON XUMHH OTpeleNseTcs wuieeil pa3BUTUSA
ydamuxcsi HempoUIbHBIX KIACCOB CpelcTBaMu ydeOHoTo mpeamera. C 1enblo YCUICHUS POITU
JeNyKIUU B OOy4EeHUH XMMHUU BHauUaie JAOTCS KpaTKUE TEOPETUYECKHE CBEJICHUS O CTPOCHHH,
KJacCU(UKAIMU, HOMEHKIAType OpraHWYecKHUX BEHIECTB, 00 OCOOEHHOCTSAX peakiuil C HX
y4acTHEM.

CdhopmupoBanHbie TakuM 00pa3oM TEOpPETHYECKHE 3HAHUS 3aTeM pa3BUBAIOTCS Ha
(haKkTOJIOrMYeCKOM MaTepHale Mpu PacCCMOTPEHUHU KIIACCOB OPTraHMYECKUX COeAMHEHUN. B cBOIO
ouepellb, TaKOW MOAXOJ TMO3BOJSET M TIyOKe H3Y4YUTh OCOOEHHOCTH CTPOCHHUS M CBOWCTB

OpraHn4YeCKrUX BCHICCTB PA3HBIX KJIIACCOB. TaK, OCHOBHBIC IIOJIOKCHUSA TCOPUU XUMHYCCKOIO



13

CTpPOEHHUSl OpraHuyeckux coeavHeHud A. M. byrnepoBa 3akpemisftoTcs IOpU HU3YyYEHHUH
yIJI€BOJOPOJOB (AJIKaHOB, aJKEHOB, AMEHOB, aJKUHOB, apEHOB) U UX MPHUPOJHBIX MCTOYHHKOB
(mpuponHOro raza, HE(GTH W KAMEHHOTO YIJisi), KHUCIOPOJCOJACPKAIIMX OPraHUuYECKUX
COeMHEHUH (CUPTOB, (PEHOJIA, ATBJIETUIOB, KAPOOHOBBIX KUCIIOT, CIOKHBIX A(PHUPOB, )KUPOB U
YIJIEBOJOB) M a30TCOJIEPKAIIUX OPraHMYECKUX COCIMHEHUH (aMUHOB, aMHHOKHUCIIOT, OCITKOB U
HYKJIEMHOBBIX KHCJIOT). 3aBEpLIAcT KypC OpraHu4ecKoi XUMuHU riaBa «OpraHudeckas XuMusi U
oOmiecTBO», TAe OOyJaromuecs: 3HAKOMSTCS C TAaKUMH BaKHBIMA B TPAKTHYECKOM U
OMOJIOTMYECKOM OTHOIIEHWM BEIIeCTBAaMM W MaTepuajamMH, KakK IUIacTMacChl U BOJIOKHA,
(hepMeHTbI, BATAMUHBI, TOPMOHBI 1 JIEKAPCTBA, a TAKXKE C JOCTHKEHUSIMHU OHOTEXHOJIOTHH.

CrnenoBaTenbHO, OCHOBHBIM KpUTEpHEM OTOOpa (aKTUYECKOro Marepuaia Kypca
OpraHMYecKOM XHMHH SBJISETCS HJAed peanu3alud MPaKTUKO-OPUEHTUPOBAHHOTO 3HAYEHUs
00BEKTOB OPraHUYECKOW XUMUH (COETMHEHUN U peaKIuil).

Wnes o Beaymiel posin TeopeTUYECKUX 3HAHHWM B MpoIecce MO3HAHUS MHpa BEUIECTB U
peakIuii cTajsa OCHOBOW M JJIsi KOHCTPYHpPOBaHMS Kypca oOmieit xumuu. Ha ocHOoBe emmHBIX
MOHATHM, 3aKOHOB M TEOPUA XUMUU Yy CTApUIEKIACCHUKOB (OpMUpPYETCS IEeOCTHOE
MPEJCTAaBICHUE O XUMHYECKOM HAayKe, O XMMHUYECKOM KapTHHE MHpa KaK COCTaBHOM 4YacTH
€IMHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

B kypce oOuieil xumMuu BHauaie ydaliuecs 3HaKOMSITCS MOCIETHUMH JOCTH)KCHUSIMHU B
objacTu M3y4eHHs] aTOMa, Y3HAIOT O COBPEMEHHBIX METOJax IO3HAHHUS CTPOCHHUS aToMa,
YIIyONISIFOT ¥ PACIUPSIIOT 3HAHUS, TIOJYYeHHbIE B Kypce OCHOBHOM LIKOJIbI, O CTPOGHUU aToMa U
BeniecTBa Ha ocHoBe [lepuoandeckoro 3akona u [lepuoanueckoit cucremsl [. Y. Menneneena,
00 o0muX CBOICTBaX KIACCOB OPraHMYECKUX U HEOPraHMYEeCKUX COEAMHEHUN (KUCIOT,
OCHOBaHUM, aM(pOTEPHBIX COCIUHEHMI) B CBETE€ TECOPUHU AIIEKTPOJUTUUYECKONW TUCCOLUALUU U
NpoTOHHOM Teopuu. Jlamee paccmarpuBaeTcss Kiaccu(UKanMs XUMHYECKUX peakuuid B
OPraHMYECKOM M HEOPraHMYECKOW XMMHUH. 3aBEpIIaeT KypC 3HAKOMCTBO CTApPLIEKIACCHUKOB C
MEePCIIEKTUBAMHU Pa3BUTH XMMHUYECKOW HAYKM U XMMHUYECKOTO MPOU3BOJCTBA, C MpodieMaMu

OXpPaHbI oxpyxcaromeﬁ Cpeabl OT XUMHUYCCKOT'O 3arpA3HCHUA U MYTAMHU UX PCHICHUS.

Coaepixkanue kypca. 11 kinacc. ba3oBblii ypoBeHb
CTtpoeHue BewecTB
OcHoBHBbIE CBeJleHHs1 0 cTpoeHnu atoMa.CTpoeHHEe aToMma: sIpO M IJIEKTPOHHas 000J0YKa.
N3otombl. XUMHUYECKUH JJIEMEHT. bDOJIBIION aIpOHHBIM KOJIAHAECp. YPOBHU CTPOEHUS
BEILIECTBA.
IHepuoauyeckas cucrema xumuuyeckux iaemeHToB JI. 1. MeHnaeseeBa B cBeTe Y4eHHS O

CTPOCHUH aToMa. OU3NUECKUNA CMBICT HOMCPOB: DJJICMCHTA, NCPUOJA, T'PYIIIbI. BanentHsie
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ANIEKTPOHBL. DIJIEKTPOHHAs KOH(UTypamusi aToOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB
2JIEMEHTOB B IIEPUOJAX U IpyMIax. JINEKTPOHHBIE CEMENCTBA XUMUYECKUX DJIEMEHTOB.
®uiocodpckue ocHoBbl 00mHOCTH Ilepuoguyeckoro 3akoHa W TeOpHMH XMMHYECKOIoO
crpoenus.lIpennoceuiku oTkpsITHs [IeproanuecKoro 3aK0Ha U TEOPUM XUMHYECKOTO CTPOECHUS.
Ponp nuuHOCTM B MCTOpHHM XUMUHU. POJIb NMPAaKTHKM B CTAHOBJIEHUU W PA3BUTHH XUMHUYECKOU
TEOPUHU.

Honnasi xumuyeckasi CBA3b M MOHHbIC KPUCTANINYEeCKHe peléTku.KaTHoHbI Kak NMpOAYKT
BOCCTaHOBJIEHUS! aTOMOB METAJUIOB. AHMOHBI KaK MPOAYKT OKHCIIEHHS aTOMOB HEMETAJIIOB.
HNoHHas xumuyeckas CBs3b U HOHHAs KpUCTAJUINYECKas peméTka. MIOHbI IpOCThIE U CIIOXKHBIE.
KoBaneHnTHasi XuMu4Yeckass CBfi3b. ATOMHbIE H MOJIEKYJASPHbIe KPHCTALIMYECKHE
pemiéTku.KoBaneHTHas HENOJsIpHAs U MOJIApHAs CBSI3U. DJIEKTPOOTpULaTeNIbHOCTh. KpaTHOCTH
KOBaJIeHTHOM cBs3U. OOMEHHBII W JOHOPHO-aKUENTOPHBIH MeXaHU3Mbl 00pa3oBaHUA
KOBAJIECHTHBIX CBsA3ed. [I0IpHOCTD CBSA3M M MOJSIPHOCTH MOJIEKYJIBI. MOJIEKYISIDHBIE M @TOMHBIE
KPUCTAJUIMYECKUE PELIETKU.

Merauindeckass  cBsi3b.MeTammyeckne  KpUCTAUIMYECKHE  PEIETKH.  Metamnyeckas
XMMHYECKasl CBS3b: MOH-AaTOMBI M JJIEKTPOHHBINA ra3. @U3HYEeCKHe CBOMCTBA METAIIOB U HX
IIPUMEHEHHUE HA OCHOBE 3TUX CBOMCTB. CIinaBbl YEPHBIC U LIBETHBIE.

Bopopoanas xummuueckass cBs3b.BonoponHas XuMHUYecKas CBA3b: MEKMOJICKYISIpHAs U
BHYTPUMOJIEKYJISIpHAsA. 3HAYEHUE BOJIOPOJIHOM CBSI3U B IIPUPOJIE U JKU3HH YEIIOBEKA.
IHosmmmepsr.IlonMepsl, UX MOJyY4EHHE: PEAKUUU INOJUMEPHU3ALMM M  IOJUKOHICHCALUU.
[Inactmaccel. Bonokna. Heoprannueckue noyjmMepsl

JucnepcHble cucTeMbl./lucniepcHble cucTeMbl: AuciiepcHas ¢a3za U AUCHEPCUOHHAs Cpefa.
Knaccugukanus qucrnepcHbIX CUCTEM IO arperaTHOMY COCTOSIHUIO M IO pa3Mepy 4acTHll (a3bl.
I'pyboaucriepcHble CHCTEMBI: 3MYJIbCHU, CYCIIEH3MH, a3p030JH. TOHKOJUCIIEPCHBIE CHCTEMBI:
3011 U res. CuHEepe3uc U KoaryJsanus.

Jlemoncmpayuu.Paznuanasie Gopmbl [lepuoanueckoid cucteMbl XUMUYECKUX anemeHToB J[. U.
MenneneeBa. Mojenb KpUCTaUIMYECKOM peméTku xjopuaa Hatpus. OOpaslbl MUHEpPAIOB C
MOHHON KPUCTAJIMYECKON PEHIETKOM: KaJbLIUTa, FaJuTa, MOJENIH KPUCTAJUIMYECKUX PELIETOK
«CyXoro IpJa» (MIM MOAa), anMmasa, rpadura (uam kBapua). Mojens MoJsipHOro oObéMma rasa.
OOpa3ipl pa3InYHbIX JUCIIEPCHBIX CHCTEM: SMYIbCUH, CYCHEH3HH, a’spo3oiiell, reneil u 3oiei.
Koarymsauus. Cunepesuc.

Jlabopamopusie onvimor.MoJIeTMPOBAaHUE METAJUIMYECKON  KPUCTAIIIMYECKOM  PEIIETKH.
Henatypauusi Oenka. [losydeHue sMynbcuu pacTuUTenbHOro Mmacia. Ilomydenue cycneH3uu
«U3BECTKOBOTO MOJIOKay. IlomydeHue KoIOUJHOTO pacTBOpa KypUHOTO OeKa U McCiaeJ0BaHue

€ro CBOWCTB C MIOMOIIBIO JIA3EPHON YKa3KH.
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XumMuyeckue peakuumn

Knaccupukanusa xumMudeckux peakuuii.Peakunn 06e3 wu3MeHeHHMs cocTaBa BEUIECTB:
aJIoTponM3auy U u3oMepusauuu. [puuannel amnotpormu. Knaccupukamus peakuuii o auciy
U COCTaBy pEareHTOB M IPOAYKTOB M IO TemoBoMy 3(¢ekry. TepMoxuMuueckue ypaBHEHHUS
peaKuum.

Cxopoctb XMMHYeCKHX peakumii.CKOpOCTb XUMHYECKOW peakuuu | (axTopel €€
3aBUCHUMOCTH: NIPUPOJa PEarupyrolnX BEIIECTB, IUIOIAb UX COIPUKOCHOBEHUS, TEMIIEPATypa,
KOHLIEHTpalus U Hanuue Karanuzaropa. Katanus. ®@epmentsl. UHrHOUTOpPHI.

XuMHnueckoe paBHOBecHMe U CHocoObl ero cMmemeHusi.O0patumpie peakmuu. OOmras
XapaKTepUCTHKa pEaKkIUM CHUHTe3a aMMHUaka M yCJIOBUS  CMEUIEHHUS  pPaBHOBECHUS
MIPOM3BOJICTBEHHOTO IMpOliecca BIIPaBo.

I'mapoams.I'unponu3 HeoOpaTtumblii W oOpatumsblili. Tpu ciaydas rugponusza cosneid. Poib
ruaposin3a B oOMeHe BemiecTB. Poiib ruiponan3a B 3HEPreTuyecKoM OOMEHe.
OKuUCINTEIbHO-BOCCTAHOBUTE/IbHbIe  peakuuu.CreneHb  okucieHusa. Oxkucnurenb U
BoccTaHOBUTENb. OKHUCIIEHUE U BOCCTAHOBIIEHUE. DIIEKTPOHHBIN OajaHc.

JIEKTPOJIH3 PacIIaBoOB " PacTBOpOB. IIpakTH4eckoe NpPUMEHeHHUe
jekTpoau3a.l ansBanomnnactuka. ['aneBanocrerus. PapunupoBanue.

Hemoncmpayuu.JK30- U SHIOTEPMUYECKUE peaKUUU. TEIUIOBBIC SBJICHUS NP PaCTBOPECHUU
CEpHOM KHCJIOTHI M aMMHUAYHOU CEIUTPhl. 3aBHCUMOCTb CKOPOCTH PEaKIUU OT MPUPOIBI
BEIIECTB HAa IpUMEpPE B3aUMOJECHUCTBHA PACTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOHU
KOHIICHTpAallUl C OJIMHAKOBBIMM KycOYKaMM (TpaHyjJaMH) LUHKAa M OJUHAKOBBIX KYCOYKOB
pa3sHbIX METAIJIOB (MarHus, LIMHKA, jKeJe3a) C pacCTBOPOM COJISIHOM KUCIOThl. B3aumoneicTue
pPacTBOPOB CEPHOM KUCIOTHI C PacTBOpPaMHU THOCY/b(ara HATpUs pa3IMYHONW KOHLEHTpalUU U
TeMIeparypbl. Mozenp KUIsero ciosl. Pa3noxeHue mnepokcuzaa BOAOPOJa € IMOMOUIBIO
HEOPraHMYeCKUX KaTaJlu3aTopoB (CoJiel xkene3a, MOAUAA Kaliusg) M NPUPOTHBIX OOBEKTOB,
cogepkamux  karamasy (celpoe  Msco, kapTodenb). IIpocreilimme  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLMU: B3aUMOJCHCTBUE IIMHKA C COJISIHOM KHCIOTOM M XkKene3a C
cynbarom meau(ll). Moaens snexTponuzépa. Moaenb 37IEKTPOJIM3HON BaHHBI I MOJTY4YEHUS
AITFOMUHMUSL.

Jlabopamopuvie onvimui.llpoBeneHue peakuuii, HIymux OO0 KOHILA, IO IpaBuily beproure.
PasnoxxeHne nepokcruga BOJOpOAa ¢ MOMOLIBIO AUOKCHIA MapraHia. CMelleHne paBHOBECUS B
cucreme Fe** + 3CNS < Fe(CNS)s. UcnbiTanue MHAMKATOpaMHU Cpeibl PacTBOPOB coleil
pa3nuuHbIX TUIOB. B3aumoneiictBue pactBopa cynbdarta meau(ll) ¢ xene3oM U ruApoKCHIOM

HaTpHsl.
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Ilpakmuueckaa pabdoma.PenieHre SKCIEPUMEHTAIBHBIX 3a7a4 IO TeMe «XHUMHUYecKas
peaKuus».

BemecrBa u uX cBOiicTBa

Mertamibl. O6ue ¢usnveckue cBoiicTBa MetawioB. Kiaccudukanus MeTanioB B TEXHUKE U
xumun. OOImue XMMHYECKHE CBOWCTBA METAUIOB. YCIIOBUS B3aUMOJICHCTBUS METAJIOB C
pacTBOpamMu KUCJOT U cojieid. MetaiutoTepMus.

Hemeranubl. baaropoansie raspl.Hemeraimel kak  okuciurend. Hemeraiuibl  Kak
BOCCTaHOBUTENU. Pl anekTpooTpuniatrenbHOCTH. IHepTHBIE WK OJ1aropoIHbIe Ta3bl.

Kuciaorsl Heopranmyeckue u opranumyeckue.Kuciaorsl ¢ TOYKHM 3peHHMs] aTOMHO-
MOJIEKYJIIPHOTO y4eHHs. KUCITOTBI ¢ TOUKM 3pEHUs TEOPUH DIIEKTPOITUTHIECKON ITUCCOLUAIINH.
Kucnorsl ¢ Touku 3peHuss npoToHHOW Tteopun. OOIME XUMHUYECKHE CBOMCTBA KHCIOT.
Knaccudukarus kucior.

OcHoBaHMsI HeopraHuyeckue W opraHudeckue.OCHOBaHHMS C TOYKH 3pEHUS aTOMHO-
MOJIEKYJIApHOTO  ydeHus. OCHOBaHWA C TOYKH 3PEHHS TEOPHH  DJICKTPOJIUTHUYECKOU
muccoranui. OCHOBaHUS C TOYKH 3PEHHS MPOTOHHOHN Teopun. OOIMe XUMHUYECKHE CBOWCTBA
ocHoBaHui. Knaccudukarus ocCHOBaHHA.

AM@oTepHble coeHEHHs] HeOpraHuYecKHMe M OpraHmyveckue.AMQoTepHBIE OKCHUIBI H
ruapokcuabl.  [lomyuyenne w  cBoiicTBa  aM(OTEpPHBIX HEOPTraHUYECKUX  COCTUHEHUH.
AMUHOKHUCIOTH — aM(OTepHbIe OpraHuvecKkue coeAMHeHus. [lenTupl ¥ nenTuaHas CBS3b.
Coau.Knaccudukamnus coseit. JKEcTKkocTh BoJIbI M c1oco0bI €€ ycrpanenus. [lepexon kapOoHara
B rujipokapOoHar u o0patHo. OO0mIre XMMHUYEeCKHE CBONCTBA COJICH.

Hemoncmpayuu. Konnexkuuss  metawioB.  Kosnekius ~— HeMetayuioB.  B3aummogeilicTBue
KOHIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MeAbpto. Bcembllika TepMUTHOM cMecu. Bcermblika
yépHOro 1OpoXa. BbITeCHeHHWe TrajJoreHoB W3 HUX pPacTBOPOB JPYTMMHU TajOreHaMHu.
BsaumoneiicTBue mapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIOTHI M aMMHaKa («IbIM
6e3 orus»). [lomyyenwe ammuaka W u3ydeHue ero cBoicTB. [lomyuenme amdoTtepHoro
TUAPOKCHUIA U U3YYEHHE ero cBOMCTB. [lomydenune xE€cTKOi BOIbI M YCTpAHEHHUE €€ KECTKOCTH.
Jlabopamopusie onvimpl.IlonydeHne HEpaCTBOPUMOTO THAPOKCHIA M €r0 B3aUMOJICHCTBHE C
kucioto. MccnenoBaHne KOHUEHTPUPOBAHHBIX PACTBOPOB COJSHOM W YKCYCHOM KHCIOT
KaleJabHBIM METOJIOM TpU HUX pa3daBleHWU BOAOW. Pa3nuuHbie ciaydan B3auMOJEHCTBUS
pacTBOPOB COJIEW ATFOMUHMUSA CO IIENOYBI0. Y CTPAHEHUE KECTKOCTH BOJIBI.

Ilpakmuueckaa padoma.PenieHne >KCIEpUMEHTANbHBIX 3adad no Teme «BemecTtBa U ux
CBOMCTBa».

XumMHusA ¥ cOBpeMeHHOe 0011eCTBO
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Xumuueckasi TexHosorusi. [Ipon3BoacTBo ammMuaka U MeTaHoJa. XUMHUECKasi TEXHOJIOTHS.
XUMHUYECKHE TMPOLECChl, JeXallue B OCHOBE NPOM3BOACTBA aMMHaka M MeETaHoJja.
XapakrepucTuka 3Tux mpoiieccoB. O01ue HaydyHbIe TPUHIIUIIBI XUMUYECKOTO ITPOU3BOJICTBA.
XuMH4YecKasi IPaMOTHOCThL KaK KOMIIOHEHT o0Iiedl KyJabTypbl 4ejdoBeka.MapkupoBka
YIAKOBOYHBIX MAaTEpUAOB, JJEKTPOHUKA U OBITOBOM TEXHUKH, SKOJOTHMYHOTO TOBapa,
MPOJIYKTOB IMUTAHUS, STUKETOK 110 YXOIY 32 OJCKI0M.

Jemoncmpayuu. Mojaenb TPOMBIIIICHHOW YCTAHOBKH TOJIYYEHUSI CEPHOM KHUCIOTBL. Monenb
KOJIOHHBI CMHTE3a amMMuaka. BumeodparMeHTsl U ClHaiibl O CTETIEHH AKOJOTHYECKON YUCTOTHI
TOBapa.

Jlabopamopnwvie onvimel. VI3ydeHue MAapKUPOBOK pA3JIMYHBIX BHAOB MPOMBIIIICHHBIX H

IMPOAOBOJIbCTBCHHBIX TOBAPOB.

JlaGopaTopHble padoThl M MNpaKkTHYecKkue PpadoThl MNMPOBOAATCH € MCIOJb30BAHHEM

ooopynoBanus «Touku pocra» u uudposoii 1aGoparopuu «ReleonLit».
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IIpumepHoe TeMaTH4YecKoOe IVIAaHNPOBaHHue Kypca 11 kiacca 6a30BOro ypoBHst

(1 4 B Henemnto, Bcero 34 u)

XapakTeprucTHKa OCHOBHBIX BUIOB

Homepa Tema ypoxka OcHOBHOE cojiepKaHuE ypoKa JIeSTeILHOCTH 00yJaromuxcs (Ha ypoBHE
YPOKOB TI/TI
y4eOHBIX JIEHCTBUI)
1—9 Tema 1. CTpoenue BemecTB (9 1)
1 OCHOBHBIE CBE/IEHUS O CTPOCHUH CrpoeHue aToMa: JIpo U 3JIEKTPOHHAs AprymMeHTHpoBaTh CJIO)KHOE CTPOCHHE aTOMa
aToma o6osouka. M3otonsl. XUMHUECKUN IIEMEHT. KaK CHCTEMBI, COCTOSIIICH U3 si/ipa U

bospioit agpoHHBIN KOJUIaiaep. Y poBHU AIIEKTPOHHON 000JIOUKH.
CTpOEHUS BEIIEeCTBA. XapakTepu30BaTh YPOBHU CTPOCHUS BEUIECTBA.
Jlemoncmpayuu. ITopTpeTsl OnuceBaTh YCTPOUCTBO U paboTy bosbmoro
3. Pesepdopna, H. bopa. BuneodparmenTst u aJ[pOHHOTO KoJuIaiaepa
cnaiapl «bonboi agpOHHBINA KOJUIAAEpY,
«YPOBHH CTPOCHHUS BELIECTBA»

2 [lepuoauueckas cucrema DuU3NYECKUN CMBICT HOMEPOB: AJIEMEHTA, Haxoautb B3auMOCBSI3U MEXK/1y MOJI0KEHUEM

XUMHYECKHUX DJIEMEHTOB
. . MenneneeBa u yueHHE O

CTPOCHHU aTOMa

nepuoja, rpymibl. BaneHTHbIE 3J€KTPOHBI.
DneKTpoHHas KOHGUTYpalus aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
AJIEMEHTOB B IEPUOAX U TPYyIIax.
DIIEKTPOHHBIE CEMENCTBA XUMUYECKUX

OJICMCHTOB.

AJIEMEHTA B MEPUOJUYECKON CUCTEME

J. 1. MenzeneeBa u CTpOEHUEM €TI0 aTOMA.
CoCTaBJATh 3JIEKTPOHHBIE U JIEKTPOHHO-
rpaduyeckue GopMysbl aTOMOB S-, p- U d-
3JIEMEHTOB.

OTHOCHTH XUMHYECKHE DJIEMEHTHI K TOMY HJIN
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Jemoncmpayuu.Paznnanbie GopMbl
[leproauueckoi CUCTEMBI XUMUYECKUX
anemenToB /1. . Menneneesa. [loprper /. 1.
Meneneesa.

Jlabopamopuvie onvimsl. MoaenmpoBaHue
noctpoenus [lepuoanueckoi CUCTEMBI C

IMMOMOIIBIO KAaPTOYCK

MHOMY JJIEKTPOHHOMY CEMENCTBY

durnocodckre 0CHOBBI OOITHOCTH
[eproandeckoro 3aK0Ha M TEOPUH

XUMHUYECKOTO CTPOCHHUA

[Ipeanoceinku oTkpeiThs Ileproauyeckoro
3aKOHA U TEOPUH XUMUYECKOro crpoeHus. Poib
JMYHOCTH B UCTOPUU XUMUHU. POJIb IPAKTUKHU B
CTaHOBJICHUU U Pa3BUTUU XUMHUYECKON TEOPHH
Jlemoncmpayuu. Iloptpetsr 1. 1. Menneneesa u

A. M. bytneposa

[IpeacTaBisaTh pa3BUTHE HAYYHBIX TEOPUH ITO
CIIUpPAJIU Ha OCHOBE TPEX (GOPMYIUPOBOK
[Teproauueckoro 3akoHa ¥ OCHOBHBIX
HAIPABJICHUN Pa3BUTHS TEOPUU CTPOCHUS
(XMMHMYECKOTO, JIEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO).

XapakTepu30BaTh POJIb IIPAKTUKH B
CTaHOBJICHUU U Pa3BUTUU XUMHUYECKON TEOPHH.
ApPryMeHTHpOBaTh 4yBCTBO FOPAOCTH 32
JOCTHYKEHHS OTEYECTBEHHON XUMUU U BKJIAJ

POCCUICKMX YYEHBIX B MUPOBYIO HAayKy

HMonnas xumudeckas cBs3b U

HOHHBIC KPUCTAJUIMYCCKUC peH_IéTKI/I

Karuons! kak IMPOAYKT BOCCTAaHOBJICHUA aTOMOB
METaJUIOB. AHMOHEBI KaK MMPOAYKT OKHUCJICHUA
aTOMOB HeMeTajIoB. MoHHas XUMHU4YeCKas CBSA3b

" MOHHAA KPUCTAJITIMYUCCKaA peméTKa. Honsl

XapaKTepI/BOBaTB HOHHYIO CBA3b KaK CBA3b
MCKAY HOHaMH, O6paSYIOIJ_[I/IMI/IC$[ B
pe3yibTaTe OTAA4YN UJIN HpI/IéMa QJICKTPOHOB

aTOMaMU WM I'pylIilaMu aTOMOB.
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IIPOCTBIE U CIIOKHBIE.

Jlemoncmpayuu. Moiens KpUCTaUIMYECKON
pemérku xnopuaa Hatpus. OOpasibl MUHEPAIOB
C MOHHOW KPHUCTAJUIMYECKOMN PEIIETKOM:

KajJbluTa, rajimra

KnaccuduimpoBars MOHBI IO pa3HBIM
OCHOBAHHUSIM.

YcTaHaBIMBaTh 3aBUCHMOCTh MEX/Ty TUIIOM
XUMHUYECKON CBSI3U, TUIIOM KPHCTALTUYCCKOM
pemETKH ¥ PU3NIECKUMHU CBOWCTBAMH

BCIICCTB

KoBanenTHas xumMmdeckas CBS3b.
ATOMHEBIE 1 MOJICKYJIAPHBIC

KPUCTAJUIMYECKUE PELIETKU

KoBanenTHas HenoJsisipHas v MOJISIpHAS CBSI3U.
DIIEKTPOOTpUIIATENBLHOCTE. KpaTHOCTH
KOBaJIEHTHOM cBs3U. OOMEHHBIN U IOHOPHO-
AKIIEITOPHBIN MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHBIX cBsi3el. [lonspHOCTD CBS3M 1
MOJISIPHOCTh MOJIEKYJIbl. MOJIEKYIIApHBIE U
ATOMHBIE KPUCTANINYECKUE PEIIETKY.
Jemoncmpayuu. Moaenu KpucTaJsIM4eCKux
PEIETOK «CYyXOTO Jibjay (WM H0Ja), aiMasa,
rpaduTa (v kBapia). Mojeinb MOJISIPHOTO

o0Béma raza

OOBSACHATD HHEPTHBIE CBOMCTBA 0JIArOPOIHBIX
ra3oB OCOOEHHOCTSAMH CTPOEHHSI UX aTOMA.
XapakTepr30BaTh KOBAJICHTHYIO CBS3b Kak
CB$13b, BO3HHUKAOIIYIO 32 CYET 00pa30BaHUs
OOUIMX 3JEKTPOHHBIX Map MyTEM
HEePEeKPbIBAHUS JIEKTPOHHBIX OpOUTAaeil.
KnaccugunupoBaTb KOBaJIEHTHBIE CBSI3H 110
pa3sHbIM OCHOBAHUSM.

YcraHaBIMBaTh 3aBUCUMOCTb MEX]y TUIIOM
XUMUYECKOH CBSI3U, TUIIOM KPHCTAININYECKOM
PEeETKN U (PU3NIECKUMHU CBOWCTBAMU

BCIICCTB

Merannuueckas XMMHUUECKasi CBSI3b

Metainueckue KpUCTaNIMYECKUE PEIIETKY.
Mertannuueckas xuMudeckas CBA3b: HOH-aTOMEI
Y DJIEKTPOHHBIN ra3. dusznueckue cBOWCTBA

MCTAJIJIOB U UX IPUMCHCHUC Ha OCHOBEC 3TUX

XapaKTepI/BOBaTB MCTAJUINYCCKYIO CBA3b KaK
CBA3b MCXKY HOH-aTOMaMH B METaJlJIaX U
CIlJIaBax MocpeacTBOM O606IJ.[€CTBJ'IéHHLIX

BAJICHTHBIX 3JICKTPOHOB.
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cBoicTB. CruiaBbl UYEpHBIE U LIBETHBIE.
Jlemoncmpayuu. Moienn KpUCTauIMYeCKUX
PELIETOK METaJIOB.

Jlabopamopuvie onvimvl. MoaenpoBaHue

METANINYECKON KPUCTAIIIMUECKON PEIETKU

OOBACHATH SIUHYIO IPUPOTY XUMHUECKUX
CBSI3CH.

YCTaHaBJH/IBaTI) 3aBUCUMOCTH Me>1<)1y THUIIOM
XI/IMI/I‘~I€CKOﬁ CBA3HU, TUIIOM KpI/ICTaJIJII/I‘-IeCKOI\/JI
pemETKY U PU3UIECKUMU CBOMCTBAMH

BCIICCTB

BOI[OpOI[Hafl XUMHYCCKas CBA3b

Bonoponnas xumuyeckas CBs3b:
MEXMOJIEKYJIIPHAs U BHYTPUMOJICKYJISIpHAsI.
3HaveHHE BOJIOPOIHON CBS3H B IPUPOJIC U
JKW3HU YeTIOBEKa.

Jlemoncmpayuu. BuneodparMeHTsI U CANIbI
«CTpyKTYypHI OCTKaY.

Jlabopamopuvie onvimul. [lenatyparus 0enka

XapakTepru30BaTh BOJOPOAHYIO CBSI3b KaK
0COOBIH THIT XUMHYECKOH CBSI3H.

PaznuuaTe MEXMOJNEKYISIPHYIO U
BHYTPUMOJICKYJIIPHYIO BOJIOPOIHBIE CBSI3H.
VYcraHnaBauMBaTh MEKIPEIMETHBIE CBSI3U C
OMOJIOTHEH Ha OCHOBE PACCMOTPEHUS TTPUPO/IBI
BOJIOPOJIHOM CBSI3U U €€ POJIM B OpraHU3alnN

J)KMBOW MaTepuu

[Tonumepst

[TonuMepsl, UX MOJIydeHUE: PEAKIUU
MOJIMMEPHU3ALIMH U MOJMKOHACHCAIIUH.
[Inactmaccel. Bonokna. Heopranuueckue
MOJIUMEPHI.

Jlemoncmpayuu. Komnexuuu «IlnactMacce»,
«BosokHay. O6pasibl HEOPraHUIECKUX

IMOJIMMEPOB — BCIHICCTB aTOMHOH CTPYKTYPBI

XapakTepu30oBaTh MOJIUMEPHI KaKk
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS.
Pasznuyarh peakuuu nojauMepu3aluy u
MOJIMKOHICHCALIUU.

OnuceiBaTh BayKHEHIINE MTPEICTABUTENN
MJIACTMACC U BOJIOKOH U Ha3bIBaTh 00JACTH MX
MIPUMEHEHUS.

YcraHaBIMBaTh €AUHCTBO OpraHquCKOﬁ n
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HEOPraHWYECKON XUMUU HA IPUMEPE

HCOPraHN4CCKUX IOJIMMEPOB

9 JlucriepcHbIC CUCTEMBI JlucriepcHbIe CUCTEMBIL: qUcTiepcHas da3a u XapakTepru30BaTh Pa3IMIHbIC THUIIBI
mucriepcuonHas cpena. Kimaccuduxarst JUCTICPCHBIX CHCTEM Ha OCHOBE arperaTHoro
JUCTICPCHBIX CHCTEM I10 arperaTHOMY COCTOSIHUS AUCTIEPCHON (ha3bl U
COCTOSTHHUIO U TIO pa3Mepy 4acTHIl (a3bl. JTUCTICPCUOHHON CPE/IBI.
I'pyboauciepcHbIE CUCTEMBI: IMYITBCHH, PackpeIiBaTh poJIb Pa3IMUHBIX THIIOB
CYCTICH31H, a3P030Jii. TOHKOIUCTIEPCHBIE JUCTICPCHBIX CCTEM B YKU3HU ITPHPOJIBI U
CUCTEMBI: 30J U Teru. CUHepe3nc u oOmecTBa.
KOaTyJISIIIHSL. [TpoBoUTH, HAOTIOJATH M OMTUCHIBATH
Jlemoncmpayuu. O6pa31sl pa3IuIHBIX XUMHYECKUNA SKCTIEPUMEHT
JIMCTIEPCHBIX CUCTEM: AMYJILCUM, CYCIICH3UH,
aspo3oJel, reneit u 3oiei. Koarynsius.
Cunepesuc.
Jlabopamopnwie onvimul. [loiryueHne sMmynbcun
pacturensHoro mMacna. [lonydyeHnue cycrneH3uu
«U3BECTKOBOTO MOJOKay». [lonyuenue
KOJUIOMIHOTO pacTBOPa KypUHOTO Oeka u
UCCJIEIOBaHHUE €T0 CBOICTB C MOMOIIBIO
Ja3epHOM yKa3K1
10—21 Tema 2. Xumnueckue peakuuu (12 1)
10—11 Knaccudukanus XuMHUYECKUX Peakunu 6e3 M3MEHEHHUs COCTaBa BEIIECTB: KnaccuduimpoBats XuMUUYECKUE PEAKIIMHU TI0
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peakuui

AIIOTPONM3ALUH U n3oMepu3auu. [IpuunHel
ayotpornnu. Kinaccudukanus peakiuii 1mo
YHCIly U COCTaBy PEareHTOB U IIPOJYKTOB U IO
TerioBomMy 3¢ dekry. TepmMoxumMudeckue
YpaBHEHUS PEaKLIHAN.

Jlemoncmpayuu. 9x30- U SHAOTEPMUYECKUE
peakuuu. TenoBsle IBICHUS IPH PaCTBOPEHUU
CEPHOU KUCJIOTHI 1 aMMHUAYHOU CEITUTPBI.
Jlabopamopuvie onvimul. [IpoBeicHNE peaKIuii,

HUIYIIUX 10 KOHIA, 1o npaBuity beproie

pa3IMYHbIM OCHOBAHHUSIM.

XapakTepu30BaTh TEIIOBOH AP PEKT
XUMHUYECKUX PEaKLMi U Ha €r0 OCHOBE
pa3ianyaTh 9K30- U SHAOTEPMHUUECKUE PEAKIIH.
OtpaxkaTh TemI0BoH 3 (HEeKT XMMHUUECKUX
peaKkuuii Ha MTUCHhME C TTIOMOIIBIO
TEPMOXUMHUYECKUX YPABHEHUH.

[IpoBOAUTH pacYETHI HA OCHOBE
TEPMOXUMHUYECKUX YPaBHEHHI.

[TpoBouTH, HAOMIOJATH U ONTUCHIBATH

XAMHAYCCKHM OKCIICPUMCHT

12

CKOpOCTh XMMHUUYECKUX PEaKIIMil

CKOpOCTh XMMUYECKOHN peakiuu U (HaKkTopsl €€
3aBHCHMOCTH: MPUPOJIa PEarnpyIONInNX BEIIeCTB,
IUIONIA/Ib UX COIPUKOCHOBEHUS, TEMIIEpaTypa,
KOHIIEHTpAaLUs U HaJIMYKe KaTajau3aTopa.
Karanuz. ®epmenTtsl. UTHrHOUTOPEL.
Jlemoncmpayuu.3aBUCUMOCTb CKOPOCTH
peaKIuy OT MPUPOIBI BELIECTB Ha MPUMEpE
B3aMMO/ICHICTBUS PACTBOPOB PA3IUYHBIX KHCIOT
OJINHAKOBOM KOHIIEHTPAIMH C OJIMHAKOBBIMHU
KycoukaMu (TpaHy/laMH) IUHKA U OJIMHAKOBBIX

KYCOYKOB pa3HbIX MCTAJJIOB (MaFHI/IH, OHWHKa,

XapakTepru30BaTh CKOPOCTh XUMUYECKOM
peaxkuu 1 GaKkTopsl 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEeaKkIUK OT MPUPOIbI
pearupyroux BeIecTB, UX KOHIEHTPALUH,
TEeMIIEPaTyphbl, IIIOMAAN COIPUKOCHOBEHUS
BELIECTB.

[TpoBouTH, HAOMIOJATH M OMTUCHIBATH
XUMHYECKUN IKCIIEPUMEHT C TIOMOIIbIO
POJIHOTO SI3bIKA U SI3bIKA XUMUH.
XapakTepu30BaTh KaTaau3aToOpbl U KaTalu3

KaK CII0COOBI YIIpaBJICHUA CKOPOCTBIO
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JeJe3a) ¢ pacTBOPOM COJITHOM KHMCIIOTBHI.
B3aumopaericTBue pacTBOPOB CEPHOM KHCIIOTHI €
pacTBOpaMu THOCYJIb(haTa HATPUS PAITHIHOM
KOHIICHTPALIMU U TeMIiepaTypsl. Mojenb
KUISLIEro ciios. PasnoxeHnne nepokcuaa
BOJIOPO/Jia C MMOMOIIBI0 HEOPTAHUYECKUX
KaTaqu3aTopoB (CcoJiel xees3a, Hoauaa Kaaus) u
MIPUPOIHBIX 0OBEKTOB, COJIEPIKAIIMNX KaTaaaszy
(cwIpoe msico, kapTodens).

Jlabopamophvie onvimol. Paznoxenune
NEepOKCHIa BOJIOPO/Ia C IOMOIIbIO IUOKCUAA

Maprasia

XUMUYECKON PEAKIIUU.

VYcranaBiuBaTh Ha OCHOBE MEKIIPEIMETHBIX
CBsI3el ¢ Omosiorueii ooIee, 0COOEHHOE U
eIMHUYIHOE T (PEPMEHTOB KakK
OMOJIOTUYECKHUX KaTallu3aTOPOB.

PackpriBath posib GEpMEHTOB B OpraHU3aAINH
JKU3HU Ha 3eMiie, a TAK)Ke B IMHIICBOM U

MC}IHHHHCKOﬁ MIPOMBINIJICHHOCTH

13

O06paTUMOCTh XUMUYECKUX PEAKITUH.
XUMHYECKOE PAaBHOBECHE U CIIOCOOBI

€ro CMCICHuA

OO6patumbie peakui. XUMHUYECKOE paBHOBECHE
U crnocoOkI ero cMmemenusd. Oo1as
XapaKTepPUCTHKA PEaKIMKA CHHTE3a aMMHUaKa 1
YCIIOBUS CMEILECHUS PABHOBECHS
IIPOM3BOJICTBEHHOIO MPOIIecca BIIPABO.
Jlemoncmpayuu. CMelieHue paBHOBECHS B

cucteme Fed* + 3NCS™ <> Fe(NCS)3

XapakTepu3oBaTh COCTOSHUS XUMUYECKOTO
pPaBHOBECHS U CIIOCOOBI €ro CMEIIEHUSI.
[Ipencka3blBaTh HaMIPaBICHUE CMEIICHUS
XUMHUYECKOTO PaBHOBECHS MTPU U3MEHEHUU
YCIIOBHH MPOBEICHUS 00PaTUMON XUMUYECKOM
peaxIum.

AprymMeHTupoBaTh BHIOOP ONTUMAIBHBIX
YCIOBUHN MPOBEIACHUS TEXHOJIOTUYECKOTO
mporecca.

Ha6J'II-OI[aTB " OIIMCBIBATDH ,Z[eMOHCTpaI_[I/IOHHHﬁ
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XUMUYECKUN SKCIIEPUMEHT

14—15 I'mpponus I'unponus HeoOpaTuMelil u oOpatumblit. Tpu XapaxTepu3oBaTh rMIPOJIN3 Kak 0OMEHHOE
ciry4asi ruaposmsa cosie. Pons ruposmsa B B3aMMOJICICTBHE BEILIECTB C BOJOM.
oOmeHe BeniecTs. Posb rusponuza B 3anuchIBaTh YpaBHEHUS peaKLMi rUApoIn3a
SHEPreTH4ecKkoM 0OMEHE. Pa3IMYHbIX COJIEH.
Jemoncmpayuu. ' niponn3 cosen pa3In4Horo Pa3nuuate ruiponmn3 no KaTHOHY U aHUOHY.
tumna. BugeodparmenTs! u crnaiiapl [Ipencka3piBaTh pEaKIMIO CPEIbI BOTHBIX
«buonoruueckas posib TUAPOIN3AY. pacTBOPOB coJiei, 00pa30BaHHBIX CUIILHBIM
Jlabopamopuvie onvimwi. UctibiTanne OCHOBaHHUEM U C1a00¥ KUCIOTOM, CI1a0bIM
WHJUKAaTOpaMU CpeJbl pacTBOPOB COJIeH OCHOBAaHHEM U CHJIbHOM KHCIIOTOM.
Pa3JINYHBIX TUIIOB PackpriBaTh poJib 00paTUMOTO TUIPOIIH3a
OPraHNYeCKUX COETMHEHUHN KaK OCHOBBI
0OMEHa BEIeCTB B JKUBBIX OpraHu3Max u
oOparumoro ruaponn3a AT kak OCHOBBI
HHEPreTHYECKOro 0OMeHa B )KUBBIX
OpraHu3Max.
[TpoBoaUTH, HAOMIOJATH U OMTUCHIBATH
XUMHUYECKUI IKCIIEPUMEHT C MOMOILBIO
POJHOTIO SI3bIKA U S3bIKA XUMUHU
16 OKHCANTENBHO-BOCCTAHOBUTENBHBIE | OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH. XapakTepru30BaTh OKUCIUTEIBHO-

peaxiuu

Crenenb okucinenus. OKUCIUTENb U

BOCCTaHOBUTEIL. OKHUCICHUE M BOCCTAHOBJICHHUE.

BOCCTAaHOBUTCJIbHBIC PCAKIINU KaK ITPOLCCCHI C

W3MEHEHHEM CTEIICHEH OKHUCICHHUS JIEMEHTOB
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DNEKTPOHHBIN OanaHc

Jlemoncmpayuu. IIpocteiine OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE PEAKITUHU: B3aUMO/ICHCTBUE
LIMHKA C COJITHOM KUCJIOTOM U JKelle3a C
cynabgparom meau(1l).

Jlabopamopuvie onvimol. B3aumopeiicteue
pactBopa cynbsdara menu(Il) ¢ xenezom u

TUAPOKCUIOM HaTpUs

BEILIECTB, YYACTBYIOLUX B PEAKLIHH.
Cocrasisats ypaBHeHusi OBP ¢ nmomoisio
METO/Ia SJIEKTPOHHOTO OaJlaHca.
[IpoBoaNTH, HAOTIOAATH M OTMCHIBATH
XUMHYECKUN SKCITEPUMEHT C MTOMOUIBIO

POAHOTIO sA3bIKa M A3bIKa XUMUU

17-18 DNeKTpOIN3 pacIliaBoB U DNEeKTPOIN3 PACTBOPOB U PACILIaBOB XapakTepru30BaTh IEKTPOIHU3 KaK
pactBopoB. [IpakTuyeckoe 3neKTponuToB. [IpakTHueckoe npumMeHeHne OKHUCJIMTEIHHO-BOCCTAHOBUTENBHBIN MpoIiecC.
MIPUMEHEHHE AIIEKTPOJIN3a anektponusa. ['anpBaHoIIaCTHKA. [Ipencka3piBaTh KaTOAHBIEC U AHOJHBIE
["anpBanocrterusi. Papunuposanue. MIPOLIECCHI U OTPaXKaTh UX HA MTUCbME IS
Jemoncmpayuu. Monenb 37eKTpoan3epa. pacIuiaBoB U BOJIHBIX PaCTBOPOB
Mojenb 31eKTPOIU3HOM BaHHBI JJISl OJTYYEHHS | SIEKTPOJIHUTOB.
amomMuHus. OOpasibl IPOMBIIIIICHHBIX U3/IEHH, | PackpbpiBaTh mpakTuyeckoe 3HaUCHUE
M3TOTOBJICHHBIX Ha OCHOBE T'aJIbBAHOIIACTUKU U | AJIEKTPOJIN3a
raJIbBaHOCTETUU
19 [IpakTnueckas pabora Ne 1. Pemienue skcriepuMeHTANIBHBIX 33124 110 TEME [TnanupoBaTh, MPOBOIUTH HAOIIOAATH U
Pemenue skcriepuMeHTaTbHBIX «XUMHUYECKAsT PEAKIIHSI» OTHCHIBATh XUMUYECKUI IKCTIEPUMEHT C
3a/1a4 1o TeMe «XuMu4eckas coOmIoieHreM MPaBUJI TEXHUKH 0€30IaCHOCTH
peaxius
20 [ToBTOpeHue u o6o0IEeHNEe TectupoBaHnue, penieHue 3a1a4d U yIpaKxHeHU I BBITIONTHATE TECTHI, peliaTh 3aa4u U
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HU3y4YEHHOTO

I10 TEMC

YOPaKHEHUS TI0 TEME.

[IpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTHKECHUIMA
B YCBOCHUU TEMBHI.

KoppektupoBaTs CBOM 3HaHUS B COOTBETCTBUH

C INTAHUPYCMBIM PE3YJIbTaTOM

21 KonTponsnas padora Ne 1 «CtpoeHue BemiecTBa. XUMUUECKas peaKius»
22—30 Tema 3. BemecTBa u ux cBoiicTpa (9 4)
22 MeTtaninsl OO6mme ¢puznuecKre CBOMCTBA METAIIOB. O0001maTe 3HaHUS U IeJIaTh BBIBOILI O
Knaccudukarys METaIIIOB B TEXHUKE U XUMUHU. | 3aKOHOMEPHOCTSIX MOJIOKEHUS U U3MEHEHUH
OO0mue XuMHYeCcKe CBOMCTBA METAJIJIOB. CBOMCTB METAJIJIOB B TIEPHOJIAX U TPYIITIAX
VYcnoBus B3auMOIEHCTBUS METAJUIOB C [Tepuonuueckoi CUCTEMBI.
pacTBOpamMu KUCJOT U coJieid. MeTamoTepmMus. XapakTepru30BaTh 00ITHE XUMUICCKHE
Jlemoncmpayuu. Koiekuusi METasioB. CBOMCTBA METAJJIOB KAK BOCCTAHOBHUTEJICH Ha
B3aumoelnicTBre KOHIIEHTPUPOBAHHOM a30THOM | OCHOBE CTPOCHMS UX aTOMOB U MOJIOKEHUS
KHUCJIOTBI C M€JIbl0. BCIIBIIIIKA TEPMUTHOM CMECH. | METAJJIOB B 3JICKTPOXUMHUYECKOM PSITY
[TopTpet HanpsHKEHUA.
H. H. bexeroBa HaOironate 1 OOUCHIBATE XUMUYECKUN
AKCHEPUMEHT C MOMOIIBIO POJHOTO S3bIKA U
SI3BIKA XUMUH
23 Hewmerannsl. biiaropoaHsie razbl Hemetannn kak okucinuTenu. Hemeramnel, kak XapakTepu3oBaTh 0011e XUMUYECKUE

BOCCTAHOBUTEN. Psig QJICKTPOOTPULATCIIbHOCTH.

I/IHepTHBIC nin 6HaFOpO,Z[HI>Ie rassbl.

CBOMCTBA HEMETAJIJIOB KaK OKHCIUTENEH 1

BOCCTAHOBUTEJIEH Ha OCHOBE CTPOCHUSA UX
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Jlemoncmpayuu. Komiekuus HEMETAILIOB.
Benbimka uépHoro nopoxa. BeltecHeHne
rajoreHOB U3 UX PACTBOPOB APYTUMHU

rajorcHaMu

aTOMOB U TIOJIOKCHHSI HEMETAJIOB B Py
AJIEKTPOOTPHULIATETLHOCTH.

Hab6mrogaTh 1 onuchIBaTh XUMUYECKHI
AKCIIEPUMEHT C IMOMOIIBIO POJIHOTO SI3bIKA U

SI3bIKa XUMHU

24 Kucnoter Heopranmueckue u Kucnotel ¢ Touku 3peHust aTOMHO- XapakTepru30BaTh OpraHUYECKUE U
OpraHuYeCcKue MOJIEKYJSIPHOTO yueHus. Kuciotel ¢ Touku HEOPraHUYECKHE KUCIOTHI B CBETE TEOPUH
3pEHHS TEOPUU DIIEKTPOITUTHICCKON ANMEKTPOIUTUUECKON JUCCOIHAIIIU 1
nuccoranu. KucioTsl ¢ TOUKH 3peHHs MIPOTOHHOM TEOPHH.
MPOTOHHOU Teopun. OOIINE XUMUUECKHE KnaccudumupoBats opranundeckue u
cBoiicTBa kucnoT. Knaccudukanus K1cior. HEOPraHU4YEeCKHE KUCIOTHI IO Pa3IMYHbIM
Jemoncmpayuu. Konnekuus OpraHn4ecKkux 1 OCHOBAHUSIM.
HEOPraHWYECKUX KHUCIIOT. Pasznuyarts ob1iee, ocoOeHHOE U €AMHUYHOE B
Jlabopamopnvie onvimwi. ViccaenoBanue CBOICTBAX a30THOM, KOHIIEHTPUPOBAHHOMN
KOHLICHTPUPOBAHHBIX PACTBOPOB COJISTHOU U CEpPHOU ¥ MypPaBbUHON KHUCIIOT.
YKCYCHOM KUCJIOT KareiabHbIM MeToIoM Ipu ux | [IpoBoauTk, HaOMI0AATh U ONUCHIBATH
paz0aBieHHH BOJOM XUMUYECKUN IKCIIEPUMEHT C MOMOUIBIO
POJHOTIO S3bIKA U S3bIKA XUMUHU
25 OcHOBaHUSI HEOPTAHUYECKUE U OcHOBaHHUSI C TOUKHU 3pEHUS AaTOMHO- XapakTepru30BaTh HEOPraHUYECKNE OCHOBAHUS

OPraHn4cCKue

MOJICKYJISIPHOT'O YYCHUA. OcCHOBaHUS C TOYKH
3pCHUA TCOPUU BHGKTpOHHTquCKOﬁ

JAUCCOHNalluu. OcHOBaHUS C TOYKH 3pCHUA

B CBETE TCOPHUH DICKTPOTUTHICCKOMN
JIUCCOLIAIINN.

Paznuuate o0miee, 0COOCHHOE M €IMHUYHOC B
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npOoTOHHOU Teopuun. OOIIKe XUMHUECKUE
cBoiicTBa ocHoBaHui. Knaccudukarus
OCHOBAHUH.

Jlemoncmpayuu. Kojmekuus mwenoven u
aMHHOB. B3anmoeiictBue napos
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHCJIOTHI M aMMHUaKa («IbIM 0€3 OTHA»).
[Tonyuenne ammuaka U U3y4yeHHe ero CBOMCTB.
Jlabopamopuvie onvimwi.Ilonydenune
HEpacTBOPUMOTO FMIPOKCHUIA U €T0

B3aUMOJCUCTBHE C KUCIOTOM

CBOMCTBaX THIPOKCHUIOB U OECKHCIOPOIHBIX
OCHOBAHUH.

XapakTepru30BaTh UX B CBETE€ MPOTOHHOM
TEOPHUH.

[IpoBoaNTH, HAOIIOAATH M OTHCHIBATH
XUMHYECKUN SKCIIEPUMEHT C MTOMOUIBIO

POAOHOTIO sA3bIKa M A3bIKa XUMUU

26 AMdoTepHbIe COeTMHEHUS AMdoTepHbIe OKCUIBI U THAPOKCH/IBI. XapakTepru30BaTh OpraHUIECKUE U
HEOPraHMYeCKHE U OPraHNIEeCKUE [Tomy4yenue u cBoicTBa aM(pOTEPHBIX Heopranndeckre aMmGOTepHbIE COCTUHECHHS KaK

HEOPraHWYECKUX COCTMHEHU. AMUHOKHUCIIOTHI BEIIIECTBA C IBOMCTBEHHON (DyHKIIMECH
— am(pOTEepHBIC OPraHUYECKUE COCAMHCHUSI. KHCJIOTHO-OCHOBHBIX CBOMCTB.
IlenTrapl ¥ NENTHIHAS CBI3b. ApryMeHTHpPOBATh CBOMCTBA aMHUHOKHUCIIOT KaK
Jlemoncmpayuu.Ilonydaenne ampoTEpHOTO aM(OTepHBIX OPraHUYECKUX COCTUHCHU.
TUAPOKCUA U U3YYEHHUE €TO CBOUCTB. PackpbiBaTh Ha OCHOBE MEXITPEIMETHBIX
Jlabopamopnvie onvimul Ilonyuenue CBsI3el ¢ OMOJIOTHEH POJIb AMHHOKHUCIIOT B
aM(doTepHOro rUIPOKCHIA TIPH HEIOCTATKE U OpraHu3aIuy KHU3HU
M30BITKE MIETOYN

27 Comu Knaccudukanus coneit. JKEcTKoCTh BOABI U XapakTepu3oBaTh COJIM OPTraHHUECKUX U
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crniocoOsI e€ ycrpanenusi. [lepexon kapOoHaTa B
runpokapboHar u ooparno. OOIe XUMUYECKHE
CBOMCTBA COJIEH.

Jlemoncmpayuu. Iloydenne xECTKON BOJbI U
YCTpaHEHHE €€ KECTKOCTH.

Jlabopamopnvie onvimwl.Y cTpaHeHUE )KECTKOCTH

BO/JbI

HEOPraHMYECKUX KHUCIIOT B CBETE TEOPUU
AIIEKTPOJIUTUICCKOM TUCCOITUAITIH.
KnaccuduiupoBats COMM 10 Pa3IMIHBIM
OCHOBAHUAM.

Pazanuate oO1iee, 0cOOEHHOE U €IUHUYHOE B
CBOMCTBAaX CPEIHMUX U KHUCIIBIX COJIEH.
OHI/ICI)IBaTI) KECTKOCTDH BOJbI U CHOCO6BI eé
yCTpaHCHHUS.

[IpoBOoAKTH, HAOTIOAATH M OTHCHIBATH
XI/IMI/I‘IGCKI/Iﬁ 3KCHepI/IMeHT C ITIOMOIIIBIO

POAHOTIO sA3bIKa M A3bIKAa XUMUHU

28 [TpakTuueckas padota Ne 2. Pemenne sxkcniepuMeHTAIBHBIX 3a7a4 110 TEME: [TnanupoBaTh, MPOBOIUTH, HAOTIOIATH U
Pemrenne skcnepruMeHTAIBHBIX «BeniecTBa 1 UX CBOMCTBaY OIMCBHIBATh XUMHUYECKUH IKCIIEPUMEHT C
3ana4 rno Teme «BemiecTBa u ux coOroicHreM MPaBUJI TEXHUKH 0€30IaCHOCTH
CBOMCTBa»
29 [ToBTOpenue u 06001IeHUE TEMbI TectupoBanue, peieHue 3aa4d U ynpaxHeHU I BhINOJIHATE TECThI, peliaTh 3aa4u U
1o TeMe yIpaXHEHUs 110 TEME.
[TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHUKEHHIM
B YCBOCHUU TEMBI.
KoppektupoBaTh cBOM 3HAHUSI B COOTBETCTBUH
C TUTAHUPYEMBIM PE3YIbTaTOM
30 KonTponpHas padota Ne 2 «BemiectBa 1 ux cBoicTBa»
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31—34 Tema 4. XuMusi 1 coBpeMeHHOe 001ecTBO (4 4)

31 XuMHu4ecKasi TEXHOJIOTHsI [IpousBoicTBO aMMuaka U METaHoOJIA. XapakTepru30BaTh XUMHUYECKYIO TEXHOJIOTUIO
XUMHUYECKUE TMPOLIECCHI, JIKAIUE B OCHOBE KaK MPOU3BOAUTEIHHYIO CHITY OOIIeCTBA.
MPOU3BOJICTBA aMMHUaKa U METaHOJIA. OnuceiBaTh XUMUYECKUE MPOIIECCHI, JICKAIINUE
XapaktepucTrka 3Tux npoieccon. Ooiue B OCHOBE MTPOU3BOJICTBA aMMHUaKa M METaHOJIA,
Hay4YHbIE TPUHITUTIEI XUMUUYECKOTO C TIOMOIIIBIO POJTHOTO SI3bIKA U SA3BIKA XUMHH.
MIPOU3BO/ICTBA. YcraHaBIuBaTh aHAJIOTUU MEXITY ABYMsI
Jlemoncmpayuu. Moienb MPOMBIIIUIEHHO N MPOU3BOJCTBAMU.
YCTAaHOBKHM TOJTYyYEHUSI CEPHOM KUCIIOTHI. dopMynupoBaTh 00IIME HAYIHBIC TTPUHITATIBI
Mogenb KOJIOHHBI CHHTE3a aMMHaKa XUMHUYECKOTO MPOU3BOJICTBA

32 XuMuYeckasi TpaMOTHOCTb Kak MapkupoBKa yrmakoBOUHBIX MaTepUaioB, ApryMeHTHPOBaTh HEOOXOIUMOCTD

KOMITOHEHT 00111eH KyIbTYphl ANEKTPOHUKHU U OBITOBOM TEXHUKH, XUMHYECKON I'PaMOTHOCTH KaK KOMIIOHEHTA
YyeloBeKa 9KOJIOTHYHOTO TOBapa, MPOIyKTOB MMUTaHUS, OOLIEKYIbTYPHON KOMIIETEHTHOCTH YeJIOBEKa.

ITUKETOK IO YXOJ1y 32 OJEXK 0. YMeTh Noay4aTh He0OX0AMMYIO HH(POPMAIUIO
Jemoncmpayuu. BuneodparMeHTsI U Claibl O C MapKHPOBOK Ha YIMaKOBKaX Pa3IN4HbIX
CTETEeHH SKOJIOIMUYECKON YUCTOTHI TOBapa. MPOMBIIIJICHHBIX U TPOJOBOJIBCTBEHHBIX
Jlabopamopnvie onvimoi. I3ydeHne MapKUpoOBOK | TOBapOB
Pa3IMYHBIX BUJOB MPOMBIIIEHHBIX U
IPOJIOBOJILCTBEHHBIX TOBAPOB

33—34 IHoBTOpeHue n 0000menune kypca. [lonBenenue nTOroB yuedOHoOro roga
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PexoMeHIa1I1 110 OCHALLEHUIO Y4eOHOr0 mpouecca
Y4eOHO-MEeTOAMYECKUN KOMIUISKT JUIsi M3ydeHHs Kypca xumuu B 10—I11 kmaccax 0a30BOro ypoBHS, CO3JaHHBIA ABTOPCKHM KOJUICKTHBOM IIOJ

pykoBogctBoM O. C. T'abOpuensHa, cOAepXHUT, KpoMe y4eOHBIX TOCOOWHA, y4eOHO-METOMWYCCKHE W AMIAKTUYCCKUE IMOCOOMWsS, TETpaad ISl BBITIOJHEHUS
1a00paTOPHBIX U MPAKTHYECKUX PabOT H JIp.
YMK «Xumus. 10 kinacc. bazoBblii ypoBeHb»
1. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Craokos. Xumus. 10 knacc. bazoBblit ypoBeHb. YueObHOE mocooue.
2. O. C. I'abpuenan u op. Xumusi. 10 xkmacc. ba3oBerii ypoBeHb. Metoandeckoe mocoowue.
3. O. C. I'abpuensan, C. A. Cnaokos. Xumus. 10 xnacc. ba3ossiit ypoBenb. Pabouas retpans.
4. O. C. I'abpuenan, U. B. Tpucybouax. Xumus. 10 kiacc. bazoBblil ypoBeHb. [IpoBepouHbie 1 KOHTPOJIbHBIE PAOOTHI.
5. DnekTpoHHas Gpopma yaeOHOTO TTOCOOHSI.
YMK «Xumus. 11 kiaacc. ba3oBblil ypoBeHb»
1. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Craokos. Xumusl. 11 xnacc. bazoBbiit ypoBeHb. Y4ueOHOe ocodue.
2. 0. C. I'abpuenan u op. Xumus. 11 kiacc. ba3oBsiit ypoBeHb. Metomnyeckoenocooue.
3. O. C. I'abpuenan, C. A. Craoxos. Xumus. 11 xnacc. bazoBbiit ypoBenb. Pabouas tetpasp.
4. O. C. I'abpuensn, U. B. Tpueyouax. Xumus. 11 xnacc. ba3oBsiii ypoBeHb. [IpoBepouHbIe 1 KOHTPOJIbHBIE pAOOTHI.
5. DnekTpoHHas Gopma yueOHOTO TTOCOOHSI.

Hngpopmayuonnsie cpeocmea

Humepnem-pecypcol Ha pyccKom A3blKe

1. http://www.alhimik.ru TIpencrasiens! cienayromue pyOpUKH: COBEThI aOMTYPHEHTY, YUHTEIIO XHMHHU, CIPAaBOYHUK (OYCHb OOJIblas MOAOOpKa TaOIuI] U

CIIpaBOYHBIX MaTepI/IaJ'IOB), Becénas XUMHUA, HOBOCTH, OJIUMIINAbI, KYHCTKaMeEpa (Macca HHTCPCCHBIX UCTOPUYCCKUX CBCI[CHPIFI)

2. http://www.hij.ru/XKypran «Xumust ¥ )KU3Hb»IIOHITHO M 3aHUMATEIbHO PacCcKa3biBaeT 000 BCEM MHTEPECHOM, YTO MPOMCXOJUT B HAyKE U B MHUPE, B KOTOPOM

MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHBIH KypHaT «XUMHKH ¥ XUMHs». B )KypHaie mpeicTaBIeHO MHOKECTBO OIBITOB 110 XUMHH, COJCPIKUTCS

MHOTI'0 3aHUMAaTelIbHOM I/IH(I)OpMaI_II/II/I, MO3BOJISIONICH YBJICYb YUYCHUKOB 3KCHCpI/IMCHTaHBHOﬁ YacCTbIO IpEAMCETA.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
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4. http://c-books.narod.ru JIutepatypa 1mo XMMHH.

5. http://1september.ru/. XXypuan «IlepBoe ceHTAOps» Ui yU4uTeNel M HE TOJIbKO. B HEM mpescTaBieHO OOJBIIOE KOJIMYECTBO pabOT YUCHHKOB, B TOM YHCIE U

HCCIICO0BATCIbCKOr0O XapaKrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJIBHBI OPTA CO CChUTKAMH Ha 00pa30BaTeIbHbIC CAUTHI [0 XUMUH.

7. www.periodictable.ru Céopuuk crareii 0 XHMHYECKUX dJIEMEHTAX, WUTIOCTPUPOBAHHBIN 3KCIIEPUMEHTAMH.

Humepnem-pecypc na aneinuiicKom sa3vike

http://webelementes.com. Comep>KUT UCTOPHIO OTKPHITHS M OIHMCAHHE CBOMCTB BCEX XMMHYECKHUX JJIEMEHTOB. byjmeT mosie3eH A 00yJaromuxcsi B SA3bIKOBBIX
IIKOJIaX U KJIaccax.
Oobvekmul yuedOHbIX IKCKYpCUil

1. My3en: MUHEPATIOTUYECKHUE, KPAaeBEIUECKUE, Xy10)KECTBEHHBIE, [[oTuTeXHNUECKHiA.

2. JJabopatopuu: yueOHbBIX 3aBEACHUN, arpOXUMIA00paTOPUH, SKOJIOTUUECKHE, CAHAHIIMHUOJIOTHYECKHE.

3. Anreku.

4. TIpou3BOACTBEHHbIE OOBEKTHI: XUMUYECKUE 3aBO/IbI, BOJJOOYHCTHBIE COOPYKEHHS U IPYTHe MECTHBIE ITPOU3BO/ICTBA.

MarepuajibHO-TeXHHYECKOe o0ecriedyeHue KaOUHeTa XUMHUM
HarypanbHble 00beKThbI

HatypanbHbie 00beKTHI, HCIOIb3yeMble B 7—9 Kiaccax npu 00y4eHHH XHUMHH, BKJIIOYAIOT B ¢e0sl KOJUIEKIIMM MUHEPAJIOB M FOPHBIX MOPOJ, METANIOB U
CIUIaBOB, OKCHJOB, KHUCIJIOT, OCHOBaHHi, COJei, B TOM YHWCIE€ M MHUHEpPaJIbHBIX YJOOpPEHMH, a TaKKe KOJUICKIMM OPraHMYECKUX BEIIECTB M MaTepHUaoB,
npenycmotrpeHHbix OI'OC («Hedtsr u mpoaykTel e€ mnepepaboTkm», «KaMeHHBI yroiab U MPOIYKTHl KOKCOXHMMHYECKOTO IPOU3BOJACTBa», «BojokHay,
«[Inactmacce» U T. A. O3HaKkomileHHWE ¢ OOpa3laMH HCXOJHBIX BEUIECTB M TOTOBBIX HW3JEIHH IMO3BOJSET MOJIYYUTh HAIJISIIHBIE MPEACTaBICHHS 00 ATHX
MaTepuanax, UX BHEIIHEM BHJE, a TaKK€ O HEKOTOPBIX (PU3NYECKUX CBOWCTBaX. 3HAUUTENbHbIE Y4eOHO-TIO3HABATENbHBIE BO3MOXHOCTH HMMEIOT KOJUICKIIUH,
M3TOTOBJICHHBIE CAMUMH 00y4JaromuMucs. [IpenmMeTst 11 Takux KOJIJIEKIU cOOMParoTCsl BO BpeMsI SKCKYPCUI U APYTUX BHEYPOUHBIX 3aHATHI.

Komnnekuuu uConap3yrOT TOJNBKO A7 03HAKOMJICHHS O00y4YaroNuXcs ¢ BHEIIHUM BUAOM U (U3NYECKUMH CBONCTBAMH Pa3IMUHBIX BEIECTB U MaTEPUAIIOB.

I[JBI MMPOBCACHUA XUMHNYCCKUX OIIBITOB KOJUICKIIMHU UCIIOJIB30BATh HCJIL34.


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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XuMHYeCKHe PpeaKTUBBI H MAaTePUAJIbI

OOpameHre co MHOTUMH BEIIECTBAMH TPEeOyeT CTPOTOro COONIOACHUS MPABHJI TEXHUKH O€30MacHOCTH, 0COOEHHO TPHU BBINOJHEHHWU OIBITOB CAMHUMH
oOyyaromumucs. Bece HE0OX0qMMBIE MEPHI MPETOCTOPOKHOCTH YKa3aHBI B COOTBETCTBYIOUINX JOKYMEHTaX M MHCTPYKIHAX, a TAKKE B TIOCOOMSIX ISl yUUTEINEH
XUMUMU.

Bce peakTuBbl U MaTepHalibl, HY)KHbIE JUIsI IPOBEJAECHUS JEMOHCTPAIIMOHHOTO U YUYEHHYECKOT0 SKCIEPHUMEHTA, MOCTaBIIAIOTCS B 0011e00pa3oBaTeabHbIe
OpraHM3aliy LEHTPAJIN30BaHHO B BHUJIE 3apaHee YKOMILJIEKTOBaHHBIX HaO0opoB. IIpu HE0OX0AMMOCTH MPHOOPETEHUS TOTIOTHUTEIbHBIX PEAKTUBOB U MaTepUalIoB
cieyer oOpalarbes B CeUaIn3UPOBAaHHbIE Mara3uHbl.

XuMuyeckas 1a00paTopHas MOCY/a, alNAPaThl U NPUOOPHI

XuMuyeckas ocy/ia noipa3essieTcsl Ha 1B TPYIIIbL: IS BHIIIOJHEHUS ONBITOB 00YYalOIIUMUCS U JJIS1 AEMOHCTPALMOHHBIX OIMBITOB.

[Ipubopsl, anmaparsl 1 yCTAHOBKHU, HCIOJIb3yEeMbIE Ha ypoKax XUMUU B 7—9 Kiaccax, Ki1accu(UUUPYIOT Ha OCHOBE MPOTEKAIOIMIUX B HUX (PU3HUECKUX U
XUMHUYECKUX MPOIIECCOB C yHACTUEM BEILECTB, HAXOAIMIMXCS B PA3HBIX arperaTHbIX COCTOSHHUSX:

1) npuOops! 111 paboOThI € razaMu — MOJIyYeHHEe, COOMPAaHNe, OYUCTKA, CYLIKa, IOMIOIEHUE ra30B; PEaKLUU MEX1y MOTOKAMU ra30B; PeakKLUU MEXy razaMu B
IEKTPUYECKOM pa3pse; PEaKLUU MEK Iy Fa3aMU IIPY MOBBILICHHOM JABJICHUN;

2) anmapatbl ¥ NpHOOPBI IJI OIBITOB C XHUAKMUMHU M TBEPABIMU BEIIECTBAMM — IE€PETOHKA, (UIBTPOBAHHE, KPUCTAIM3ALMS; [IPOBEACHUE pEaKIUil Mexay
TBEPABIM BELIECTBOM U JKMJIKOCTBIO, JKUIKOCTBIO U JKUJKOCTBIO, TBEPABIMH BEIIECTBAMM.

3) matuuku pH, 31€KTPONIPOBOJHOCTH, TEMIIEPATYPHI U JIP.

BHue sToli Kiaccudukanuym HaxoAWTCs ydeOHas ammaparypa, NpeJHa3HaueHHas Ui HU3Yy4eHHs] TEOPETHYECKUX BOIPOCOB XMMHUU: Ul JI€MOHCTpalUU
IEKTPOIPOBOJHOCTH PACTBOPOB M ABM)KEHUS HOHOB B IEKTPUYECKOM IIOJIE, A M3YYEHMs] CKOPOCTHM XMMHYECKOM peaklMyd U XUMHUYECKOTO PaBHOBECHUS,
3JIEKTPOJIN3a, IEPErOHKU HEPTH U T. 1.

BcnomorarenbHyro pojib UIPalOT U3MEPUTEIbHBIE U HAarpeBaTeNIbHbIe IPUOOPHI, pa3IMYHbIE IPUCIIOCOOICHUS U1 BBIIIOJHEHMS OTIBITOB.

Monen

OObexTaMM MOAETUPOBAHUS B XUMHUHM SIBJISIFOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIbI, 3aBOJICKUE allapaThl, a TAKKe XUMUYECKUE Mpolecchl. B mpenonaBanun

XMMUHU HCIIONIB3YIOT MOJINH KPHUCTAIIIMUECKUX pPeHETOK anMmasa, rpaduta, cepsl, ¢dochopa, okcuna yriaepoaa(lV), mona, xeneza, Meau, MarHus, MOJENH

KPpUCTATNINYCCKUX peIJ_IéTOK Ba)KHEHIIIUX HpeﬂCTaBHTeﬂeﬁ KJIaCCOB OPraHUYCCKUX COCIMHEHUH.
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BrimyckatoTcst HaOOpBI MOJIETIe aTOMOB JUIsl COCTABJICHUS IIAPOCTEP>KHEBBIX MOJICNICH MOJIEKYJI, B IEPBYIO OYepe/ib, OPTaHUIECKUX COCTUHEHUH.
YueOHbIe 10COOUS HA IIEYATHOI OCHOBE

B mporecce 00ydeHUs] XMMHH UCTIONB3YIOT CIEIYIOIINE TaOIUIIBl TIOCTOSHHOTO SKCIIOHUpOBaHus: «lleproamueckas cucTeMa XUMHUYECKUX AIIEMEHTOB /1.
W. MenneneeBay», «Tabnuna pacTBOPUMOCTH KUCIOT, OCHOBAHUN U COJIEI», «DIEKTPOXUMHUUECKUN PsJl HANPSHKEHUM MeTallIoBy», «BalleHTHbIE COCTOSHUS aToMa
yriiepoaa», «IIpoCcTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHUE MOJIEKYJI OPraHUYECKUX COCTUHEHUI U JIp.

Jljig opraHu3aluy caMOCTOSITEIbHOM paboThl 00ydYarolMXcs Ha ypoKax HUCIOJb3YIOT pa3HOOOpa3Hble JUJAKTUYECKUE MaTepuaibl: TETpaau Ha MeYaTHOU
OCHOBE WJIU OTJIeNIbHbIE padouKe JIMCThl — MHCTPYKIMH, KAPTOUKHU C 3a/JaHUSIMU Pa3HOM CTENEHU TPYAHOCTH JUIsl M3YUYEHUsI HOBOTO MaTepuasa, CaMOIIPOBEPKU U
KOHTPOJISI 3HAaHUM.

JKpaHHO-3BYKOBbIE CPe/ICTBa 00y4YeHus

K 3kpaHHO-3BYKOBBIM CpeJICTBAM 0OYyU€HHUS OTHOCST TaKUE MOCOOMS, KOTOPbIE MOTYT OBbITh BOCIIPUHSATHI C MOMOIIBIO 3PEHUS U CIIyXa. DTO KUHO(DUIBMBL,
KMHO(parMeHThl, AUa(UiIbMBbl, AUANO3UTUBBI (ClIalibl), €AUHUYHbIE TpaHCMapaHThl A rpadornpoekropa. Cepun TpaHCIAPAHTOB MO3BOJSIOT UMHTHPOBATH
JBYKCHME ITyTEM MTOCIIEOBATEILHOTO HAJI0KEHUS OJHOTO TPAHCIIapaHTa Ha APYroi.

Texuuueckue cpeacrsa odydenusi (TCO)

BONBIIMHCTBO TEXHMUYECKMX CPEACTB OOydeHMs HE pa3padaTblBaJIOCh CIELUAIBHO IS IIKOJbI, a M3HAYAJIBHO CIYXWIO AN nepeaadn U oOpaboTku
MHGOPMALIHUU: 3TO PA3IMYHOIO POJia IPOEKTOPBI, TEIEBU30Pbl, KOMIBIOTEPHI U T. JI. B yueOHO-BOCIMTATEILHOM IIPOLIECCE KOMITBIOTEP MOKET MCIIOJIB30BAaThCS IS
pellIeHns 3a1a4 HAy4HOM OPraHu3alny TPyla yUYUTeEINs.

[Ipu ucnonp30BaHUM TEXHUYECKUX CPEACTB OOYUYEHHUs CIelyeT yUUThIBaTh BPEMEHHbIE OTPAHUYEHUs, Hasaraemble CaHUTapHBIMU IIPaBUIAMHU M HOPMaMHU
(CanlluH). HemnpepbiBHas NpoJOKUTENBHOCTh JAEMOHCTpPAllMM BHUJIEOMATEpUAIOB HA TEJIEBU3MOHHOM S5KpaHe M Ha OOJBILIOM 3KpaHe C HCIOJIb30BaHUEM
MYJIbTUMEIUIHOTO MPOEKTOpa HEe JOJDKHA MpeBbllaTh 25 MUH. Takoe ke orpanudeHue (He 6osee 25 MUH) pacpOCTPaHAETCsl HAa HEIPEPBIBHOE HCIIOJIB30BaHUE
MHTEPaKTUBHON JIOCKM U Ha HENPEepbIBHYIO paboTy 0OydaroluXcs Ha MEPCOHATBLHOM KOMIIBIOTEpE. YPOKOB C HCIOJIb30BAaHHEM TaKMX TEXHUYECKHX CPE/ICTB
00y4eHHs1, KaKk TEJIEBU30DP, MYIbTUMEAUNHBIA TPOEKTOP, HHTEPAKTUBHAS JOCKA, JOKyMEHT-Kamepa, J0JDKHO ObITh He OoJiee IIECTH B HEAENI0, a YPOKOB, KOTia
oOyuaromuecst paboTal0T Ha MEPCOHAILHOM KOMITBIOTEpE, — He OoJiee TpEX B HEJEIO.

OobopynoBanue kaduHeTa XUMUM

Kabuner xumun JOJIKEH OBITH OGOpy&OBaH CliciMaJIbHbIM JE€MOHCTPAIITMOHHBIM CTOJIOM. I[J'ISI oOecreueHust ﬂqueﬁ BUJHUMOCTH ILCMOHCTpaHHOHHLIﬁ CTOJI
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PEKOMEHAYETCS YCTAHABIIMBATH HA MOJUYM.
B xabuHeTax XMMHM yCTaHABIMBAIOT JBYXMECTHBIC YYCHHYECKHE JIAOOPATOPHBIE CTOJIBI C IMOJBOJKOM AJIEKTPOIHEPTHU. YUEHUYECKHUE CTOJIBI JAOJIKHBI
UMETh TMOKPBITHE, YCTOMYMBOE K JCHCTBUIO arpeCCUBHBIX XMMUYECKUX BEIIECTB, W 3aIUTHBIE OOPTHKH MO HApYXKHOMY Kpato. KaOuHeTbl XuMuu 000pyAyroT
BBITSDKHBIMU IIKa()aMH, PACIIOJIOKEHHBIMU Yy HapyXHOM CTEHbI BO3J€ cTosa yuuTens. s mpoBeneHus J1abOpaTOPHBIX OMNBITOB UCHOJBb3YIOT TOJIBKO MHUHH-
CHUPTOBKH.
VY4eOHble TOCKU JOJKHBI OBITh M3TOTOBJIEHBI M3 MaTepUaliOB, UMEIOIIMX BBICOKYIO aJre3ui0 ¢ MaTepuajaMH, MCHOJIb3YEMbIMHU Ul MHUCbMa, XOPOIIO
OYMINATHCS BIAKHOU I'yOKOM, OBITh M3HOCOCTOMKUMHU, UMETHh TEMHO-3€JIEHBIN I[BET U aHTHOJIUKOBOE MOKPHITHE. YUeOHbIE JJOCKH 000PYAYIOT cO(hUTaMU, KOTOPHIE
JOJIKHBI IPUKPEIUIATHCS K cTeHe Ha 0,3 M Bblllle BEpXHETo Kpasi J0CKU U BBICTYINATh Briepén Ha pacctosiHue 0,6 M.
TeneBu3opel ycTaHABIMBAIOT Ha clelUalbHBIX TymMOax Ha BbicoTe 1,0—1,3 M ot mousa. [Ipu mpocMmoTpe Tenenepenay 3pUTEIbCKHE MeCTa JOJLKHBI
pacrojiaratbCs Ha pacCTOSIHUM HE MEHee 2 M OT SKpaHa JI0 rj1a3 00y4Jarouiuxcs.
JlJis MakCUMaJIbHOTO HCHOJIBb30BaHUSI JTHEBHOTO CBETa U PAaBHOMEPHOTO OCBELIEHHsS y4eOHBIX MOMEIICHWH He cielyeT pa3MellaTh Ha MOJOKOHHUKAX
IIMPOKOJIUCTHBIE PACTEHUS, CHIKAIOUIUE YPOBEHb €CTECTBEHHOTO OCBEIIeHMs. BbicoTa pacTeHMil He ToJKHA MpeBblmaThl5 cM (0T monokoHHuKa). Pactenus
1esecoo0pa3Ho pa3MeniaTh B IEPEHOCHBIX IIBETOYHUIIAX BHICOTONH 65—70 ¢M OT IM0Jj1a WIJIH MOJBECHBIX KAIIIIIO B MMPOCTEHKAX MEXKTy OKHAMMU.
Jlig oTnenku yueOHBIX MOMEIICHUH HMCTONb3YI0T MaTepualibl U KPacKd, CO3JAIONINe MATOBYIO MOBEPXHOCTh. sl cTeH y4yeOHBIX MOMEIIEHUN clenyeT
MCII0JIb30BATh CBETJIbIE TOHA JKENTOTr0, OEKEBOT0, PO30BOT0, 3€JIEHOT0, FOJIyOOT0 1IBETOB; IS IBEPEH, OKOHHBIX paM — OeJIbli [IBET.
KaGunet xumuu 105KeH ObITh OCHAIIEH XOJIOIHBIM U TOPSYUM BOJAOCHAOKEHUEM U KaHATU3alueH.
B xabunere xumuu 00s3aTeabHO JOKHA OBITH aNITEYKa, B KOTOPYIO BXOJIAT:

. 2Kryt KpoBOOCTaHABIMBAIOIINI PE3UHOBBIA — 1 MIT.

. [y3bIpp anst nbaa — 1 mT. (runoTepMuyYecKuit maker — 1 mit.).

. BuHT crepunbHbINA, UPOKU 7 X 14 cM — 2 1mIT.

. bunT crepunpHbIi 3 X 5 cM — 2 .

. bunT HecTepunbHBIT — 1 WIT.

. Canderku crepusbHble — 2 yII.

~N N D B~ W NN =

. Bara crepunbnas — 1 ym.
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8. JlelikomnacTeIpb LIMPUHON 2 cM — 1 karymika, 5 cM — | kaTy1ka.

9. bakTepuuuaHbIN JIEHKOIUIACTHIPh Pa3HbIX pa3mMepoB — 20 miT.

10. CriupToBoii pactBop nona 5%-ubrii — 1 (akoH.

11. BoaHblil pacTBOp aMMHuaka (HalIaTbIpHbIN CIMPT) B aMmIryjaax— 1 yii.
12. PactBop nepokcuaa Bogoposaa 3%-ueiit — 1 yii.

13. Ilepmanranar kanusi KpucTaJuIMueckuit — 1 yii.

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

15. Hacrolika Banepuansl — | ym.

16. Hoxxuuner — 1 mIT.

I[InanupyemMble pe3yJbTaThl H3yYeHHs] YUeOHOr0 npeaMera « XHMHUS» HA YPOBHe cpe/lHero o01ero o0pa3oBaHu
Boinycknuk na 6azoeom yposmne nayuumca:
— NOHUMAMb XUMUYECKYIO KapTHHY MUPA KaK COCTaBHYIO YacTh IIEIOCTHONW HAYYHON KapTHHBI MHUPA;
— packpwieams POjib XUMUU U XMMHUECKOTO IIPOU3BOJICTBA KaK MPOU3BOJUTEIHLHOM CHUJIbI COBPEMEHHOTO 00IIEeCTBa;
— ¢opmynuposams 3HaUCHUE XUMUU U €€ TOCTHKEHUI B MOBCEHEBHOM JKU3HH YEJIOBEKA;
— yCmaHasenueams B3aUMOCBSI3U MEX1y XUMHUEH U IPYTMMH €CTeCTBEHHBIMU HAyKaMU;
— ¢opmynuposams OCHOBHBIE TMOJIOKEHHUS TECOPUN XUMHUECKOTO CTPOCHHSI OpraHuyeckux coenuHenuit A. M. byrnepoBa u WulocTpupoBaTh UX NMPUMEPAMU U3
OpraHMYECKON 1 HEOPraHNYECKON XUMUU;
— apaymeHmuposams YHUBEPCaIbHBIA XapaKTep XMMHUYECKUX MOHITUN, 3aKOHOB M TEOPUH JIJIs1 OPraHUYECKON 1 HEOPraHUYeCKOM XUMHUH;
— ¢opmynuposams Ilepuonuyeckuii 3akon /. 1I. MenneneeBa u 3akOHOMEPHOCTH U3MEHEHUI B CTPOCHUHU U CBOMCTBAX XMMHUYECKUX DJIEMEHTOB M 00pa30BaHHBIX
MU BellecTB Ha ocHOBe [lepuoanueckoit cucteMsl Kak rpadudeckoro otoOpakenus [lepuoanueckoro 3akoHa;
— Xapakmepu308amus- U P-3JIE€MEHTHI, a TAKXKe KeJie30 Mo uX nojoxenuro B [lepronnueckoit cucreme /1. . Menneneena;
— Ka1accuguyuposams XMMUYECKUE CBSI3U U KPUCTAITNYECKUE PEIIETKU, OOBSICHITh MEXaHU3MbI UX 00pa30BaHUs U J0Ka3bIBATh €IMHYI0 TPUPOAY XUMHUUYECKUX

cBs3el (KOBAJIGHTHOM, MOHHOM, METAJNTMYECKOM, BOJOPOIHON);
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— 00bACHAMb TPUIMHBI MHOTO0Opa3usl BEUIECTB, UCIIOJIB3YS SBICHHUS U30MEPUH, TOMOJIOTHH, AJTIOTPOTINH;

— Kaaccupuyuposams XUMHUYECKHE PEAKIUU B HEOPTaHMYECKOW M OPraHMYeCKOW XUMHH MO PAa3IMYHBIM OCHOBAHUSAM H YCMAHAGIU6AMb CUENH(UKY THUIIOB
peakiuii oT 00111ero Yepe3 0COOEHHOE K EAMHUIHOMY;

— Xapakmepu3o6ambs TUAPOIINA3 KaK CHEUPUUHBII 0OMEHHBIN NPOLIECC U PACKPbI&amb €r0 POJib B )KUBOU U HEXKMBOU IIPUPO/IE;

— Xapakmepu306amy dIEKTPOIN3 KaK Crielu(PUIHBINA OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIH MPOLIECC U ONPEAEIATh €ro NPaKTUYECKOe 3HAUEHHE;

— Xapakmepu306ams KOPPO3UI0 METAJUIOB KaK OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIN MTPOLIECC U npednazamsy CIIOCOOBI 3alllUThI OT HEE;

— Kaaccugpuyuposams HEOPraHUYECKHE U OPraHUYECKHUE BEIIECTBA;

— Xapaxkmepu3oeams 00ILIMe XUMUYECKHE CBOMCTBA BaXKHEHIIINX KJIACCOB HEOPraHUYECKUX U OPraHMYECKUX COEAMHEHUH B TUIaHE OT 00IIero yepe3 0CoOOEHHOCTh
K €IUHUYHOMY;

— UCNONb308aMb 3HAKOBYIO CUCTEMY XUMHUYECKOTO SI3bIKa U1 OTOOpaKeHHsI cocTaBa (XUMHUYecKre (POPMYIIbl) U CBOMCTB (XMMHUYECKHE YPAaBHEHHSI) BEIIECTB;

— ucnov306ams MpaBUia U HOPMbI MEXAYHAPOAHONW HOMEHKIIATYphl JJIs HA3BaHUW BELIECTB MO (opmynaM M, HA0OOPOT, AJISi COCTABIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (POPMYJI COEIUHEHUH 110 UX Ha3BaHUSM;

— 3HamMb TPUBUAJIbHBIE HA3BAHUSI BAKHEUIINX B OBITOBOM OTHOLIEHUH HEOPraHUYECKUX U OPraHUYECKUX BEILECTB;

— Xapaxkmepu3zoeamb CBOWCTBA, MOJIY4YEHUE U NMPUMEHEHHME Ba)XKHEHIIMX IMPEJCTaBUTENIEH KJIaCCOB OPraHMYECKUX COEIMHEHMH (aJKaHOB, aJIKEHOB, AJKHHOB,
aJIKaJJMEHOB, apOMATUYECKUX YTJIEBOJIOPOJIOB, CIIUPTOB, (PEHOJIOB, aJIbJAEIUJIOB, MIPEICIBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT, CIO0XHBIX 3(UPOB U JKUPOB,
yIJ1€BOJIOB, aMMHOB, aMUHOKHUCIIOT);

—- YCmaHaénueams 3aBUCUMOCTb SJKOHOMMKH CTPaHbl OT JOOBIYM, TPAHCIIOPTUPOBKHU U NEPEPAOOTKU YIIIEBOJAOPOAHOTO ChIphs (HE(TH U MPUPOJHOTO rasa);

— SKCHEPUMEHTAIBHO 100meep#cOams COCTaB M CBOMCTBA BaXXHEHUIIMX MpEACTaBUTENCH M3yUYeHHBIX KJIACCOB HEOPraHUYECKUX U OPraHMYECKUX BELIECTB C
COOJIFO/ICHHEM IIPAaBUJI TEXHUKU 0€30I1aCHOCTHU AJIsl paboThl C XMMUYECKMMHU BEIIECTBAMHU U J1a0OPATOPHBIM 000PYI0BAaHUEM;

— Xapaxkmepu3zo8ams CKOPOCTh XUMHUECKON Peakluu U €€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB;

— Xapaxkmepu3zo8ams XMMUYECKOE PaBHOBECUE U €r0 CMELIEHUE B 3aBUCUMOCTHU OT Pa3JIMUHBIX (PAKTOPOB;

— npou3600umsb PacyEThl 0 XMMUYECKUM (popMyJiaM U ypaBHEHHUSIM Ha OCHOBE KOJMUYECTBEHHBIX OTHOIIEHUH MEX/ly YYaCTHUKAMU XUMHUYECKUX PEaKIIMi;

— cobniodams TIpaBUJIa HKOJIOTHUECKOM O0€30IacHOCTH BO B3aMMOOTHOILIEHMSIX C OKpY)Kalolled cpeaodl mpu oOpallleHud ¢ XMMHUYECKMMH BEleCTBAMU,

MaTepuajliaMu U mporueccamu.
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BuinyckHuk na 6a3060Mm ypoene noayuum 603MOHCHOCb HAYYUMbCA:

— UCNOIb308aMb METOJIBI HAYYHOTO TIO3HAHUS MIPH BHITIOJIHEHUHU TIPOEKTOB M y4eOHO-MCCIIEIOBATENLCKUX 33]]a4 XUMUIECKON TEMaTHKH;

— NPOCHO3UPO6aMs CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPraHMYECKUX M OPTaHUYECKUX BELICCTB HA OCHOBE aHAJIOTHH;

— NPO2HO3UPO6amMb TEUEHUE XMMHUUYECKHX IIPOLIECCOB B 3aBUCUMOCTH OT YCIOBHMH UX IPOTEKAHUS U NIPEAIaraTb CiocoObl YIIpaBJICHUS 3TUMU IIPOLIECCAMU;

— ycmaHaseaueams B3auMOCBSI3U XUMHUHU € IPEIMETaMH T'YMaHUTapHOTO IIUKJIA (SI3bIKOM, JINTEPATypOil, MUPOBOH XY/10KECTBEHHON KYJIbTYpOil);

— packpwléams pojb XUMUYECKUX 3HaHUU B OyAylIell MpakTUYECKOU e TEIbHOCTH;

— packpwvleéamp poJIb XUMUYECKUX 3HaHUN B (GOPMUPOBAHUN MHAMBUAYaTIbHON 00pa30BaTeIbHON TPAEKTOPUH;

— NpPO2HO3UpPO6amMb CIOCOOHOCTh HEOPraHWMUYECKHMX M OPraHMYECKUX BEIIECTB MPOSIBJISATh OKHUCIUTENbHBIE W/WIM BOCCTAHOBUTEIIBHBIE CBOWCTBA € Y4YETOM
CTETeHeN OKUCIICHUS AIEMEHTOB, 00pa3yIOUINX UX;

— apeymeHmupoeams €INHCTBO MAPA BELIECTB YCTAHOBIEHHEM I'€HETUYECKOM CBA3U MEXIAY HEOPTaHUYECKUMH M OPTaHNYECKUMHU BEIIECTBAMU;

— 61a0emb XUMHUUECKUM SI3bIKOM JJIs1 00OTallleHHsI CIOBApPHOTO 3amaca U pa3BUTHUS PEYH;

— Xapakmepu306ams CTAHOBJICHHE HAy4YHOU TEOPUH Ha pUMepe OTKPLITUSA 1lepnoanyeckoro 3akoHa U TEOPUU XUMUYECKOTO CTPOEHUS OPraHUYECKUX BEILECTB;
— KPUTHUYECKH OMHOCUMbCA K TICEBJOHAYYHON XUMHUECKOM MH(POpMaLIHK, 1T0JIydaeMOM U3 pa3HbIX HCTOYHHUKOB;

— noxumams rI00aJIbHBIE IPOOIEMBI, CTOSALIME IIEpesl YETOBEUECTBOM (9KOJIOTHYECKUE, SHEPIeTUYECKUE, CBIPEBBIE), U npednazams MyTH UX PELICHUs, B TOM

YHUCJIC U C IOMOIIBIO XUMUH.
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