Pabouas nporpamma
Mo y4eOHOMY NpeMeTy « XMMHUS» HA YPOBEHb OCHOBHOI'O 0011ero 00pa3oBaHus

Pabouast mporpamma cocraBjieHa B COOTBETCTBHH ¢ DeepalibHBIM TOCYJapCTBEHHBIM 00pa3oBaTesb-
HBIM CTaHJapTOM OCHOBHOTO 0OO0IIero oOpa3oBaHWMs, OCHOBHOW 00pa30BaTEeNbHON MPOrpaMMOi oOc-
HOBHOTO 0011ero 00pa3oBaHusi, MPUMEPHOHN MPOTPaMMO 1Mo yueOHOMY IpeaMeTy «XHUMHUN» sl OC-
HOBHOTO 001Iero o0pa3oBaHus, JOMYIIEHHOH MUHHCTEPCTBOM 00pazoBaHUs M Hayku Poccuiickoii
deneparii ¥ COOTBETCTBYIONICH (efepaTbHOMy 00pa30BaTeIbHOMY CTaHIAPTy OCHOBHOTO 00pa3o-
Banus. Astopsl H.E. Ky3uenosa, .M. H.H. I'apa.

IIpenmeTHasi 06J1aCcTh — €ECTECTBEHHO - HAYYHBIE MPEIMETHI

peamer - Xumus
MecTo y4eOHOro npesiMera B y4eOHOM IJIaHe

Paboyas mporpamma Ha U3y4eHHE XMMHH B OCHOBHOM IITKOJIE OTBOJAUT 2 Y4eOHBIX Yaca B HeJle-
710 B TeueHue nByx Jet (8 u 9 kiaccsr). Beero 140 vacos. [IporpamMma peanmn3oBaHa B yueOHUKAX XH-
MUH, BBIMyIIEeHHbIX M3naTensckum nnearpom «BenTtana-I'pad». Kysuemosa H. E., Tutosa U. M., I'a-
pa H. H. Xumus. 8 knacc; Kysnenosa H. E., Turosa U. M., I'apa H. H. Xumus. 9 kiacc.

JlanHast mporpamma KOHKPETU3UPYET COJIepKaHne CTaHIapTa, Aa€T pacnpeaeneHue yaeOHbIX
4acoB IO pa3jieslaM Kypca, IOCIe0BaTeIbHOCTh U3YYEHUS TEM U PA3AeiIoB ¢ YY4ETOM MEXKIIPE-
METHBIX M MPEIMETHBIX CBS3€H, JIOTMKA Y4eOHOTO Ipolecca, BO3PACTHBIX OCOOCHHOCTEH yd4a-
LIHAXCA.

N3yuas xumuro, yqamuecs y3HarT O MAaTEPUAIBHOM €JMHCTBE BCEX BELIECTB OKPYKAOIIETO
MUpa, 00YCIIOBIEHHOCTH CBOMCTB BEIIECTB X COCTABOM U CTPOCHHUEM, TIO3HABAEMOCTH H MIPEICKa3y-
€MOCTH XUMHUYECKUX ABJICHUH. M3yueHne CBOMCTB BEIIECTB U UX MPEBPAIIEHUN CTOCOOCTBYET pa3BU-
THIO JIOTUYECKOTO MBIIIJICHHS, a TPaKTHUYecKasi paboTa ¢ BelecTBaMu (J1abopaTOpHbBIE OMBITHI) —
TPYAOIIO0HIO, aKKYPaTHOCTH U cOOpaHHOCTH. Ha mpuMepe XuMuu yJamiiecs mory4aroT MpeacTaBie-
HUS 0 METO/IaX MMO3HAHMS, XapaKTEPHBIX JIJIS €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAILHOM U TEOpETHYE-
CKOM).

esn u3yyeHuss XuMuu

* OCBOCHHME BOKHEHIINX 3HAHUI 00 OCHOBHBIX IOHATHIX M 3aKOHAX XUMUHU, XUMHUECKOH CUMBOJIHKE;
* OBJIAJICHHE YMEHHMSIMHU HAOJIOAaTh XUMHUECKHUE SIBIICHUS, TPOBOIUTh XUMHUECKUI HKCTIEPUMEHT,
MIPOU3BOIUTH PACUETHl HA OCHOBE XMMHUYECKUX (POPMYIT BEIIECTB U YPAaBHEHU I XUMHUECKUX PEaKIUi;
* pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB U MHTEIUICKTYAILHBIX CIIOCOOHOCTEH B IIpOIIecCce MPOBEIe-
HUSI XUMHYECKOTO SKCIIEPUMEHTA, CAMOCTOSTEILHOTO TPUOOPETEH s 3HAHUN B COOTBETCTBHH C BO3-
HUKAIOMIMMH )KU3HEHHBIMU TIOTPEOHOCTSIMHU,;

* BOCITUTAHNE OTHOIICHHUS! K XUMHUH KaK K OJHOMY U3 (pyHAaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HA-
HUS ¥ JJIEMEHTY 00Ie4eTI0BEYECKOM KYIbTYPHI;

* IPUMEHEHUE MOJTyYCHHBIX 3HAHUHI U YMEHHH 11 6€301acHOTO MCIIOJIb30BaHMsI BEIIECTB M MaTepH-
aJIoB B OBITY, CETLCKOM XO3SIICTBE M HA MIPOM3BO/ICTBE, PELICHUS PAKTUIECKUX 3314 B TIOBCETHEB-
HOW KHU3HH, TPEAYIPEKICHH SBICHUH, HAHOCSIIUX BPE. 3A0POBBIO YEJIOBEKA U OKPYKAIOIIEH cpere.
3agaum:

1.ChopmupoBaTh 3HaHNE OCHOBHBIX IMOHITHN M 3aKOHOB XHMMUHU,;

2.BocnuthiBaTh 00IIEYEIOBEUECKYIO KYIBTYPY;

3. YuuTh HabMOAaTh, IPUMEHSTH OJYYCHHBIC 3HAHUS HAa IPAKTUKE
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IInanupyemMble pe3yJibTaThl OCBOCHHS Y4eOHOr0 npeaMeTa «XuMHs»
BbINyCKHUK HAYYHTCSI:

XapaKTepu30BaTh OCHOBHBIE METO/IbI MO3HAHMS: HAOMIOIEHUE, U3MEPEHHUE, IKCIICPUMEHT;
OIMCBIBATH CBOMCTBA TBEPIBIX, )KUJKUX, ra3000pa3HBIX BEILIECTB, BBIJACIAS HX CYIIECTBEHHBIC
MIPU3HAKY,;

pPacKpbhIBaTb CMBICI OCHOBHBIX XMMHYECKUX TOHSATUU «aTOM», «MOJIEKYJIa», «KXUMHUUYECKHI 3Jie-
MEHT», «IIPOCTO€ BEIECTBO», «CII0HOE BELIECTBO», «BAJIEHTHOCTH», «XUMUYECKas PEAKIIHI»,
HCII0JIb3YS 3HAKOBYIO CUCTEMY XUMUHU;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMSI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPHUH;

pa3nuyaTh XUMUYECKHE U (PU3HMUECKUE SBIICHHS,

Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;

OTIPENIENATh COCTaB BEUIECTB IO UX hopMmyram;

ONPEEINATh BaJIEHTHOCTh ATOMA 3JIEMEHTA B COEMHEHUSX;

ONPEIEINATh TUI XUMUYECKUX PEaKIINM;

Ha3bIBAaTh IPU3HAKHU U YCIOBUS IPOTEKAHNUS XUMUUYECKUX PEaKLINH;

BBISIBIISITh IIPU3HAKH, CBUJIETEIbCTBYIOIINE O IPOTEKAHUN XUMUYECKOHN peakliy IpY BbINOJIHEHUH
XMUMHMYECKOTO OTIbITA,

COCTaBJIATH (POPMYIIBI OMHAPHBIX COETMHEHHIA,

COCTAaBJIATh YPABHEHUSI XUMUYECKUX PEAKIUH;

coOroath mpaBuiIa 0€301acHON pabOTHI MPH MPOBEACHUH OTIBITOB,

MOJIb30BaThCS TA00PATOPHBIM 000PYIOBAHUEM H TTOCYIOH;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB;

BBIUHCIIATH MacCOBYIO JOJTI0 XUMHUYECKOTO AJIeMEHTa 10 (hopMyie COeTMHEeHHUS,

BBIUUCIIATH KOJIMYECTBO, 00bEM MIJIM Maccy BEIIeCTBa M0 KOJIMYECTBY, 00bEMY, MAacCe PeareHTOB
WM MPOJIYKTOB PEaKLINH;

XapaKkTepu30BaTh (PU3MUECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia U BOJOPO/Ia,;
M10JIy4aTh, COOMPATh KUCIOPOI U BOJIOPOJ;

pacrno3HaBaTh OINBITHBIM ITyTEM ra3000pa3Hble BEIECTBA. KUCIOPO/, BOJOPO;

pacKpbIBaTh CMBICII 3aKOHA ABOTajpo;

PacKpbIBaTh CMBICT MOHATUH «TETIOBOM 3(h(HeKT peakuu», «MOJISIPHBII 00BEM,
XapaKkTepu30BaTh (PU3MUECKHE U XUMHUECKUE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICII IOHSTHS «PacTBOP>;

BBIYHCIIATH MAaCCOBYIO JI0JIK0 PACTBOPEHHOT'O BEIIIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEAEICHHON MaCCOBOU JI0JIEH PACTBOPEHHOIO BEILIECTBA,

Ha3bIBaTh COEIMHEHMS U3YyUEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB,;

XapakTepu30BaTh (PU3NUYECKHE M XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX Be-
IIECTB. OKCHUJIOB, KUCJIOT, OCHOBAHUI, COJIEH,

OTPEEINATh IPUHAJIEKHOCTD BELIECTB K ONPEAEICHHOMY KJIACCy COEAMHEHUN;

COCTaBJISITH (POPMYIIBI HEOPTaHUUYECKUX COSAMHEHUI H3YUEeHHBIX KIIACCOB;

IIPOBOJUTH OIBITHI, MOJATBEPKIAIONINE XMMHUYECKHE CBONCTBA U3YYEHHBIX KJIACCOB HEOpPTraHHUYe-
CKHUX BEILECTB,;

pacro3HaBaTh OIMBITHBIM ITyTEM PAaCTBOPHI KUCIIOT U LIENI0YEH 0 U3MEHEHUIO OKPACKU MHAMKATO-
pa,

XapaKTepU30BaTh B3aUMOCBA3b MEXAY KIaCcCaMHU HEOPTraHNYECKUX COECTMHEHUIH;

packpsiBath cmbich [lepuoanueckoro 3akona .M. Menzaeneesa;
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OOBSCHATH (PM3MUYECKHUN CMBICI aTOMHOTO (HOPSIKOBOTO) HOMEpa XHUMHUYECKOTO JJIEMEHTa, HO-
MEpOB TpyIIIbI U Ilepruoa B nepuoaudeckon cucreme .M. Menneneesa,

OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHsI CTPOCHHUSI aTOMOB, CBOMCTB AJIEMEHTOB B IIpeJiesiax Ma-
JIBIX TIEPUOJOB U TJIaBHBIX MOATPYII;

XapaKTepu30BaTh XMMHUYECKUE AIEMEHTHI (0T BOJOPOA JI0 KaJbIKsA) HA OCHOBE HX MOJOXXCHUS B
nepuoandeckoit cucreme .M. MenzeneeBa u 0COOEHHOCTEH CTPOCHHUS MX aTOMOB,;

COCTaBJISITh CXEMBI CTPOEHUSI aTOMOB TiepBhIX 20 3eMeHTOB nepuoaudeckoit cucremsl /.M. Men-
JIeIIeeBa,;

PaCKpBIBATH CMBICII IOHATUMN: «XMMHYECKAs! CBSA3bY», «OJIEKTPOOTPULIATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTH (PM3MUYECKUX CBOMCTB BEUIECTB OT TUIA KPUCTAILTHUECKOU pe-
LIETKH,

OTPEENATh BUJ XUMUYECKOU CBSI3M B HEOPraHUYECKUX COECTUHEHUSIX;

n300pakaTh CXeMBI CTPOSHUS MOJIEKYJ BEIECTB, 0Opa30BaHHBIX PA3HBIMH BUJAMH XUMUYECKUX
CBSI3EH,

PacKpbIBaTh CMBICH TIOHATHHA <«HOHY», CKATHOH», «QHUOHY», <AIIEKTPOJIHMTHI», KHEITCKTPOIUTHI,
<QIIEKTPOIUTHYECKAS JUCCOLUALUA», KOKHCIUTEIbY», «CTEIIEHb OKUCICHUS», «BOCCTAHOBUTENB,
COKHCJICHUE», «BOCCTAaHOBJICHUEY,

ONPEJEINATh CTENIEHb OKUCIICHHS aToMa 3JIEMEHTA B COEIMHEHUH;

PacKpbIBaTh CMBICII TEOPUH IEKTPOIUTUYECKON TUCCOLMALINY;

COCTaBJIAITh YPAaBHEHMS DJICKTPOIUTUYECKOM TUCCOLMALIMN KUCIIOT, IIEJI0YEH, COJIEeH;

OOBSICHATH CYIIHOCTB MPOIIECCa IIEKTPOTUTHYECKONW JUCCOIMAIMN U PEeaKIMii HOHHOTO OOMEHa,;
COCTaBJISITh TIOJTHBIE U COKpAIlleHHbIE HOHHBIE YPAaBHEHUS peakiui 0OMeHa;

OTIPENIENATh BO3MOKHOCTH IMTPOTEKAHMSI peaKkiuii HOHHOTO OOMEHa,;

IIPOBOJUTH PEAKILIUH, MOATBEPKIAIOIINE KAUECTBEHHBIM COCTaB Pa3IMYHbIX BELIECTB,;

ONPENENATh OKUCIUTENb U BOCCTAHOBUTEID,

COCTaBJIATh YPABHEHUS OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMM;

Ha3bIBaTh ()aKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUYECKOH peakIui;

KJIaccu(UIIMpPOBaTh XUMUYECKHE PEAKIIMU MO PA3IUYHBIM MTPU3HAKAM,;

XapaKTepU30BaTh B3aMMOCBSI3b MEXAYy COCTaBOM, CTPOEHHEM U CBOMCTBAMH HEMETAJIOB,;
IIPOBOJUTH OIBITHI IO MOJyYEHUIO, COOMPAHUIO U M3YYEHUI0 XMMHMUYECKHUX CBOWCTB ra3000pas-
HBIX BELIECTB. YIJIEKUCIIOTO ra3a, aMMHUaKa,

pacrno3HaBaTh OINBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: YIJIEKUCIIBbIA a3 ¥ aMMHaKk;
XapaKTepU30BaTh B3aWMOCBS3b MEXIY COCTaBOM, CTPOCHHEM U CBOMCTBAMHU METAJUIOB;
Ha3bIBaTh OpPraHUYECKHE BEUIecTBa MO WX (hopMyse: MeTaH, 3TaH, 3TUJIEH, METaHOJ, ATaHOII,
[NIMLEPUH, YKCYCHAs KUCJIO0Ta, aMUHOYKCYCHAsl KUCIIOTa, CTEapUHOBAs KUCJIOTA, OJIEMHOBAs KHUC-
JI0TAa, TIIIOK034;

OLICHMBATh BJIMSHUE XMMHYECKOIO 3arpsi3HEHUS] OKPY)KarolleH cpelibl Ha OpraHu3M YeJIOBEKa,
IpaMOTHO 00paIIaThCs C BEIECTBAMU B TIOBCEHEBHOM KU3HH ONPENEIATh BO3MOXXHOCTh IPOTE-
KaHHs peakUuil HEKOTOPBIX MPEJCTaBUTENEH OPraHNYeCKUX BEIIECTB C KMCIOPOA0M, BOJIOPOJIOM,
MeTaJlJlaM{, OCHOBaHUSIMH, FAJIOT€HAMH.

Buinycknuk nonyuum 603moxucHOCHMb HAYYUMbCA '

8b108UAMD U NPOBEPSMb IKCNEPUMEHMATLHO SUNOME3bl 0 XUMUUECKUX C8OUCNEAX 8eUeCe
HA OCHOBE UX COCMAsa u CMpPOoeHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuu, o Xa-
paxkmepe u npoOyKmax pa3iudHvlX XUMU4ecKux peakyutl,

Xapaxkmepuzo8ams eewiecmsea no cocmagy, CmpoeHuio u C80UCM8eam, YCmaHasIueams npuyUH-
HO-C1eOCMBEHHbIE C8A3U MENCOY OAHHBIMU XAPAKMEPUCTMUKAMU 8eUjeCmBd,
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COCMABIAMb MONEKYIAPHble U NOJHbLE UOHHbLE YPAGHEHUSI NO COKPAUWEHHBIM UOHHBIM YPasHe-
HUAM,

NPOCHO3UPOBAMb CNOCOOHOCb 8eUjeCmaead NPOsGIAMb OKUCIUMENbHbLE UTU 0CCMAHOBU-
meJibHble CEOUCMBA C YYemOoM CmeneHell OKUCTIeHUS dTIeMeHMO08, BX00AWUX 8 e20 COCMAs;

COCMABIAmMb ypasHenus peakyuil, COomsemcmayouux nocie008ameibHOCMu NPespaueHull
HeOp2aHu4ecKux ewecmes pasiuitblx Kiaccos,

8b1068UAMD U NPOBEPSIMb IKCHEPUMEHMATLHO 2UNOMe3bl 0 Pe3VIbMamax 6030elUcmasus pas-
JIUYHBIX PaKMOPO8 HA U3MEHeHUe CKOPOCHU XUMUYEeCKOU peakyuu,

UCNONL306aMb NPUOOPEmenHble 3HAHUSA O IKOLOUYECKU SPAMOMHO20 NOBEOeHUs. 8 OKPY-
aHcaroweli cpeoe;

UCNOIL3068aAMb NPUOOPEMEHHbLE KNI0Yegble KOMNEMEeHYUU NPU bINOIHEHUU NPOEKMO8 U
VUeOHO-UCCe008aAMENbCKUX 3A0ad NO UZYYEHUIO CEOUCME, CNOCOD08 NOLYYEeHUs. U PACNO-
3HABAHUSA 6eUjeCMS;

00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUyeCmEax U XUMULECKUX npoyeccax;

KpUMU4ecky OMHOCUMbCS K NCEBOOHAYYHOU UHGDOpMayuu, HedoOpOCco8eCmHOU peKiame 8

Cpeocmaax Maccosoul uHgopmayu;
0CO3HABAMb 3HAYEHUE MEOPEeMUYeCKUX 3HAHUU N0 XUMUU OISl NPAKMUYECKol OesimelbHO-
cmu yenosexa,

co30a6amsv MoOenu U cxembl 0N peuleHUsi Y4eOHbIX U NO3HABAMENbHbIX 3A0aY,;
NOHUMAMb HE0OX00UMOCMb COOI00eHUs NPEONUCAHULL, NPEONAZAeMbIX 8 UHCIPYKYUSIX NO UC-
NOJIb30BAHUIO IeKAPCME, CPeOCme ObIMOBOU XUMUU U OP.
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Conepxxanue yueOHOro npeamera
8 kaacc
BBenenue

[Ipeamert u 3anaun xumun. Mcmopus 603HukHoGeHus: xumuu . OCHOBHBIC TIOHATUSI U TEOPUH XUMHUH.
JlaboparoprHoe obopymoBanue U nmpuémsl oOpaiieHus ¢ HuM. [IpaBuia TeXHUKN 0€30MaCHOCTH TIPH
paboTe B KaOMHETE XUMHUH.

Paznea |
BenecTtBa u XuMHu4ecKue SIBJIEHUSI ¢ O3UIIUI AaTOMHO-MOJIEKYJISIPHOTO YUYeHH s

Tema 1. XuMnueckue 3j1eMeHTHI M BellleCTBA B CBETEe AaTOMHO-MOJIEKYJISIPHOT0 yyeHnusi. [lonstue
«BEIECTBO» B (pr3uke M XxuMuu. Ou3ndueckre U XuMUIeckue siBiieHust. OmucaHue BemecTB. ATOMBI.
Momnexyinbl. XuMUYECKHE SJIEMEHTHI. UX 3HAKU U CBEJICHUS U3 UCTOPUU OTKPBITHs. COCTaB BEIIECTB.
3aK0H MOCTOSIHCTBA COCTaBa. XuMUdeckue (popmyssl. DOPMBI CYIIIECTBOBAHUS XUMHUICCKUX DIIEMEH-
ToB. [IpocThie 1 cioxHbIe BeecTBa. [IpocThie BemecTBa: MeTalIbl 1 He MeTaiuisl. OO1mas xapakre-
pPHUCTHKA METAJUIOB M HEMeTaIoB. HekoTopble cBeieHUsI 0 MeTaJUIaX U HeMeTalliax, 00ycIOBINBalO-
IIUX 3arpsI3HEHHOCTD OKpYy»Karole cpesipl. Onrncanue HanboJiee paclpoCTPaHEHHBIX IPOCTHIX Be-
uiecTB. Hexomopuie ceedenust o
MONEKYIAPHOM U HEMONEKYIAPHOM CmMpPOeHUuU geujecms. ATOMHO-MOJIEKYIISIPHOE YIEHHE B XUMUHU.
OTHOCUTEIBHBIE AaTOMHAsI K MOJIEKYJISIpHASI MacChl. Knaccugukayus XuMuieckux 1eMeHmos u om-
Kpbimue nepuoouieckozo sakoua. CucreMa xumuueckux anemenToB Jl. . MenneneeBa. Onpenenenue
NepUo/Ia U rpyIbl. XapaKTepucTHKa 37eMeHTOB 1o uX ( KypcuBoM BbIIENIEHO co/iepKaHue, KOTOpoe
PEKOMEH/IyeTCsl BKIIIOUATh B TUTAHUPOBAHKE MPU YCIOBUU BBIJICIICHHS HA U3YUYE€HUE XUMUU JTOTIOJHU
TEJIBHOTO Yaca B HEJIENI0.) MoJIokeHuto B [lepuoauueckoi cucteme. Banentaocts. OnipesienicHre Ba-
JICHTHOCTH TI0 TIOJIOXKEHHMIO 3eMeHTa B [lepuoanueckoil cucreme. Konnmuectso Bemectsa. Mojap —
eIVHUIA KOJIM4ecTBa BeuiecTsa. MoirsipHas macca.

Tema 2. XumMnyeckne peakiuu. 3aKOHbI COXPAHEHUSI MACCHI M JHEPTUH.

CylmHOCTbh, MPU3HAKU U YCIIOBHS MPOTEKAHUS XUMUUYECKUX pe akuuil. [[puuuHbl 1 HarpaBlieHUs MPo-
TEKaHUS] XUMHUECKUX peakiuil. TermoBoi 3PeKT XUMUIECKHX peakiiii. DK30- U SHAOTEPMHUUECKUE
peakiuu. 3aKOHbI COXpaHEHUs1 Macchl U 3Hepruu. CocTaBlieHUE YPaBHEHUN XUMUYECKUX PEaAKIIUH.

Pacuérbl 0 ypaBHEHUSAM XUMUYECKHUX PEAKUUNA. THUIIBI XUMUYECKUX PEAKIIMI: pPa3JI0KEHUs, COCIUHE-
HU, 3aMelIeHIs], OOMeHa.

Tema 3.MeToabl XUMHH.

[TonsiTue 0 MeTo/ie KaK CpeACTBE HAYYHOTO IMO3HAHMS IEHCTBUTEIBHOCTH. METOIbI, CBSI3aHHBIE C
HETOCPE/ICTBEHHBIM N3YYEHHEM BEIIECTB. HAOII0IeHNE, N3MEPEHNE, OTICaHue, CPaBHEHUE, XUMUYe-
CKHI IKCTIEPUMEHT. AHANU3 U CUHMES Bewecm8 — IKCHePUMEHMAalbHble Memoobl xumuu. Kauecmeen-
Hulll U Konuvecmsennvil ananu3. [lonstue 00 nHIMKaTOpax. XUMUYECKHHU SI3BIK (TEPMUHBI U Ha3Ba-
HUSI, 3HAKH, (OPMYJIbI, YPAaBHEHHUS), €ro BaKHEHIINE QYHKIIMHA B XUMHUYECKOI Hayke. Cnocobul 6bi-
paoicenus 3akoHomeprocmeti 6 xumuu (KauecmeeHHbwlll, KOIULECMBEHHbLIL, MAMEMAMUYecKUll, 2pagpu-
yeckuil). Xumuueckue onvimol U U3MepeHust, UX MOYHOCHb.
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Tema 4.BeIIIeCTBa B Opr)KalOIHeﬁ HacC nMpupoaec U TEXHUKE.

Bewecmesa 6 npupooe: ocnosHbie ceedenus o geujecmeeHHom cocmase 2eocgep u kocmoca. Ionsmue
0 mexnocgepe. UnucTsle BeniecTBa U cMecH. [lonamue o 2oMo2enHbIx u 2emepoeHnblx cmecsx. Cro-
coOBI pa3zeneHus cmeceil. O4nCcTKA BEIeCTB — (PUIIBTPOBAaHUE, IEPErOHKa (IMCTUILIS 1IHsT), BBIAPHU-
BaHME (KPUCTAILIM3ALMNS), IKCmpazuposanue, xpomamozpapus, 6ozeonka. IneHTH(HUKAIUS BEIECTB ¢
MIOMOIIBIO ONIPEJICNICHUS TEMIIEPATyp IJIABJICHUS U KUIICHUS. [Ipupoonvle cmecu — UCmOYHUK NoJyde-
Hust yucmulx eewyecms. IloHsATHE O pacTBOpaxX Kak FTOMOTCHHBIX (PU3UKO-XUMHUECKHUX cucTeMax. Pac-
TBOPUMOCTH BemecTB. PaKTOPHI, BIUSIONINE HA PACTBOPUMOCTh TBEPABIX BelIecTB  ra3os. Koaddu-
IIUEHT pacTBOPU MOCTH. CIIOCOOBI BBIpaKeHHS KOHIIEHTPAIIMH PACTBOPOB. MAaCcCOBAst JIOJIsl paCTBOPEH-
HOT'O BEIECTBA, MOApHAs Konyenmpayus. Ilonyuenue eeujecme ¢ 3a0anHuiMu ceoticmeamu. Xumuye-
CKasl MeXHONIO02UA.

Tema 5.I1onsiTue o razax. Bozayx. Kuciopoa. I'opennue.

[Tonsarue o ra 3ax. 3axkon Aéoeadpo. Bo3znyx — cmech razoB. OTHOCHUTENIbHAS TNIOTHOCTH ra3oB. Kuc-
JIOpOJi — XUMMUYECKUH AJIEMEHT U MPOCTOE BEIIECTBO. Mcmopus omkpuimus Kuciopooa. Cxema onvi-
mog J[. [Ipucmau u A. Jlagyaswve. Ilonydenne KUCIopoaa B TPOMBIIIIJICHHOCTH U Ta00paTopun. Xu-
MHUYECKHE CBOMCTBA KUCIOpoaa. [Ipoyeccol copenusi u meonenno2o oxucienus. Il puMeHenne Kkucuo-
ponaa. Kpyeoeopom xucnopoda é npu pooe.

Tema 6. OcHOBHBIE KJIACCHI HEOPraHu4e€CKux CcOoeTUHEHHUH.

Knaccugukanus HeopraHMuecKux coeanHeHui. OKCHIbI — COCTaB, HOMEHKIIATYpa, KIaCCU(pUKAIIHS.
[TonsiTE O THAPOKCUAAX — KHUCIIOTaX U OCHOBaHUsAX. Ha3BaHus u cocTtaB ocHOBaHUM. [ MapoKco -
rpynma. Kinaccudukanus kucinot (B TOM 4uCIie OpraHMueCKHe B HEOPraHWYeCKUe), MX COCTaB, HOMEH-
kiarypa. CocraB, HOMEHKIIATypa COJIeH, paBuiia cocTaBiIeHus GopMyIl colieil. XUMHUUECKUe CBOMCTBA
okcuoB. O0IMe XUMUYECKUE CBOMCTBA KUCIOT. Psi akTrBHOCTH MeTaioB. LI[énoun, ux cBoiicTBa
crniocoObI oy4eHus. HepacTBoprMbie OCHOBaHHMS, X CBOWCTBA U CMIOCOOBI noiydenus. [lonstre 00
amdoreprocTd. OKCHIIBI U TUAPOKCHIBI, 00aiatone aM(pOoTepHBIMHI CBOMCTBaMU. XUMHYECKHE
CBO¥CTBA coJiell (B3aMMOICHCTBHE PACTBOPOB COJICH C paCTBOPAMH IIEIOYEH, KUCIOTaMH U MeTaslIa-
mu). [eHeTHUeCKast CBSI3b HEOPTaHMYESCKUX COCAMHEHHN.

Paznea ||
XumMHuYecKHe 3JIeMeHThI, BelecTBa U XMMHYeCKHe PeaKIMi B CBeTe 3JIeKTPOHHOI TeopuM
Tema 7. CTpoenue aToma.

Crpoenue aToma: siipo, SJHEpreTUUecKkuil ypoBeHb. CocTaB sifjpa aromMa: MpOTOHBI, HEUTPOHBL. M30TO-
11bl. XUMHUYECKUH 3JIEMEHT — Onpeen€HHbI BUA atoma. Cocmosanue anekmponos 6 amome. Cmpoe-
HUe 31eKMPOHHBIX 00010UeK amomos S-, P-anemenmos. Ocobennocmu cmpoeHust 1eKmpOHHbIX 000-
JI04UeK amomos nepexoonvlx snemenmos. Mecto anemenTa B [lepuonndeckoil cucreme U 91eKmponHas
cmpykmypa amomos. Paouoakmusnocms. [lonsmue o npespawenuu xumuueckux snemenmos. Ilpume-
HeHue paouoaKxmuHblX U30monoe.

Tema 8. [lepuonnuecknii 3axkon u [lepuoanueckasi cucreMa XUMHU4eCKUX dieMenToB [I. U.
MenjaeJieeBa.
CBoiicTBa XUMHYECKUX JIEMEHTOB U UX Mepuoanueckue namMenenus. CopeMenHas tpakroBka llepu-

OJIMYECKOro 3aKkoHa. [lepuonnueckas cucrema B CBeTe CTPOCHUsT aroMa. OU3NYECKH CMBICI aTOMHO-
ro (MOpsIIKOBOT0) HOMEpPa XMMUYECKOTO AJIEMEHTa, HOMepa Mepro/ia U IPYIIIbI IIEPHOANIECKON CH-

crembl. CeMeiicTBa 3J1eMEHTOB (Ha MpUMepe MISTOYHBIX METAJIOB, TaJIOreHOB, MHEPTHBIX ra30B). Xa-
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PaKTEpUCTHUKA XUMHUUECKUX CBOMCTB 3JIEMEHTOB A TPYIIl U nepexoOHbIX 1eMeHmOo8 U TIEPUOJUIHOCTh
WX U3MEHEHUS B CBETE BJIEKTPOHHOTO CTPOCHUS
aToMa. DJIEKTPOOTPHUIIATEIIBHOCh ATOMOB XUMHUYECKUX JIEMEHTOB. XapaKTePUCTUKA XUMUUYECKHUX
3JIEMEHTOB Ha OCHOBE X ToJioxkeHus B [lepuoanueckoii cucreme. Hayunoe 3nauenue nepuooudeckozo
3aKOHd.

Tema 9.CTpoeHue BemecTBa.
Banenmnoe cocmosinue amomos 6 ceeme meopuu 31eKmpoOHHO20 CmpoeHusl. Barenmuuvie snexkmponul.
Xumuueckas cBs3b. KoBalleHTHas XUMUYeCKas CBSI3b U MEXaHU3M e€ 00pazoBaHus. HemomnspHas u mo-
JISIpHASI KOBAJIGHTHBIE CBsI3U. CBOWCTBA KOBAJICHTHOM CBSI3H. DJICKTPOHHBIC U CTPYKTYPHBIC (DOPMYITBI
BemiecTB. MloHHast cBsi3b U €€ cBolicTBa. KaTnoHbl u annoHbl. CteneHs okuciaeHus. Kpucrammueckoe

CTPOCHHC BCIICCTBA. KpI/ICTaJIJH/I‘-IGCKI/IC pGHIéTKI/I — aTOMHasd, MOHHAasA, MOJICKYJIIpHAsA U UX XapaKTe-
PUCTHKHU. Xumuueckas opearuzayusl eeuiecne u eéypoeHu.

Tema9. XumMuueckue P€aKIuu B CBETE 3.]'IeKTp0HHOI71 TCOPUH.

Peakium, mpoTekaromue ¢ n3MeHeHHeM U 0€3 U3MEHEHUs CTeTIeHU OKUCIIeHUs. OKUCITUTEIBHO-
BOCCTaHOBMTEJbHBIE peakui. OKHCIUTENb U BOCCTaHOBUTEINb. COCTaBIIEHNE YpaBHEHUIN OKHUCIIHU-
TEJIbHO-BOCCTAHOBHUTEIBHBIX peakiuii. PacctanoBka K03(h(HUITMEHTOB METOIOM 2JIEKTPOHHOTO OaaH-
ca. Cywnocmo u Kiaccugurayus Xumuyeckux peaxkyutl 8 cgeme 31eKmpoHHOU mMeopuu.

Tema 11.. Bogopoa — poxkaaommii BoAy M JHEPruio.

Booopoo 6 kocmoce u na 3emne. Aoepnvie peaxyuu na Connye. Bogopoa — XUMUYECKHUM 2JIEMEHT U
npocToe BemecTBo. [lomyuenue Bogopoaa B taboparopun. M3oTonsl Bojopoia. Pu3ndeckre U XHMHU-
YECKUE CBOMCTBA Boiopoia. [Ipumenenue 6odopooa. ITpoMBITIIIEHHOE TTOJTydeHHE BOJIO poJia. Booo-
POO — IKOO2UUECKU YUCMOe MONIUBO U NEPCNEKMUBbL €20 UCNONb308anus. OKCHUI BOJIOPOIa — BOJA!
COCTaB, MMPOCTPAHCTBEHHOE CTPOCHUE, BOJIOPOIHAS CBS3h. DU3MUECKHE U XUMUYECKUE CBOMCTBA BOJIBI.
N3ortomHblii cocTaB BOABL. Tsicénas 600a u ocobennocmu eé ceoticma. Ilepoxcud 6000pooa: cocmas,
cmpoeHnue, c8oUCmaa, NpUMeHeHue.

Tema 12.T"ajioreusl.

l"asiorensr — XuUMHUUYECKHE 3JIEMEHTHI M IPOCThIE BemiecTBa. CTpoeHre atoMoB rasioreHoB. Haxoxie-
HUE TajoreHoB B mpupoje. usndeckrne 1 XUMHUYECKUE CBOMCTBA TraJIOTE€HOB.

[ToydeHue xopa ¥ XJIOPOBOJOPOIa B JIA0OPATOPUU U MIPOMBITINIEHHOCTH. XJIOPOBOAOPOIHAS KUC-

JI0Ta 1 €€ cBOMCTBA. XJIOPUIbI — COJIU XJIOPOBOJAOPOJHOM KUCIIOTHL. buonozuueckoe 3Havenue 2aio-

2€HO8.
9 kJjacc
Paznean |
Teopernyeckue 0CHOBbI XHMHH

Tema 1. XumMnueckue PC€AKIUH U 3AKOHOMEPHOCTH UX INPOTCKAHUA.

DHepreTuka XMMHUYECKUX peakluuid. duepeus akmusayuu. Ilonamue o npomescymoyHulx akmueupo-
sanHwvlx komnaekcax. TemmoBoi addekr. TepMoxuMuueckoe ypaBHEHHE. XUMUUYECKas KUHETHKA.
CxopocTh XUMUYECKOU peakiuu. PaKkTopbl, BIUSIONINE HA CKOPOCTh XUMHYECKOW peakinu. 3aKoH
NEeUCTBUS Macc. 3asuUcumocms CKOpoCcmu om yclosuli npomexkanus peakyuu. Katanus u karaam3aro-
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pul. Obwue ceedenus 0 20MO2eHHOM U 2emepo2eHHOM Kamanuze. XUMHUYECKOe paBHOBECHUE, GUsAHUE
PAa3IUUHbIX YaKmopos Ha cmewjeHue pasHogecusi. Memoo onpeoenenus CKOpoCmu XuMU4eckux peax-
yuti. Dnepeemura u nuwa. Kanopuiinocmu 6enxos, scupos, y21e60008.

Tema 2. PacTBopblI.
Teopus 3J1eKTPOJIUTHYECKOH AUCCONMALMH.

[TousiTHE O pacTBOpPAX: OMpeIeTICHUE PACTBOPOB, PACTBOPUTEIH, PACTBOPUMOCTb, KITAaCCU(PUKAITUS
pacTBOpOB. [Ipeonocwvliku 603HUKHOGEHUS MeOpUL INeKMPOIUMuU4eckou ouccoyuayuu. Moeu

C. Appenuyca, /]. U. Menoeneesa, U. A. Kabaykosa u oOpyeux yuénvix. INCKTPOIUTHI U HEIIEKTPOIIU-
Thl. /[unonbroe cmpoenue monekyasl 600ul. I1poliecchl, MPOUCXOIAIINE € AIEKTPOJIUTAMU IIPU pac-
MJIaBJICHUU U PACTBOPEHUH BEIIECTB B BO Jie. POJIb BOMIBI B IIpoliecce AIEKTPOJIUTUYECKON TUCCOIra-
117078

Jucconnanus 37eKTPOJIUTOB ¢ MOHHOM U MOJISIPHONM KOBAJIEHTHOW XUMHUYECKOH cBsi3bt0. CBOMCTBA
noHoB. Kpucrtammoruapatsl. TeraoBsie sIBICHUS, COMMPOBOKIAIOIINE MPOIIECCHl pacTBOpeHUs. Kpam-
Kue ceedeHusi 0 HeoOHbIX pacmeopax. OcHogHble nonodiceHus meopuu pacmeopos. CuibHbIE U Clla-
Oble MeKTpoIuThl. Cmenens ouccoyuayuu. Koncmanma ouccoyuayuu. Peakiium MOHHOTO OOMEHa.
XHUMHUUECKHE CBOMCTBA KUCJIOT, COJICH M OCHOBAHMI

B CBETE TEOPHUH JIEKTPOIUTUUYECKON TuccouManuu. I uopoaus coneil. Xumuieckue peakyuu 6 ceeme
MPEX meopuil. AMoMHO-MONEKYIAPHO20 YUeHUsl, INEKMPOHHO20 CIPOEHUs AmoMa, meopuu 21eKmpo-
JUMUYECKOU OUCCOYUAYULL.

Paznea ||

DJIeMEHThI-HEMEeTAJUIbI U UX BaKHel IIue coenHeHUsl
Tema 3. O0uas xapaKkTepUCTHKA HEMETAJLJIOB.

XuMu4yeckue 3J1eMeHTbl HeMeTaLIbl. PactipocTpaHeHe HEMETAUTMYECKHUX 3JIEMEHTOB B MIPU POJIE.
[Tonoxxenne anemenToB-HEMeTawIoB B [lepuoanueckoit cucreme. Hememannuueckue
p-anemernmol. OCOOCHHOCTH CTPOSHUSI aTOMOB HEMETAJUIOB: 00IIMe YepThl U pa3nudus. CTerneHn
OKHUCIIEHUS, BaJICHTHBIE COCTOSIHUSA aTOMOB HEMETAIOB. 3aKOHOMEPHOCTH U3MEHEHHS 3HAUYEHUN ITUX
BEITMYHH B Tieproax u rpynmnax [lepuonndeckoit cuctemel. Tunmanbie GopMbl BOJTOPOIHBIX U KHCIIO-
POAHBIX CO €TUHEHUI HEMETAILJIOB.

IMpocTbie BemecTBa-HeMeTaLIbl. OCOOCHHOCTH UX cTpoeHus. Du3nveckre cBoiCcTBa (arperaTHoe
COCTOSIHHE, TeMIIepaTypa IUIaBJICHHS, KUTICHHS, PACTBOPHUMOCTH B BoJie). [ToHsATHE ayutoTponuu. AJl-
notporus yraeponaa, Gocdopa, cepbl. O0YCIOBICHHOCTh CBOHCTB AJITIOTPOIIOB OCOOCHHOCTSIMH HX
CTPOEHHUS; IPUMEHEHUE aJUIOTPOTIOB.

XuMu4yeckue CBOiCTBA MPOCTHIX BellleCTB-HEMETAJLIOB.

[TpyYrHBI XUMUYECKOW HHEPTHOCTH OJIATOPOJTHBIX Ta30B, HU3KOW aKTUBHOCTH a30Ta, OKUCIUTEIHHBIX
CBOWCTB U IBOMCTBEHHOTO MOBEJICHUS CEPHBI, a30Ta, yIiiepoa U KPEMHHUS B OKUCIUTEIBHO-

BOCCTAHOBHUTCJIbHBIX PCAKIIUAX. O6HII/IG CBOICTBA HEMETAIIOB U CIIOCOOBI MX IMMOJIYYCHMUS.
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Boaopoanbie coennHeHnss HeMeTaNI0B. DOPMbI BOJIOPOIHBIX CO SAMHEHHA. 3aKOHOMEPHOCTH H3-
MeHEeHUs (PU3NUECKUX U XUMHUYECKUX CBOMCTB BOJOPOIHBIX COSTMHEHHI B 3aBUCUMOCTH OT OCOOCH-
HOCTEH CTPOEHUSI aTOMOB 00pa3yIOMIUX UX 1eMeHTOB. CBOWCTBA BOJIHBIX PACTBOPOB BOJOPOTHBIX
COoeMHEHUH HeMeTaUI0B. KHMCI0THO-OCHOBHAS XapaKTEPUCTHKA UX PACTBOPOB. Bhiciine KMCJI0Poa-
Hble coeJUHEeHUs HeMeTa10B. OKCUIBI M TUIPOKCUIBL. MX cocmas, cmpoeHue, c8olicmaa.

Tema 4.IToarpynna Kucjopoaa v eé THNHMYHBIE NPeICTABUTEIH.
OO01mas xapakTeprCTHKa HEMETAJUIOB TIOI'PYIIITBI KUCIOPOIa. 3aKOHOMEPHBIC U3MEHEHHUS B TIOATPYII-
ne. Du3nveckre U XUMHYECKHE CBOMCTBA XaIbKOTEHOB — MPOCTHIX BEIIECTB. XAIbKo2eHUObl, XapakK-
mep ux 600HbIX pacmeopos. buonozuueckue ynxyuu xanrvkoeenos. Kucnopon u 030H. Kpyeosopom
Kuciopooa 6 npupoode. Cepa Kak IpoCTOE BEIIE CTBO. AJUIOTPONHS Cephl. [lepexod anromponHvix
¢opm Opye 6 Opyea. Xummuueckue cBoiCTBa cephl. [I[puMenenue cepbl. CepoBoI0poI, CTpoeHue, (hu-
3UYECKUE U XMMUYECKUE CBOMCTBA. BoCcCTaHOBUTENBHBIE CBOMCTBA cepoBOAOpoaa. KauecTBeHHas pe-
aKIUs Ha CEPOBOIOPOA U Cyabhuabl. Ceposodopod u cynvpuost 6 npupode. Boszoelicmsue ceposodo-
pooa Ha opzanuszm yenosexa. llonyuenue ceposooopooa 6 1abopamopuu.
Kuciopoaconep:kamue coenurerusi cepbl (1V). Oxcun cepoi (1V). Cepuucrast kuciora. Cocras,
CTpPOEHHE, CBOMCTBA. OKUCIUMENbHO-80CCMAHOBUMENIbHBIE CEOUCTBA KUCTOPOOCOOEPHCAUUX COEOU-
nenuti cepwl (IV). Cynmboutsl. [uopocynsgumul. Kauecmeennas peakyus Ha CEpHUCTYIO KUCTIOMY U €€
conu. Ilpumenenue kuciopoocooepicawux coeounernuii cepwi (1V).
Kuciopoaconep:kauue coenurenusi cepbl (V1). Oxcun cepot (V1), cocTa, cTpoeHME, CBOCTBA.
[Monyuenue okcuaa cepsl (V1). CepHas kucnora, coctas, CTpoeHHe, pusnveckue cBoiictBa. OcoOeH-
HOCTH €€ pacTBOPEHHUSI B BOJIE. XMMUYECKUE CBOWCTBA Pa30aBIEHHON U KOHIIEHTPUPOBAHHOMN CEpHOM
KucIoThl. OKUCITHTEThHBIE CBOMCTBA CEPHON KUCIOTHI. KauecTBEeHHAs peakiius Ha Cylnb(aT-noH.
[Tpumenenue cepHoOt KUCHOTHL. Kpyeogopom cepwvl 6 npupode. Dxonocuveckue npoobiemvl, C6A3aHHblE
C KUCTIOPOOCOOEPAHCAUUMU COCOUHEHUAMU CePbL.

Tema 5.IToarpynna a3ora u €€ TUNHYHBIE MPEICTABUTEIH.

OO01masi XapakTepuCTHKA 3JIeMEHTOB MOATPYNIbI a30Ta. C8oucmea npocmuix 8euecms d1eMeHmo8
nooepynnsi azoma. BaxxHenime BoIOPOIHBIE U KUCIOPOIHBIE COSTUHEHHS JICMEHTOB TIOITPYIIITHI
a30Ta, NX 3aKOHOMEPHBIC U3MEHEHUS. M cmopusi OMKpbimusi U UCCAe008AHUSL INEMEHMO8 NOOSPYNNbl
asoma.
A30T KaK 3J1eMeHT U KaK NMPOoCToe BellecTBO. XHMHIECKHE CBOMCTBA a30Ta.
Ammuak. CTpoeHue, CBOUCTBA, 8000POOHAsL C853b MeHCOY MONeKyIamu ammuara. Mexanusm oopaszo-
sanust uona ammonusi. Coli aMMOHUS, UX XUMHUYECKHE CBOICTBA. KauecTBeHHas peakius Ha MOH aM-
MoOHHUS. [[puMeHeHne aMmmMuaka u coJieil aMMOHHS.
Oxcuabl azora. Ctpoenue okcuaa asora (I1), okcuaa azora (1V). dusnyeckre 1 XMMUYECKUE CBOM-
ctBa okcuioB azota (I1), (1V).
A30THasi KHCJIOTA, €€ cOCTaB U cTpoeHre. PU3HUECKUE U XUMUYECKHE CBOMCTBA a30THOM KHUCIIOTHI.

OxkucnuTenbHbIe CBOMCTBA a30T HOUM KUCHOTHL. Cocmasnenue ypasHeHull peakyuii 83aumooeticmaus
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A30MHOU KUCTIOMbL ¢ MEMALLAMU MEMOOOM 1eKmpoHHo20 bananca. Colln a30THON KUCIOThl — HUT-
patbl. Kauecmeennvie peakyuu Ha a3omuyio Kuciomy u eé coau. IloiyueHue u npuMeHeHue a30THOMI
KHUCJIOTHI U €€ coneil. Kpyeosopom azoma 6 npupooe. ®ochop Kak 3J1eMeHT U KaK NMPocToe Bellle-
c¢TBO. Amutorponus hocdopa. Puznueckre u xuMuieckue cpoiictsa pocdopa. [Ipumenenue gocdopa.
Bonopoansie u kucnopoaHbie coenuaenus hocdopa, ux croiictBa. ochopHas KHCI0Ta U €€ CONH.
KauectBennas peaknus Ha pocdar-uoH. Kpyeosopom ¢hocgopa 6 npupooe.
Tema 6.IToarpynna yrieponaa.
O0mas XxapakTepucTHKA 3JIeMEHTOB 10/l IPYNIIbI YIJjiepoaa. DJIeKTPOHHOE CTPOEHUE aTOMOB JIe-
MEHTOB O] TPYIIIBI YIIIEPOAa, UX PACIPOCTPAHEHUE B IIPUPO/IE.
Yriaepoa kak npocroe BelecTBO. AJUIOTPOIUS yriiepoaa: anmas, rpagut, kKapouH, GysuiepeHsl. An-
copbuusi. XMMHUYECKUE CBOMCTBA yriiepoa.
Kucaoponnbie coennnenns yriaepoga. OKcH/ibl yriepoaa, CTPOEHUE, CBONCTBA, MOTyY€HHUE. YTOIb-
Has Kuciora u e€ cosn. KauecTBeHHast peakius Ha KapOOHaT-HOH.
Kpemuuii u ero cBoiictBa. Kucnopoaeie coeuaenns KpeMHuust: okeu kpemuus (1V), kpeMHueBast
KHCJIOTA, COCTaB, CTpOeHUE, cBoMcTBa. Cunnkatel. Cunukamuas npomsiuaeHnocms. Kpamxue ceeoe-
HUs O Kepamuke, Cmekie, yemMeHme.
Pazpen |11
MeTtaJuibl
Tema 7.001mue cBoiicTBa METAJLIOB.
DneMEeHTBI-METAIUIBI B IPUPO/IE U B ITepUOIMUecKoi cucteme. OCOOEHHOCTH CTPOEHUSI aTOMOB MeTall
JOB: S, P- u d-snemenmos. 3nauenue snepeuu uonuzayuu. Meramdeckas cBsi3b. Kpucrammyeckue
pemétku. O0mue u cnenuduieckrne Gu3ndeckne CBOMUCTBa MeTa/uIoB. O0IHe XUMUYECKUE CBOMCTBA
METaJUIOB. DIIEKTPOXUMHUYECKHNA PsiJl HANIpsKeHUH MeTayuioB. O0mue cBeeHus o crjaBax. [lonstue
Koppo3uu MeTaiioB. Kopposust memanioe — obwenna nemapHulil 2e0XUMU4ECKULl npoyecc; 6Uobl
KOPPO3UU — XUMUYECKASL U INIEKMPOXUMUUECKASI — U CROCOObI 3aujumol Om Heeé.
Tema 8.MeTa/jibl IVIABHBIX M NOOOYHBIX MOATPYIIII.
CrpoeHne aToOMOB XUMHUYECKUX 1eMeHTOB |A- u || A-Tpym, ux cpaBHUTENbHAS XapakTepucThka. du-
3UYECKHUE U XUMHUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB, OKCUJOB U THIPOKCHIOB, cojeil. [Ipumenenue
LIEJIOYHBIX U IIETOYHO3EMENBHBIX METAIOB. 3AKOHOMEPHOCTH PACIIPOCTPAHEHUSI LIEIOYHbBIX U I1E-
JIOYHO3EMENBbHBIX METAJUIOB B IIPUPO/IE, UX MOTydeHHe. MuHepabl Kalblus, UX COCTaB, CBOICTBA,
o0acTi mpakTHUeckoro mpuMeHeHus. JKECTKOCTh BOJIBI U CIOCOOBI e€ ycTpaHeHus. Poib MeTamioB
|A- u [l|A-rpynn B xuBOM npHUpoJie. ATIOMUHUN: XUMUYECKUH 3JIEMEHT, IPOCToE BemecTBo. dusnue-
CKHE U XUMHUYecKue cBoiicTBa. PactipocTpanenue B mpupojie. OcHOBHbIE MUHEepalibl. [IpumeHenue B
COBpEMEHHOH TeXHUKe. BarkHelne coeTMHeHNsT ATFOMUHUS: OKCHJIBI M THAPOKCUIBI, aM(pOTEpHBIN
XapakTep UX CBOMCTB.
Metauisl | VA-rpynnbl — p-3jemenTsl. Cauney u 01060. cmpoenue amomos, Pu3uKo-xumMudecKue

CBOUCMBA NPOCMBIX BeUieCms; OKCUObL U 2UOPOKCUObL 011084 U ceunya. Mlcmopuyeckuii ouepk o npu-
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MeHeHUU dmux Memannos. TOKCUuHOCmb C8UHYA U €20 COeOUHEHUN, OCHOBHbLE UCTNOYHUKU 3a2PsA3He-
HUSL UMU OKPYdHcaroujell cpeowl.

Keneso, napearney, xpom Kax mpeICTaBUTEIH METAIOB MOOOYHBIX moArpynm. CTpoeHue aToMOB,
CBOMCTBA XUMHYECKUX AJIEMEHTOB. JKene30 Kak mpocroe BeecTBo. PU3n4eckrue 1 XHMUYECKUE CBOM-
ctBa. CocTaB, 0COOCHHOCTH CBOWCTB M MIPUMEHEHHUE UyT'YHA U CTAJIA KaK BAKHEHUIITUX CIUIABOB JKeje3a.
O croco6ax XUMHUUECKOW aHTUKOPPO3UMHOM 3aIIMTHI CIUIaBOB Keme3a. KpaTtkue cBefieHust o BaxxHel-
[IMX COCAMHEHUSIX METAUIOB (OKCH/IBI U TUAPOKCH/IBI), 00 UX 1O BEJICHUN B OKUCITUTEIBHO-
BOCCTAHOBHTEJBHBIX peakiusax. CoenuHenus xxenesa — Fe2+, Fe3+. Kauecmeennvie peakyuu na uo-
Hbl dfceneza. bruonornyeckas pojab METaIJIOB.

Paznen |V

OO0uue cBegeHnst 00 OPraHNYeCcKHX COeIMHEHUAX

Tema 9. YrieBoaopoasl.

Coedunenus yenepooa — npeomenm camocmosamebHoll HayKu — opeanudeckou xumuu. [lepsonauans-
Hble C8e0eHUsl O CMPOEHUU Op2aHu4ecKux gewjecms. Hexkomopwie nonodicenus u poib meopuu

A. M. Bymneposa 6 pazsumuu smoti Hayku. [Tonstiue o romonoruu u m3omepuu. Kiaccudukamms yr-
JIEBOJOPOIOB.

IIpenesibHbIE YIII€BOAOPOAbl — AJKAHBI. DIeKMPOHHOE U NPOCMPAHCMBEHHOE CIMPOeHUe npedeib-
HbIX Yene8000po0os (arkanoe). I3oMepHsi 1 HOMEHKIIATypa MPeIebHBIX YTIeBOA0poa0B. Dusnde-
CKHE ¥ XUMUYE CKUE CBOMCTBA akaHOB. CIIOCOOHOCTh ATIKAaHOB K PEaKIIMK 3aMEIICHHs 1 U30MepH3a-
un. \

HenpenenabHble yriieBoaopoabl — aJdKeHbl. D1eKmMpPOHHOe U NPOCMPAHCMEEHHOE CMPOeHUe aKe-
Ho8. ['omonocuueckuii pao arkenos. Homenxnamypa. ®usnueckue 1 XAMUYECKHAE CBOWCTBA alTKEHOB.
CrocoOHOCTh aJTKEHOB K PEaKIMK MPUCOSAMHECHHSI U TToTuMepu3arui. [IoHITHE O MTOTMMEPHBIX XU-
MUYECKUX COCIMHEHHUSX: MOHOMED, TIOJIMMED, CTETICHb moymMepu3anuu. [lonmatunen. [Jukiuueckue
y2neeo0opoowl. Pacnpocmpanenue yeneeo0opooos é npupooe. IlpupooHnvie ucmoyHuku y2neeo0opo-
006. Cocmas Hepbmu u XapakmepucmuKka 0CHOBHbIX NPOOYKIMO8, NOLYUAEMbIX U3 Hehmi.

Tema 10.Kucnopoacoaepxainiye oprannyeckne coe{HHEHUs.
[TonsiTHe 0 GyHKIIMOHATBHOU TpyIe. ['oMolornyeckue psipl CIUPTOB U KapOOHOBBIX KHCIOT. O6-
e GopMyIbl KIIACCOB 3TUX cOeAMHEHNUN. DU3MOIOrHIeCcKOe CHCTBIE CTUPTOB HA OPTaHU3M. XHU-
MUYECKHE CBOMCTBA CIUPTOB: TOPEHHE, THIPOTIIOTeHUPOBaHME, AeruapaTaus. [loHsTHEe 0 MHOTO-
aTOMHBIX criuprax (raunepun). OOIue cCBOCTBa KapOOHOBBIX KUCIIOT. Peakiiust TepuuKaIiim.
Tema 11. BuoJIOTHYeCKH BaKHbIE OPraHUYecKHe
coelMHeHUs1 (FKUPBI, YIJIEBOIbI, 0€JIKH).

XUMHUSI ¥ TTUIIA: KUPBI, YTICBOIbI, OSIKN — BaKHEUIITNE COCTABHBIC YaCTH MUIIEBOTO PAIIMOHA YesI0-
BeKa M KUBOTHBIX. CBOWCTBA KHUPOB M YTIEBOAOB. PoJIb OEJIKOB B MPUPO/IC U UX XUMHUECKUE CBOM-
CTBA: TUIPOJIN3, ICHATYPAIIHSI.

Paznea V
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XuMHS U KU3Hb
Tema 13.YesioBek B MUpe BellecTB.

BemectBa, BpeaHble A1 340POBbs YEJIOBEKA U OKpYKarouen cpenbl. [losmMeps! 1 MX 3Ha4eHME B
KHU3HH YeIIOBeKa. Xumus u 300pogve. MUHEpaIbHbIE YIOOPSHHS Ha BAIllEM YYacTKe.

IIpumepHbIe HANPaBJICHHUS NPOEKTHOM /1eSITeJILHOCTH 00y4aKOLIUXCs
1. PaGoTa ¢ pa3nuYHBIMH HCTOYHUKAMH XUMUYECKOH HH(OPMAIIHH.
2. Amanutryeckure 00630pbl HHYOPMAIMH M0 PELICHUIO OTIPEIEIEHHBIX HAYUYHBIX, TEXHOJIOTHYECKHUX,
MPAKTUYECKHUX MPOOIIEM.
3. OBnazieHne OCHOBaMU XUMHUYECKOTO aHAJIH3A.

4. OBiailcHuE OCHOBAMH OPraHUYECKOTO CUHTE3A.
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TemaTu4eckoe NJIAHUPOBaHHE

8 kiacc

(2 u B Hexemo, Bcero — 70 4; U3 HUX 4 4 — pe3epBHOE BpeMsi)

Tembl, packpbiBa-
IOLLMeE TAHHbIN pa3-
JieJ1 POrPaMMBbL.
KommyecTBo yacos,
OTBOIUMBIX HA

JAHHYIO TeMy

OcHOBHOe coJepkaHue M0 TeMaM

dara npo-
BeICHHU s

XapakTepuCTHKA OCHOBHBIX BH-
0B
AesITeILHOCTH YYeHUKA
(na ypoBHe y4eOHBIX AeliCTBUIA)

Bgeenenue (3 4)

1. ITpenmer 1 3aJ1a4M XUMHH.

2. Meroasl XxumMu. X UMHUYECKUH
SI3BIK.

3. [IpakTuyeckas padora Ne 1.
[Tpuémel obpamenus ¢ mabopatop-
HBIM 00opynoBaHueM. CTpoeHue
TJIAMEHH.

JemoncTpamuu. Tabmuiiel u
CJIaii/Ibl, TOKA3bIBAIOINE UCTOPHU-
YECKUU MYTh Pa3BUTHS HAYKH, J10-
CTHDKEHHUS XUMUHU U MX 3HAYCHUE,
naboparopHoe 060pyaOBaHKE

Ucnonb3oBaTh MeXIpeIMETHbBIE
CBSI3H.

Paznuuate Tena u BemiecTsa.
3HAKOMUTKCS C 1a00PaTOPHBIM
000pyTIOBaHHEM.

CobutogaTh TEXHUKY O€30I1acHO-
CTH

Pa3znen |. BemecTBa u XuMH4YeCKHUe SIBJIEHHUS ¢ MO3HIIMI AaTOMHO-MOJIEKYJISIpHOrO yuenus (41 u)

1. Xumuueckue
3JIEMEHThI U Be-
IECTBA B CBETE
aTOMHO-
MOJIEKYJ/ISIPHOTO
yuenus (9 u)

4. TloHnaTHne «BENIECTBO» B (PUHUKE
1 XUMUU. OU3nyecKkue 1 XuMude-
CKHUE SIBJICHHS.

5. ATOMBI, MOJIEKYJIbl, XHMUYECKHE
aeMeHThl. DOpPMEBI CyIIecTBOBA-
HUSI DJIEMEHTOB B TIPUPOJIE.

6. CocraB BemecTB. [IpocTrie u
CJIOJKHBIE BEIIECTBA. 3aKOH MOCTO-
STHCTBA COCTaBa BEIIIECTB.

7. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.
OTtHocuTeNbHAsI aTOMHAsi Macca.

8. OTHOCHUTENbHAS MOJIEKYIIIPHAs
Macca. MaccoBas 7107151 3JIEMEHTa B
COCJIMHCHHH.

9. [lepronnueckas cucTremMa XUuMH-
yeckux dyeMmenToB J[.M. Mennene-
eBa.

10, 11. BaiieHTHOCTh XHMHYECKHX
3JIEMEHTOB.

12. KonnyecTBo BemecTBa. Monb.
Monsipuas macca. Pacuérel mo xu-
MUYECKHM (popmymnam.
JdemoncTpamuu. 1. dusndeckue u
XUMUYECKHUeE siBJIeHus. 2. M3mepe-
HHE TJIOTHOCTH KHUJIKOCTEH apeo-
metpoMm. 3. [InaBnenue cepsl. 4.
Omnpenenenue 31eKTPOIPOBOIHO-
CTH ¥ TCIUIONPOBOIHOCTH Be-
miecTB. 5. M3yueHue cBOWCTB Be-
IIECTB C UCTOIH30BAHUEM KOJIJIEK-
nun «lllkana TBEpaocTu». 6. Mo-

YcranaBIMBaTh MEXKIIPEAMETHBIC
CBSI3H.

PasnuuaTh MOHATHS «aTOM,
«MOJICKYJIa», «XUMUYECKUH 3J1e-
MEHT>.

OnuceBaTh PU3NYECKUEC U XH-
MUYECKHE

SIBJICHUS.

CpaBHUBATH CBOWMCTBA BEIIIECTB.
Hab6mronars cBOMCTBA BEIIECTB.
CpaBHMBATH (PU3UYECKUE U XHU-
MUYECKHE SBJICHHS.
ConocTaBysITh MPOCTHIE U CIOXK-
HBIE

BEIIIECTBA.

Onpenensats BaJEHTHOCTh aTo-
MOB B OMHAPHBIX COCTUHCHUSX.
Ywmerts nonb3oBathes [lepuoau-
YECKOW CUCTEMON XUMUUYECKUX
snemenToB JI.J. MenaeneeBa
TIPH OTIPE/ICIICHUH BAJICHTHOCTH.
OnuceIBaTh COCTAaB MPOCTEUIINX
COCJIMHECHHM 110 X XUMUYECKUM
bopmynam.

CocrtaBnsTe GopMyIbl OMHAPHBIX
COCMHEHUN 10 U3BECTHOM Ba-
JIGHTHOCTH aTOMOB.
MopenupoBarb CTpOEHUE MOJIe-
KyJI ME€TaHa, aMMHuaka, BOJI0po/a,
XJIOPOBOJIOPO/A.

[Tonk30BaThCs HHPOpPMALIHEH U3
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Tembl, packpbiBa-
IOLLMeE TAHHBINA pa3-
JieJ1 POrPaMMBbL.
KommyecTBo yacos,
OTBOIUMBIX HA

JAHHYIO TeMy

OcHOBHOe coJepkaHue M0 TeMaM

dara npo-
BeICHU S

XapaKTepuCTHKA OCHOBHBIX BH-
0B
AesITeILHOCTH YYeHHKA
(na ypoBHe y4eOHBIX AeliCTBUIA)

JIeTTd aTOMOB M MOJICKYJT; KpUCTAJI-
T4yeckux pemérok. 7. Kommekmus
MeTaioB U HemeTayioB. 8. [Tomy-
YEeHHE YIIIEKUCIIOr0 ra3a pa3jiny-
HBIMU criocobamu. 9. DieKkTposu3
Bojibl. 10. du3uveckue sBICHUS:
BO3TOHKA M0J1a, KUTISTYEHHUE BOJIBI,
HaKaJMBaHUE KBaplla, HarpeBaHue
Hapranmuua. 11. OnbrTe! 0 AUQ-
¢by3un. 12. Komnekus npocThix
BEIIIECTB, 00Pa30BaHHBIX 3JIEMCH-
tamu 1-3 nmepuopos. 13. Komnek-
M1 BEUIECTB KOJIMYECTBOM BeIlle-
ctBa 1 moJb.

14. ]/lnnamMudecKkoe ocooue: Ko-
JIMYECTBCHHBIC OTHOIICHUS B XH-
MUH.

JlabopaTopHble onbIThI. 1. Pac-
CMOTPEHHE BEUIECTB C PA3IUYHBI-
MU (PU3UUECKUMH CBOWCTBAMHU
(Menmp, *xene30, UHK, cepa, BOJA,
XJIOpU HaTpus u 1p.). 2. Wcnbira-
HHE TBEPAOCTH BEUIECTB C IIOMO-
e 00pasnoB koyiekiun «Illka-
na tBépaoctu». 3. [lpumepst pu-
3MYECKUX SBJICHUHN: CTHOaHMe
CTEKJIIHHOM TPYOKH, KUTISTYCHHE
BOJIbI, IIJIaBJIeHUE TlapaduHa. 4.
[IpuMepbl XUMUYECKUX SIBJICHUM:
TOpPEHHE APEBECUHBI, B3aUMOICH-
CTBHE Mpamopa C COJISTHON KUCII0-
Toi. 5. 3ydyenue oOpa3uoB mMe-
TAJUIOB U HEMETAILIOB (Cephl, XKe-
ne3a, amoMuHuUs, TpaduTa, MEIu U
ap.). 6. 3y4enue cBOICTB Be-
IIECTB: HarpeBaHue BOJIbI, Harpe-
Banue okcuaa kpemuus (1V).
Pacuérnbie 3agaun. 1. Beruucie-
HUE OTHOCUTEJILHOM MOJIEKYJISIP-
HOI Macchl BEILLIECTB, MACCOBOU
JIOJTA 3JIEMEHTOB TI0 XUMUYECKUM
dbopmynam. Beraucnenue mossip-
HOU Macchl BemecTsa. 2. Onpe/e-
JICHHE MacChl BEUIECTBA IO U3-
BECTHOMY KOJIMYECTBY BEILIECTBA U
oIpe/ielIeHNe KOJIMYEeCTBA Bellle-
CTBa IO U3BECTHOI Macce.

Tema TBOpUeckoii padoTel. Ui-
JIFOCTPUPOBAHUE TTOJOKECHU I
aTOMHO-MOJICKYJISIPHOTO YYESHHUS

JIPYTrUX UCTOYHUKOB ISl TIOJIrO-
TOBKHM KPaTKHX COOOIICHUA.
['oTOBUTH KOMIIBIOTEPHBIE TIpe-
3€HTaIlMU TI0 TEME.
PaccunTbIBaTh OTHOCUTEIBHYIO
MOJIEKYJISIPHYIO Maccy 1o ¢op-
MyJiaM BEIIECTB.

PaccuutbiBaTh MaccoBy0 J0JIO
XUMHYECKOT0 3JIEMEHTa B COE/U-
HEHUHU.

PaccuuThiBaTh MOJISIpHYIO Maccy
BEIIECTBA.

YcranaBnuBarh npocTeuime
(hopMyITBI BELIECTB 110 MACCOBBIM
JIOJISIM 3JIEMEHTOB
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Tembl, packpbiBa-
IOLLMeE TAHHBINA pa3-
JieJ1 POrPaMMBbL.
KommyecTBo yacos,
OTBOIUMBIX HA

JAHHYIO TeMy

OcHOBHOe coJepkaHue M0 TeMaM

dara npo-
BeICHU S

XapaKTepuCTHKA OCHOBHBIX BH-
0B
AesITeILHOCTH YYeHHKA
(na ypoBHe y4eOHBIX AeliCTBUIA)

2. XuMnueckue
peaknun. 3aKko-
HbI COXpaHeHHus
Macchbl ¥ dHep-
ruu (6 4)

13. CymHOCTh XUMHUYECKHUX PEaK-
U ¥ IPU3HAKU UX TPOTEKAHHMS.
TennoBoii 3¢ ekt peakuuu.

14. 3akoH coxpaHEHUsI MacChl U
SHEPrUuM. YpaBHEHUS XUMHUECKUX
peaKIui.

15. Pemenue 3agad: pacy&€Tsl O
XHUMUYECKUM YPABHECHUSIM.

16. Turmpl XUMHUYECKUX PEAKIIHH.
17. O60061eHue 3HaHUI 10 TEMaM
1,2

18. KontponpsHas padora Ne 1.
Jemoncrpanuu. 1. [Tpumepst xu-
MUYECKHX PEAKIMi pPa3HbIX BUIOB:
pas3oKeHre MallaxuTa, AuXpomMaTa
aMMOHMS, TIOJTy4eHHE Cyab(puia
&Kelesa, TOpeHre Maruus, B3auMo-
JENCTBUE CONISIHON KUCIOThI

¢ kKapOOHATOM HATpUs U Ap. 2.
OnbITH, WJUTFOCTPUPYIOIINE 3aKOH
COXpaHEHUs MacChl BEIIECTBA: TO-
peHHe CBEYH Ha Becax ¢ TMOrJIonIe-
HUEM MPOYKTOB FOPEHHUSI, OKHUC-
JICHHE METAJIJIOB B 3aKPBITHIX CO-
cyJax co B3BEIIMBaHHEM, OOMEH-
HBIE€ PEAKINH B MPUOOpax JUIsl Uil-
mocTpanuu 3akoHa. 3. Habop mo-
JieJiei aTOMOB.

JlabopaTopHble onbIThl. 1. [Ipu-
3HAKU XUMUYECKUX PEaAKITUM:
HarpeBaHue MEIHOMN MTPOBOJIOKH,
B3aUMO/ICHCTBUE PACTBOPOB €IIKO-
ro HaTpa M XJIOpUJa M1, B3au-
MOJICHCTBUE PACTBOPOB YKCYCHOM
KHCJIOTBI U THApOKapOoHaTa
HaTpus. 2. TUIIBI XUMHYECKHX pe-
aKIUH: pa3IoKeHUE TUAPOKCHIA
meau (I1), B3aumoseiicTBre xemnesa
¢ pactBopom xstopuaa mezu (11),
B3aumoseiicteue okcuaa meau (11)
C PaCTBOPOM COJITHOU KHUCIIOTHI.
Pacuérnpble 3anaun. Beuncnenue
M0 XMMHYECKUM ypaBHEHUSIM Mac-
ChbI, KOJIMYECTBA BEIIECTB: &) BCTY-
MUBIIUX B PEAKIIHIO;

0) 00pa30BaBIIMXCSI B Pe3y/IbTaTe
peaximn

OnuceiBatTh NpocTenime XuMu-
YECKHE PEaKLUU C TOMOILIBIO
XUMHMYECKUX YPABHEHUM.
KiaccuduiupoBars XuMudeckme
peaxkuuu.

AKTyanu3upoBaTh 3HaHUS O MPU-
3HAKaX XUMHYECKUX PEaKIIHUH.
CocraBnsTh K1accuuKamoH-
HBI€ U CPAaBHUTEIbHBIC TAOIUIIBI
U CXEMBbl, OIIOPHBIE KOHCIIEKTHI.
BrruucisaTe 1o XuMUYecKuM
YpaBHEHUSIM Maccy WM KoJuye-
CTBO BEIIECTBA 10 U3BECTHOU
Macce WM KOJIMYECTBY BEIIECTBA
OJIHOT'0 U3 BCTYMAIOIINUX UM T10-
JIy4arolIUXCsl B pEakluu Be-
LIECTB

3. MeToambI xu-
mMuu (2 4)

19. MeTtozpl, cBsI3aHHBIE C H3YyYe-
HUEM BEIIeCTB: HAOIOICHUE, OITH-
CaHUe, CpaBHEHUE, XUMUYECKUN
JKCIICPUMEHT.

Habmronats nemoHCcTpUpyeMbIe |
CaMOCTOSITEIBHO MPOBOIUMBIE
OIIBITHI.

OnuceiBaTh CBOMCTBA U3yYae-
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Tembl, packpbiBa-
IOLLMeE TAHHBINA pa3-
JieJ1 POrPaMMBbL.
KommyecTBo yacos,
OTBOIUMBIX HA

JAHHYIO TeMy

OcHOBHOe coJepkaHue M0 TeMaM

dara npo-
BeICHU S

XapaKTepuCTHKA OCHOBHBIX BH-
0B
AesITeILHOCTH YYeHHKA
(na ypoBHe y4eOHBIX AeliCTBUIA)

20. XuMu4eckHii 361K (TEPMHUHBI,
Ha3BaHMsl, 3HaKH, (POpMyIIbI, ypaB-

Henwust). [ToHsiTHe 00 HHAMKATOPAX.

JlaGopaTopHblii onbIT. 3MeHe-
HUE OKPacK{ WHJUKATOPOB B pa3-
JIMYHBIX CpCaax

MBIX BELIECTB Ha OCHOBE Ha0III0-
JIEHUH 32 WX TPEBPALLECHUSIMU.
Y4uutbcs MpoBOAUTH XUMUYE-
CKHM SKCIIEPUMEHT.

CoburogaTh TEXHUKY O€30I1acHO-
CTH.

Ucnonb3oBaTh METOM CPaBHEHUS
P XapaKTEPUCTHKE CBONCTB
BEIIECTB

4. BemecrBa B
OKpYKaromei
Hac npupojae u
Texnuke (6 1)

21. YucThle BEMIECTBA M CMECH.
22. IlpakTnyeckas padora Ne 2.
OuncTKa BEIIECTB.

23. PactBoOpbI.

24. TIpakTnyeckas padora Ne 3.
PacTBOpUMOCTHE BEIIECTB.

25. CriocoObI BeIpaKeHUs KOHIICH-
Tpauuu pacTBopoB. Perienue 3a-
nay.

26. IIpakTnyeckas padora Ne 4.
[TpuroroBienue pacTBopa 3aaaH-
HOI KOHIIEHTPALIUH.
Jdemoncrpamuu. 1. Paznencuue
cMecel pa3IMYHBIMU METO/IaMH. 2.
Komnekus «Hedts u HedTenpo-
OyKTh». 3. PacTBOpeHME BemecTB
C pa3JIMYHBIMU CBOMCTBaMHU. 4.
VYcnoBust n”3MEHEHUS pacTBOPUMO-
CTH TBEPABIX U Ta3000pa3HBIX Be-
miectB. 5. TeroBbie 3¢ hexTrI MpH
pPacTBOPEHUU: PACTBOPEHUE CEP-
HOM KHCJIOTBI, HUTPaTa aMMOHHUSI.
JlabopaTopHble onbIThl. 1. [Tpu-
TOTOBJICHUE U PA3JI0KEHHE CMECH
JKeJle3a U Cephl, pa3ieIieHue CMeCH
He(TH U BOJBI.

2. UccnenoBanue GU3NYECKUX U
XUMUYECKUX CBOMCTB MPUPOIHBIX
BerntecTB (n3BectHsKOB). 3. Cpas-
HEHUE Mpo0 BOJBI: BOAOIPOBO/I-
HOI, U3 TOPOJCKOTO OTKPHITOrO
BOJOEMA.

Pacuérnbie 3apaun. 1. Mcnoavso-
sanue epagpuxos pacmeopumocmu
015 pacuéma KoapduyueHmos
pacmeopumocmu gewjecms’. 2.
Brrunciienue KOHIIEHTpAIU pac-

TBOPOB (MacCOBO# J0JIH, MOIAPHOU

VYcTanaBimMBaTh MEXIPEIMETHBIC
CBSI3H.

Y4utbcs mpoBOAUTH XUMUYE-
CKUM SKCIIEPUMEHT.

HabnronaTts npeBparieHus usy-
YaeMbIX BEIIECTB.

OnuceiBaTh CBOMCTBA BEILIECTB U
cMmeceit

B XOJI€ IEMOHCTPALIMOHHOTO U
J1a00paTOPHOT O IKCIIEPUMEHTOB.
CpaBHUBATH YMCTHIC BEIIECTBA U
CMECH.

YMeTh pa3aensiTh CMECH.
[IpoBOANTH OUMCTKY BEIIECTB
OTCTanBaHHeM, (PUIBTPOBAHHEM,
BBITIAPUBAHUEM.

JlenaTh BBIBOZBI U3 PE3YIHTATOB
MPOBEAEHHBIX XUMHUYECKUX OIbI-
TOB.

CocraBnsTh Ki1accupuKamoH-
HBIE CXEMBI.

[IpuMeHATh CUMBOJUKO-
rpaduyecKue cpencTBa Harsii-
HOCTH.

Brruucisats MaccoByro 100
pPacTBOPEHHOT O BEILIECTBA B pac-
TBOpE.

[IpuroraBnuBarh pacTBOpPHI 3a-
JTAHHOW KOHIIEHTPALIUH.
[Tonk30oBaThCs HHPOpMALIHEH U3
JIPYTrUX UCTOYHUKOB ISl TIOJITO-
TOBKH KPaTKUX COOOIIECHUH.
['oTOBUTH KOMIIBIOTEPHBIE TTpe-
3€HTAIlUU TI0 TEME

1 o
KypcrBoM BblAesieHbl pacHETHbIE 3a4a4u, PelleHne KOTOPbIX paccMaTpMBaeTca Npu yCA0BUK BblAeNeHNA Ha U3yyeHne

XUMUUN AONO/THUTENDbHOIO YacCa B HeAeNto.
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Tembl, packpbiBa-
IOLLMeE TAHHBINA pa3-
JieJ1 POrPaMMBbL.
KommyecTBo yacos,
OTBOIUMBIX HA

JAHHYIO TeMy

OcHOBHOe coJepkaHue M0 TeMaM

dara npo-
BeICHU S

XapaKTepuCTHKA OCHOBHBIX BH-
0B
AesITeILHOCTH YYeHHKA
(na ypoBHe y4eOHBIX AeliCTBUIA)

KOHYeHmpayuu) 1o Macce pacTBo-
PEHHOIO BEIECTBA U 00BEMY WU
Macce pactBoputens. 3. Beruucie-
HHUE Macchl, 00bEMa, KOJTHYECTBA
pPacTBOPEHHOT O BEIIECTBA U pac-
TBOPUTEJIS 110 ONPEAEIEHHON KOH-
LEHTPALUU PacTBOPA.

Tembl TBOpUeckux pador. Benie-
cTBa B TexHuke. [lonydeHue Be-
LIECTB C 3aJJaHHBIMU CBOWCTBaMH
— OCHOBHas Mpo0IeMa XUMHH.
[TonsiTHE O BellecTBax KakK O Chl-
pbe, MaTepuanax v MpOIyKIHH.
[IpuponooxpanuTenbHOE 3HAUCHUE
OYMCTHBIX COOPYXKEHHUH U HKOJIO-
TUYECKU YUCTHIX TEXHOIOTUI

5. ousiTue o
rasax. Bosayx.
Kucaopon.
T'openue (7 4)

27. 3axonnl ['eii-JIlroccaka u ABo-
raapo. Pemienue 3anau: pacu€rbl
Ha OCHOBAHHMH Ta30BBIX 3aKOHOB.
28. Bo3nyx — cmech ra3os.

29. Kucnopoa — XUMHUYECKUN
3JIEMEHT | mpocToe BemecTro. [lo-
JTy4eHHE KUCIOPO/Ia.

30. ITpakTnyeckas padora Ne 5.
[Tony4yeHue kuciaopoaa u u3ydeHue
€ro CBOICTB.

31. Xumuueckue CBOMCTBA U MPH-
MEHEHHE KHCIOpO/Ia.

32. O6o001IeHrne 3HaHU| IO TEMaM
4,5,

33. Koutponbuas padora Ne 2.
Jemoncrpanuu. 1. [Tonydenue
kucnopopa. 2. C:xuranue B aTMo-
cdepe Kuciaopoaa cepsl, yris,
KpacHoro ¢ocdopa, xenesa.

3. OnBITHI, MOATBEPKIAIOIINE CO-
ctaB Bo3ayxa. 4. OmbITHI 11O BOC-
TJIAMEHEHUIO U TOPEHUIO.
Pacuérnbie 3apaun. 1. Onpenerne-
HUE OTHOCUTEIIHOM IJIOTHOCTH
ra3oB 10 3HAUYEHUSM UX MOJIEKY-
JISIPHBIX Macc.

2. OnpefieneHre OTHOCUTETBHBIX
MOJIEKYJISIPHBIX Macc ra3oo0pas-
HBIX BEIIECTB MO 3HAYECHUIO UX OT-
HOCHUTEJIbHOM MIJIOTHOCTH.

Tembl TBOpUecKux pador. ATMo-
cepa — Bo3ayIIHAs 000I0YKA
3emiu. TeHIeHIIMN K U3MEHEHUIO
cocrasa Bo3nyxa B XXI B.
OCHOBHBIE HCTOYHUKH 3arps3He-

Ucnonb3oBaTh MeXIpeIMETHbBIE
CBSI3H.

Hcnonb3oBaTh MpUMeEpHI periie-
HUS TUTIOB 3a]1a4, 3aJJaYHUKH C
MPUBEAEHHBIMH B HUX aJITOPUT-
MaMH pelIeHUs 3a/1a4.
O06001maTh ¥ CUCTEMATU3UPOBATD
3HaHUS 00 U3YUEHHBIX BeIlle-
CTBax.

Yuuthcs pemarb ucciaeaoBa-
TEIBCKUM ITYTEM MOCTABICHHYIO
npobemy.

Habmronats npeBpamieHus u3y-
YaeMbIX BEIIECTB.

OnuceIBaTh CBOMCTBA BEMIECTB B
XOZI€ IEMOHCTPALIMOHHOTO U JIa-
0OpaTOPHOrO IKCIIEPUMEHTOB.
VYuutbcs packpbIBaTh MPUIHMHHO-
CJIEJICTBEHHYIO CBSI3b MEXAY hu-
3UYECKMMU CBOMCTBAMU U3ydae-
MOT'0 BEIIECTBA U CITIOCOOAMH €r0
cobupanus.

[TpumeHsITh oTydeHHbIC 3HAHUS
MIPH MPOBEJICHUN XUMUYECKOTO
9KCIIEPUMEHTA.

YcraHaBnuBarh CBS3b MEXIY
CBOICTBaMU BEILECTBA U €r0
MIPUMEHEHUEM.

OT1Oupath HEOOXOAUMYIO UH-
(hopManuio U3 pa3sHbIX UCTOYHH-
KOB.

['oTOBUTH KOMIIBIOTEPHBIE TTpe-
3€HTAIlUU TI0 TEME
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Tembl, packpbiBa-
IOLLMeE TAHHBINA pa3-
JieJ1 POrPaMMBbL.
KommyecTBo yacos,
OTBOIUMBIX HA

JAHHYIO TeMy

OcHOBHOe coJepkaHue M0 TeMaM

dara npo-
BeICHU S

XapaKTepuCTHKA OCHOBHBIX BH-
0B
AesITeILHOCTH YYeHHKA
(na ypoBHe y4eOHBIX AeliCTBUIA)

Hus atMocdepsl. Tpancrnopt —
OJIMH U3 OCHOBHBIX HCTOYHUKOB
3arpsi3HEHUST aTMOC(EpHI.
MesxayHapoJHOe COrjaleHue o
3aImUTe aTMoc(epsl

6. OcHOoBHBIE
KJIacChl Heopra-
HHYECKHX CO-
equnenuii (11 4)

34. OKkcHubl M BX COCTaB, HOMEH-
KnaTypa, knaccudukarus. [Tons-
THEe 00 aM(OTEPHOCTH.

35. OcHOBaHUS — THIAPOKCH/IBI
OCHBHBIX OKCHJIOB.

36. Kuciotel: cocTaB 1 HOMEHKJIA-
Typa.

37. Conu: cocTaB 1 HOMEHKJIATYpA.
38. XuMuueckne CBOHCTBA OKCH-
JIOB.

39. XrMHUeCKHe CBOKMCTBA KUCIIOT.
40. TTomyyeHue 1 XMMUYECKHE
CBOICTBa OCHOBaHMU. AMdoTep-
HBIE THIPOKCH/IBI.

41. XuMudecKre CBOWCTBA COJICH.
I'enernyeckast cBsI3b MEXIy Kilac-
caMU HEOPTaHUYECKUX COeTMHE-
1307078

42. O000nIeHNE 3HaHUM 110 TeMe 6.
43. IlpakTuueckasi padéora Ne 6.
HccnenoBanue CBONCTB OKCHIOB,
KHUCJIOT, OCHOBaHU.

44. KontponbHas pabota Ne 3.
Jdemoncrpamuu. 1. O6pasisi co-
eUHEHUN — MpeACcTaBUTENEH
KJIACCOB KHCJIOT, COJIeH, HEpacTBO-
PUMBIX OCHOBaHM, 1IEJI0Y€EH, OK-
cu10B. 2. ONBITHI, WILTIOCTPUPYIO-
e CYIECTBOBAHHUE T€HETHYE-
CKOM CBSI3M MEXK/y COCTUHEHUSIMHI
dochopa, yrinepona, HaTpus,
Kanpins. 3. BzanmogelicTBue
KaJIBIIMS M HATPHUS ¢ BOZOH. 4.
JleiicTBre MHAMKATOPOB. 5. OmbI-
ThI, WJUTIOCTPUPYIONINE XUMUYEe-
CKHE CBOHCTBA OTJ/ICIBHBIX KJIACCOB
HEOPTaHUYECKUX COCTUHECHUM.

6. O0pasIibl TPOCTHIX BEMIECTB U
UX COoeMHEHMH (OKCHIOB M THI-
POKCHJIOB), 00pa30BaHHBIX dJIc-
MEHTaMH OJIHOT'O TTEPHOJIa.
JlabopaTopHble onbIThl. 1. Pac-
CMOTpEHHE 00pa3IoB OKCHJIOB:
yrirepona (1V), Bogopona, dpocdo-
pa, MeIv, KaJbIus, Kele3a, KpeM-
Husl. 2. Habmroienre pacTBOpruMoO-

Hccnenosars cBOMCTBA H3ydae-
MBIX BEIIIECTB.

Habmonats ¢pusnyeckue u xu-
MHUYECKHE MPEBPALICHHS H3yda-
€MBIX BEIIECTB.

OnuceIBaTh XUMUYECKHE PeaK-
UM, HaOJII0JaeMbIe B XO/JI¢ JIc-
MOHCTPAIIMOHHOTO | JIabopaTop-
HOT'O DKCIIEPUMEHTOB.

JlenaTh BBIBOBI U3 PE3YIHTATOB
MPOBEIEHHBIX XUMUYECKHUX OITHI-
TOB.

KnaccudunupoBats nsyuaemoie
BEIIIECTBA.

CocrtaBnsiTh GOpPMYJIIBI OKCHIOB,
KHUCJIOT, OCHOBAaHUH, COJIEH.
XapakTepr3oBaTh COCTaB U
CBOMCTBA BEILIECTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX CO-
EIMHECHU.

3anuchBaTh ypaBHEHHS] XUMUYE-
CKUX PEaKLuH.

OcymiecTBIATh TEHETUYECKYIO
CBSI3b MEXJIY KJIacCaMu Heopra-
HUYECKUX COCIMHEHUM
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Tembl, packpbiBa-
IOLLMeE TAHHBINA pa3-
JieJ1 POrPaMMBbL.
KommyecTBo yacos,
OTBOIUMBIX HA

JAHHYIO TeMy

OcHOBHOe coJepkaHue M0 TeMaM

dara npo-
BeICHU S

XapaKTepuCTHKA OCHOBHBIX BH-
0B
AesITeILHOCTH YYeHHKA
(na ypoBHe y4eOHBIX AeliCTBUIA)

CTH OKCHJIOB QJIFOMUHHSI, HATPUS,
KaJbIIUs U MEJIH B BOJIC.

3. Onpenenenre KUCIOTHOCTH-
OCHOBHOCTH CpeJIbl PACTBOPOB C
MOMOIIBIO HHIUKATOPA.

4. B3anmoieiicTBUE OKCUIOB
KanbIus U Gocdopa ¢ BOAOH,
oIpeNieieHre XapakTepa oopa3o-
BAaBILIErOCS OKCHJIA C IIOMOIIBIO
WHJIUKaTopa. 5. Bzaumoneticteue
okcuoB meu (1) u nuuka ¢ pac-
TBOPOM CEPHOU KUCIIOTHI.

6. [lonyueHue yriekucioro rasa u
B3aMMOJIEHCTBHE €T0 C U3BECTKO-
BOH BojioH. 7. B3anuMogeiicTeue
MeTaJUToB (MarHus, [IUHKA, XKee3a,
ME/IH) C PaCTBOpaMH KUCIIOT. 8.
B3aumopeiicTBrue pacTBOPOB KHC-
JIOT CO HIETTOYaMH.

9. BzaumoseiicTBrEe pacTBOPOB
KHCJIOT C HEPaCTBOPUMBIMH OCHO-
Banusmu. 10. [Tonyuenue Hepac-
TBOPUMBIX OCHOBAHUI U HCCIIE0-
BaHHUE WX CBOMCTB (Ha IpUMeEpe
THJIPOKCHJIA IIMHKA ¥ THAPOKCUIA
memu (11))

(22 u)

Pa3)1e.11 Il. Xumuueckne 3JIEMEHTDI, B€IIECTBA U XUMHUYECCKHE PCaKIIMU B CBETC 3J'leKTp0HHOﬁ TECOPHUH

7. CTpoenne
atoma (3 )

45. CocraB U BaKHEHIINE Xapak-
TEPUCTHUKH aTOMa.

46. N3oronbl. XMMUYECKHM dJie-
MEHT.

47. CTtpoeHue 3JIEKTPOHHBIX 000-
JIOYEK aTOMOB.

Jemoncrpamuu. 1. Cxemot onvi-
moe Tomcona, Pezepghopoa, Mun-
nukena®. 2. Cxemvl onvLmos, noo-
MBePHCOArOWUX CBOUCMBA JJIeK-
MPOHA KAK YACMuUybl U KaK GOJIHbL.
3. Moaenu aTOMOB pa3ITUYHbBIX
AJIEMEHTOB

Ucnonb3oBaTh MeXIpeIMETHbBIE
CBSI3H.

MopenupoBarb CTpOSHHE aTOMA.
OnpenensTp MOHITHS «XUMUYE-
CKHUH 3JIEMEHT», «I10PSIKOBBIH
HOMEP», «MaCCOBOE YHCIIO»,
KHA30TOIT», KOTHOCHTEIbHAS
aTOMHasi Macca», «3JIEKTPOHHAs
0007109Ka», «3JIEKTPOHHBIH
CJION».

Jenatb yMO3aKIIIOUEHHUS O Xa-
paKkTepe U3MEHEHUS CBOMCTB XU-
MHUYECKHX 3JIEMEHTOB C yBEIH-
YEHHEM 3aps10B aTOMHBIX SAEP.
[Tonk30oBaThCs HHPOpPMALIHEH U3
JPYTrUX UCTOYHUKOB IS TIOJIrO-
TOBKH KPaTKUX COOOIIECHUH.
['oTOBUTH KOMIIBIOTEPHBIE TTpe-

2
KprVIBOM BblAeNIeHbl 4EMOHCTPAU NN, KOTOPbIE HE ABNAKOTCA 0653aTeNbHbIMU U npoBoAATCA TO/IbKO NPU HaIM4YMNKU COOT-

BETCTBYtoLW,ero obopynoBaHus.
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Tembl, packpbiBa-
IOLLMeE TAHHBINA pa3-
JieJ1 POrPaMMBbL.
KommyecTBo yacos,
OTBOIUMBIX HA

JAHHYIO TeMy

OcHOBHOe coJepkaHue M0 TeMaM

dara npo-
BeICHU S

XapaKTepuCTHKA OCHOBHBIX BH-
0B
AesITeILHOCTH YYeHHKA
(na ypoBHe y4eOHBIX AeliCTBUIA)

3CHTAallUH I10 TEMC

8. lepuoguye-
CKUil 3aK0H 1
Mepuoguyeckas
cHCTeMAa XUMHU-
YeCKHX dJIeMeH-
ToB JI.U. Men-
neaeena (3 )

48. CroiicTBa XUMHYECKHX DJIC-
MEHTOB U UX IEPUOINYCCKHEC U3-
MCHCHHS.

49. Tlepuonnyeckwuii 3axoH u [le-
pHOAMYECKasi CUCTEMA XUMHYe-
ckux anemenToB J[.M. Menneneesa
B CBETE TEOPUHU CTPOCHHS aTOMA.
50. XapakTeprucTuka XUMHYECKUX
9JIEMEHTOB I10 MOJOXKEHHIO B TIe-
PUOJIMYECKOI CUCTEME.
JemoncTpamuu. 1. Habop cnaii-
JIOB, Kojiorpamm, Tadsmi «Ilepuo-
IuuecKkuit 3aKoH» u «CTpoeHue
aToMa». 2. JleMoHcTparus oopas-
I[OB IIEJIOYHBIX METAJIJIOB U TaJlo-
reHoB. 3. Bzaumoetictue 1ie-
JIOYHBIX METAJUIOB U TAJIOT€HOB C
MPOCTHIMH U CIIOKHBIMH BeIIle-
CTBaMH.

Tembl TBOpYecKHuX padoT. 3Haue-
HUE TIEPUOIMIECKOT0 3aKOHA JIJIs
pa3BUTHUS HAYKW U TEXHUKU. Pob
MEPUOANYECKOT0 3aKOHA B CO3/1a-
HUUW HAYYHOW KapTHUHBI MUpa

KnaccudumnmpoBaTs n3ydeHHbIe
XUMHYECKUE DJIEMEHTHI 1 UX CO-
€/IMHEHUSI.

CpaBHUBATH CBOMCTBA BEIIECTB,
MPUHAUISKAIINX K Pa3HBIM
KJIacCaM; XUMHYECKUE DJIEMEHTHI
pa3HBIX TPYII.

VYcTaHaBiIMBaTh BHYTPHU- U MEX-
MpeIMETHBIE CBSI3U.

OnuceiBaTh U XapaKkTepU30BaTh
CTpYKTYpY Tabmuisl «llepuoau-
YecKasi CHCTeMa XUMUYECKUX
anementoB /.M. Menneneepa»
(xopotkas popma).

Pa3znuyars mepuoabl, rpymimsl,
TJIaBHBIE U TOOOYHBIE TTOATPYII-
TTBI.

XapakTepru30BaTh XUMUYECKUE
9JIEMEHTHI 110 ToJiokeHuto B [1e-
puoandeckoi cucreme ..
Meneneena.

CrpykTypupoBaTh MaTepuai o
KU3HU U nearenbHoctu J[.U.
MenpeneeBa, 00 yTBepxKaeHUU
YYEHUS O IEPUOAUYHOCTH.
Otb6upats UHPOPMALIUIO U3 JIPY-
TUX UCTOYHHUKOB ISl TOATOTOBKU
KpaTKuX COOOIICHUH.

['oTOBUTH KOMIIBIOTEPHBIE TTpe-
3€HTAIlUU TI0 TEME

9. CTpoenue Be-
mectBa (4 u)

51. KoBaneurHast cBA3b U €€ BUIELL
52. VlonHas cBs3b.

53. CteneHb OKUCIIEHUSI.

54. Kpucrannmuiyeckoe CTpoeHue
BEIIECTBA.

JemoncTpamuu. 1. Bzaumoneii-
CTBHUE HATPHs C XJ0poM. 2. Moze-
JIA KPUCTAJUIMYECKUX PEMIETOK
BEIIECTB C MOHHBIM, aTOMHBIM U
MOJIEKYJISIPHBIM CTPOCHHEM. 3.
Boccozanue 1einocTHoi CTpyKTy-
pBI XJIOpH/1a HATPUS TYTEM HAJIO-
*KeHust Habopa kookapTt. 4. Bos-
roHka viojia. 5. Micnapenue TBEp10-
ro yriaekuciuoro rasa. 6. Habop
aTOMOB JUIsI MOZCTTUPOBAHUS CTPO-
€HUS BEILECTB C KOBAJEHTHOU U
MOHHOMW CBSI3bIO

PasrpannunBaTh MOHATHUS «XH-
MHUYECKast CBSI3b», KKPUCTAJLIU-
yecKasi pemeTKa.

O00011aTh MOHATHUS «KOBAJICHT-
Hasi HEMOJISIpHAs CBS3b», «KOBa-
JIEHTHAs MOJIIPHAs CBSI3b»,
«HOHHAs CBSI3b», «HOHHAsI KPH-
CTAJJTMYECKAsl PEIIETKA», «aTOM-
HAasl KPUCTAIIINYECKAS PEIIETKA,
«MOJIEKYISIpHAsl KpUCTAJLIINYe-
CKasi peméETKa».

YMeTh COCTaBIATh CXEMBI 00pa-
30BaHMS BEUIECTB C Pa3INYHbIMHU
BHJIAMH XUMHUYECKOH CBSI3H.
YMeTb xapakTepru30BaTh CBOM-
CTBa BEILECTBA, 3HAsl €r0 KpH-
CTAINYECKYIO PEIIETKY.
MopenupoBaTh CTpOEHUE Be-
LIECTB C KOBAJIEHTHOW U MOHHOU
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Tembl, packpbiBa-
IOLLMeE TAHHBINA pa3-
JieJ1 POrPaMMBbL.
KommyecTBo yacos,
OTBOIUMBIX HA

JAHHYIO TeMy

OcHOBHOe coJepkaHue M0 TeMaM

dara npo-
BeICHU S

XapaKTepuCTHKA OCHOBHBIX BH-
0B
AesITeILHOCTH YYeHHKA
(na ypoBHe y4eOHBIX AeliCTBUIA)

CBSI3BIO.
OmnpenensTs CTeNneHb OKUCICHUS
3JIEMEHTOB.

CocraByiATh (OPMYJIBI BELIECTB
0 CTENEHHU OKHUCIICHUS JIEMEH-
TOB

10. Xumuueckue
peaknuu B cBeTe
3JIEKTPOHHOI
Teopun (4 )

55. Peaknuu, npoTekaromme ¢ u3-
MEHEHHeM U 0e3 U3MEHEeHHsI CTe-
neHu okucaeHus. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIH.

56. PaccranoBka k03 uiireHToB
METOJIOM AJIEKTPOHHOTO OanaHca.
57. O6o00mIeHrne 3HaHU| IO TEMaM
7-10.

58. Kontponbnas pabora Ne 4.
demoncTpanus. [Ipumeps! okuc-
JIUTENIbHO-BOCCTaHOBUTEIBHBIX
peaKuii pa3IMYHBIX THIIOB: FOpe-
HUE BEIIECTB, B3aUMOJICHCTBUE
METaJJIOB C TaJIOT€HaMU, CEPOH,
azoroM (0Opa3oBaHHEe HUTPHUTA JIU-
THS), PACTBOPAMH KUCIIOT U COJIEH.
Tema TBOpueckoii padoThl. Pac-
CMOTPEHHE U aHAJIU3 B3aUMO00Y-
CJIOBJICHHOCTH COCTaBa, CTPOCHUS,
CBOICTB BELLECTBA U €r0 IIPAKTHU-
4eCKOro 3HaueHus (Ha JTF000M
npumepe)

O06001maTh MOHATHS «OKHCIIH-
TeJIb», KOKUCIIEHUE», «BOCCTAHO-
BUTEJIbY», «BOCCTAHOBJICHUE.
Pacno3naBaTth ypaBHEHHUS OKHC-
JIUTENIbHO-BOCCTaHOBUTEIBHBIX
peaKIui.

PaccraBnsite k03 duIEHTH M
TOJIOM 3JIEKTPOHHOIr0 OanaHca.
VYcTaHaBiIMBaTh BHYTPHU- U MEX-
MpeIMETHBIE CBSI3H.

CocraBnsTh Ki1accupuKamoH-
HBIE CXEMbI, CPABHUTEIbHBIC U
00001aroIye TabIuIBbL.
Otb6upats HHPOPMALIUIO U3 JIPY-
TUX UCTOYHHUKOB ISl TOATOTOBKU
KpaTKuX COOOIICHUH.

['oTOBUTH KOMIIBIOTEPHBIE TIpe-
3€HTAaIlUU TI0 TEME

11. Bonopoa —
Ppo:KIAIOIIUI BO-
Ay U SHEPTHI0
(34)

59. Bogopox — 31eMeHT U TIpo-
ctoe BeulectBo. [lonyuenue Boao-
poxa.

60. Xumuueckue CBOMCTBA U MPH-
MEHEHHUE Bojiopojia. Bona.

61. [IpakTnyeckas padora Ne 7.
[TonyyeHue BonopoJa U U3y4eHHe
€ro CBOICTB.

Jemoncrpanuu. 1. [Tonydyenue
BOjI0pO/a B Taboparopuu. 2. 3a-
psanka annapara Kunma. 3. OmnbIThI,
MOJITBEP>KIAIOIINE HU3KYIO TIOT-
HOCTB Bojopoaa. 4. luddysus Bo-
nopona. 5. I'openue Bogopona. 6.
BoccranoBieHue meau u3 eé€ ok-
cujia B TOKe Bojiopoja. 7. OnbITHI,
MOJITBEPKIAIOIINE XUMUUECKUE
CBOMCTBA BOJBI

HabnronaTts npespaleHus usy-
YaeMBbIX BEIIECTB.

OnuceBaTh CBOMCTBA BEIIECTB B
X0/J1€ IGMOHCTPAITMOHHOTO H Jia-
0OpaTOPHOrO IKCIIEPUMEHTOB.
Cobiro1aTh MpaBwia TEXHUKU
0C30I1aCHOCTH.

Y4uuTbcs pacKpbIBaTh MPUIMHHO-
CJIEJICTBEHHYIO 3aBUCUMOCTb
MeXy (pU3nYecKuMU CBOICTBa-
MU U3y4aeMOro BEUIeCTBA U CIO-
cobamu ero coOMpaHus.
[TpuMeHSTh MOTyYCHHBIC 3HAHUS
MIPH MPOBEICHUU XUMHUYECKOTO
JKCIICPUMEHTA.

YcraHaBnuBarh CBSI3b MEXIY
CBOICTBaAMHM BEIIECTBA U €TO
MPUMEHEHUEM.

OT1Oupats HEOOXOAUMYIO UH-
(dbopmaIuio u3 Ipyrux UCTOYHU-
KOB
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Tembl, packpbiBa- dara npo-
IOIIHEe TaHHBII pa3- Be/IeHHSI XapakTepuCTHKA OCHOBHBIX BH-
AT HPOrpaMMB. OcHoOBHOe cofiep:KaHue MO TEMaM J10B
KomaecTBo yacos, AesITeILHOCTH YYeHHKA
OTBOMMBIX HA (na ypoBHe y4eOHBIX AeliCTBUIA)
JAAHHYIO TeMy
12. Tanorensl 62. I"'aymoreHbl — XUMHUYECKUE Wcnonbs3oBaTh 3HAHUS IS CO-
(54) 3JIEMEHTHI U TPOCTHIC BEIIECTRA. CTaBJICHHSI XapPAKTCPUCTUKH
63. dusnueckrue 1 XUMUYECKHE €CTECTBEHHOI'0 CEMENCTBA rajo-
CBOICTBA TaJIOr€HOB. TEHOB.
64. Xnoposogopon. ComsiHast KMC- Habmronats npeBpamieHus u3y-
sota. XJIOpUIbIL. YaeMbIX BEIIECTB.
65. IlpakTnueckasn padora Ne 8. OnuceIBaTh CBONCTBA BEIICCTB B
[Tomyuenue CoNSIHON KUCIOTHI U XOZI€ IEMOHCTPALIMOHHOTO U JIa-
OIBITHI ¢ HeH. Pemenue sxcnepu- 060paTOPHOro SKCIIEPUMEHTOB.
MEHTAJIbHBIX 337124 1o Teme «[ a- VYcTanaBnmMBaTh CBA3b MEKIY
JIOTCHBI». CBOICTBAMH BEIIECTBA U €TI0
66. O0001IeHnEe 3HAaHU IO TEMaM MIPUMEHEHUEM.
11, 12. VYcTaHaBiIMBaTh BHYTPHU- U MEX-
3auér-urpa. MpeIMETHBIE CBSI3H.
Jdemoncrpanuu. 1. [Tonyuenue Cobnronarhb npaBuiia TEXHUKH
xJjiopa. 2. Bzaumogerictre ¢ xJo- 0e30MacHOCTH
pOM HaTpusi, CypbMbl, JKeie3a,
kpacHoro ¢ocdopa. 3. ObecBe-
YUBAHUE XJIOPOM KpaCAILINX Be-
miectB. 4. CHHTE3 XJIOpPOBOIOPO/IA.
5. [Tonyuenue xa0poBOOpOAA pe-
aKiuei oOMeHa U pacTBOPEHHUE ero
B BoJie. 6. BzaumoneiictBue Opoma
Y M0JIa C METaJlJIaMH; pacTBopa
noja ¢ kpaxmainom. 7. PactBope-
Hue OpoMa M Moja B BOJIE U Opra-
HUYECKHUX pacTBopuTensx. 8. B3a-
MMHOE BBITECHEHUE TaJIOr€HOB U3
PacTBOPOB UX COJIEH.
JlabopaTopHble onbIThI. 1. Pac-
[103HAaBaHUE COJISTHOM KUCIIOTHI U
XJIOPHUJIOB, OPOMUIOB, HOJMIOB. 2.
OTtbenuBaroriye CBOMCTBA XJI0pa.
3. B3anmHoe BrITECHEHHE TaJiore-
HOB U3 PacCTBOPOB UX COJIEH
IMoBTOpEHME 67-70
Kypca 4u
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9 kiacce

(2 u B Hememto, Bcero — 70 4; U3 HUX 4 4 — pe3epBHOE BpeMsi)

Tembl, pacKpbiBaroLye
JAHHBIN pa3/ies1 Porpam-
Mbl. Komgectso 1acos, oT-
BO/IMMbIX HA JAHHYI0 TeMy

OcHoBHOe cofiep:kaHMe MO Te-
MaM

dara npo-
BeICHU s

XapakTepuCTHKA 0CHOBHBIX
BH/IOB
AesITeILHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX /eii-
CTBHIA)

Pa3nen |. Teopernueckune ocHOBBI xumun (14 4

1. XumuyecKkne peaknuu
M 3aKOHOMEPHOCTH UX
nporekanus (3 1)

1. CkopoCTh XMMHUYECKOH peak-
UK. DHEPTeTUKA XUMUUECKUX
peakuuii. @akTopsbl, BIUSIOLINE
Ha CKOPOCTh XUMHUYECKHIX PEaK-
.

2. IlpakTnyeckas pagora Ne 1.

Brusinue pa3nudHbix (akTopoB
Ha CKOPOCTh XUMHUECKOH peak-
IHH.

3. [loHsiTHE O XUMUYECKOM paB-
HOBECHH.

Jdemoncrpanumn. 1. 3aBucu-
MOCTb CKOPOCTH PEaKIHH OT
KOHIIGHTPAIMU PEarupyrOIHX
BeIIeCTB. 2. 3aBUCUMOCTh CKO-
POCTH peakiuy OT TeMIIepaTy-
pbl. 3. 3aBHCUMOCTH CKOPOCTH
pEaKIMK OT MPUPOJIBI pearupy-
IolMX BeriecTs. 4. Bnusiaue
KOHIIGHTPAIMU PEarupyrOIHX
BEIIIECTB Ha XUMHUYECKOE PaBHO-
Becue (Ha mpuMepe B3anMOIeH-
crBus xmopua xenesa (1) ¢
pomanuoM Kaius). 5. Baanumo-
JIEHCTBUE aIIOMUHUA C NOJIOM B
MPUCYTCTBUH BOJIHI.

6. B3aumoseticTBue nepokcuaa
BOJIOpPOJIa C OKCHIOM MapraHia
(vV1).

JlaGopaTopHble onbITHI. 1.
OTBITHI, BBISICHSIFOIIME 3aBUCH-
MOCTb CKOPOCTH XMMUYECKON
pEaKIMK OT MPUPOJIBI pearupy-
IOIIUX BelecTB (B3aMMO/IeH-
CTBHE LIMHKA C COJIIHOM U YK-
CYCHOM KHCJIOTaMH), OT IUIONIA-
JIA TIOBEPXHOCTH COMPHKOCHO-
BeHUs (B3auMoieiicTBHE pas-
JMYHBIX 110 pa3Mepy rpaHyi
IIMHKA C COJITHOM KUCIIOTOM), OT
KOHI[CHTPAIIMU M TEMIIEPATYPhI
(B3ammoelicTBHE OKCH/IA MEH
(I1) ¢ cepHoit KuCTOTOMN pas3Iny-
HOM KOHI[EHTPAIINH MPH Pa3HBIX
TeMIeparypax).

2. PasznoxkeHue nepokcua Bo-
J0pojia B IPUCYTCTBUH KaTaju-
3aropa.

Hcnonb30BaTh BHYTpU- U
MEKIPEAMETHBIE CBS3H.
OrnpenensaTs MOHITHUS «Tel-
JIOBOH 3 (PeKT peakium»,
«TEpPMOXHUMUYECKOE ypaBHe-
HUE», «K30- U DHJIOTEpMHYe-
CKasl peaKius», «IIyTh IpoTe-
KaHHS Peakium», «d(Qek-
THUBHBIE COYAaPCHUS», <OHEP-
TSI aKTUBAIMN», <TOMOTEH-
Hasl CUCTeMa», «T'eTepOoreHHas
CHCTEMa», «CKOPOCTh peax-
UU», K<XUMHUYECKOE paBHOBE-
cHe».

CoCTaBIATh CXEMBI, TaOIULIBL,
OTOPHBIE KOHCIIEKTHI, aJIT0-
PUTMBL.

BeInonHsT pacyérsl 1o Tep-
MOXHUMHUYECKUM YPaBHEHHIM
peaKkuuu.

Hcnonb30BaTh anropuTMbl
MIpH PelIeHUH 3a1a4
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Tembl, packpbiBaroLye
JAHHBIN pa3/ies1 Porpam-
Mbl. Kommgectso 1acos, oT-
BO/IMMbIX HA JAHHYIO TeMy

OcHoBHOe cofiep:kaHMe MO Te-
MaM

dara npo-
BeICHHU s

XapakTepuCTHKA 0CHOBHBIX
BH/IOB
AesITeILHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX /eii-
CTBHIA)

Pacuérnsble 3agaun. 1. Pacuérel
10 TEPMOXUMHUYECKUM ypaBHeE-
HUsM. 2. Buluucnenue cxopocmu
XUMUYECKOU pearKyuu no Kure-
muyeckomy ypasHerur. 3. Bui-
YyycieHue CKOpOCmuY XUMU4eckotl
peaxyuu no epagpuxy eé npome-
KaHus

2. PactBopbl. Teopus
3JIEKTPOJIMTUYECKOU M C-
conuanun (11 v)

1. INonsiTue o pactBopax. Bee-
CTBa 3JICKTPOJIUTHI U HEJIEKTPO-
JIUTBL. MEeXaHU3M 3JICKTPOJIUTH-
YECKOW JIUCCOLUAIIMHU BELIECTB C
HWOHHOM CBSI3bIO.

2. MexaHu3M auccolanuy Be-
LIECTB C MOJPHON KOBAJIEHTHOM
CBSI3bIO.

3. CuiibHbBIC U C1a0bIe AJIEKTPO-
JIUTBI.

4. Peakiiuy HOHHOIO0 OOM€EHa.
CBoiicTBa HOHOB.

5. Xumuueckue CBONCTBA KHUC-
JIOT KaK 3JICKTPOJIUTOB.

6. Xumuueckne CBOWCTBA OCHO-
BaHUH KaK 3JIEKTPOJIUTOB.

7. XuMuieckue CBONMCTBA Coei
KaK 3JICKTPOJIUTOB.

8. M'unponus coneii.

9. O6001IEeHE 3HAHMI TI0 TEME
2.

10. MpakTuyeckas: padora Ne
2. Pelnienue aKCcriepruMeHTab-
HBIX 3a]1a4 110 TeMe.

11. KontponsHas padora Ne 1.
Pacuérnrle 3amaun. Pacuérrl
M0 XUMUYECKUM YPaBHEHHUSM,
€CIIU OJTHO U3 PEarupyroInux
BEIIIECTB J]AaHO B U30BITKE.
Jdemoncrpanuu. 1. Vcnbitanue
BEIIIECTB, UX PACTBOPOB U pac-
IJIABOB HA 3JICKTPUYECKYIO TPO-
BOJMMOCTb. 2. Brusinue pa3oas-
JICHHSI Ha CTEIICHb JUCCOIMAIINY.
CpaBHEHHE DJICKTPUYECKOM MPo-
BOJIMMOCTH KOHIICHTPUPOBaHHO-
ro ¥ pa30aBJICHHOTO PaCTBOPOB
YKCYCHOM KHCIIOTHI. 3. /[gudice-
HUe UOHO8 8 INEKMPUUECKOM
noze. 4. Ilonyuenue He60OHbIX
pacmeopos. 5. Buusnue pacmeo-
pumens na ouccoyuayuio (8 Ka-
yecmee pacmeopumeneii — co-
JISIHASL KUCIOMA, OUIMULOBBLIL
aup, SMUL08vIL ChUpm, Mmoiy-
on).

[IpoBoauTh HabOMIONEHNUS 32
MOBEJICHUEM BEIIECTB B pac-
TBOpax, 3a XUMHYECKUMH pe-
aKIUSIMH, TTPOTEKAIONIIMH B
pacTBopax.

[aBaTp onpenenenus noHs-
THUH <QIJIEKTPOJIUT, «HEIJIEK-
TPOJIUT», «ONEKTPOJIUTHYE-
CKasi TUCCOLIHAIIHSI».
Paznuuats noHsTHE «<UOH.
O0001aTh TOHATUS <KATHU-
OH», «AHUOH.

Hccnenosats cBolicTsa pac-
TBOPOB AJIEKTPOIUTOB.
OnuceIiBaTh CBOWCTBA Be-
LIECTB B XOJI€ JEMOHCTpAIH-
OHHOT'O M TabopaTopHOro
9KCTIEPUMEHTOB.

Co0mroath mpaBuiia TEXHUKU
0e30macHOCTH.
Xapaktepu3oBaTh YCIOBUS
TEYEHUS PEAKL Uil B PACTBO-
pax 3JeKTPOIUTOB 0 KOHIIA.
O0001aTh 3HaHUS O PACTBO-
pax.

CocraBnate Knaccu(uKau-
OHHBIE CXEMBbI, CPABHUTEIb-
HBIE B 0000IIaromue Tabau-
IIBI.

Hcnonb30BaTh BHYTpU- U
MEKIPEAMETHBIE CBS3H.
Pacno3naBaTh peakiuy HOH-
HOTro OOMeHa.

CocTaBnsTh HOHHBIE YpaBHE-
HHUSI pEaKLUH.

CocTaBisATh COKpalEHHbIE
HMOHHBIE YPABHEHMS PEAKIIUIL.
Henate pacy€rsl o xumuue-
CKHM YpaBHEHHUSIM, €CITH OHO
W3 pearupyromux BelecTB
JIaHO B U30BITKE.

OtOupath HHPOPMALIUIO U3
JOPYTUX MCTOYHHUKOB /ISl TTOJI-
TOTOBKHU KpPaTKHUX cooO1ie-
HUM.

I'oTOBUTE KOMIIBIOTEPHBIE
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Tembl, packpbiBaroLye
JAHHBIN pa3/ies1 Porpam-
Mbl. Kommgectso 1acos, oT-
BO/IMMbIX HA JAHHYIO TeMy

OcHoBHOe cofiep:kaHMe MO Te-
MaM

dara npo-
BeICHHU s

XapakTepuCTHKA 0CHOBHBIX
BH/IOB
AesITeILHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX /eii-
CTBHIA)

6. [maparanus u neruapatanus
MOHOB (Ha mpuMepax 0e3BOTHBIX
COJIEH U KPUCTAJUIOTHIPATOB
xnopuna kobaneta (I1), cynbda-
toB meau (I1) u vukens (I1)).
JlaGopaTopHble onbITHI. 1.
Pacmeopenue seuwjecms 6 6o0e u
6 bensune. 2. Peakuyuu ooOMeHa
MEX]ly pacTBOpaMH 3JIEKTPOIIH-
TOB.

IJKCKypcHs B XUMUYECKYIO JIa-
OopaTopuIo B LENSIX 03HAKOMIIE-
HUs ¢ mpuéMamu paboThI ¢ pac-
TBOpaMH.

Tema TBop4eckoii padoThI.
3HayeHne HayYHOH TeOpHU AJIs
MOHUMAaHHUS OKPYKaIOLIEr0 MH-
pa, HAay4YHOU ¥ IPaKTUYECKOU
JeATebHOCTH

MMpEe3CHTAlUU 110 TEMEC

Pazpen I1.

DJIeMeHTBI-HEMETAJJIbI H UX BaXKHeiilne coequHeHus (24 1)

3. O0mas xapakTtepmu-
CTHKA HeMeTaLI0B (3 4)

1. DneMeHThI-HeMEeTalTbI B MTPH-
poxe u B [lepuoanueckoi cu-
CTEME XMMHUYECKHX DJIEMEHTOB
.. Menneneesa.

2. [pocThie BemiecTBa-
HEMETaJUIbI, UX COCTaB, CTPOE-
HUE U CIIOCOOBI MOTY4YEHUS.

3. BoopoHbie U KUCIOPOAHBIC
COCJIMHEHUS HEMETAJIIIOB.
JemoncTpanuu. 1. O6pa3siisl
MPOCTHIX BEHIECTB-HEMETAIIJIOB
u ux coeaunenuil. 2. Komnekuus
MPOCTHIX BEIIECTB-TAJIOTCHOB. 3.
Pacmeopumocms 6 600e kucno-
pooa, azoma, cepul, ocgopa. 4.
Dnexmponpogoonocmy Heme-
mannos

4. Moarpynmna KucJaopoaa
U eé THMHYHBIE MPeCcTa-
BuTesH (7 1)

1. OOmias xapakTepuCcTHKa He-
METaJIOB MOATrPYIIBI KUCIOPO-
na.

2. Kucnopoa u 030H. Kpyeoso-
POm KUCaA0pooa 6 npupooe.

3. Cepa — nipencrasurensd VIA-
TPYIIIIBL.

Annorponus cepsl. CBoicTBa U
MPUMEHEHHE.

4. CepoBognopon. Cyiabdpus.

5. Kucnopoaconepxarue co-
enunaenus cepsl (1V).

6. Kucnopoaconepxarue co-
enunaenus cepsl (V).

7. O000IAONIHI YPOK 110 TEME

Hcnonb30BaTh BHYTpU- U
MEXKIPEIMETHBIE CBA3H.
Xapakrepu3oBaTb XUMHYE-
CKHE 3JIEMEHTbI MAJIBIX TepH-
OJIOB T10 MX MOJIOKEHHUIO B
MIEPUOIUYECKON CUCTEME.
Onpenensite CBONCTBA Be-
LIECTB UCXO/S U3 KpUCTaIIIH-
YEeCKOI'0 CTPOECHHUS.
O600mmaTe 3HaHUS U JenaTh
BBIBOJIBI O 3aKOHOMEPHOCTSX
M3MEHEHUN CBOWCTB HEMeE-
TaJUIOB B IIEpHOJAX U TPyI-
ax NepUOAUIECKON CUCTE-
MBI.

IIpornosupoBaTs CBOWCTBA
HEU3y4YEHHBIX 3JIEMEHTOB U
UX COCUHEHU! HA OCHOBE
3HaHuil o [lepuogrueckom
3akoHe /.M. Menneneena.
OtOupath HHPOPMALIUIO U3
JPYTUX UCTOYHUKOB JUJIS TTOA-
TOTOBKH KpPaTKHUX cooO1iie-
HU.

I'oTOBUTH KOMIIBIOTEPHBIE
Mpe3eHTallH1 0 TEME.
HaGiomath neMoHcTpUpye-
MBbI€ U CAaMOCTOSATENBHO MPO-
BO/IMBIE OTBITHI.
OmnuchIBaTH CBOIMCTBA H3y4a-
€MBIX BEI[ECTB Ha OCHOBE
HaOJIIOJICHHI 32 UX MPEBpa-
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Tembl, packpbiBaroLye
JAHHBIN pa3/ies1 Porpam-
Mbl. Kommgectso 1acos, oT-
BO/IMMbIX HA JAHHYIO TeMy

OcHoBHOe cofiep:kaHMe MO Te-
MaM

dara npo-
BeICHHU s

XapakTepuCTHKA 0CHOBHBIX
BH/IOB
AesITeILHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX /eii-
CTBHIA)

4. Kpyeosopom cepbi 6 npupooe.
Dkonocuueckue npooiemvl, ces-
3AHHbIE C KUCIOPOOCOOepIICca-
WUMU COCOUHEHUSIMU CEPbl

5. Ioarpynna a3ora u eé
THNUYHBIE MPeICTABUTE-
Ju (6 1)

1. OOmias xapaKTepuCTHKa diie-
MEHTOB MOJTPYIIBI a30Ta. A30T
— npeactaButens VA-TpyIIbL.
2. Ammuaxk. Conu aMMOHUSI.

3. IlpakTnyeckas pagora Ne 3.
[Mony4yenne aMMHuaKa u OMBITHI C
HUM.

4. Okcubl a30Ta.

5. A3oTHast KHCIOTa U €€ COMH.
6. ®ochop u ero coeMHEHUS.
Kpyeosopom ¢ocgopa 6 npupo-
de

HICHUSMH.
AHanu3upoBaTh CBOICTBa
HEMETAaJUIOB IO OATPYIIIaM.
O600maTe 3HaHUS U JenaTh
BBIBOJIBI O 3aKOHOMEPHOCTAX
M3MEHEHUH CBOWCTB HEMeE-
TaJUIOB B IIEpHOJaX U TPpyI-
ax NepUOAUIECKON CUCTe-
MBI.

IIpornosupoBaTs CBOWCTBA
HEU3y4YEHHBIX 3JIEMEHTOB U
UX COECUHEHU! Ha OCHOBE
3HaHui o [lepuogrueckom
3akoHe J[.M. Menneneena.
3anuchIBaTh YpaBHEHUS
OKHMCITUTENBHO-
BOCCTaHOBUTENIBHBIX PEAKIIUMA
W peaxiuii HOHHOTO 0OMeHa.
CocraBnaTs Knaccu(puKau-
OHHBIE CXEMbI, CPaBHUTEb-
Hble U 0000IIaronMe TabIm-
1bI, OTIOPHBIE KOHCTIEKTHI.
OtOupath HHPOPMALIUIO U3
JPYTUX UCTOYHUKOB JUJIS TTOA-
TOTOBKHU KpaTKHUX cooOrie-
HU.

I'oTOBUTH KOMIIBIOTEPHBIE
MIpe3eHTaLllHU 10 TEME.
ITpoBoauTE pacy€rsl Mo
YpaBHEHUSAM XUMUYECKHUX
peaKuuii, UCOJIb3ysl OHATUSA
«MOJIIpHAs Macca», «MoJIsIp-
HBI 00BEM»

6. Iloarpynna yrJjepoaa
(84)

1. OOmias xapaKTepuCTHKa diie-
MEHTOB MOJIPYIIIBI YIiiepoa.
Yraepoa — npeacTaBuTeNb
IVA-rpynmsl. AjutoTponus yr-
nepoza. AncopOuusi.

2. Oxcunipl yrieposa.

3. YrosibHas KucioTa u e€ CoJH.
4. MpakTuyeckas padora Ne 4.
[Tonyuenue okcuaa yriepoja
(V) n u3yueHwue ero CBONUCTR.
PacnoznaBanue kapOOHATOB.

5. KpemHuii 1 ero coeiuHeHuUS.
Cunuxamuas npoOMbIULEHHOCHb.
6. O6001menre 3HaHUI TI0 TeMam
3-6.

7. Pemenue 3a1a4.

8. KontponbHast pabota Ne 2.
Hdemoncrpanuun. 1. [Tonydenue
MOHOKJIMHHOW U IIACTUYECKOU
cepsl. 2. [Tomyuenue 6enoro
¢dochopa u ero Bozropanue Ha
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Tembl, packpbiBaroLye
JAHHBIN pa3/ies1 Porpam-
Mbl. Kommgectso 1acos, oT-
BO/IMMbIX HA JAHHYIO TeMy

OcHoBHOe cofiep:kaHMe MO Te-
MaM

dara npo-
BeICHHU s

XapakTepuCTHKA 0CHOBHBIX
BH/IOB
AesITeILHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX /eii-
CTBHIA)

Bozayxe. 3. [lomyueHue okcuaoB
asora (1) u (1V). 4. Bzaumooeti-
cmeue azoma, pocopa u yene-
pooa ¢ Memaiiamu u 6000po-
oom. 5. Bzaumooeticmsue bpoma
¢ anomunuem. 6. Bzaumooeti-
cmeue cepbl ¢ 6000pO0OM, Me-
0b10, HAmMmpuem, KUCI10pooom. 1.
BoccraHoBneHue cBUHIIA U3 OK-
cHJla Ha IOBEPXHOCTH yTIJIsl. 8.
THonyuenue kpemuus u cunaua.
Oxucnenue cunana Ha osoyxe.
9. [NonyyeHre aMMuaKa u Mc-
crnenoBanue ero cBoicts. 10.
[Mosyuenue u uccieI0BaHNe
CBOMCTB JuoKcHa yriepona. 11.
OnBITHI, MOATBEPKAAIOIIUE 00-
1€ XUMHUYECKHE CBOMCTBA KUC-
not. 12. Topenue cepsl U yris B
a30THOU kuciore. Bocriamene-
HHE CKHINIApa B a30THOU KHC-
sore. 13. BzauMozelictBre meau
C KOHLIEHTPUPOBAHHOM CEpHOMN
kucnoroi. 14. Ilonyuenue kpem-
Huesou kucromsl. 15. Ionyuenue
oxcuoa ceput (1V) u oxucnenue
€20 6 NPUCYMCmeuY Kamanusa-
mopa. 16. KauecTBeHHBIE peak-
MU HA aHUOHBI: CYIb(OUI-HOH,
cynbhaT-uoH, KapOOHAT-HOH,
XJIOPUJ-UOH, OPOMHUJI-MOH, HO-
JIJI-UOH, HUTPAT-UOH, (hocdat-
HOH.

JlaGopaTopHble onbITHI. 1.
OsHakomiieHHEe ¢ 0Opa3amMu
Ceprl U e€ MPUPOIHBIX COEANHE-
Huil. 2. [lonyyeHne aMmmuaka u
HCCIIeIOBaHHE €r0 CBOMCTB. 3.
O3HaKOMIIEHHE C XUMUYECKUMH
CBOMCTBaMH BOJIHOT'O pacTBopa
ammuaka. 4. [lonyuenue yrie-
KHCJIOTO Ta3a M U3y4eHHe ero
croiicTB. 5. KauecTBennsle pe-
aKIMY Ha aHUOHBI KKUCIIOT. 6.
BoccranoButenbHbIE€ CBOMCTBA
BOjIopoja u yriepoza. 7. [Tomy-
YeHHUE YTOIBHON KHCIOTHI M3
okcuma yriepona (V) u usydue-
Hue e€ croiictB. 8. [udponus
conell, 06pA308aHHBIX CUTLHLIMU
u crabvimu kucromamu. 9. Pac-
MO3HABaHUE XJIOPHUIOB, CYIb(ha-
TOB, KapOOHATOB.

Pacuérnrle 3amaun. Briuuciie-
HUE MAcChl WK 00bEMa POyK-
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Tembl, packpbiBaroLye
JAHHBIN pa3/ies1 Porpam-
Mbl. Kommgectso 1acos, oT-
BO/IMMbIX HA JAHHYIO TeMy

OcHoBHOe cofiep:kaHMe MO Te-
MaM

dara npo-
BeICHHU s

XapakTepuCTHKA 0CHOBHBIX
BH/IOB
AesITeILHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX /eii-
CTBHIA)

Ta peaklMy 10 U3BECTHOU Macce
WiH 00bEMY UCXOJHOTO Bellle-
CTBa, COZIEPIKAILEro MPUMECH.
Temsbl TBOpYeckux pador. Xu-
MHUYECKHE CBOMCTBA 3JIEMEHTOB
U UX POJIb B 9KOJOTUYECKUX
mporieccax (Ha IpUMepe U3y-
yeHHbIX diieMenTos 1V, V, VI
TpyIIm).

docdop (azor, cenen, 60p).
PacnpocTtpanenue B mpupoze;
COCTaB, CTPOEHUE, CBOICTBA U
POJIb HEMETAIUIOB B TeXHOC(hepe.
Kpemuuii B momynpoBogHUKO-
BOIl mpomsIiienHoctu. Cor-
HEYHbIe OaTapen

Paszgen |11. Meranasl

(12 )

7. O01me cBOMCTBA Me-
TAJI0B (4 4)

1. DneMeHTBI-MeTaIbl B IPUPO-
JI€ ¥ B IEPUOJUYECKON CUCTEME.
Oco0eHHOCTH CTPOEHUS HX aTo-
MOB.

2. Kpucramnnieckoe CTpoeHHE U
(U3NKO-XUMHUYECKHE CBONCTBA
METaJJIOB.

3. DnekTpoxXuMHYECKHE TIPOIIec-
CBl. DJIEKTPOXUMHUYECKUHN Psift
HaIIpSKEHUI METAJIIIOB.

4. CrutaBel. [TousiTue koppo3uu
METaJJIOB.

Kopposusa memannoe u mepuvi
bopvobL C Hell.

JemoncTpanuu. 1. O6pa3siis
METAJIJIOB U UX COCTMHEHUH,
H3y4YEHUE UX BJIEKTPUUECKON
npoBoauMoctu. 2. Teromnpo-
BOJTHOCTH METaJUIOB. 3. Mozenu
KPUCTAJUIMYECKUX PELETOK Me-
TaJuIoB

Hcnonb30BaTh BHYTpU- U
MEXKIPEIMETHBIE CBA3H.
HccenenoBats cBOMCTBA U3Y-
YaeMbIX BEIIECTB.
HabmroaTh 1 OnUCHIBaTH
XUMHYECKUE PEAKLINU.
OmpenensTh CBOMCTBA Be-
LIECTB UCXO/S U3 KpUCTaIIH-
YEeCKOI'0 CTPOECHHUS.
Xapakrepu3oBaTb XUMHYE-
CKHE 3JIEMEHTbI MaJIbIX TepH-
OJIOB T10 MX MOJIOKEHHUIO B
MIEPUOIUYECKON CUCTEME.
O600mmaTes 3HaHUS U JenaTh
BBIBOJIBI O 3aKOHOMEPHOCTAX
HW3MEHEHUH CBOWMCTB METaj-
JIOB B MI€pHUO/IaX U Tpymmax
MEPUOJUYECKON CUCTEMBI.
IIpornosupoBaTs CBOKWCTBA
HEU3y4YEHHBIX 3JIEMEHTOB U
UX COECUHEHU! HA OCHOBE
3HaHUU O NEPUOJUYECKOM
3aKOHE

8. MeTajjibl r1aBHBIX
¥ M000YHBIX moarpynn (8
4)

1. Meranns! | A-rpynmsl nepuo-
JTIMYECKOM CHCTEMBI U 00pasye-
MbIE MU TIPOCTHIC BEIIECTBA.

2. Meraiuisl || A-rpynmel nepuo-
JIUYECKOU CUCTEMBI U UX BaxK-
HEWILINE COETUHEHHUS.

3. XKéctkocTh BoaBI. Poab me-
mannos || A-epynnwt 6 npupoode.
4. ANIOMUHHN U €T0 COeIHe-
HUSL.

5. XKene3zo — npencraBuTelb
METaJIOB MOOOYHBIX TOATPYIII.

HccnenoBars cBOiCTBa U3Y-
JacMbIX BCIIICCTB.
HabmronaTh 1 OnUCHIBaTH
XUMHUYECCKUEC pCaKIINU.
HaGiomath nemoHcTpupye-
MBbI€ M CAMOCTOSITEIBHO MTPO-
BOOUMBIC OITBITHI.
OrnuchIBaTH CBOICTBA H3y4a-
€MbIX BCIIIECTB HA OCHOBE
HaOJIIOJICHHI 32 UX MPEBpa-
ICHUSsIMU.

O06001maTh 3HAHUS U JEIaTh
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Tembl, packpbiBaroLye Jara nmpo- | XapakTepUCTHKA OCHOBHBIX
JAHHBIH PASACT POTPAM™ |y B o€ comtepikanHe 1O Te- BECHMs BUJIOB
Mbl. KonmyectBo 1acos, ot- A AesiITeJILHOCTH yYeHHKA
BOIMMBIX HA JAHHYI0 TeEMY (Ha ypoBHe y4eOHBIX /eii-
CTBHIA)
Baknelme coeuHeHuUs Kee- BBIBOJBI O 3aKOHOMEPHOCTAX
3a. W3MEHEHUI CBOMCTB MeTall-
6. O6001eHre 3HaHUI TI0 TeMam JIOB B TIEPHOJIaX U TPYIIax
7, 8. MEePUOANYECKON CUCTEMBI.
7. IlpakTnyeckasi pagora Ne 5. IIpornosupoBaTs CBOWCTBA
Pemrenne sxcriepuMeHTaIbHBIX HEM3Y4YEeHHBIX DJIEMEHTOB H
3aja4 o TeMe «MeTaymbr». WX COEIMHEHUH Ha OCHOBE
8. KontponbHas padora Ne 3. 3HAHUU O IEPUOTUICCKOM
JemoHncTpanuu. 1. Bzaumoneii- 3aKOHE.
CTBHE METAIJIOB C HEMETaIJIaMH 3anuceiBaTh YpaBHEHUS
u Bojioii. 2. ['openue, B3anuMo- OKHMCIUTEIBHO-
JIEUCTBUE C BOJOU JINTHA, BOCCTAaHOBUTEJIbHBIX PEAKLINNA
HaTpus U Kanbius. 3. Bzaumo- Y peakiuii HOHHOTO 0OMEHa.
JIEICTBUE C BOJIOM OKCHJIA KaJlb- CocraBnate Knaccu(uKaiu-
uusi. 4. KauecTBeHHBIE peakIiu OHHBIE CXEMBbI, CPABHUTEIb-
Ha MOHBI KaJblHs U Oapus. 5. HBIE B 0000IIaromue TabIu-
YcrpaneHnue KECTKOCTH BOJIBI. 1bI, ONIOPHBIE KOHCIIEKTHI.
6. Mexannveckasi IPOYHOCTh OtOupath HHPOPMALIUIO U3
OKCHJIHOM MIEHKU allOMUHHSA. 7. JPYTUX UCTOYHHUKOB JJIsI TTOJI-
B3aumonelicTBue alIOMUHUS C TOTOBKHM KPaTKHX COOOIIIe-
Bozoii. 8. Bzaumoneiicteue HUI.
AMIOMUHMSL ¢ OPOMOM, KHCIIOTa- ['oTOBUTH KOMITBIOTEpHBIE
MH, LIETOYaMHU. Mpe3eHTAalNH 110 TEME.
JlaGopaTopubie onbITHI. 1. ITpousBoauTh pacy€rsl 110
Paccmotpenne 00pa3ioB merai- ypaBHEHUSIM XUMHUYECKUX
JIOB, X COJICH M IPUPOAHBIX peakuuii, HCIoIb3ys MOHSTHS
coenHeHUH. 2. Bzanmoneii- «MOJIIPHASI MACCa», «MOJLAP-
CTBUE METAJIJIOB C paCTBOpaMH HBI 00BEM», «TEPMOXUMUYEC-
coineil. 3. O3HaKOMIJIEHHE C 00- CKHE ypaBHEHUS PeaKIfii»,
pasiiamMmu CIIaBoB (KOJICKIIUS «TerIoBoi A (GeKT peakuum»
«MeTasuibl ¥ CIUIaBbI»). 4.
OsHakomiieHHEe ¢ 0Opa3amMu
MPUPOAHBIX COSTUHEHUH Kallb-
nus. 5. O3HaKoMIIeHHE ¢ 00pa3-
LAMH ATIOMUAHUS U €T0 CILJIaBOB.
6. O3HakomiieHHe ¢ 0Opa3amMu
4yyryHa u cranu. 7. CBoiicTBa
OKCHJIOB ¥ THAPOKCHJIOB AJII0-
muHus. 8. [TonmydyeHnue u ncce-
JIOBAHUE CBOWCTB T'MPOKCUIOB
xenesa (1) u xenesa (I11).
9. KauecTBeHHbBIE peaKkuy Ha
nonsl xenesa. 10. Bsaumoneii-
CTBHE IIMHKA U JKele3a ¢ pacTBo-
paMu KHUCJIOT U LIEJIOYEH.
Tema TBop4eckoii padoThI.
Merasuibl ¥ COBpEMEHHOE 00I11e-
CTBO
Paznen V. O6mue cBeneHusi 06 opraHnyeckux coeqnHennsx (9 u)

9. ¥raesonopoasi (5 1) 1. Bo3HUKHOBEHHE U PA3BUTHE Habnronats nemMoHcTpupye-
OpPraHNYEecKOH XUMHU — XUMUHU MBI€ i CAMOCTOSITEIBHO MPO-
COeIMHEHUH yriieposa. BOJIUMBIE OTIBITHI.

2. Kinaccudukanust ¥ HOMEHKJIa- OnucelBaTh CBOWCTBA U3y4a-
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Tembl, packpbiBaroLye
JAHHBIN pa3/ies1 Porpam-
Mbl. Kommgectso 1acos, oT-
BO/IMMbIX HA JAHHYIO TeMy

OcHoBHOe cofiep:kaHMe MO Te-
MaM

dara npo-
BeICHHU s

XapakTepuCTHKA 0CHOBHBIX
BH/IOB
AesITeILHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX /eii-
CTBHIA)

Typa yrieBoJ0pOOB.
3. [IpenenbHbIC YIIEBOAOPOIBI

— QJIKaHBI.

4. HenpezenbHbIe yriIeBOAOPO-

JIbl — AJIKCHBI.

5. HempenenbHble yriieBo10po-

Ibl — ankuHbl. [lpuponHbie ue-
TOYHHKH YTIEBOJOPOAOB

10. Kucnopoaconepxka-
HI{e OPraHNYeCKHE CO-
eqnHeHus (2 4)

1. Kucnopoacoaepxariue opra-
HUYECKUE coenuHeHus. CIIUpTHL.
2. KapOOHOBBIE KUCTIOTHI

11. BuoJIOrH4YecKH BaxkK-
Hbl€ OPraHUYEeCKHe CO-
eTUHEeHHusl (3KUPbI, yrJiie-
BObI, O0eakn) (2 1)

1. Buonoruuecku BaKHbIE CO-
CJIMHEHUS] — JKUPBI, YTJICBOJIBI.
2. benku.

Jdemoncrpanuu. 1. Komiekuus
«Hed1b 1 HEQTENMPOAYKTHI». 2.
Moenu MOJIeKyJT OPraHHMYECKUX
coeauHeHui. 3. Bzaumoneii-
CTBHE TUJICHA C OPOMHOM BOJIOM
Y PacTBOPOM IEpMaHraHaTa Ka-
nus. 4. Tlonydenue arerusieHa u
ero B3auMoJieicTBrE ¢ OPOMHOI
Boj0i1. 5. Bocrtamenenue
cupToB. 6. OMBITHI, MOATBEP-
JKJAIOIINE XUMUYECKHUE CBOM-
CTBa KapOOHOBBIX KHCIIOT. 7.
Peaknus stepudmkanuu Berie-
cTBa. 8. Moenb MoJieKyJibl Oern-
ka. 9. [lenatyparus Oenka

€MBIX BEIIECTB Ha OCHOBE
HaOJIIOJICHHI 32 UX MPEBpa-
LICHUSIMH.

CocTaBiATh CTPYKTYPHBIE
(hopMyITBI OPraHUYeCcKUX Be-
miectB. OnpenensaTh MOHATUS
«TOMOJIOT», «KTOMOJIOTHYe-
CKHH PSiI», <U30MEPBI».
CpaBHuUBaTH CBOICTBa Ipe-
JeTbHBIX U HENPEeIeIbHBIX
YTJIEBOJIOPOIOB.

CocraBnars Knaccu(uKaiu-
OHHBIE CXEMBbI, CPABHUTEIb-
HBIE B 0000IIaromue Tabau-
1bI, ONIOPHBIE KOHCIIEKTHI.
[Nonp3oBaThCst HHGOPMaLIKE
U3 APYTHX UCTOYHUKOB IS
MOJITOTOBKH KPATKUX CO00-
LIECHUM.

Hcnonb30BaTh BHYTpU- U
MEKIPEAMETHBIE CBS3H.
CpaBHUBaTh OpraHMYEcKHe
BEILIECTBA

C HEOPraHUYECKUMU.
OOBSICHATH TPUYUHBI MHOTO-
00pasus BEIIEeCTB.
HaGiromath nemoHcTpUpye-
MBI€ M CAMOCTOSITEIBHO MPO-
BOJIUMBIE OIIBITHI.
OmnuchIBaTH CBOICTBA H3y4a-
€MBIX BEIIECTB HAa OCHOBE
HaOJIIOJICHHI 32 UX MPEBpa-
HICHUSIMH.

CocraBnate Knaccu(uKaiu-
OHHBIE CXEMBbI, CPAaBHUTEIb-
HBIE B 0000IIaromue Tabau-
1bI, ONIOPHBIE KOHCIEKTHI.
OtOupath HHPOPMALIUIO U3
JPYrUX UCTOYHHUKOB JJIsI TTOJI-
TOTOBKHU KpaTKUX cooO1e-
HUM.

I'oTOBUTH KOMIIBIOTEPHBIE
Mpe3eHTAalN! 110 TeMe

Pa3nen V. Xumus u ;ku3Hb (7 1)

12. YesoBek B Mupe Be-
urects (4 1)

1. Bemectsa, BpenHbie IS 3/10-
POBBS YENIOBEKA U OKPYXKaIOLIEH
Cpenbl.

2. [Tonumepsl.

3. MuHepabHbIe yI00peHus Ha
BallleM y4acTKe.

4. MpakTuueckas padora Ne 6.
MuHepanbHbIe yI00peHHS.
JlaGopaTtopHbie padoTs. 1.

Hcnonb30BaTh BHYTpU- U
MEXKIpEIMETHBIE CBA3H.
Hcnons3zoBaTh mprodOpereH-
HbIE 3HaHUS U YMEHHUS B
PAaKTHYECKOU EATENbHOCTH
Y TTOBCEAHEBHOM JKU3HM IS
9KOJIOTUYECKH TPAMOTHOTO
IIOBEJCHUS B OKPYXKaIOLIEi
cperne.
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Tembl, packpbiBaroLye
JAHHBIN pa3/ies1 Porpam-
Mbl. Kommgectso 1acos, oT-
BO/IMMbIX HA JAHHYIO TeMy

OcHoBHOe cofiep:kaHMe MO Te-
MaM

dara npo-
BeICHHU s

XapakTepuCTHKA 0CHOBHBIX
BH/IOB
AesITeILHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX /eii-
CTBHIA)

Pacno3naBanue MUHEpPaIbHBIX
ynooOpenuii. 2. O3HaKOMJICHUE C
o0pa3ziamu MoJMMEPOB U U3yde-
HHE UX CBOWCTB

OrneHMBaTh BIUSHUE XUMHYE-
CKOT0 3arpsi3HEHUs OKpyXkKa-
IOLIEN Cpelibl HAa OPTaHU3M
YyenoBeKa U JIpyrue )KUBbIe
OpTaHH3MBI.

OtOupath HHPOPMALIUIO U3
JPYTUX UCTOYHUKOB JUJIS TTOA-
TOTOBKHU KpPaTKHUX cooO1ie-
HUM.

I'oTOBUTH KOMIIBIOTEPHBIE
Mpe3eHTalll1 110 TEME

13. Ipon3BoacTBO HEOP-
raHN4YeCKUX BelecTB U
uxX npumeHenue (3 4)

1. ITonsiTre 0 XUMHYECKOH TeX-
Hostoru. [Ipon3BoacTBO HEOp-
TaHUYECKHX BEIECTB U OKPY-
XKarolas cpezaa.

2. [loHsiTHE O METAJTYPIHH.
IIpon3BOACTBO U IPUMEHEHUE
YyT'yHa U CTaJH.

3. O6001eHre 3HaHNH TIO TEME
13.

Hdemoncrpanun. 1. Konorpawm-
MBI U TUHAMUYECKOE TI0co0He
«[Ipon3BOACTBO CEPHOU KUCIIO-
ThI». 2. KoJiekius MUHEpaioB u
ropHBIX opoA. 3. Craiidvl o xu-
Mmuueckot mexuonozuu. 4. Mo-
JIEJIH IIPOU3BOZCTBA CEPHOU
KHCJIOTHI.

JlaGopaTopHblii onbIT. O3Ha-
KOMJeHUe ¢ 0bpazyamu colpvs
OJ151 NPOU3BOOCMBA CEPHOU KUC-
JIOmbl, YyeyHa u cmanu

Hcnonb30BaTh BHYTpU- U
MEKIPEAMETHBIE CBS3H.
VY4acTBOBaTH B MPOOIEMHO-
IIOMCKOBOM EATEIbHOCTH.
CocraBnars Knaccu(uKaiu-
OHHBIE CXEMBbI, CPaBHUTEIb-
Hble U 0000IIaronMe TabIH-
1bI, ONIOPHBIE KOHCIIEKTHI.
Ot6upaTh HHPOPMALIUIO U3
JPYTUX UCTOYHHUKOB JJIsI TTOJI-
TOTOBKHU KpPaTKHUX cooO1iie-
HU.

I'oTOBUTH KOMIIBIOTEPHBIE
Mpe3eHTalN! 110 TEMe
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