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AnantupoBanHas —paboyas mporpaMMa Mo XUMHH I 9 kimacca pa3paboTaHa B cOOTBETCTBUHM C IIpumepHoil mporpammoii obmiero oOpa3oBaHUsS C
UCIIOJIb30BaHUEM aBTOpckoil nmporpammel O.C. ["abpuensina, u cocTaBieHa B COOTBETCTBHM ¢ DeepaabHbIM KOMIOHEHTOM T'OCYIapCTBEHHOIO CTaHAapTa O0LIero
oOpa3oBaHus, 0JJ00PEHHBIM COBMECTHBIM pelieHreM Kosuierud MuHoOpaszoBanust Poccun u Ipesunuyma PAO ot 23.12.2003 r. Ne 21/12 u yrBepKIeHHBIM
npukazoM Munobpuayku P® ot 05.03.2004 r. Ne 1089 u npumepHOii mporpaMMBI 1o XUMHHU (TTMCbMO JlemapTaMenTa rocyJapCTBEHHON MOJIUTUKU B 00pa30BaHUU

Muno6puayku Poccun ot 07.07.2005r. Ne 03-1263).

INa6puensa O.C. [Tporpamma kypca xumuu s 8-11 kimaccax obmieoOpa3oBarenbHbIX yapexaeHuid. M.: JIpoda, 2010.

[Iporpamma paccuntana Ha 68 4acoB B rof (24. B HEZIENIO).

YYEBHO-TEMATHWYECKHWH IIAH

Koun-Bo| IIpakTnueckune KontponbHsbie IIpumeyanue
Ne | HammeHoBaHue paszienia 1 TeM YPOKOB
4acosB paboThI paboThI
ypoka
[loBTOpeHHE OCHOBHBIX BOIIPOCOB 5)
kypca VIII xnacca
1 OO61ast xapakTepUCTUKa XUMUYECKUX 6
AIIEMEHTOB
2 Mertaisl 14 1 1
3 Hemeransl 23 2 1
4 Opranndeckre CoeTMHCHUS 15 3 1
5 O060011eHNE 3HAHUI 5 1
Bcero 68 6 4

IToBTOpeHue ocHOBHBIX Bonpocos Kypca VI kaacca (5 ).

COJEP)KAHUME ITPOI'PAMMBbI




Tema 1. O0masi XapaKTepUCTHKA XMMHYECKHUX 3JIeMEHTOB (64.)
[lepuoanueckas cucrema xumuueckux anemeHToB .M. Menneneena. [lepuoanueckuit 3akoH. XapaKTepucTHKa 3JIEMEHTOB MO mojoxkenuto B [1CXD.
CrpoeHue aToMOB.
Knaccudukarus HeOpraHMYECKUX BEIIECTB. | eHETHUECKUN PsIT METAJIOB U HEMETAIIIOB.
CaoiicTBa 21eKTposuToB B cBeTe TO/I.
U3zyuaemcs oznakomumenvro: Amgpomeprule okcuobl u 2uOpPOKCUObL.
JlabopaTopHblii onbIT. Peakiyy nosydyeHus: U CBOMCTBA r’MAPOKCUAOB IMHKA WIN aTFOMUHUS.

Tema 2. METAJIJIBI (14 u)
O0mas xapakTepucTHKA 3JIEMEHTOB MeTa/10B. MeTauisl B npupoje. buonoruueckas posjb METaIOB.
[TonoxeHne MeTauIoB B MepUOANYECcKoil Tabmuie xumuaeckux snementoB [I.1 MenaeneeBa. OcoOOEHHOCTH CTPOCHUSI aTOMOB METAJUIOB.
Mertannsl — npocTtblie BemecTBa. O01ue pusnueckrue cBOMCTBa METAJUIOB: TNIACTUYHOCTD, AJIEKTPOIPOBOJHOCTD, TEMJIONPOBOJHOCTh, METAIIIMYECKHM OJiecK.
Mertaibl YepHbIE U I[BETHHIE.

OO01ue XMMHUYECKHE CBOICTBA METAJUIOB: B3aUMOJICHCTBUE C KUCJIOPOJOM, HeMeTallaMUu U BoAod. OCOOEHHOCTH B3aMMOJECWCTBHSI METAUIOB C PAacTBOpPaMH
KHCJIOT U coJied. I3MeHeHne OKUCITUTENbHO-BOCCTAHOBUTEIBHBIX CBOMCTB METAJIJIOB B 3aBUCUMOCTH OT UX MOJIOKEHUSI B DJIEKTPOXUMHUYECKOM PSTy HATPSKCHHI.
[Tonyduenne metamos. [lousitue o Metammypruu. OCHOBHBIE BUIbI METAJUTYPTUH: TUPOMETAJUTYPTHUS, THAPOMETAIUTYPTHS U dJeKTpoMeTauTyprusi. CIijiaBbl.

H3zyuaemcs oznakomumenvro.: Memannuueckas c6:13b U MEMANIUYECKAA KPUCMALIUYECKAS peulemKa.

OO0uiasi XapakTepuCcTHKA MOATPYNNbI IEJOYHbIX MeTalI0B. [lonoxenne B mepuoanueckoi tTabnune J[.M1 MenneneeBa, ctpoenne atToMoB. Ousnyeckue u
XUMHUYECKHE CBOWCTBA MPOCTHIX BeIIeCTB. OKCHUIBI U THIPOKCUIBI MIETOYHBIX METAJUIOB, UX MOJy4YeHHUEe, CBOMCTBA, MpUMEHeHHEe. BaxkHelne cou menoYHbIX
METaJJIOB, UX 3HAYCHUE B )KMBOM U HEXXKMBOU MIPUPOJIE U KU3HU YeJIOBEKa.

O01mas xapakTepucTuKa HmeJ04YHO03eMeIbHbIX MeTa/L10B. [Tonoxenue B [ICXD, ctpoenne aToMoB.
duznyecknue U XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB HA MpUMepe MarHus U Kaiblus. OKCUIbl U TUAPOKCUIBI KalbIMs U MarHus, UX MOJy4eHUE, CBOMCTBA,
npuMeHeHue. BaxxHeilire cou 1mea09YH03eMeNIbHbIX METAIIJIOB, X 3HAaUE€HHUE B )KUBOW U HEKUBOU NMPUPOJIE U B KU3IHU YEIOBEKA.

Amwomunuii. [Tonoxenue amomunuda B [ICXD, crpoenne aroma. AJIOMUHUN — MPOCTOE BEIIECTBO. AJIIOMUHUHN B npupoje. Ou3nyeckue u XUMUYECKHUE
cBoiicTBa amoMuHusl. CoelMHEHUs allFOMUHUS, TPUMEHEHHUE.

H3zyuaemcs oznakomumenvro: Amgpomeprocms oxcuoa u 2uOpoKcudd antoMuHUs

Keaeso. [lonoxenue xeneza B [ICXD, crpoenue atoma. XKenezo — mpocroe BemniectBo. JKene3o B npupoje. Baxkuelmue pyasl xeneza. Ou3nyeckue u
xuMudeckue cBoiictra xkenesa. Coenunenus xkene3a (1) usxenesa (111). KauecrBennas peakuust Ha noH xene3a (111). 3nauenue coequHeHuit xene3a B IpUpoe U
HApOHOM XO3sIiCTBeE.

Hszyuaemes osnakomumenvro: T'uoporcuowol u conu sceneza(ll u ).

JdeMoHcTpanum.
3HaKOMCTBO ¢ 00pa3jaMH METaJUIOB U CIIaBOB (paboTa ¢ KOJUIEKIHSMHU )

BsaumoneiicTBue MeTallJIOB ¢ HEMETaJUIaMH M BOJI0i. B3auMoelicTBHe METalIOB ¢ pacTBOpaMH KUCIOT U coJied. ['opeHue HaTpus, Maruus, sxesne3a. Komnekuus

CIUIaBOB UyT'yHa, CTanu, OpOH3bI, JrOpamtoMuHus. B3aumoseiicTBue HaTpus ¢ BoJoil. M3ydyeHne pyJ 4epHBIX U IBETHBIX METAJIOB. B3anmMopeiicTBre IMHKA U

JKeje3a C COJITHOM KHCIOTOW. BrITecCHEHME OJHOro MeTaiia JpyrMM M3 pacTBopa coiM. Pacno3HaBaHWe KaTHOHOB HATpus W Kanus. M3ydeHue mpupoaHBIX

coenuHeHUH Kanplus. Pacno3HaBaHue KaTHOHOB Kalblius, Oapusi. Mi3yueHne mpupoAHbIX COeTMHEHUH amtoMuHus. V3yueHue KOIeKIui pya xenes3a
JlabopaTopHbIe ONBITHI.

B3anmopeicTBue Meau ¢ KUCIOPOJAOM U CEPOM

BriTecHeHHne 0JHOTO MeTalia PYruM U3 pacTBOpPa COIU

3HAKOMCTBO C COEIMHEHUSIMU aTFOMUHUS

3HAKOMCTBO C PyAaMH Kele3a



IIpakTnuyeckune padoThl.
Pemenue 3xcnepuMeHTABLHBIX 32/1a4 N0 TeMe: «MeTalib»
Pacuernbie 3agaun. Belunciienus Maccel, 00beMa WIM KOJIMYECTBA BELIECTBA OJHOIO U3 IMPOJIYKTOB pEaKLUUU IO MCXOJHOW Macce BEIIECTBA, COJAEprKallei
npumecu. OnpeeneHue MaccoBO! JOJIM BbIX01a MPOAYKTa PEAKLUU OT TEOPETUUECKU BO3MOKHOTO.
KoutpoabsHnas padora
Tema 3. HEMETAJIJIBI (23 4)
OO0masi XxapakTepuCTHKAa JJ1eMEHTOB HeMeTa/LuIOB. Hemeramisl B mpupoje: coAeplkaHHE HEMETAIOB B 3E€MHOW Kope, armocdepe, ruupocdepe.
buonoruyeckas pojib HEMETAILIOB.
[TonoxxeHne HeMeTaIOB B IEPUOINIECKOH cucreMe xumuaeckux aemenToB J[.M.MenzneneeBa. OCOOEHHOCTH CTPOEHHS aTOMOB HEMETAJLIOB.
HemeTtanibl — npoctbie BemecTBa. Oouie pusznyeckne CBOMCTBa HEMETAILIOB.
Boaopoa. @usnueckue 1 XUMHUYECKUE CBOMCTBA BOJOPO/A, ITOIYYEHUE U IIPUMEHEHHE.
Kucaopona. Kucnopon B mpupose. Anmotponust Kuciopoa. @u3nyeckue 1 XAMUYECKUE CBOMCTBA, MOTYYCHUE U IPUMEHEHHE.
Bona u ee cBoiicTBa. PacTBOpuMOCTh BelIeCTB B BOJIE. KpyroBopoT BOIbI B IPUPOJIE.
I'anorenbl. OOmas xapaktepucTuka rajgoreHoB. CoenuHeHHs TajoreHoB. XisopoBojaopoi. CoisiHas KHCIOTa M €€ COJM. buojormueckoe 3HaueHue
COEIMHEHUH r'aJIOTE€HOB.
Cepa u ee coequnenus. Cepa B npupoie. [lonyuenne u npumenenue cepol. Cepa Kak OKUCIUTENb U BOCCTAHOBUTEITb.
Oxcup cepsl (VI). Cepnas xucnota u ee coii. OKUCTUTENbHbIE CBOMCTBA KOHIIECHTPUPOBAHHOM cepHOM Kuca0Thl. KauecTBeHHas peakuus Ha Cylb(aT-aHUOH.
Hszyuaemcs oznakomumenvro: Ceprucmas u cepo8000poOHas KUCIOMbL U UX COJIU.
A30T U ero coenmHenusi. A3ot B npupoze. Kpyrosopor azota B npupoge. CtpoeHue Monekysibl a3ota. OKUCIUTEIbHbIE U BOCCTAHOBHUTEIBHBIE CBOMCTBA
azoTta. Pu3nyecKue U XUMUYECKHE CBOMCTBA a30Ta, MOJyYeHHE U IPUMEHEHHUE.
Ammuak. CTpoeHue, COCTaB MOJIEKYJIbl. PU3NUECKHE U XUMUYECKHE CBOMCTBA aMMHaka. CoJlM aMMOHHUSI.
[IpumeHeHne aMMuaka U cojieil aMMOHUS B OBITY U IPOMBIILITIEHHOCTH.
Kucnoponcoaepxarnue coenuaenus azora. Oxkcunbl azota (1) u (IV), ux monydenue u cBoicTBa. A30THas KUCIOTa U €€ coiu. OKHUCIHUTENbHBIE CBOHCTBA
A30THOM KUCIOTHI. A30THBIE YI0OpEHUs, UX PUMEHCHHE.
Dochop u ero coennnenusi. Dochop B npuponae. Pocdop kak okucauTenb u BoccranoButelb. Okenn hochopa (V). OprodochopHast KUCIOTA U €€ COJIH.
Yriepoa u ero coeguHeHusi. Yriepoia B mpupone. KpyroBopor yriepona. AUioTpomusi yriiepoja: aimas, rpaduT — uUx npumeHeHue. Dusmveckue u
XMUMHUYECKUE CBOMCTBA yriaepoa. YTIIepol KaKk OKUCIUTEIb U BOCCTAHOBUTEIIb.
Oxkcunpl yraepoaa (1) u (1V), cpaBHeHue ux cBOMCTB. TOKCHYHOCTH YrapHOTO rasza, €ro NMpMMEHEHHE B MPOMBIIIJICHHOCTH. YTJCKHCIBIN Ta3 B MPUPO/IE,
MIPOMBIIIJICHHOCTH, TIOBCEAHEBHON KU3HU.
YronpHas kucnoTa u ee conu. KapooHaTsl v ruapokapOOHaThI B Ipupoae. MuHepanbHbIE BOJIBI.
Kpemuuii u ero coenunenusi. Kpemuuii B mpupone. Oxcuna kpemuus (1V) B mpupoie u TeXHUKE.
Kpemuuesas kucnora u cunukarel. KauecTBeHHas peakius Ha kKapOoHaT-aHHOH. CHIMKaTHAs IPOMBIIIJIEHHOCTh: CTEKIIO, IIEeMEHT, KepaMHKa.
Hdemonctrpanuu. [lomyyeHne XJIOpOBOAOpOJa U PacTBOPEHUE €ro B Boje. AJUIOTpomHble Moaudukanuu cepbl. [lomydenune ammuaka. Kpucrammumyeckue
pelIeTKH anMasa u rpadura.
JlabopaTopHbIe ONBITHI.
3HAKOMCTBO ¢ 00pa3amMu MPUPOIHBIX COSAMHEHUN HEMETAIJIOB (XJIOpuAaMHu, CyabhuaaMu cyib(aramMmu, HUTpaTaMu)
KauectBeHHas peakuus Ha XJIOpUI-UOH
[Tonydyenue kucnopo/ia pa3aoKeHUEM MepMaHraHaTa Kajius U U3y4eHHUEe ero CBOMCTB
- HEKOTOpBIE XUM. CBOMCTBA CEPHOM KUCIIOTHI;
- Ka4eCTBEHHAs peakius Ha cynb(dar-uoH
3HAKOMCTBO C MUHEPATbHBIMU YI0OPEHUIMH



PacnioznaBanue kapOOHAT-HOHOB.
[IpupoaHbIE CHIIMKATBI
IIpakTuyeckne padboThbI.
[Tonydyenue, coOupanue U pacro3HaBaHUE YIIIEKUCIOTO Tra3a.
Pemenue skcnepuMenTanbHbIiX 3a1a4 «[lomydeHne coeIMHEHUI HEMETAUIOB U U3YYEHUE UX CBOMCTB)
KonTposabHas padora

Tema 4. Oprannyeckue coegunenus (15 u)
IIpeamer oprannyeckoii xumun. OpraHnveckasi XUMHsI KaK XUMHS COeTUHEHUH yriepona. OcoOEHHOCTH CTPOCHHUSI M CBOMCTB OPraHUYECKUX COCTUHEHUU.
[TprurHBEI MHOTOOOpa3Msl OPTaHNYECKUX COCMHEHUH. MOJIEKYISpHBIE U CTPYKTYpHBIE (DOPMYITHI.
YriaeBoaopoabl. YTIeBoA0POIbI B MPUPOJIC: MPUPOJIHBIN T'a3, HEPTE.
MertaH, 3TaH, XUMHYECKOE CTPOCHUE MOJIEKYJ, CBOMCTBa (ropeHue, pasioxkenue). Jleruapuposanue 3taHa B 3TuiieH. CoCTaB M CTPOEHUE MOJIEKYJIbl STHIICHA.
JBoiiHas cBs3b. KauecTBeHHas peakuusi Ha STUJIEH.
Kucaopoacoaepxkamue opranudeckue coequHeHusi. CriupTbl. MeTHUIIOBBIN U STUJIOBBINA CIIUPTHI, UX COCTaB, (PU3nUYeCcKre CBOMCTBA. [[eficTBHE Ha OpraHu3M.
MHoroaromMHble COUPTHI Ha TpUMepe raulepuHa. [I[pumenenue riuunepuHa.
KapboHoBbIe KHCIOTBL. YKCyCHasi KHCIOTa, €€ cocTaB, cBoiicTBa. CpaBHEHHME €O CBOICTBaMHM HeOpraHuuyeckux KuciaoT. CTeapuHOBas KHCIOTa Kak
MIPEJICTaBUTEINb KUPHBIX KUCIIOT.
Kupsl Kak MPOU3BOIHBIE TVIMLIEPHHA U KapOOHOBBIX KUCIIOT. brojoruyeckas posib sKUpOB.
[Tonsitue 06 yrineBoaax. [lonncaxapuapl: kpaxman u nesuttonosa. [lpumenenue yrineBoaos. ['moko3a. @OTOCHHTE3 U €r0 POJib B )KU3HH Ha 3eMIIe.
A3oTcoep:kaliue OpraHnyecKue BelecTsa.
[Tonsitue 06 amuHOKHUCIOTaX. benku, Ux cTpoeHne u OGUOIOrHYecKas poJb.
IMommmepsl. [TonuMeps! ipupoaHbie U CUHTETHYECKHE. [lomuaTumneH, ero npumenenue Ilnactmacchel U BOJIOKHA.
JdemoncTpanun. Moenu MOJIeKya opraHudeckux coeanHeHuit. OOpa3ibl HeTH, KAMEHHOTO YIJId U MPOAYKTOB WX nepepaboTku. ['opeHue yrieBoopoaoB 1
oOHapy)XeHHe MPOIyKTOB UX ropenus. KauecrBeHHas peakuus Ha 3TuiieH. KauecTBeHHbIE peakiiuy Ha OEIKU.
IpakTn4yeckue padoThl.
3HAKOMCTBO € 00pa3liaMH X|UM. CPEJICTB CAHUTAPUU U TUTHEHBI.
3HaKOMCTBO ¢ 00pa3lamu JIEKapCTBEHHBIX MIPEnapaToB
N3roroBnenue Mojaene yrieBogopoioB
KonTpoabHnasi padora
Tema 5. OBOBIIIEHUE 3HAHUI IO XUMUWH 3A KYPC OCHOBHOM IIKO.JIBI (5 u)
[lepuoanueckuii 3aKOH U MEPUOIUYECKASI CCTEMa XUMHUYECKUX neMeHToB JI.M. MeHieneeBa B CBETE€ YUEHHsI O CTPOCHUH aTOMA.
Crpoenue BemiecTBa. Bupl XUMUYECKUX CBSA3EH.
XUMUYECKUE peakMU. TUIIbI XUMUYECKUX PEAKLIUM.
Knaccugukanus BemectB. IlpocTteie u cnoxkHble BemecTBa, CBoMcTBa KIacCOB HEOPraHMYECKMX BELIECTB B CBET€  MPEACTaBICHUN O TEOpUHU
anekTponutudeckoit nuccormanuu (TO/M). 'eneTndeckas cBA3b MeX1y KJIacCaMU HEOPraHMYECKHX BEILECTB.
KonTpouabHnas padora

COJAEP)KAHUE OBYYEHUAA 110 XUMUU:



[IporpamMma 1Mo XuMuU OTpeeNseT coJep:kanue 6a30BOro ypoBHs 00IIe00pa30BaTeIbHON MIKOJIBI B COOTBETCTBUH C (eiepalibHBIM CTaHJAPTOM IIIKOJIHHOTO
XUMHUYECKOTO 00pa3oBaHusl.

Cucrema paboThl B CHENHAIBHBIX (KOPPEKIIMOHHBIX) KJIacCcaX HampaBicHa Ha (HOopMHpOBaHHE OOIMIMX CHOCOOHOCTEH IeTei K y4eOHOW esTeIIbHOCTH,
KOPPEKIIMI0 WHIUBUIYAIbHBIX HEJIOCTATKOB pPAa3BUTHS, IMPEOJOJICHUE HETaTHBHBIX OCOOEHHOCTEH 3MOIMOHATBHO-IMYHOCTHOW c(dephl, TOBHIIICHUE
paboTOCIIOCOOHOCTH, AKTUBU3AIIMIO IO3HABATEIHHON ACITEITLHOCTH.

[Ipu MOATOTOBKE M MPOBEICHUHN YPOKOB XMMHUU B KOPPEKIIMOHHBIX KJIaccax HEOOXOJAUMO YYUTHIBATH OCOOCHHOCTH BOCHPHSTHS JCTbMHU YIeOHOTO MaTepuaa,
CHEeM(PUKY MOTUBAIIUU UX JACITCILHOCTH.

O¢ddexTrHBHO HMCHOMB30BaTh HA yPOKAX PA3IMYHOTO POJIA MTPOBBIC CUTYAIlUH, MUIAKTHYCCKHE UTPhI, UTPOBBIC YIPAXHEHUS, 3a/IaHUs, CIIOCOOHBIC C/IEIaTh
Y4eOHYIO JISATEIIPHOCTD yJaIuxcs 001ee 3HAaUNMOM.

YcBoeHHe yueOHOro Marepualia BO BpEeMs UTPhl HE TpeOyeT MPOM3BOJBHOTO 3allOMUHAHUS, W OTO IMOBBIMIAET SMOIMOHATIBHOE BOCIPHUATHE, ITO3BOJISICT
n30eKaTh Teperpy3ku ydanuxcs. Jlugaktuueckue Urpbl MOKHO TIPOBOJUTH HA ypOKax MOBTOPEHUS M 00O0OIIEHUs M3YYEHHOTO0 Marepuaia, KOHTPOJs 3HAaHUM
yYaIuxcs, Mpu OTpabOTKE YMEHHUI U HABBIKOB, IS 3aKPETUICHUS B TaMATH HOBBIX TEPMUHOB, MOHATHN. Ha ypokax XMMUU MPOBOIATCS B TEYCHHE IIEJIOTO ypOKa
Uy ¢GparMeHTa CieAyIolue BUIbI UTP: TPEHUPOBOYHBIC UTPHI (JOMHHO, JIOTO, KPOCCBOPJBI, PeOYChl W T.I.); MO3HABATEIHHO-KOHTPOJbHBIE WUIPHI (3a4E€THI,
3aHUMAaTeIbHbIE BUKTOPHUHBI, TYPHUPHI 3HAHUHN, OOIIIECTBEHHBIH CMOTp 3HAHUM); CIOKETHO-POJIEBbIE UTPHI. J{MTaKTHUECKHE UTPHI TPOBOISTCS MO0 TAKUM pasjeiiaM,
kak «[lepBoHavyanbHBIE XUMHUUECKHE TOHATHSY, «Kilacchl HeoOpraHMueckux coeauHeHui», «Mertanmey, «Hemeramby, «llepuogunueckas Ta0aua X MMHIECKUX
anemenToB .M. MenaeneeBay, « INEKTpOJIUTHYECKAS TUCCOIMALINAY, «YTIEBOI0POIb», «Kuciopoacoaepxaiie opraHiuecKrue BEIIECTBay.

Hcnonp3oBanne Ha ypoKax pa3IMnyHOTO POJia TUJAKTHYECKOTO MaTepHalia MO3BOJISIET aKTUBU3WPOBATh MMO3HABATEIIBHYIO ICATEIbHOCTD YYaIIUXC s, MPUBIIEYD K
AKTUBHOW JIEITENIBHOCTH BECh Kiacc. Tak, mpu u3ydeHuu TeMbl «Kitacchl HEOPraHMYeCKUX COCTUHEHUN», « THUIbl XUMHUECKUX PEAKIUIN», «DTEKTPOJIUTHUYECKAS
JUCCOITHAITMS» COCTABIISIOTCS OJMHAKOBBIE KApPTOYKM HA Ka)XJOT0 yYeHHWKAa C BapHaHTaMU TPEHUPOBOYHBIX 3aJaHHW. YUUTENb 3a/laeT 3aJaHue, HampuMmep:
Ha3BaTh BEIECTBAa, (OPMYNbI KOTOPHIX yKa3aHbl B HOMEpE BapHaHTa; Ha3BaTh OKCHJIbI, KAKHME M3 BEHIECTB BCTYIAT B PEAKIUIO C I[MHKOM; OINpPEIEIUTh THUII
XMUMHYECKON peakiiy, Ha3BaTh CHJIbHbIE M cladble AJIEKTPOJUTHl U T.A. JaHHBIH nuaakTuueckuil Marepuan yHuBepcasieH. OH MOXKeT ObITh HCIOJIB30BaH B
KayecTBE MAaTPUYHON OCHOBBI i rpaduueckux, UU(POBBIX JUKTAHTOB MJIM JJIs OpraHM3allid NMHUCbMEHHBIX pabot. [Ipu paboTe ¢ TakuM AUTAKTUYECKUM
MaTepHUaJIoOM MOSBISETCS BO3MOXKHOCTh OCYIIECTBUTh CAMOKOHTpPOJb, CPAaBHUTh CBOM OTBETHI C OTBETAMM JPYIMX YyYaIIMXCS, YTO CHOCOOCTBYET OBJIAJCHUIO
XUMHYECKUM $I3IKOM M OCHOBHBIMHU NMOHATUSMHU. [Ipyn HEOJHOKpATHOM HCIIOJIB30BAaHUM KapTOUYEK MPOUCXOAUT 3 (GEKTUBHOE 3aKperieHue CPOpMHUPOBAHHBIX
3HAHUM U YMEHUH.

[Ipy HeOOMBIION HAIMOIHAEMOCTH YYalllUXCsl B KOPPEKLHMOHHBIX KJaccaX YBEIMYMBAETCA BPEeMsl MPSIMbIX KOHTAKTOB YUYUTENS C YYalIUMHCS, YTO MOJKET
BBI3BATh YTOMJISIEMOCTh U CHIDKEHHE paboTocnocobHocTH yyamuxcs. [loaTomy 1ienecooOpa3Ho Ha ypoke NepeKiouyaTh BHUMAaHUE YUAIUXCS Ha Pa3IMNUHbIE BUJIbI
CaMOCTOSITENIbHBIX Pa0OT B COYETaHWU C OOBSICHEHHEM YUUTeNsl, ¢ paboTol Mo y4eOHHKY, NMPUMEHSATh MHAMBHUIYAJbHYIO M TPYHNIOBYIO (opMbl ydeOHOU
NeATeNbHOCTH. JlJI1 MOBBIIIEHUS YPOBHSI CAMOCTOSITEIBHOCTH B XOJ€ YPOKOB MOYKHO HMCIIOJIb30BaTh MPUEMBI B3aUMOIIPOBEPKH, CaMOAHAJIN3a U CAMOIIPOBEPKHU.
OTO pasnuyHbIe 3aJaHusl Ha cpaBHeHHe, o0oOmeHue, knaccupukanuioo. Hampumep: CpaBHUTH PHUCYHKH Yy4eOHHMKA, OTMETHTH CXOJICTBO M pa3iudue
MIpPEJICTaBICHHBIX IPUOOPOB AJsi coOMpaHMs ra3oB pa3aMYHbIMHU criocobamu. Yem oOycrnoBiena 3ta pasuuna? Ilpu usyuenun tem «Kuciaopoa» u «Bomopom»
y4aliuecs COCTaBIIAIOT TaOIHILy sl CPAaBHUTEIBHON XapaKTEPUCTHKU CBOWCTB KUCJIOPOJAa W BOJOPOJA, JIENAIOT BHIBOJ O CXOJCTBE M Pa3iIHuMU B CBOMCTBax
KHCIIOpOoJia U Bojopoa. Vcrnonb30BaHrWe NaHHBIX METOJIOB Pa3BUBAET JIOTMUECKOE MBILJIEHUE yYalIUXCsl, IOMOTaeT BBISABIATh MPUUYMHHO-CJICCTBEHHBIE CBS3U
MIPU U3YYEHHUH BELIECTB.

[Ipu opranuzanyy caMOCTOSITENBHBIX padOT HA YPOKE XMMHUHM HEOOXOJUMO YUYHUTHIBATh BO3MOKHOCTH YUAIIMXCS, COCTOSIHUE UX TICUXUYECKOU NeSATeTbHOCTH:
MaMsTH, BHUMaHUs, MBIIIJIEHUs], pedr. s 3Toro ucnomis3yercs AuQQepeHInPOBaHHbBIN MOIX0 MPH 3aKPEIUICHUH M3YYeHHOTO MaTepualia, CUCTeMAaTHU3aliu
3HaHui yyamnmxcs. Cocrapnstorcs nuddepeHInpoBaHHbIC 3a/1aHUs TPEX YPOBHEH CI0KHOCTHU: OOJIerYeHHbIe, CpeHeN TPYJHOCTH U Ooiiee cioxHbie. Hampumep:
Tema «OKCUIIbI».

3adanue 1 (obneruennoe). 13 npusenenusix popmyn Beimucath Gopmyisl okcuaos: CO2HCI, CaO, H2SO..

3aoanue 2 (cpenneii cnoxknoctu). ansl Bemectsa: Zn, S, Oz, Hz. CocTaBUTh GOPMYIIBI OKCHIOB.

3aoanue 3 (nosviwennoli cnoxchocmu). 3anucarb ypaBHeHue peaknuii ropenus metana CHs. HazBarth mosryueHHBIC BeleCTBa.



HaBpik camocTosTeNnbHON paboThl y yyamuxcs (GpopMupyeTcs MpH BBHIOJHEHUH XUMHUYECKOTO 3KCIIEpUMEHTa. BBIMoNHEeHNe NMpakTHUECKUX U JIabOpaTOPHBIX
paboT MPOBOAMTCS TOCIE 3aKPEIUICHHs] TEOPETHYECKOro Mmartepuana. lIpm MoAroToBKe K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHAM pa3padaTbIBArOTCA
MHCTPYKLUH, IaMATKH, HAIIPUMED:

1. [IpounTaTh HHCTPYKUHUIO JAHHOM MPAKTUYECKON pabOTHI, YSICHUTH 1IeTb U 3a]a4y PaOOTHI.

2. [loBTOPUTH (OPMYIIBI U CBOMCTBA BEIIECTB, HEOOXOIUMBIX I PaOOTHI.

3. PaccMoTpeTh prucyHOK Ipubopa B yueOHHUKE.

4. TloBroputh npasuna Th.

@®opMHpOBaHHE yYMEHH W HABBHIKOB I0 OPraHW3AlUMU W TPOBEICHHIO XMMHUYECKOTO SKCIEpUMEHTa OOEeCIeurMBaeT OCO3HAHHOE YCBOCHHE YYaI[UMHCS
BAKHEUIINX 3aKOHOMEPHOCTEN XUMUYECKOW HAYKH.

XUMUYECKUI SKCIIEPUMEHT PACKPHIBACT €AUHCTBO TEOPUU M IPAKTHKH, MO3BOJIAET OOBSICHUTH XUM. IPOLIECCHI, POTHO3UPOBATH MOCIEJICTBUS U KOHEUHBIE
pE3yJIbTaThI.

CaMoCTOATENBHOE BBINIOJHEHHE PAOOT MO XUMHUH aKTUBU3UPYET TBOPUECKYIO JESTENbHOCTh YUalIuXcs. Y HUX pa3BUBAETCs HAOII0AaTeIbHOCTD, POPMHUPYIOTCS
HABbIKM COIMAJIbHOM ajanTaluu, Ydaluecss ydaTcsi KOHKPETHU3MpOBaTh Y4eOHBIM Marepuas, INIyOXe ycBauBalOT OCHOBHBIE XHMHMYECKHE MOHITHUS W
3aKOHOMEPHOCTH.

Baxknyto ponb npu M3ydyeHUM XUMUU MMeeT (GOPMHUPOBAHUE y YUYalIUXCSd MOHOJOrMuYeckod peur. OBllaJleHHe MOHOJIOTUYECKOW peublo 00ecreuynBaeT UM
OCO3HAHHOE YCBOCHME W HAKOIUIEHHE 3HAHUM O BEIIeCTBAX M SIBICHUAX, MO3BOJISIET OBIAJETh criocoO0aMu AEMCTBUN, TPUMEHSEMbIMH UMM 3aTeM B y4eOHOM
nesTenbHOCTH. OHUM W3 IPUEMOB Pa3BUTHS MOHOJIOTMYECKOW PEYH SIBIISIETCS OMPOC MO AITOPUTMY. AJITOPUTMBI YCTHBIX OMPOCOB COCTABJISAIOTCS IIPU U3YYEHHUH
HEOPraHWYECKNX M OPraHMYECKHX BELIECTB, KOIJAa Y4YallUecs AT pa3BEpPHYTYH0 XapaKTepUCTHUKY TEeX WIM Jpyrux BemecTtB. Hampumep: mo mnany
0XapaKTepu3yilTe 0COOEHHOCTH COCTaBa, CBOMCTB M NPHUMEHEHHE CEPHOM KHUCIOTHL. YCTHOE COCTaBJICHHME XapaKTEPUCTHKHU BEIIECTBA Yy YYalllUXCSI BBI3bIBACT
3arpynHeHue. [Ipu oTBeTe ¢ MCIOJIB30BaHMEM AITOPUTMA ydallldecs UMEIOT MOJACKAa3Ky B BHJIE PEUEBBIX OOOPOTOB TAKMX, KaK: «CEpHAask KUCIOTa OTHOCHUTCS K
KJIaccy.....», «COCTaB €€ MOJEKYINbI CIEIYIOUIUH. . ..», «(pU3NIeCKUe CBONCTBA CEPHOM KUCIOTBHI...», «CEpHas KUCIOTa HAXOIUT MIPUMEHEHHUE. ..» U T.1. Onpoc no
AITOPUTMY 00€CIIEUNBAET OBICTPOE BKJIIOUEHHE YUAILUXCS B YPOK, TPEOYET OT ydaluxcsi HOCTOSIHHOW aKTUBHOCTH U TOTOBHOCTH K YPOKY.

Ha ypokax MOKHO HCIIOJIb30BaTh 3aJJaHUs, B KOTOPBIX TpeOyeTCsl HAWTH OTBETHI HA BOIPOCHI, UCIOIb3Ys yueOHUK. [1o Mepe npruoOpeTeHns 3HaHUM U YyCBOECHUS
HOBBIX MIOHATHH y y4aIIMXCsl PACHIMPAIOTCS BO3MOXXHOCTH Pa3BUTHS MX MOHOJIOTMYECKON PEYH.

IVIAHUPYEMBIE PE3YJIbTATDI:
B pezynomame usyuenus xumuu y4eHuK 00a4cen

3Hambv/noHUMamy:

- XUMHUYECKYI0 CHMBOJIMKY: 3HAKU XUMHUYECKUX JIEMEHTOB, GOPMYJIbl XMMHUUECKUX BEIIECTB U yPaBHEHUS XUMUUYECKUX PEAKIIUi;

- Ba‘KHeillllMe XMMHMYecKHe MOHSATHUSN: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKyJa, OTHOCUTENIbHAS aTOMHAas U MOJIEKYJIsIpHAs Macchl MOH, XUMUYECKasl CBA3b,
BEIIECTBO, KJIaCCHU(PHKAIUS BEIIECTB, MOJb, MOJISIpHAST Macca, MOJISIPHBIA 00beM, XUMHUUYECKasl PEeaKIHsl, KIaCCU(pUKAIUS PEAKIHA, YIEKTPOIUT U HEDIEKTPOIIUT,
AIIEKTPOJIUTUYECKAS AUCCOIHAIINS, OKUCIUTEIh U BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHUE;

- OCHOBHbIE 3aKOHBI XUMHUM: COXPAHEHHUS MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa BELIECTBA, MEPUOINYECKUN 3aKOH;

yMeTh:

- Ha3bIBaTh: XUMUYECKUE AIEMEHThI, COEIMHEHHS N3YUYEHHBIX KJIACCOB;

- 00BSICHATDH: GU3NYECKUIN CMBICT aTOMHOTO (MOPSAIKOBOTO) HOMEpa XMMHYECKOT0 AIeMEHTa, HOMEPOB IPYIIBI U MEPHOa, K KOTOPBIM 3JIEMEHT MPUHAATICKHUT
B nepuoanueckoit cucreme /.M. MenneneeBa; 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB B MPEEIaX MajblX NEPUOJOB U INIABHBIX HNOJArPYII; CYLIHOCTh
peaxiuit H'OHHOTO OOMeHa;



- XapaKTepu30BaTh: XUMHUYECKHE 3JIEMEHTHl (OT BOJOPOJA [0 KallbliMs) HA OCHOBE HX IMOJIOXKEHUs B mnepuoauudeckoit cucreme .M. MenneneeBa u
0COOEHHOCTEH CTPOEHHS] MX aTOMOB; CBSI3b MEXIY COCTAaBOM, CTPOCHHEM M CBOWCTBAMH BEIECTB; XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX
BEILIECTB;

- OIpe/eJIsITh: COCTaB BEIIECTB MO X (GopMylaM, IPUHAUIEKHOCTh BEIIECTB K OMPEICICHHOMY KJIacCy COeTMHEHUN, TUIThI XUMUYECKUX PEaKIIHii, BaJICHTHOCTh
U CTETICHb OKUCIICHUS 3JIEMEHTA B COCIMHEHUAX, BO3MOKHOCTD IMTPOTEKaHUS PEaKLUii HOHHOTO OOMEHa;

- COCTABJATDH: (HOPMYIIBI HEOPTAaHHMUECKUX COCTUHEHUN M3YUYEHHBIX KJIACCOB; CXEMBI CTPOCHUS aTOMOB TepBbIX 20 3JIeMEHTOB nepuoandeckoit cucremsr JI. M.
MenneneeBa; ypaBHEHUS! XUMUYECKUX PEAKIUI;

- o0pamaThCsl ¢ XMMUYECKOM MOCy0H 1 1a00paTOpHBIM 000PYI0BaHUEM;

- pacrno3HaBaTh OIBITHBIM ITyTEM: KMCIOPOJ, BOAOPO/, YTIEKUCIbIN I'a3, aMMHAaK, paCTBOPbI KUCIIOT U ILEJI0YEH, XJIOpUI-, CylIb(aT-, KapOOHAT-UOHBI;

- BBIYUCIATH: MACCOBYIO JIOJIO XUMHUYECKOTO JIEMEHTa 10 (OpMyJie COSTMHEHNUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; KOJIMUYECTBO BEIIECTBA, 00BEM WU
Maccy Mo KOJIMYECTBY BEIIECTBA, 00bEMY MIIM MAacce peareHTOB WM MPOJIYKTOB peaKlnu;

Hcnoab30BaTh npuodpeTeHHbIE 3HAHUS U YMEHHSI B PAKTUYECKOIi 1eATeIbHOCTH U MOBCEAHEBHOM KU3HHU 1JIS:
- OezomacHOro o0OpallleHus ¢ BEIeCTBAMU U MaTepualaMy;
- 9KOJIOTHYECKU TPaMOTHOTO MTOBEJCHUS B OKPYXKAOIIEH Cpejie;
- OIICHKH BJIMSTHAS XHMUYECKOTO 3arpsi3HEHUST OKPYKAFOIIEH cpellbl Ha OPraHN3M YeIOBEeKa;
- KPUTUYECKOH OIIEHKH MH(POPMAIINH O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY;
- IPAUTOTOBJIEHHSI PACTBOPOB 33JJaHHOM KOHIIEHTPALIUH.



KaﬂeﬂnapHO-TeMaaneCKoe INIAaHUPOBAaHHUC.

Jara Ne Tema ypoka Jomam Tun Oos3aTenbHBIE Xum. TpeOoBaHns K YPOBHIO N3meputenn | Koppexumon-
- .| w/m Hee yYpoKa 3J1eMeHThI IKCHEePUMeHT MOATOTOBKH YYaLIUXCSH (B Hasl JAesiTelb
z g 3aJaHU COdepPKAHUA (o0opynoBaHue) KOHTPOJIA) HOCTH
N ¢
= |

|. IloBTOpEeHHE OCHOBHBIX ITo YOUC3 | Ompenenenue [13, ctpoenne | [ICXD, mnan xap- 3Hath onpenenenue 13, DpoHTANb- Boinenenue
BONPOCOB Kypca 8 kiacca TeTpagu TICXD, cTpoeHue aToMma, KM XUM. DJIEMEHTa, | MEpUoja, IPYIIbL, HBII onpoc. CYILIECTBEH-
(54.) Xap-Ka XUM. JIeMEHTa, Tabaua 1o (usnueckuit cmpicit Homepa | [lucbMeH-Has | HBIX IPU3HAKOB
1 [eproanyeckast cucremMa Xum. 3HaueHue 113 CTPOEHHUIO aTOMOB nepuoja, TPyIIsl, caMm. pabora H3Yy4aeMBbIX
anemenTtoB [[. 1. MenzeneeBa MOPSIIKOBOTO HOMEPA, SIBIICHUI
B CBETE CTPOCHUS aTOMOB 3HaueHue 113
YMeTh 1aBaTh Xap-Ky XHUM.
3JIEMEHTA, CPABHUBATH XUM.
3JIEMEHTBI 110 MOJIOKEHHUIO B
[1CXD u cTpoeHuo aToma
2 Xumunueckas cBsizb. Ctpoenue | Ilo YOUC3 | OmpeneneHue Xum. CBsI3H, Tabauie! Mo 3HaTh onpeieNieHue XUM. ®poHTab- Brinenenue
BCIIIECTBA TCTpaau MPUYUHBI eé O6pa30BaHI/lﬂ, Ppa3HbIM BHUJIaM CBA3U, TPUYHHBI HBIN OoIpoc. CYLIECTBCH-
BUbI CBA3H, TUIIBI XHUM. CBs3H, 06p3.30BaHI/I${, ONpeaACICHUC ITuceMeH-Has HBIX ITPU3HAKOB
KPHUCTAIJIMYECKUX PEHIETOK | TaOJMIIBI TUIIOB KOBaJICHTHOM U MOHHOU caMm. pabora U3y4aeMBbIX
KPUCTAJITUUECKUX CBSI3HU, BUIIbI SIBIICHUH
peieérok KPUCTAJIIMYECKUX PELIETOK.
YMeTb onpenensTh TUIIbI
XHM. CBSI3U B [IPOCTOM U
CJIOKHOM BEILIECTBE, 3aIlU-
CBIBaTb CXEMBI UX
00pa3oBaHusl, ONPENEIISATH
THUI KPUCTAJUTMYECKOM
PEETKH, IPOrHO3UPOBATh
1o HeMy (pu3HYecKue
CBOMCTBA BEILIECTB
3 OCHOBHBIE KJIaCCBI Ilo YOHUC3 | OnpeneneHue OKCHIOB, 3HaTh OmpeneneHne ®poHTaNb- Vcunenune
HEOPraHUYECKUX COEAUHEHUU: | TeTpaau KHUCJIOT, OCHOBAHUH, COJIEH, OKCHUJIOB, KHCJIOT, HBII onpoc. MIPaKTUIECKON
UX COCTaB, KJIACCH(HUKALINL KIaccu(uKays OCHOBHBIX OCHOBaHHH, conel, nx ITnceMeH-Has | HAIPaBJIEHHOCT
KIJIACCOB KIIaCCU(UKAIHIO cam. pabora 1, OIopa Ha
JKA3HEHHBIN

OIBIT peOEHKa,
OpHEHTALlH Ha
MEXIIPEAMETH

BI¢ CBSI3H




4 OCHOBHBIE KJIACCHI ITo YOHC3 | Xum. cBOWCTBA OKCHJIOB, YMeTh 10Ka3bIBaTh XUM. ®poHTaNb- Ycunenue
HEOpraHUYECKHUX COEANHEHUH: | TeTpamu KHCIIOT, OCHOBaHHH, COJIeH CBOICTBa OCHOBHBIX HBII orpoc. MpaKTHYeC-KOH
UX CBOMCTBa KJIaCCOB HEOPTaHWYECKUX [TucemeH-Has | Hampas-

BEIIECTB caMm. pabora JIEHHOCTH,
oropa Ha
JKU3HEHHBIN
OITBIT peOE&HKa,
OpHEHTAaINN Ha
MEXIpeIMETH
bI€ CBSI3H

5 Pacuérsl no xuMu4eckum ITo YOUC3 | Pemenue 3anau. Pacuérsl no ‘YMeTh npoBOIUTH pacueTsl | Tekymmii OpUEHTALIUU
ypaBHEHHSIM TeTpaau XUM. popMynam u 1o XuM. hopmyiam, 1o orpoc Ha MEXIIpe-

YpaBHEHHSIM YpaBHEHHIO PeakKivy, METHBIE CBSI3U
pelaTh pa3indHbIe THITBI
3a/1a4
Il. Odmas xapakrepuctuka | IL.1,y. 3 | KY Krnaccudukaums 3HaTh IUIaH Xapaktepuctiku | Pabora ¢ Onopa Ha
XHMUYECKHX )IeMEeHTOB (6 XMUMHYECKHX DIIEMEHTOB. 3JIEMEHTA. Tabauen KU3HEHHBIN
4.) XuM. 3JIEMEHTHI TJIaBHBIX YMeTb OOBSCHATH Oecena OITBIT peOEHKa
6-7 | XapakTepucruka XumHde- HNOATPYNI  HEePHOANYECKON (uznueckuii cMbICI CD 3.
CKOTr'O 3JIEMEHTa CUCTEMBI XMMHUUYECKUX dJIe- HOPSIIKOBOTO HOMEPA I[ICXD5
MEHTOB J.N. XHUMHUYECKOTO DJIEMEHTA, JI.N.Mennene
MeHpeneeBa. HOMepa IpyIIbl U Iepuoja, | eBa
K KOTOPBIM 2JIEMEHT
npunaanexut B [ICXD
YMeTb 00BSICHSITh
3aKOHOMEPHOCTH N3MEHEHHUS
CBOWCTB DJIEMEHTOB B
rpynnax u nepuojax, a
TaK)Ke CBOMCTB UX OKCHIOB
U TUJIPOKCHJIOB.
YMeTh XapaKkTepu3oBaTh
(oTMChIBaTh) XHUM.
3JIEMEHTBI 110 TIOJIOKEHUIO B
NEPUOANUYECKON  CHUCTEME
XUMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa u
CTPOCHHIO aTOMa.
8 [lepexomHbie 31€MEHTHI .2y |KY Awmdoreprsie tTugpoxcuasl | JIO Ne 1.Peakumn 3HaTh HOHSTHE PaGota B B o3nakomu-
2 (Ha mpuMepe THUAPOKCHIOB | MONYYCHHUS H «aM(OTEPHOCTHY. napax TEILHOM
[MHKA W aJIOMHUHHA): CBOIicTBa YMeTs XapakTepu30BaTh Gecena TIOpSAIKE
B3aNMOJENCTBHE C THIPOKCHUIOB CBOICTBA OKCHIOB U CD 1.
pacTBOpaMu KHCIOT H IIMHKA WJIH aJTI0- THIPOKCH/IOB IMHKA U 3 (06
HIEJIOUEH. MHUHUSL. ATIOMUHUSL. J..Mennene

€Ba




9 Ilepnoanueckuii 3akoH u IL. 3 YUH3 Omnpenenenue 13, .. -TICXD 3Hatb onpexnenenue 13, DpoHTab- Boiaenenue
TIepHOINIECcKast CHCTEMA XHM. TIOPSIKOBBIA HOMEP neproyia, 3HaYeHHe TOopsi- HBII orpoc CYIIECTBEH-
anemeHTtoB [[. 1. MenzneneeBa JJIEMEHTA, OIpeeIeHNe koBoro Ne(¢us. cMbIci) HBIX IPU3HAKOB

reproya, 3apsij sapa YMeTh 00BSICHATD U3MEHE- N3y4aeMBbIX
HUE CBOWCTB AJIEMEHTOB U SIBJICHUN
UX COCTMHEHHH, 3HATh
NPUYUHY 3TOTO

10 | 3akonomepHoctu m3menenus | I1.3,y. | YUH3 Mausie 1 Gombive H.: TICXD 3HaTh ompen. nepuoaa, ¢puz. | Texkymmid Brinenenue

cBolicTB ameMenToB o [ICXD | 4,5 nepuobl, Gu3. cMbIcT No cMmbica Ne iepuona, orpoc CYIIECTBEH-

nepuosa, rpyma, olpezieieHue TPYNIbL, Qus3. HBIX NIPU3HAKOB
n/rpynmna(riaBHas 1 cMbICcT Ne rpyIIbL. N3y4aeMBbIX
nobovHas), Gus. cMbIcT Ne YMeTh ONHCHIBATH XHM. SIBIICHUI
TPYIIIbI, U3M-HEHHE CBOWCTB AIIEMEHTBHI, UCXOAS U3
9J1-B B NIEPUOJIE U B TPYIIIIE TIOJIO’KEHHMS! B TIEPUOJIE U B

IpYIIE ¢ YYETOM CTPOEHUS

aToMa, O0BLACHATE

N3MEHEHHE CBOWCTB B

MIEpUOJIE U TTIAaBHON

n/rpynme

11 | OGoObuienue u [ToBT. YOUC3 | 3akperuieHue, Ywmers npumensth 3YH, Brinenenue
CHCTEMAaTHU3aUsA I1. 1-3 CHCTEMATHU3AIUS U KOHTPOJIb MIOJIYYEHHBIE DU U3y4EHUU CYILIECTBEH-
IIPOMIEHHOT O 3VH, nonyueHHbIX IpU TEMBI 6, B XOJI€ BBHITIOTHEHUS HBIX IIPU3HAKOB

U3Y4EHHUH TEMBI 6 TPEHUPOBOYHBIX 3aJaHUN U U3Yy4aeMbIX
YHpaKHEHUI SIBIICHUHN
111. Metayuisl (14 4.) I1. 4,5 KY OO1mas xap-Ka MeTajoB J1. 3HaKoMCTBO C 3HaTh HOHTHE Texymmii Omnopa Ha

12 | IlonoxeHue METAIJIOB B KaK 3JIEMEHTOB U Kak obpa3zuamu METaJNINYECKON CBSI3U U orpoc AKHU3HEHHBIN
NIEPUOAUYECKON CUCTEME IIPOCTBIX BELIECTB, METaJIOB U METaJNINYECKOU OITBIT peOEHKa
XMMHUYECKHX METaJlJIMYeCKasi CBA3b, crIaBoB (paboTa ¢ | KPUCTAIIIMYECKOM PEIETKH,
snemenToB [[.M.MenneneeBa MeTaJlJInYecKas KOJUTEKITUSIMH) (hu3nueckue CBOWCTBA.

KPUCTAJIINYECKAs] pEIIETKA YMeTh 1aBaTh OOIIYIO Xap-
Ky METaJIJIOB KaK 3JIEMEHTOB
o monoxenuio B [ICXD u
CTPOCHHUIO aTOMa

13 | dusuueckue cBoiicTBa I1. 6, KY 3HaTh (U3HYECKHe Texymuii Onopa Ha

METAJIJIOB coo0I11re CBOMCTBA METAJIJIOB. ornpoc JKA3HEHHBIN
HUS OIBIT peOEHKa
14 CruiaBsl II. 7, YOUMC3 | Buzasl crmaBoB, Ux J.: - BuneomipM 3HaTh BUABI CIIABOB Texymmii Omnopa Ha
TabIuIa NIPUMEHEHHE «Heopranunueckas ornpoc JKA3HEHHBIN

xumus. O0mme
CBOICTBa
METAILIIOBY

OIBIT peOEHKa




15 | Xumuueckue cBoiCTBa I8,y KY XuM. CBOICTBA METAILIIOB JL. O. Ne 2. - 3HaTh XUM. CBOMCTBA Texymmii Beinenenue
METaJJIoB 5 B3aNMO/IEICTBHUE METaJIoB orpoc CYIIECTBEH-
Menu ¢ YMeTh 10Ka3bIBaTh XUM. HBIX NIPU3HAKOB
KHCJIOPOJIOM U CBOICTBa METAJLIOB, N3y4aeMBbIX
cepoit 3aITUCHIBATh YPABHEHUS XUM. SIBJICHUH
peaknuii B MOJIEKYJISIPHOM U
OKHCIIUTEIBHO-
BOCCTaHOBHUTEJIBHOM BHUJIE
16 | IlomydyeHue MeTaIIOB I.9,y KY CriocoOBI TTOMyYCHHUS JI. O. Ne 3. 3HATH CIIOCOOBI MOTYYCHHS Texymuii VYcunenue
4 METAJJIOB; BHJIBI BritecHenne METaJJIoB orpoc MpaKTHYeC-KOH
METaJLTYpr Ui OJTHOTO MeTaIa Harpas-
JIPYrUM 13 JICHHOCTH,
pacTtBopa conu oropa Ha
YKU3HEHHBIN
OITBIT peOE&HKa,
OpHEHTAaINN Ha
MEXIpeIMETH
bIC CBs3U
17 | Koppo3zus meTamios IT. 10 YOUC3 | IlousTHE O KOPPO3UU J.: - BugeodpuibmM 3HaTh omnpezeneHne Texymmii oropa Ha
METAJJIOB, YCIOBHS, «Heoprannueckas KOppO3HH, €€ BB, orpoc KU3HEHHBIN
BITUSIIOLIE HA KOPPO3HUIO, xumus. O0mme CITOCOOBI 3aIIMUTEI OT OMBIT peOEHKa,
CIOCOOBI 3aIIUTHI OT CBOIiCcTBa KOpPpO3HH, YCIIOBHS, OpHEHTAINH Ha
KOppO3HUH METaJIOB) CIOCOOCTBYIOIIIUE U MEXIPEeIMETH
MPENATCTBYIOLINE KOPPO3UU bI€ CBSI3U
VYMeTh 3anuchIBaTh XUMU3M
npolecca KOppo3uH,
OOBSCHATH CYLIHOCTb XUM. U
JJIEKTPOXUM-I1 KOPPO3HH
18 | lllenouHble MeTaITBI IL 11 KY Xap-Ka METaJUIOB TJIaBHOU J.: - oOpa3iibl 3HaTh 00JIACTH MPUMEHe- Texymmii Ycunenue
HOATPYIIBI 1 TPyNIBI ¥ KX IETOYHBIX HHSl METaJIJIOB TJ1aBHOM orpoc MPaKTHYEC-KOH
COeIMHEHUH METaUIOR; HOATPYIIBI 1 TpymIbI 3 Harnpas-
-B3aHMOEHCTBE IICXD 1 ux coeqMHEHUH, JIEHHOCTH

HaTpHs ¢ BOAOK

Kad. peakmms Ha Na * .
YMeTh 1aBaTh OOIIYIO Xap-
KY METAJIJIOB INIABHOM
moArpynmnsl 1 Tpymnmsl Ha
ocHoBe monokeHus B [ICXD
U CTPOEHHS aTOMOB,
MIPOTHO3MPOBATH U
JIOKa3bIBAaTh XMM. CBOWCTBA
METa/UIOB | TPYyIIEI, X
OKCHIOB, OCHOBAHUM, COJICH,
3aIMCHIBATh YPABHCHUS XHM.
peakuuii B MOJIEKYI. U
MOHHOM BHJIIE




19 | Meramnsr 2A rpynmsl. IT. 12 KY Xap-Ka METaJUIOB IJIaBHOU J.: - o3HakoMiieHue | 3HaTh 00JIACTH IPUMEHE- Texymmii Ycunenue
Kanpuwii u Marauii. TIOATPYIIIBEI 2 TPYIIIHI (Ha ¢ obpazuamu HUS KaJIbIUs U MarHust — orpoc MIPAKTHYEC-KOU
TpUMepe Kaablys U BaKHEHININX CONel | MpeAcTaBUTENeH IIIaBHON Hampas-
MarHusi), X COeIMHEHUH KaJbIys HOATPYIIIBI 2 TPYIIIBI JIEHHOCTHU
[CXD, xau. peaknus Ha Ca
2+ Ba 2* YMeTb 1aBath
001IIyI0 Xap-Ky METaIJIoB
IJIABHOM TOA-TPYMIIBI 2
TPYIIIBI HA OCHO-BE
nonoxenus B [ICXD u
CTPOEHUS aTOMOB, IIPOTHO-
3UpOBATh U I0KA3bIBATh
XVM. CBOMCTBA KaJIbIUA U
Martus, uX OKCHJIOB, OCHO-
BaHUH, COJICH, 3aMKUCHIBATh
YpaBHEHHS XUM. PEaKIuil B
MOJIEKYJ. U HOHHOM BUJIE
20 | XKéctkocTh BOABI 3anucu | KY Bune! xx€éctrocTn 3HaTh XapaKTEePUCTUKHU VYcunenue
B KECTKOU U MSATKOH BOJbI IIPAKTUYEC-KOMI
TeTpaau Harpas-
JIEHHOCTH,
oropa Ha
JKU3HEHHBIN
OITBIT peOE&HKa,
OpHEHTALNH Ha
MEXIPEIMETH
bI€ CBSI3U
21 | Amomunuii u ero coenunenunst | I1. 13 KY Ctpoenue u cBoiicTBa JI. O. Ne 4. 3HaTh 00JIACTH MPUMEHe- Texymmii Beinenenue
AJIFOMUHUS, COCTaB, 3HaKOMCTBO C HUS QJIIOMUHHUS — orpoc CYILECTBEH-
CTPOCHHUE CBOWCTBA COEIMHEHUSIMU MPeICTABUTENS ITIaBHOM HBIX MIPU3HAKOB
COEIMHEHUH alIOMUHUSA AIFOMUHHUSA HOATPYIIIBI 3 TPYIIIBI U3y4aeMBIX
I[ICXD3; coctas, cTpoeHue, SIBJICHHI

CBOMCTBA OKCHJIA,
THIPOKCHJIA, CONEi
ATFOMMHUS

YMerp faBaTh Xap-Ky
AJFOMIHHUIO B CPAaBHEHUH C
MeTajIaMH TIIaBHBIX
moarpynm 1 u 2 rpymmst
[ICXD, HaxoauTh obIee U

OTJIMYHOEC, TOKAa3bIBATh XHUM.

CBOMCTBA aJIFIOMUHUS U €TO
COCIUHCHUM, 3aIIChIBATh
YpaBHEHUS XUM. PEAKLIUN B
MOJIEKY-JIIPHOM ¥ HOHHOM
BHUJIC




22 | XKene3o u ero coequHEHUS 114 XKenezo-anement nodounoit | JI. O. Ne 5. 3HaTh NOJIOKEHHE XKee3a B Beinenenue
KY MOATPYIIIBI 8§ TPYIIIEI 3HaKOMCTBO C IICXD, cocras u xap-p ero Texymmii CYILECTBEH-
[ICXD, okcunpl, pyaaMu xenesa OKCHUJIOB M THAPOKCH]IOB orpoc HBIX NIPU3HAKOB
THJPOKCHUJIBI, COJTH KeJle3a, YMeTh XapakTepu30BaTh N3y4aeMBbIX
Ka4yecTBEHHasl peakIys Ha 9JIEMEHT Ha OCHOBAaHHH €TO SIBJICHUH
uoH xenesa (1), (1) nonoxkenns B [ICXD,
XapaKTepHU30BaTh XUM.
CBOICTBa POCTOTO
BEIIIeCTBA U COEANHEHUN
JKeJie3a, 3alrChIBaTh
YpaBHEHHS XUM. PEaKLUi B
MOJIEKY/SIPHOM, HOHHOM U
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIBHOM BUJIE
23 | MpakTuyeckas padora Ne 1. | [osr. V33 3akperieHue [TpakTudeckas YMeTh MPOBOJIUTH XUM. [Ipaktuueckast | Beinenenue
Peenue I1. 4-14 TEOPETUUECKUX U pabora JKCIIEPUMEHT 10 pabora CYIIECTBEH-
IKCMEPUMEHTAIBHBIX 3a/1a4 NPaKTHYECKUX HABBIKOB B XapaKTEPUCTUKE XHM. HBIX NIPU3HAKOB
no reme: «MeTaJuIbD peleHnu CBOMCTB METAJJIOB U UX U3y4aeMBbIX
DKCIIEPUMEHTAIBHBIX 3a1a4 COCIMHEHUI, SBJICHUMN
OCYIL[ECTBIICHHUIO
MpeBpalIeHu i
24 | O0obuenue u 3ananne | YOUC3 | IloBropenue u oboO1eHne J.: - BugeodpuibmM Ywmers npumensath 3YH npu | Texymmii Onopa Ha
CHCTEMATHU3aLMs B 3YH, nony4eHHBIX IpU «Heopranuueckas BBINIOJIHEHUH onpoc JKU3HEHHBIN
MIPOMEHHOI O TeTpaau U3y4eHUH TeM 6-8 xumus. Mertasisl TPEHUPOBOYHBIX 3aJaHUN U OITBIT peOEHKa
ITaBHBIX TOATPYNIL. | YIPaXKHEHHMI 1o TeMaM 6-8
Kenezon
25 | KouTtpoabHas pagora Ne 1 YK 3akperuieHHe 1 KOHTPOJIb Ywmerts npumensts 3YH B Kontpomns-nas
no reme: «MeTaJuIbD nonydeHHbIX 3YH o teme K/p pabora
IV. HEMETAJIJIBL. (234.) IT. 15, Ky Hemeramiel, ocobeHHOCTH JI. O. Ne 6. 3HaTh OCHOBHBIE TIPU3HAKU ®DpoHTaNb- Brinenenue
26 | OOmias xapaKTepuCTHKa 16 CTPOEHHS MX aTOMOB, 3HAKOMCTBO C HEMETAJIIOB. HBIH Orpoc CYIIIECTBEH-
HEMETAJUIOB. XapaKTepUCTHKA 110 obpa3zamu YMeTh OnuchIBaTh HBIX MIPU3HAKOB
nosoxkenuto B [ICX3; MPUPOITHBIX 0COOEHHOCTH CTPOCHHUS U3y4aeMBIX
ra3oo0pa3Hble BOJOPOJHBIE | COEIMHEHUH aTOMOB HEMETAJIIOB T10 SIBIICHUH
COEIMHEHNS, BBICIITE HEMETAIIOB nonoxennro B [ICXD
OKCH/IbI HEMETaJIJIOB (xmopunamu,
cynbpuraMu
cynbdaramu,
HUTpaTaMH)
27 | Bomopon. Il 17,y. | KY Xapakrepuctika Bogopona | . [lomyduenue 3HaTh O ®poHTaNb- Brinenenue
3,4 10 MECTOMOJIOKEHHUIO B BOJOPOZia B3aWMO- | BOCCTAHOBHTEIBHBIX HBII orpoc CYIIIECTBEH-
TICXD IEHCTBHEM  aK- CBOWCTBaX BOIOPOIA HBIX TIPHU3HAKOB
THUBHBIX METaJlIOB N3yIaeMBIX
C KUCIIOTaMHU. SIBIICHUI
28 | OOmias xapakTephCTHKA I 18,y. | KY XapakTtepucTika rainoreHo. | 1. OO6pas3is 3HaTh CBOICTBA XJIOpa, Texyrmmii OpHUCHTAINH Ha
TaJIOTeHOB. 4,5 Xiop. TaJIOTCHOB - 00JTacTH MPUMEHEHHS. orpoc MEXIIPEIMETH
MPOCTHIX BEIIECTB. | YMETh JaBaTh XapaKTEpHC BI€ CBSI3H

TUKY TJIABHOU MOATPYIIHI 7
TPYIIIBI




29 OCHOBHEIE II. 19, Ky COJIsTHasi KUCJI0Ta, €€ JI.O. Ne 7. 3HaTb CBOMCTBA COISIHOM Texkymuii Brinenenue
COCIUHEHUS 20,y.4 CBOICTBa KauectBennas KHCIIOTHI, 00nacTu orpoc CYILECTBEH-
raJoreHoB. peakuus Ha UIPUMCHCHUS. HBIX TIPU3HAKOB

XJIOPUI-UOH YMeThb H0Ka3bIBATh XHM. H3y4aeMbIX
CBOICTBA COJISIHOM KHCIO- SIBJICHUN
THI, 3aITUCHIBATh YPAaBHCHUS
peakuuit B MOJIEKYJISIPHOM U
MOHHOM BHJIE
30 | Kucmopon. IT. 21 KY Xapakrtepuctuka kuciaoponaa | JI.O. Ne 8. 3HaTh (U3. ¥ XUM. CBOiicTBa | DpOHTAIB- VYcunenue
KaK XHUM. DJIEMEHTA U ITonmy4yenue KHCII0pOJa. HBII OIpocC. MIpaKTHYEC-KOU
MPOCTOTO BEIIECTBA, PU3. M | KUCIOpoJa YMeTh paznuuaTh HOHSITHS HaTpas-
XUM. CBOMCTBA pasioKEeHUEM «XHM. DJIEMEHT» U IPOCTOE JIEHHOCTH,
nepMaHraHaTa BEIIIECTBO» Ha IpUMepe oropa Ha
KaJusl ¥ U3y4eHue KHCIIOpPO/Ia, 3aMHUChIBaTh YKU3HCHHBIN
€ro CBOWCTB YpaBHEHHUS pEaKIui OIBIT peOEHKa,
B3aMMOJICHCTBUS KUCITIOpOia OpHUEHTAIH Ha
C IPOCTBHIMU BEIIECTBAMU MEXIPEeIMETH
bI€ CBS3H

31 | Cepa. Oxcumpl cepol (IV u IT. 22 KY XapakTepucTruka .. - 3HaTh onpejeneHne Texymmii OpHEHTAINH Ha

VI). MOATPYIIBI KUCIOPOa. B3aMMOIENCTBHE AJUTOTPONHHU U aJUIOTPOII- orpoc MEXIIPEIMETH
Cepa 1 KUCITOPOA. HBIX BUJION3MEHEHUH. bIC CBSI3U

Annorponus. CTpoeHue u
CBOICTBA CEpHL.

Cephl C MeTallJIaMH,
BOJOPOJIOM,
KHCIIOPOZIOM;

- IOTy4eHHE
IUIACTUYHOM CEpBI;
- 03HAKOMJICHHUE C
o0pa3maMu cepsl U
€€ IpUPOIHBIMU
COEIMHEHUSIMU

[TpyuuHBI aJUIOTPONUH.
®u3. CBONWCTBA CEPBI.
O0nacTu €€ NpUMEHEHHUSL.
YMers gaBaTh Xap-Ky
TJIaBHOW HOATPYIIIHI 110
IUIaHY, CPaBHUBATH MIPOCTHIC
BeIIleCcTBa, 00pa30BaHHBIC
JJIEMEHTAaMU TTIaBHOU
HOATPYIIIBI 6 TPYIIIIH,
yKa3bIBaTh MPUYUHBI UX
CXOJICTBA M OTJINYUS,
JIOKa3bIBaTh X1M. CBOHCTBA
Cepbl, 3alMCHIBATh
YpaBHEHHUS peakuil B
MOJIEKYISIPHOM H
OKHCIIUTEIBHO-
BOCCTaHOBHUTEIbHOM BHJIE




32 | Cepnast KuCIIOTa U €€ COIH. IT. 23,y. | KY Cepaucras kucnota, cepHast | JL.O. Ne 9. 3HaTh CTpoeHMe U cBoiicTBa | Tekymmuit Ycunenue
1-3 KHCIIOTa — HEKOTOpBIE XUM. CEpHHUCTOM U CepHOU onpoc MIpaKkTUIec-Koi
CBOHCTBA cepHOii KHUCJIOT, 00JIACTH UX Harpas-
KHCITOTHI: MIPUMEHEHHSI. JICHHOCTH,
YMeTh 10Ka3bIBaTh oropa Ha
- KadcCTBCHHA CBOWCTBA CEPHUCTOMN JKU3HEHHBIN
peakii Ha KHCJIOTBI, CEPHON KHCIIOTHI OITBIT peOE&HKa,
cynbaT-1oH (pa36. 1 KoHIL.), OpHEHTAIUM Ha
3aInChIBaTh YpaBHEHHS MEXIpeIMETH
peaxiuii B MOJIEKYJIIPHOM, bI€ CBSI3H
WOHHOM W OKHCIIUTEIBHO-
BOCCTAHOBUTEIILHOM BUJIE
33 | Asor I. 24,y. | KY Xap-ka rnasHod noarpynmsl | J1.: - Bupeodmibm 3HaTh Hu3. 1 XUM. cBoiicTBa | PpoHTAIB- Beinenenue
2-4 5 rpymnmsl, Xxap-ka npocroro | «Heopranumueckas a3oTa. HBIN ompoc. CYIIIECTBEH-
BelllecTBa (a30Ta) MO IUIaHy | XUMHS. A30T U YMmeTb faBaTh Xap-Ky Texymmii HBIX [IPU3HAKOB
hochop» MO PYIIITBI JIEMEHTOB ornpoc H3Y4aeMBbIX
(TmoArpymImeI a30ta) Mo SIBJICHUN
IUIaHy, UCXOOs U3
nonoxenus B IICXD u
CTPOEHUS aToMa,
JIOKa3bIBaTh XUM. CBOMCTBA
a30Ta, 3aIKChIBATh
YPaBHEHHUS peakLui B
MOJIEKYISIPHOM U HOHHOM
BUJIE, YUUTbIBaAs
3aKOHOMEPHOCTH
nporekanusi OBP
34 | AMMHaK W ero CBOMCTBa. IL. 25, YUH3, CtpoeHne MOIEKYIbI J.: - nonyuenue 3HaTh CTPOCHHE MOJICKYIIBI Texymmii Ycunenue
26 KY ammuaka; puz. U xum. aMMHMaKa; amMMuaka, Gu3. 1 XuM. ompoc. Pabora | mpakruuec-koi
CBOICTBA aMMHaKa -B3aUMOJCHUCTBHE CBOIICTBa, IPOU3BOLCTBO. 10 KapTOYKaM | Hampas-
aMMHaKa ¢ BOJIOM; YMeTh NOoKa3hIBaTh XHUM. JICHHOCTH,
- IOTy4eHHE CBOIICTBa aMMHaKa, oIopa Ha
XJIOpUAa aMMOHHUST | 3aIlChIBAaTh PEAKLIUH B AKU3HEHHBIN
MOJIEKYISIPHOM, HOHHOM U OIBIT peO&H-Ka,
OKHCIIUTEIBHO- OpHEHTa-IINU
BOCCTaHOBHUTEIBHOM BHUJIE Ha MEX-
IIPEAMETHBIE
CBSI3U
35 Pemenue 3amau Ha IIo YUH3 Pemmenue 3amau Ha BBIXOJ J.: - makat YMeTsb onpenensiTh Texymuii VYcunenue
ONpeJesIEHue MacCOBOM TeTpaau MPOYKTA peakluu «KonmuectBeHHpie | MaccoByro (00BbEMHYIO) onpoc MpaKkTUIec-KOi
(06BEMHOIT) MoK BBIXOJA BEJNYNHEI B JTOJTEO BBIXO/IA TIPOTYKTa HaTpaB-
MIPOJYKTa PEAKIHH OT XUMUID» PEaKIIK OT TEOPETHIECKH JICHHOCTH,
TEOPETHIECKN BO3MOXKHOI'O BO3MOJKHOTO (permarThb oropa Ha
pacuéTHbIC 3a/1a4n) JKA3HEHHBIN

OIBIT peOEH-Ka,
OpHEHTa-IIN!
Ha MEX-
MIPEAMETHBIE
CBSI3U




36 | A3oTHas KHCIOTa I. 27,y. | KY CrtpoeHue u cBoiCTBa J1. HeKoTOpBIX XUM. | 3HATh CTPOEHHE, CBOMCTBA U B o3nakomu-
2 a30THOU KUCNOTHL. Dus. u CBOWCTB a30THOM MIPUMEHEHHE a30THON TEIbHOM
XHM. CBOWCTBA KHCIIOTBI, KHCIIOTHI KHCIIOTHI, 0COOBIE CBOMCTBA TIOpSIIKE
0co0ble CBOWCTBA a30THOU A30THOH KHCIIOTHI
kucnotel. [IpuMenenue, (B3aumogeiicTeue ¢ Me),
XMMH3M TIPOU3BOJICTBA XHMHU3M TIPOM3BOACTBA.
YMmeTs 10Ka3bIBaTh 00IIme u
0co0bIe XMM. CBOWCTBa
a30THOM KHUCIIOTHI,
3aIMChIBaTh YPaBHEHHS XUM.
peaknuii B MOJIEKYJISIPHOM,
MOHHOM W OKHCJIMTENILHO-
BOCCTaHOBUTEJIBHOM BUJIE
37 | Conu a30THOH W a30TUCTOU II. 27, KY CtpoeHue u cBoiicTBa J1.: -kagecTBeHHbIe | 3HATh COCTaB, CTPOEHUE, Texymmii Beinenenue
KHUCIIOT. 3a/laHne HHUTpaToB. KauecTBeHHbIE peakiyy Ha CBOJICTBa ¥ IPUMEHEHHUE orpoc CYIIIECTBEH-
B peakuuu. [IpimeHeHue HHUTPATHI HHUTPATOB. HBIX NIPU3HAKOB
TeTpau coieit YMeTh T0Ka3bIBaTh 00IINE U N3y4aeMbIX
0co0bIe CBOWCTBA colieil Ha SIBJICHUI
IpUMepe conel a30THOM
KHUCJIOTHI, 3alITMChIBATh
YpaBHEHHS XUM. PEaKIIHil B
MOJIEKYJISIPHOM, HOHHOM 1
OKHCIIUTEIBHO-
BOCCTaHOBHUTEIILHOM BHUIE
38 | AsorHble ynoOpeHusi. C.253- | KV, MunepanbHble yI0OpeHHs JI. O. Ne 10. 3HaTh IPUMEHEHHE MUH. Tematnyeckun | omopa Ha
258 YOUC3 3HAKOMCTBO C Y nobpenuit it onpoc KU3HEHHBIN
MHHEPaJIbHBIMH OIIBIT peOEHKa,
yA0OpeHUAMH OpHEHTALUH Ha
MEXIIPEAMETH
bI€ CBSI3H
39 | ®octhop. Coenunenus I1.28,y. | KY Xap-ka docdopa kak J.: - ropenue 3HaTh xap-Ky ¢pocdopa kak | Tekymmii Beinenenue
¢docdopa. 2,3 JJIEMEHTA U KaK IPOCTOro tdocdopa; AJIEMEHTa U KaK MPOCTOro orpoc CYIIIECTBEH-
BemecTBa. CoelMHEHU S - B3aUMOJCHCTBHE | BELIECTBA, CTPOCHHE U HBIX IPU3HAKOB
(docdopa: okcunsl pocdopa, | okcuna pochopa CBOIMCTBa COEJIMHEHUI H3y4aeMbIX
(hochopHBIE KUCTOTHI, X (V) ¢ Bonoit; thocdopa (OKCHIOB, KHCIIOT, SIBIICHUI
CTPOEHHE, CBOMCTBA, - XMM. CBOMCTBa coneit)
KadecTBEHHAs peakius Ha optodochopHoi YMeTh T0Ka3bIBaTh XUM.
thoctaT-non KHCIIOTEI, cBolicTBa ¢ocdopa Kak
- Ka4eCTBeHHas! MPOCTOTO BEIIECTBA U €r0
peakims Ha COCJIMHEeHUH, 3aIUChIBATh
thoctaT-non YpaBHEHHS XUM. PEAKIIUIL B

MOJIEKYJIIPHOM, NOHHOM U
OKHCJIMTCIBbHO-BOCCTAHO-
BHUTCJIIBHOM BHUJIC




40 | Yraepon. I1. 29,y. | KY Xap-Kka NOATPYMIIBI XUM. J.: - mornomeHue 3HaTh 00IIYIO Xap-Ky ®poHTaNb- oropa Ha
8 SJIEMEHTOB 4 TPYIIIHI, yraém 9JIEMEHTOB INIaBHOU HBII Onpoc JKU3HEHHBIN
TJIABHOM MOATPYIITIEL. PpacTBOpPEHHBIX TOATPYIIIIBI 4 TPYIIIIHL, OITBIT peOE&HKa,
CpaBHUTENbHAs Xap-Ka BEILIECTB 1 T'a30B UCXOZS U3 TIOJIOXKEHUS B OpHEHTAaINN Ha
YIJIEpOa U KPEMHUSA, XUM. [ICX3 u ctpoenus atoma; MEKIPEAMETH
CBOICTBa yriepoja, TIOHSITHE aJICOPOINH, BI€ CBSI3H
azcopOus MIPUMEHEHHE YIIeposia U
KPEMHUSL.
YMeTs cpaBHUBATSH 110
CTPOEHHIO U CBOWCTBAM
yIJIepoJ U KPEMHHH,
3aIMChIBaTh YpaBHEHHS
peaxImii, XapaKTepHu3yro-
IIUX XHUM. CBOMCTBaA
yIiIepozia B MOJIEKYIISIPHOM,
WOH-HOM ¥ OKHCIIUTEIBHO-
BOC-CTQHOBHTEIILHOM BH/IE,
UMETh MpeCcTaBleHne 00
AJUTOTPOITHBIX
BHUJIOM3MEHEHUSX YIIIepOsa,
NPUYMHAX WX 00pa3oBaHus
41 | Oxcupnpl yranepoaa. Yromehast | I1. 30,y. | KY Cocras, cTpoeHue, JLO. Ne 11. 3HaTh COCTaB, CTPOEHHE, Texymmii Ycunenue
KHCIIOTa 6 CBOICTBA, IPUMEHEHHE Pacno3naBanue CBOICTBa, IPUMEHEHHE onpoc IIPAKTUYEC-KOMI
OKCHJIOB yIJIepoza KapOOHAT-HOHOB. OKCHUJIOB YIJIepoJa u Harnpas-
KpPEMHHUS. JICHHOCTH,
VYMeTh cpaBHUBATH COCTAB U oIopa Ha
CTPOEHUE OKCHJIOB yrieposa KHU3HEHHBIN
U KpPEMHUs], yKa3bIBaTh OIIBIT peOEHKa,
MPUYUHBI CXOJICTBA U OpHEHTAINH Ha
OTJINYUS, TOKA3bIBATh XHM. MEXIPEIMETH
CBOICTBa OKCHJIOB YIJepoja bI€ CBSI3U
(), (IV) u oxcuna KpemHus,
3aMUChIBATh YPAaBHEHUS XUM.
peakuuil B MOJIEKYISPHOM,
MOHHOM M OKHCIIMTEJIFHO-
BOCCTaHOBHUTEIHBHOM BHJIE
42 | TlpaxkTuyeckasi padora Ne 2. | IToBr. ¥33 3aKperuieHne ToyIeHHBIX IIpakTryeckas YMets monmy4atb, cooupats | [Ipaktudeckas | Boimenenue
IMoayueHue, cobupanue u I1. 29, 3YH pabora U JIOKa3bIBaTh CBOMCTBA pabora CyIIIECTBEH-
pacno3HaBaHue 30 YITIEKHCIIOTO ra3a HBIX TIPU3HAKOB
YIJIEKHMCJI0ro ra3a. N3yIaeMBIX

SIBIICHUH




43 | Kpemuwuii. I. 31,y. | KY CpaBHUTENIBHAS Xap-Ka JI. O. Ne 12. 3HaTh 00IIYIO Xap-Ky ®poHTaNb- Beinenenue
4 yrileposia ¥ KpeMHHUS, XUM. [Ipuponusie SJIEMEHTOB TJIaBHOH HBII orpoc CYIIECTBEH-
CBOICTBa KpEMHUS, CHJIMKATHI TOATPYIIIIBI 4 TPYIIIIHL, HBIX NIPU3HAKOB
UCXOZS U3 TIOJIOXKEHHS B N3y4aeMBbIX
[ICX3 u ctpoenus atoma; SIBJICHUN
MPUMEHEHNE KPEMHUSL.
YMeTh cpaBHUBATSH 110
CTPOEHHIO U CBOMCTBAM
yIJIepoJ U KPEMHHH,
3aInChIBaTh YpaBHEHHS
peakIuii, XapaKTepH3yro-
IIUX XHUM. CBOMCTBA
KPEMHHSI B MOJIEKYJISIPHOM,
WOH-HOM ¥ OKHCIIUTEIBHO-
BOCCTaHOBUTEIBHOM BUJIE,
WMETh MpeZCTaBleHne 00
AJJIOTPOIHBIX
BUAOU3MECHCHUAX KPEMHUSA
44 | CunukaTHas 3ammucu | YOUC3 | IloHATHE O CHIIMKATHOM M.: - komexkuus Hmets npencraBieHue o Temaruuecku | omnopa Ha
MPOMBITIIJIEHHOCTDb B MPOMBIIIIJIICHHOCTH «CTtexiio u HU3aCIInA CHITMKATHOM )74 orpoc JKU3HEHHBIN
TeTpaau U3 CTEKJIa; MPOMBILIJIEHHOCTH U €€ OMBIT peOEHKa,
- BUICOHITEM BUIAX OpUEHTalU Ha
«Heoprannueckas MEXIPEIMETH
XUMUsL. YTIIepoa U bI€ CBSI3U
KpEMHHUID)

45 Pemrenue 3amgau nHa 3agaua YUH3 Pemenne 3agau nanHoro J1.: - mnakar YMmerp pemath pacu€éTHbIE Texymmii Brinenenue
BBIYMCIIEHHE MACChl HIIH B THIA «KonuuecTBeHHbple | 3a7jauMl Ha BBIYHUCIICHHE orpoc CYILIECTBEH-
00BEMa MPOAYKTa PEAKLUU [0 | TeTpaau BEJINYUHBI B Macchl (00bEMa) MPOIyKTa HBIX IPU3HAKOB
M3BECTHOM Macce WK 00bEMY XUMUN peakLyy N0 YKa3aHHOU H3y4aeMbIX
HCXOJHOTO BEIECTBA, Macce (00bEMY) UCXOIHOTO SIBJICHUIN
coJieprKaIlero NpuMecH BEILIECTBA, OJTHO U3 KOTO-

PBIX COIEPKUT IPUMECH

46 | ITpaxkTudeckasi paéora Ne 3. y33 3aKperuieHue MoMydeHHBIX IIpakTryeckas ‘YMeTh IPOBOIUTH XHUM. [Ipaxtudeckas | Beimenenue
Pemenue 3VH pabota HKCIEPUMEHT 10 pabora CYIIIECTBEH-
KCMEePUMEHTAIBHBIX 32124 XapaKTEPHUCTUKE XHM. HBIX NIPU3HAKOB
«IlosryuyeHune coeuHeHU CBOMCTB HEMETAIUIOB U UX H3y4aeMbIX
HEeMeTAJUIOB U U3YYeHHe UX COEIMHEHUH, SIBIICHUH
CBOMHCTB» OCYILIECTBIICHUIO

[IpEBPALLCHUN

47 | Ob6o0meHue n [oBT. YOHUC3 | 3akpericHre MOTyIeHHBIX YMeTh IPUMEHAITh Temarnyeckn | Breimenenue
CHCTEMaTH3AIHA IT. 15- 3YH nonydenssie 3YH mpu it onpoc CYIIIECTBEH-
TIPOHAEHHOTO 31 M3yICHUH TEMBI Ha HBIX MIPU3HAKOB

MpUMepe TPEHNPOBOYHBIX N3yIaeMBIX
3aIaHU{ U YOPa)KHEHUH. SIBJICHUN

48 | KoutposbHas padora Ne 2 YK 3akperuieHne 1 KOHTPOIIb Ymers npumersaTs 3YH B Kontpons-Has

no Teme: «Hemeramiann

noydeHHbIX 3YH mo teme

K/p

pabora




V. OPTAHUYECKHUE I1. 32,y. | YOUC3 | IIpeamer opraHnveckon J1.006pa3mpr 3HaTh OCOOCHHOCTH Texkymuii Boiaenenue
COEJUHEHUA (15 4.) 1 xuMmuHd. Bemectsa IIPUPOJHBIX U OpPraHUYECKUX COCIUHEHUH, | Ompoc CYILECTBEH-

49 | IIpeameT opraHUYecKOi OpraHu4ecKue u CHHTETHYECKUX OCHOBHBIE TTOJI0KEHHS HBIX NIPU3HAKOB

XHMUH. HEOpraHWYecKHe, OT- BEILIECTB TEOPUH  XUMHYECKOTO N3y4aeMBbIX
HOCHUTEIBHOCTD TTOHSTHS crpoenust A.M. byrneposa. SIBJICHUH
«OpraHIYeCcKHe BEIIECTBAY. 3HaTh  OCHOBHBIE TIO-

[TpuanHEI MHOTOOOpa3Us JIOKEHHS TEOPHH XU~
OpraHWYeCcKUX COCITUHEHHH. Muueckoro crpoerns A.M.
CtpoeHue aToma yrieposa. Byrneposa.

XUMHYECKO€E CTPOeHUE YMeTh 00BSICHATD
OpraHWYecKUX COCITMHEHHH. MHOroo0pasue
MornexyssipHble 1 OpPraHWYecKUX COETMHEHHH,
CTPYKTYpPHBIE (OPMYIIBI COCTaBJISITh CTPYKTYPHBIC
OpPraHM4ecKUX BEIEeCTB. thopmyubI.

50 | Ipakruyeckas padora Ne 4. | IlosT. v33 IIpaxTryeckas 3HaTh OmpeeIeHue Opr. IIpaxktnyeckas | Boeinenenue
3HaKOMCTBO ¢ 00pa3uamMu IT. 32 pabota XMMHH, YTO U3yJaeT JaHHas | paboTa CYIIECTBEH-
XHM. CPe/ICTB CAHUTAPUH H HayKa, pa3iiuuusi MKy HBIX TIPHU3HAKOB
TUTHEHBI. OpPraHM4YecKUMH U U3y4aeMbIX

HEOPraHUYCCKUMU SIBJICHUN
BEILIECTBAMH, OCOOEHHOCTH

CTPOEHUS U CBOMCTB OpT.

BEILIECTB

51 | IpakTuyeckas padora Ne 5. y33 ITpakTudeckast [Mpaktuyeckas | Beinenenne
3HaKOMCTBO ¢ 00pa3uamMu pabota pabora CYIIIECTBEH-
JIEKAPCTBEHHBIX HBIX IPU3HAKOB
Npenaparos U3y4aeMBbIX

SIBIICHUUN

52 | IlpenenbHbIE YrIIEBOAOPOIBI. II. 33 KY YrneBogopoas. . 3HaTh COCTaB, H30MEPHIO U ®poHTaNb-

Knaccudukanus, ocaoBHble | LllapocrepskHeBas U | HOMEHKIATYpy aJIKaHOB, MX | HBIH OIPOC
MONOXKEHUs Teopuu A. M. MacmrabHas CBOWCTBA.
Bbyrnepoa. U3omepus. MOJIENH MOJIEKYJT YMeTp 3anuchiBaTh
[IpupoaHble HCTOUHUKN aJIKaHOB. 'OpeHne | CTPYKTypHBIE (OPMYIIBI
YTJIEBOZIOPOJIOB METaHa U Jp. BXHEHIINX HX
YTJIEBOJOPOJIOB, MpeICTaBUTETIEH, H30MEPOB,
oOHapyXeHHe TOMOJIOTOB.
MPOIYKTOB
TOPEHMS.

53 | lpaktuyeckas padora Ne 6. | IlosT. ¥33 IIpenensHble IIpakTryeckas ‘YMeTh H3roTaBIuBaTh [Ipaxtrdeckas | Ycunenue
H3roroBiaenue moeJiei I1. 32, YIJIEBOAOPOIBL. pabora MOJIEH TIPOCTEHIINX /B pabora MIPAKTHIECKOM
yIJ1eBO0POI0B. 33 HAIpPaBJICHHOCT

, OTIopa Ha
JKA3HEHHBIN

OIBIT peOEHKa,
OpHEHTALNH Ha
MEXIpPEIMETH

bI€ CBSI3H




54 | HemnpexnenbHble I1. 34,y. | KY Henpenenbusie bl 3HaTh COCTaB, U30MEPHIO, ®poHTaNb- Beinenenue
YTIIEBOOPO/IBL. 1-3 YTIIEBOJOPOIBL. DTHIICH. [onyuenne HOMEHKJIATypy aJIKeHOB, WX | HBII OIpoc CYIIECTBEH-
XUMHYECKOE CTPOCHUE stwieHa. ['openne XHUMUYECKHE CBOMCTBA 1 HBIX NIPU3HAKOB
MOJIEKYJIBI STHIICHA. STHJICHA. CIOCOOBI TOMYYESHHUS Ha N3y4aeMBIX
JIBoliHas CBSI3b. Bsaumoneiicteue IpUMepe ITUIEHA. YMETh SIBIICHUI
BzanmopeiictBue sTriieHa ¢ | ero ¢ OpoMHON Ha3bIBaTh H3y4YECHHBIE
BOJOM. Peakumm BOJIOM M pPaCTBOPOM | BEILIECTBA 110 TPUBHAIBHON
MOJIMMEPHU3ALIIH ATUIICHA. TepMaHraHaTa U MEXTyHapOIHOU
[onuaTniex u ero KaJms HOMEHKJIAType.
3HAYCHHUE. YMeTh XapakTepu30BaTh
XHUMUYECKHE CBOMCTBA
AJIKEHOB
55 | TlonsiTve O MpeneIbHBIX IT. 35,y. | KY [TonsTue o npeaenbHbIX pl| 3HaTh COCTaB, U3OMEPUIO U Texymuii B o3nakomu-
OJTHOATOMHBIX 1-5 OJTHOATOMHBIX CIMPTaxX Ha O6pa3upl HOMEHKJIATypy MpeAeNbHBIX | Onpoc TEILHOM
cnuprax. ['nunepus. NpUMepax MeTaHoua 1 METaHOJIa, 3TAHONA, | OAHOATOMHBIX CIIUPTOB U TIOpSIIKE
staHona. TpexaToMHbIi STHJICHTJIUKOJIS, TJIUIIEPUHA, UX CBOWCTBA.
CIUPT — TIIHLEPUH. TJIMLEpUHA. YMeTh ONnuChIBaTh CBOMCTBA
KauectBennas 1 (HDU3UOTOTUIECKOE
peakius Ha JISWCTBHE Ha OpraHu3M
MHOT0ATOMHBIE METHIJIOBOTO U STHIIOBOI'O
CITMPThI CITUPTOB.
56 ANbIeTUab. amucu KY ITousaTHe 00 anpaerugax 3HaTh COCTaB, H3OMEPUIO U Texymmii B o3naxomu-
B HOMEHKJIATYpY aJbJIeTHIOB, | ONpOC TEIbHOM
TeTpajau HX CBOMCTBA. HOpsIAKE
57 | IlpenenbHble KapOOHOBBIE IL. 36,c. | KY OpHoocHoBHBIe TipeaenbHble | J[. Tunuuneie 3HaTh COCTaB, H30MEPHIO U Texymmii B o3naxkomu-
KHCIIOTHI. 217-219 KapOOHOBBIE KHUCTIOTHI HA KHCIIOTHBIE HOMEHKJIATYpy IPEIeTIbHBIX | OMpPOC TEIbHOM
IIpUMeEpE YKCYCHOM CBOICTBA YKCYCHOH | KapOOHOBBIX KHCJIOT, HX HOpsIAKE
kucnotel. Ee cBoiicTBa n KHUCJOTBI: CBOIICTBa U IIPUMEHEHUE.
npuMmeHeHue. CTeapyHoBasi | B3aUMOJCHCTBHE €€ | YMETh Ha3blBaTh U3yuCHHBIE
KHCJIOTa KaK MpPEeCTaBUTENb | C METaJIoM, BEILIECTBA, 3aIHCHIBAThH
JKUPHBIX KapOOHOBBIX OKCHJIOM MeTajlla, | YpPaBHEHUs pEaKLUH C UX
KHUCIIOT. OCHOBaHHEM U Y4acTHEM.
COJIBIO YMeTh XapaKkTepu3oBaTh
(xapOoHaTOM) OCHOBHBIE XUMHUIECKUE
CBOMCTBA.
58 | CioxHble 3pupbI. I1. 36,y. | KY Crnoxusie 3¢upsl. Peakimn | . Iloryuenne 3HaTh COCTaB, CBOWCTBA, Texymmii B o3nakomu-
1-3 3Tepu(UKAINH U TIOHATHE O | CIIOXKHBIX 3(DUPOB: MOJyYeHHE U IPUMEHEHNE orpoc TELHOM
CIIOXHBIX 3(Hupax. CHHTE3 3THIIOBOTO CIIOXXHBIX 3(HPOB TOpSAIKE
3¢upa yKCycHOH YMeTh Ha3bIBaTh U3YYEHHbBIE
KHCIIOTBI BEIIIECTBA.
59 | XKupsL. I1.37,y. | KY Kupsr xak cnoxasie 3¢pupsr | 1. OOpas3iisr 3HaTh COCTaB, CBOWCTBA, Texyrmmii B o3nakomu-
1-4 TIIMIEPYHA U JKUPHBIX TBEPABIX U MOJy4eHHE W TIPUMEHEHHE | Ompoc TETLHOM
KHCITOT. JKUJKUX JKAPOB. JKHPOB. TIOpSAIKE

PactBopumMocTh
JKUPOB.
Jloka3aTenbcTBo
HENPENENBHOCTU y
JKUJIKHX JKUPOB.

YMeTh Ha3eIBaTh
M3Yy4YEHHBIE BEILECTBA.
YMeTh XapaKTepu30BaTh
OCHOBHBIE XUMHUYECKHE
CBOMCTBaA




60 | Ilomstue 06 amuHOKMCHOTax. | I1. 38 KY [MonsTHE 00 J. JokazarenbcTBO | 3HATH COCTaB, OCOOBIC Texkymuii B o3nakomu-

aMHHOKHCIIoTax. Peakiym HaJI4IHs CBOICTBA aMUHOKHCIIOT U UX | OIPOC TEJILHOM
NoNMKOHAeHcanuy. benkwy, (DYHKIIMOHANBHBIX | OMOJIOTHYECKYIO POJIb. TIOpSIIKE
HX CTPOCHHUE U TPYII B pacTBOpax | YMeTh 3aliChIBaTh
Ouonornaeckast poib. AMHHOKHCIIOT. ypaBHEHUSA

[{BeTHBIC peakuuy | peaKIiK TOJUKOHAESHCAIIH,

0eKoB. OOHapY>KUBaTh OENKHU 110

PactBopenne n LBETHBIM PEAKIIUAIM

ocakaeHne OelKOB. | YMeTh XapaKTepu30BaTh

Henaryparms OCHOBHBIE XMMHUYECKHE

OenkoB CBOIiCTBa.

61 | IlonsTue 00 yriaeBoaax. I1. 39, KY I'moko3a, ee CBOMCTBA U J. Peaxius 3HaTh COCTaB, Texymmii B o3nakomu-

Tabnuna 3HavyeHue. Kpaxman u «cepedpsHOTO KJaccu(uKanuio, CBOMCTBa | ompoc TEILHOM
LeJII0J103a (B CPaBHEHUH), 3epKasay, Y 3HaYCHHUE YIJIeBO/IOB Ha TIOpsIKE
ux Ouooruyeckas poib. B3aMMOJICHCTBHE C | IPUMEPE TITFOKO3BI.

THAPOKCHIIOM MeH | YMeTbh 3aIiChIBaTh

(I). Peakiust YpaBHEHHUS peaKLuii ¢

Kpaxmaja ¢ HOJOM. | y4acTHEM TIIIOKO3bI.
YMeTb XapaKkTepu3oBaTh
OCHOBHBIC XUMHUYCCKHE
CBOIICTBA.

62 | [Nonumepst IT1. 40, y. | KY Ilonumepsl: HaTypaJIbHEIE, Hmets npencraBieHue o Texymui Beinenenue
1-3, HCKYCCTBEHHBIE, MOJIMMEPHBIX MaTepHaiax orpoc CyIIIECTBEH-
nos. L. CHHTETHUYECKHE HBIX IPU3HAKOB
32-39 N3y4aeMbIX

SIBJICHUN

63 | KontpoJbHas padora Ne 3 YK 3akperuieHue 1 KOHTPOJIb Ywmers npumensts 3YH B Konrtponsnas
1o teme «Opranuyeckue nonydeHHslx 3YH no teme K/p pabora
coeIUHEHMS»

64 | VI. OBOBIIIEHUE 3amucn | YOUC3 | 3akpemnieHue MOITy4eHHBIX Ymers npumMensts 3YH, ®ponranbHelii | Beinenenue
3HAHUM MO XUMHM 3A | B 3VH MOTYYEHHBIE IIPU U3Y4EHUU | OIIPOC CYIIIECTBEH-
KYPC OCHOBHOM TeTpaau TEM, B XOJI€ BBITIOJIHEHHS HBIX TIPU3HAKOB
KOJIBI (54.). TPEHUPOBOYHBIX 3aJaHUN U H3y4aeMBbIX
Ilepuoauueckuil  3aKOH U YIpaKHEHUI SIBIICHUN
MIEpHOANYECKast CHCTEMA
XMMHUYECKHX JIEMEHTOB.

Turbel XUMUYECKUX CBSI3EU U
KPHUCTAJUINYECKHUX PEIIETOK.
Kiaccudukanmst XUMHIECKHUX
peakuui

65 | IIpocTbie BemiecTBa— 3ammucu | YOUC3 | 3akperuieHue MOTydeHHBIX YMmers npumensTs 3V H, ®ponranbHei | Beimenenue
METaJUThl 1 HEMETaJLTBI B 3YH MOJTYYCHHBIE TIPH U3YYECHHH | OIpocC CYIIECTBEH-
I'enetnueckas cBs3b TeTpaan TEM, B XOJIC BHIITOITHEHHUS HBIX MIPU3HAKOB

TPEHUPOBOYHBIX 3a/laHUI 1 N3yIaeMBIX
yIpa>KHEHUH SIBIICHUI




66 | Oxcuabl, KHCIIOTHI, COJH | 3amucu | YOUC3 | 3akperieHue Nomy4eHHbIX YMmers npumMeHsaTs 3YH, ®ponranbHelii | Beinenenue
ocHoBaHus B cBete TOl u B 3VH MIOJIyYEHHBIE IIPU U3YYEHUH | OIPOC CYILIECTBEH-
OBP. TeTpaau T€M, B XOJI€ BHIIOIHEHUS HBIX IPU3HAKOB
TPEHUPOBOYHBIX 3alaHUN U H3Yy4aeMBbIX
yIpa>KHEHUH SIBICHUI
67 | UToroBasi KOHTPOJIbHAS YK 3akperuieHre U KOHTPOJIb YMets npumeraTs 3YH B Kontponbnas
pa6ora Ne 4 MONTYYeHHBIX 3a rog 3YH K/p pabora
68 | Hrorossiii ypok




