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PaGouas nporpamma no xumum, 8kjacc (2 yaca B HeJies110, 72 yaca)

Ilnanupyemoie pesynomamot 0céoenus yuednozo npeomema, Kypca
[Tnanupyemsble pe3ynbTaThl OCBOCHHS y4€OHOTO MpeaMeTa

JIMYHOCTHBIE ¥ METaNpPEeIMETHbIC PE3YIbTAThl OCBOEHUS YY€OHOI0 peiMeTa, Kypea
dopMupoBaHNE YHUBEPCATBHBIX YUCOHBIX AEUCTBHMA

(JIMYHOCTHBIE U METANPEAMETHBIE Pe3yJIbTaThl)

B pesynbrare u3ydenus Bcex 0€3 UCKIIOYESHHUS IIPEJAMETOB MIPH MOJTyYSeHUH HAa4yaIbHOTO 00IIero
00pa30BaHus y BBITYCKHUKOB OYAyT C)OPMUPOBAHBI JINYHOCTHBIE, PETYIATUBHBIE,
No3HaBaTeNbHbIE 1 KOMMYHUKAaTHBHBIC YHUBEPCAIbHbIE yueOHbIE ACHCTBUS KaK OCHOBA YMEHUS
YUUTBCHA.

JIn4HOCTHBIE PE3YJIBLTATHI

Y BbINYCKHUKA OYyAyT c(hOPMUPOBAHBIL:

BHYTPEHHSS [TO3ULINS IKOJbHUKA HA YPOBHE MOJOKHUTEIBHOTO OTHOIIEHUS K LIKOJIE,
OpHMEHTALMU HA COJIEPKATEIbHBIE MOMEHTHI IIKOJIbHON ACHCTBUTEIBHOCTH U IPUHATUS
o0pasia «XOpoIIero y4YeHUKa;

MIMPOKasi MOTUBALMOHHAs OCHOBA y4E€OHOM AESTEIbHOCTH, BKIIIOYAIOIAs COLIMAIbHBIE,
y4eOHO-103HABATEJIbHBIE U BHEIIHUE MOTHUBBI;

yueOHO-1103HaBaTeIbHbIN HHTEPEC K HOBOMY Y4eOHOMY MaTepHally U criocodaM pelieHus HOBOH
3a/1a4H;

OpHEHTAallMs Ha TIOHUMAaHUE IPUYMH ycrexa B yUeOHON AeATeIbHOCTH, B TOM YHCIIE Ha
caMOaHaJIN3 ¥ CAMOKOHTPOJIb pe3yiIbTaTa, Ha aHAJIN3 COOTBETCTBUS PE3yJIbTaTOB TPEOOBAHHIM
KOHKPETHOM 3aJjau, Ha [IOHUMaHUE OLEHOK YYHUTEJIEH, TOBApUIIEH, POJUTENIEH U IPYTUX
JIIOJIEH;

CHOCOOHOCTH K OLIEHKE CBOCH yueOHO e TeIbHOCTH;

OCHOBBI TPAXKIAHCKOW UAEHTUYHOCTH, CBOEH STHUYECKON MPUHAICKHOCTH B (hopMme
OCO3HAaHMA «SI» Kak wieHa ceMbH, IIPEACTABUTEIN HApOAa, TpaxaaHnnHa Poccun, 4yBcTBa
CONPUYACTHOCTH U TOPJIOCTH 3a CBOXO POaMHY, HApOI M UCTOPHIO, OCO3HAHUE OTBETCTBEHHOCTH
yesioBeKa 3a ofliee 6Jaronony4me;

OpUEHTAalMs B HPABCTBEHHOM COJIEP>KaHUM U CMBICIIE KaK COOCTBEHHBIX IMOCTYIKOB, TaK U
IIOCTYIIKOB OKPYKAIOLIUX JIFOCH;

3HAHUE OCHOBHBIX MOPAJIbHBIX HOPM M OPUEHTALUS HA UX BBIIIOJIHEHUE;

pa3BUTHE 3TUUYECKUX YYBCTB — CThIA, BUHBI, COBECTU KAK PETYJIATOPOB MOPAIBLHOIO
ITOBEJICHUS; IOHUMAaHNE YyBCTB APYTHX JIIOJEH U COIIEPEKUBAHNUE UM,

yCTaHOBKA Ha 370pOBBINA 00pa3 *KHU3HMU;

OCHOBBI 3KOJIOTUYECKON KYJIBTYPBI: IPUHATHE HEHHOCTH IPUPOTHOTO MUPA, TOTOBHOCTH
CJIEI0BATh B CBOEH AEATEILHOCTH HOPMaM IIPUPOJIOOXPAHHOT0, HEPACTOYUTEIBHOIO,
3/10pOBbECOEPEraroIIero MOBEACHMS;

YyBCTBO IIPEKPACHOTO U ICTETUYECKUE YyBCTBA HA OCHOBE 3HAaKOMCTBA C MUPOBOU U
OTEYECTBEHHOM XY/I0KECTBEHHON KYJIbTYpPOH.

BhINYCKHUK TOAYYUT BO3MOXKHOCTD JUIs HOPMUPOBAHMS:

BHYTpPEHHEH MO3ULUU 00yUYarouierocsi Ha ypoBHE MOJIOKUTEIBHOIO OTHOIIEHHUS K
00pa3oBaTeNbHON OpraHU3aIlK, TOHUMaHNU HEOOXOIMMOCTH YU€HUs, BEIPQXKEHHOTO B
npeobiajaHiy yueOHO-1103HABAaTEIbHBIX MOTHBOB U MPEANOYTEHNHN COLMAIBHOIO Criocoda
OILICHKY 3HAHUH;

BBIpQ)KEHHOW yCTOWYMBON y4eOHO-II03HABATEIbHON MOTUBALIUY YUEHUS;

YCTOWYHMBOTO y4eOHO-TI03HABATENILHOIO HHTEPECa K HOBBIM OOLIMM crioco0am pelieHus 3a/1ay;
aJIeKBaTHOTO MMOHUMAaHMsI MPUYMH YCTIEUTHOCTH/HEYCTIEITHOCTH y4eOHOM! AeSITeTbHOCTH;




MOJIOKUTENLHOM aIeKBaTHOM TU(PepeHIINPOBaHHON CAaMOOLIEHKHU Ha OCHOBE KPUTEPHUs
YCIIEIIHOCTH pealn3aliy COLUAIBHON PO «XOPOLIET0 YUYCHHUKAY;

KOMITETEHTHOCTH B PEaTU3ali OCHOB I'PXKAAHCKON MJCHTUYHOCTH B IOCTYIKAX U
JeSITEIbHOCTH;

MOpPaJIbHOTO CO3HAHHUS HA KOHBEHIIMOHAJILHOM YPOBHE, CIOCOOHOCTH K PEIICHUI0 MOPAIBHBIX
JMJIEMM Ha OCHOBE y4eTa MO3ULMHA NapTHEPOB B OOLIEHUH, OPUEHTALIMU HA UX MOTUBBI U
YyBCTBA, YCTOMYMBOE CIIEOBAHUE B MMOBEICHHH MOPAIILHBIM HOPMaM U 3THYECKUM
TpeOOBAHUSAM;

YCTAHOBKH Ha 37I0POBBI 00pa3 JKU3HU U Pean3aliy €€ B PeaJbHOM IMOBEACHUH U MOCTYIIKAX;
OCO3HAHHBIX YCTOWYMBBIX ICTETUYECKUX MTPEIIOYTEHUN 1 OPUEHTALUU Ha UCKYCCTBO KaK
3HAYUMYIO C(pepy YeTIOBEUECKON KU3HU;

SMIATHUU KaK OCO3HAHHOT'O MOHMMAaHUsI YyBCTB JAPYIHX JIOJIEH U CONEpeXUBAHUS UM,
BBIPQ)KAIOIIMXCS B MMOCTYIKAX, HAPABICHHBIX HA MIOMOIIb JPYTUM U 00eCTIeueHHE UX
OyraromoJTyqus.

PerynaruBHbie yHUBEpcalbHbIC YUeOHbIC TEHCTBUS

BbInyckHUK Hay4uTCS:

NPUHUMATH U COXPAHTh y4eOHYI0 3a/1a4y;

YUHMTBIBATh BbI/ICJICHHBIE YUUTEIEM OPUEHTHUPHI IeHCTBHS B HOBOM Y4eOHOM MaTepuaie B
COTPYAHUYECTBE C YUUTEIIEM;

IUTAHUPOBATh CBOM JEMCTBUS B COOTBETCTBHUHU C IIOCTABJICHHOM 3a/1a4ell U YCIIOBUSMHU €€
peanu3anym, B TOM YMCIIe BO BHYTPEHHEM ILJIaHE;

YUHUTBIBAaTh YCTAHOBJICHHBIE ITPaBUJIa B IJIAHUPOBAHUU U KOHTPOJIE CIIOc00a pelieHus;
OCYIIECTBIIATH UTOTOBBIN M MOIIATOBBI KOHTPOJIb MO PE3yJIbTATY;

OLIEHUBATh [IPABUIILHOCTD BHITIOJIHEHUS ICHCTBHSI HA YPOBHE aJIEKBaTHOM peTPOCHEKTUBHOMN
OIICHKH COOTBETCTBHUS PE3yIbTATOB TPEOOBAHUSAM JTAHHOH 3a/1a4H;

aJIeKBaTHO BOCIIPUHUMATh NMPEUIOKEHUS U OLIEHKY YUUTeJel, TOBapuLlel, poauTenei u
JIPYTUX JIIOAEH;

pas3in4arh coco0 U pe3yibTaT AeHCTBUS,

BHOCHUTH HEOOXOTUMbIE KOPPEKTUBHI B ICHCTBHE ITOCTIE €T0 3aBEPIICHHS Ha OCHOBE €T0 OIICHKH U
ydeTa XapakTepa C/Ie/JaHHbIX OLIMOO0K, UCIOIb30BaTh NPEJIOKEHHS U OLIEHKHU TS CO3JaHUs
HOBOT0, 00JIee COBEPIIIEHHOTO Pe3yJIbTaTa, UCIIOIb30BaTh 3alKCh B IM(POBOI (hopme xoaa u
pEe3yabTATOB PELIeHHs 3a/1a4, COOCTBEHHOM 3By4allleil peur Ha pyCCKOM, POJHOM M MHOCTPaHHOM
SI3BIKAX.

BBINYyCKHUK MOTYYUT BO3MOKHOCTb HAYUUThHCS:

B COTPYIHUYECTBE C YUUTEIIEM CTAaBUTh HOBBIC YUeOHBIC 3a/1a4H;

npeoOpa3oBbIBATH MPAKTUYECKYIO 33/1auy B I03HABATENbHYIO;

NPOSIBIIATH TI03HABATEIIbHYIO HHUIIMATUBY B YU€OHOM COTPYJHHUYECTBE;

CaMOCTOSATENILHO YYUTHIBATh BbIJICICHHbIE YUUTEIEM OPUEHTUPHI AEUCTBUS B HOBOM Y4eOHOM
Marepuae;

OCYIIECTBIATh KOHCTATUPYIOUINH U MPEeIBOCXUIIAIOIIMA KOHTPOJIb MO PE3YNIbTaTy U 10
croco0y AeWCTBUS, aKTyaJIbHBIA KOHTPOJIb HA YPOBHE NMPOM3BOJIBHOTO BHUMAHHS,
CaMOCTOSITENIHO OLIEHUBATh MPABUIBHOCTh BBHIIOJHEHUS AEUCTBHUS U BHOCUTH HEOOXOJMBbIE
KOPPEKTHBBI B HCITOJHEHNE KaK 110 X0y €r0 pealn3alny, Tak U B KOHIIE JICHCTBHS.
[To3HaBaTenbHbIC YHUBEPCATIbHbBIC YUeOHbIE IeHCTBUS

BBITyCKHUK HAYYUTCS:

OCYILECTBIISATh MIOUCK HEOOXOIMMOM MH(OPMAINK IS BBITTOJIHEHHS YUeOHBIX 3aaHUi C
UCTIOJIF30BaHUEM YUEOHOM TUTEpaTyphl, SHIIMKIIONIENHA, CIIPABOYHUKOB (BKITFOUAsT
AIIEKTPOHHBIE, IU(POBHIE), B OTKPHITOM HHPOPMAITMOHHOM ITPOCTPAHCTBE, B TOM YHCIIE
KOHTPOJIMPYEMOM TIpOCTpaHcTBe cet IHTEepHeT;

OCYILECTBIIATH 3alKCh ((PUKCalNIO) BEIOOPOUHOI HH(OpMAIK 00 OKpYsKarolieM

MUpe U 0 cebe caMoM, B TOM 4ucie ¢ momoulsio uHcTpymentoB UKT;




HCTIOJIh30BaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA, B TOM YHCIIE MOJIENH (BKIFOUYasi BUPTYAJIbHEIC)
U CXeMbI (BKJIIOYasi KOHIENTYalbHbIE), UIS PEIIeHUs 3a/1aY;

MPOSIBIISATH TIO3HABATEILHYIO HHUIIMATUBY B Y4EOHOM COTPYTHUYECTBE;

CTPOUTH COOOLIEHUS B YCTHOW U MUCbMEHHOHN (opMe;

OPHEHTHPOBAThCS HAa pa3HOOOpa3ue crioco00B PEIICHUS 33/1ay;

OCHOBaM CMBICJIOBOTO BOCHPUSTHS XyJ0KECTBEHHBIX U MMO3HABATEIbHBIX TEKCTOB, BBIICIATh
CYIIECTBEHHYIO HH(OPMAIIHIO M3 COOOIIEHUI pa3HBIX BUIOB (B MEPBYIO OYEPeb TEKCTOB);
OCYIIIECTBIISITh aHAJIN3 OOBEKTOB C BBIJICICHUEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB;
OCYIIECTBIISATH CHHTE3 KaK COCTABIICHUE IIEJIOTO U3 YaCTeH;

MPOBOAUTH CPABHEHHE, CEPUALIUIO M KJIACCU(PUKAIIMIO 110 3aJJaHHBIM KPUTEPHUSIM;
yCTaHABJIMBATh IPUYMHHO-CJICICTBCHHBIC CBS3H B H3y4aeMOM KPYTe SIBICHHIA,

CTPOUTH pacCyXAeHUs B POpME CBSI3U MIPOCTHIX CYXKJIEHUI 00 00BEKTE, €r0 CTPOCHUH,
CBOMCTBaX U CBS3SX;

000011aTh, T. €. OCYIIECTBIIATh T€HEPAIU3AIIMIO U BbIBEJCHHE OOIIHOCTH AJIs LIEJIOT0 Psijia WK
KJIacca eMUHUYHBIX 00BEKTOB, HA OCHOBE BBIJICIICHUS CYIITHOCTHOU CBSI3U;

OCYIIECTBIISATH MOJIBEJICHHUE MO/ MOHSATHE Ha OCHOBE PAaCIiO3HABAaHUS 00BEKTOB, BBIICICHUS
CYIIECTBECHHBIX MPU3HAKOB U UX CUHTE3a;

yCTaHaBIIMBATh AHAJIOTHH;

BJIQJICTh PSZIOM OOIIMX TIPUEMOB PEIICHHMS 3a/1a4.

BhBINYCKHHUK TOTYYUT BO3MOXKHOCTh HAYYUTHCS:

OCYIIECTBIISATh PACITUPEHHBIN MMOUCK WH(POPMAITUU C UCITOJIb30BAHUEM PECYPCOB OMOINOTEK U
cetu HTEpHET;

3aMMChIBaTh, PUKCUPOBATH HHPOPMAITHIO 00 OKPYKAFOIIEM MUPE ¢ TOMOIIHI0 HHCTPYMECHTOB
UKT;

CO3/1aBaTh U MPEOOPA30BHIBATH MOJICIIA U CXEMBI JIJIS PEIICHHS 3a/1a4;

OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHHUS B YCTHOM U MUCbMEHHOU hopme;
OCYIIECTBIIATH BEIOOp HanOomee 3QPEeKTUBHBIX CIIOCOO0B pelIeHHMS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

OCYIIECTBIISATH CHHTE3 KaK COCTABJICHUE IIEJIOT0 U3 YACTEH, CAMOCTOSATEIBHO JIOCTPanBas U
BOCTIOJIHSISL HEIOCTAIOIINE KOMITOHEHTHI;

OCYIIECTBIISATH CPABHEHUE, CEPUAITUIO U KIacCH(DHUKAINIO, CAMOCTOSTEIHLHO BEIOMpasi OCHOBAHUS
U KPUTEPUU ISl yKa3aHHBIX JIOTUYECKUX ONepalnii;

CTPOUTH JIOTHYECKOE PACCYKICHUE, BKIIOYAIOIIECe YCTAHOBICHHE TPUYUHHO-CIICICTBEHHBIX
CBsI3€EH;

MPOU3BOJIBHO U OCO3HAHHO BJIAJIETh OOIIMMH IMPUEMaMHU PEIICHUS 3a]1a4.

KoMMyHUKaTHBHBIC YHUBEpCAIbHbBIE YIeOHbIEe IeHCTBUS

BBITyCKHUK HAYIUTCS:

aJIeKBaTHO MCIIOJIb30BaTh KOMMYHUKATHBHBIE, MIPEXK/IE BCETO PEUEBBIC, CPENICTBA IS PEIICHUS
pa3TMYHBIX KOMMYHHUKATUBHBIX 3a/1a4, CTPOUTH MOHOJIOTHYECKOE BBICKa3bIBaHUE (B TOM YHCIIC
COTIPOBOXK/Ias €T0 ayJUOBU3YATbHOM MOJAEPKKOMN ), BIaJAETh AHATOTHYecKoi popmoit
KOMMYHHKAITIH, UCTIOJIb3YS B TOM YHCIIe cpeacTBa U HHCTpyMeHThl MKT u 1ucTaHImOHHOTO
OOIICHHUS;

JIOITYCKaTh BO3MOXKHOCTH CYIIIECTBOBAHUS Y JTFOJCH Pa3TUYHBIX TOUEK 3pECHUS, B TOM YHCJIC HE
COBMAJIAIOIIUX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA TIO3UIIUIO TApTHEPA B OOLICHUH U
B3aMMO/ICHCTBUY,

YUUTHIBATh pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAMHAIIUY PA3IUYHBIX TIO3UIIUN B
COTPYJTHUIECTBE;

dbopMynupoBaTh COOCTBEHHOE MHEHUE U TTO3UIINIO;

JIOTOBAPUBATHCS M MPUXOIUTH K 00IIEMY PEIICHHIO B COBMECTHOM JEATSILHOCTH, B TOM YHCIIC
B CUTYalllU CTOJKHOBEHUS HHTEPECOB;

CTPOUTH IMOHSATHBIC JIS TAPTHEPa BHICKA3bIBAHUS, YIUTHIBAIOIINE, YTO ITAPTHED 3HACT U BUIWT, a
4TO HET;




3a/1aBaTh BOTIPOCHI;

KOHTPOJIMPOBATh JICHCTBUS TIApTHEPA;

UCIIOJIL30BATh PEUb JIJISl PETYJISIIUU CBOCTO JCHCTBUS;

aJICKBaTHO MCITOJIb30BaTh PEUEBBIC CPEJICTBA JIJIS PCIICHHS Pa3IMUYHBIX KOMMYHHUKATHBHBIX
3a/1a4, CTPOUTH MOHOJIOTHYECKOE BBICKA3bIBAHKE, BIAJICTh AHATIOTUYECKOM (popmoii peun.
BBIITYCKHHK TOJYYHUT BO3MOKHOCTh HAYUUTHCS:

YYUTHIBATH U KOOPJAUHHUPOBATH B COTPYIHUYECTBE MOZUIIUU APYTUX JIFOJIEH, OTIIMYHBIC OT
COOCTBEHHOIA;

YVUUTHIBATh PAa3HbIC MHCHUS U UHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;
MMOHMMATh OTHOCUTEIILHOCTh MHEHUI U TIOJXO0B K PEIICHUIO TPOOIIEMBI;
apryMEHTHUPOBATH CBOIO MO3UIUIO U KOOPJAUHUPOBATH €€ C MO3UIIUSIMHU MTapTHEPOB B
COTPYIHUYECTBE MIPH BEIPAOOTKE OOIIEr0 PEIICHUS B COBMECTHOM JCSITCIbHOCTH;
MPOIYKTUBHO COJICHCTBOBATH Pa3peIIeHNI0 KOH(MIMKTOB HA OCHOBE yueTa MHTEPECOB U MO3UIUI
BCEX YYaCTHUKOB;

C YUETOM IieJield KOMMYHHKAITUH IOCTATOYHO TOYHO, TOCIIECIOBATENILHO U MTOJIHO TePeaBaTh
napTHepy HE0OXOAUMYI0 HH(OPMAIIHIO KaK OPUEHTHP JIJISl [IOCTPOCHUS ICHCTBHUS;

3a/1aBaTh BOMPOCHI, HCOOXOAMMBIE JIJIsi OPTaHU3AIMH COOCTBEHHON IEATEIIBHOCTH H
COTPYZHUYECTBA C MAPTHEPOM;

OCYIIECTBIISATh B3AaMMHBIN KOHTPOJIb M OKA3bIBATh B COTPYIHUICCTBE HEOOXOIUMYIO
B3aHMOIIOMOIIIb;

aJICKBATHO MCITIOJIb30BaTh PEUEBBIC CpeIcTBa A A (HEKTHBHOTO PEIICHUsT pa3HOOOPa3HBIX
KOMMYHHKATHBHBIX 337124, IJITAHUPOBAHUS U PETYJISIIIMUA CBOCH JIEATEIILHOCTH.

HDCI{MCTHHG PE3YJIbTAThl OCBOCHUA V‘IG6HOFO nopeamMceTa, Kypca

IIpenmeTHble pe3yJibTaThI:

Y4YeHuk HayuuTcs:

XapaKTepu30BaTh OCHOBHBIE METO/Ibl TO3HAHMUS: HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT;
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHH «aTOM», «MOJIEKYJIa», «XUMUYECKUI
IIEMEHTY, IIPOCTOE BEILECTBOY, «CIOKHOE BEILECTBOY, «BAJICHTHOCTBY, «XUMHUYECKas
peakuus», UCIO0JIb3ys 3HAKOBYIO CUCTEMY XUMUMU;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMS MACCHI BEILIECTB, [IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TE€OpHUU;

pa3nuyaTh XMMUUYECKHUE U (PU3NUYECKUE SIBICHUS;

Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

OTIpeNieNIATh COCTaB BEUIECTB MO UX (hopMysam;

OIPEAEIIATh BaJICHTHOCTh ATOMa 3JIEMEHTA B COEIMHEHUSX;

OTPEENATh TUIl XUMUYECKUX PEeaKIuil;

Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIUi;

BBISBJISITH IPU3HAKH, CBUJETEIBCTBYIOIINE O MPOTEKAHUHM XMMHYECKON PEaKIMU IIPU
BBITNIOJTHEHUHM XUMUYECKOIO OIbITA;

COCTaBJIATH GOPMYJIbI OMHAPHBIX COEAMHEHUI;

COCTaBJISITh YPaBHEHUS! XUMUYECKUX PEaKIUii;

co0uro1aTh MpaBuiia 0€30MacHoN paboThl IPU MPOBEICHUH OTIBITOB;

M0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCYI0M;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIUHCIISATH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA M0 POpMYyJie COeAMHEHMUS,;
BBIYUCIISATH KOJIMYECTBO, 00bEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB
WJIM IPOJYKTOB PEAKLIUY;

pPacKpbIBaTh CMBICI MIOHATHUS «PaCTBOPY;



BBIYHCIIATh MAaCCOBYIO JIOJIO PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;
Ha3bIBATh COCIMHEHHNS U3yYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;

XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX
BEIIIECTB: OKCUOOB, KHCJIOT, OCHOBAHMI, COJICH;

ONpEeNIeNATh MPUHAIJICKHOCTH BELIECTB K OMPEACICHHOMY KJIacCy COSAMHEHUN;

COCTaBIATH (GOPMYJIbI HEOPTaHMYECKUX COCTUHEHHUM U3YUeHHBIX KJIaCCOB;

IIPOBOJIUTH ONBITHI, TOJATBEPKAAONINE XUMUYECKUE CBOMCTBA U3YYEHHBIX KJIACCOB
HEOPTraHWYECKUX BEIECTB;

pacro3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIIOT U IIEI0YEH 0 U3MEHEHUIO OKPACKHU
WHJUKATOPA;

XapaKTepU30BaTh B3aUMOCBA3b MEXAY KJIaCCaMU HEOPTAHUYECKUX COCUHEHUN;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa;

OOBSICHATH (PU3NUECKUN CMBICT aTOMHOTO (ITOPSAAKOBOI0) HOMEpa XMMHUYECKOTO AJIEMEHTA,
HOMEpPOB I'PYIIbI U nieproia B nepuoandeckon cucreme .M. Menneneena;

COCTAaBJISITh CXEMbI CTPOCHHMS aTOMOB IEpBbIX 20 311eMEHTOB Nepuoanyeckon cucremsl J[. 1.
Menneneena;

PacCKpbIBAaTh CMBICH MOHATHI: «XUMUYECKAS CBS3bY, <«AJIEKTPOOTPULIATEITLHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (PU3NYECKHUX CBOIMCTB BEIIECTB OT TUIA KPUCTATIINYECKOM
pELIEeTKY;

OTIPENIETATh BUJI XUMHUYECKOM CBSI3M B HEOPTaHUYECKUX COCTUHEHUSX;

M300paxaTh CXEMbI CTPOCHHS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PAa3HBIMHU BHJIAMU XHMHUCCKHUX
CBSI3CH;

PacCKpbIBaTh CMBICII IOHATUHN «MOHY, «KaTUOH», AHUOHY, «3JIEKTPOJIUTHI», «HEIIEKTPOIUTHIY,
«OQIIEKTPOIUTHYECKAS JUCCOLHAIINS», KXOKUCITUTENbY, «CTETICHb OKUCICHUS» «BOCCTAHOBUTEIIbY,
«OKHCJICHHEY, «BOCCTAHOBIICHHUEY;

ONpEeNIENATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COSIMHEHUU;

PacKpbIBaTh CMBICII TEOPHUH SJIEKTPOIUTHUECKON TUCCOIUAIIUY;

COCTaBJIATh YPABHEHHUS JICKTPOJUTHUECKON TUCCOLMALMNA KUCTIOT, IEI0YEH, CONEH;
OOBSCHATH CYITHOCTH MPOIECCa MIEKTPOTUTUIECKON AUCCOLMUAIIMH U PEAKIIM HOHHOTO 0OMEHa;
COCTaBIISITh TIOJTHBIEC U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKIIui OOMEHa;

OTIPEAeIATh BOZMOXKHOCTh MPOTEKAHMsI peakliii HOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIINH, ITOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3JINYHbIX BEIIECTB;
OTIPENIETISATh OKUCIUTENh U BOCCTAHOBHTEIID,

COCTaBJISITh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM MPU3HAKAM;

XapaKTepPU30BaTh B3aMMOCBSA3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOWCTBAMHU METAJIOB;
rpaMOTHO 0OpamaThCs C BEIIECTBAMHU B MOBCETHEBHOM KU3HH;

Y4eHuK MOJyYUT BO3MOKHOCTh HAYYUTHCH:

8b108U2AMb U NPOGEPAMb IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX CEOUCMBAX 8eujeCms Ha
OCHOBe UX COCMAsa U CMPOEHUS, UX CHOCOOHOCMU 8CMYNAMb 8 XUMUYECKUe PeaKyuu, o
xapakmepe u npoOyKmax pasiuyHvlx XUMU4ecKux peakyuii;

Xapaxkmepuzoeams ewecmea o coCmagy, CMmpoeHuro U C80UCMEAM, YCMAaHAGIUBAMNb
NPUYUHHO-CIEOCMBEHHbIE C8A3U MENHCOY OAHHbIMU XAPAKMEPUCMUKAMU 8eUecmEd;
coCMagnAmsb MOJEKYIAPHbIE U NOJIHbLE UOHHbBLE YPABHEHUS NO COKPAUEHHBIM UOHHBIM
VPaeHeHUuAM,

cOCMasnams ypasHeHus peakyuii, COOmsemcmeayoumux nociedo8ameibHOCMu npespaujeHull
HEOP2AHUYECKUX BeUieCE PA3TUUHBIX KIACCO8,

UCNONIL308aAMb NPUOOPEeMeHHble 3HAHUSL Ol IKOJI02UYECKU SPAMOMHO20 NOBEOCHUS 8
OKpydHcaroueli cpeoe;



UCNONb308aMb NPUOOPEMeHHbLE KNI0Uesble KOMNeMeHYUU NPU GbINOJIHEHUU NPOEeKMOo8 U y4eOHO-
uccne0o8amenbeKux 3a0ad no Usy4eHuro c8oLcms, cnoco608 noay4enus u pacno3Ha8aHUs
sewecms;
0CO3HABAMb 3HAYEHUE MEOPEeMUUECKUX 3HAHUL N0 XUMUU O NPAKMUYECKOU 0esimelbHOCmU
yenogexa.

I[Inanupyemble pe3y/ibTaThl

9 kJaace

BbInyCKHUK HAYYUTCSH:

OTIHCBIBATh CBOMCTBA TBEPIBIX, KUIKHX, Fa3000pa3HbIX BEUIECTB, BHIACIASA X CYIIECTBCHHbIE
IIPU3HAKU; XapaKTEPU30BaTh BELLECTBA [10 COCTABY, CTPOEHUIO U CBOMCTBAM, yCTaHABIUBATh
IPUYMHHO-CJIEICTBEHHBIE CBSA3U MEKIY JaHHBIMU XapaKTEPUCTUKAaMU BEILIECTBA; PACKPBIBATh
CMBICJI OCHOBHBIX XUMUYECKUX MTOHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKUHN IJIEMEHTY,
«IIPOCTOE BEILECTBOY, «CIOKHOE BEILIECTBOY, «BAJIEHTHOCTH), UCIOJIb3ys 3HAKOBYIO CUCTEMY
XUMHU; N300paXkaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIBI0O XUMHUYECKUX (OPMYIT U
CYIIHOCTh XMMHYECKHX PEaKUil ¢ HOMOIBIO XUMUYECKUX YPAaBHEHUI; BEIUUCIIATh
OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEHIECTB, a TAKXKE MAaCCOBYIO JIOJIO
XMMHUYECKOI'0 3JIEMEHTA B COSIMHEHMSIX /ISl OLICHKH UX MTPAKTUYECKON 3HAUMMOCTH; CPaBHUBATh
10 COCTaBy OKCH/IbI, OCHOBAHUS KUCIIOTHI, COJTH; KITACCU(PHUIIMPOBATH OKCUIBI 1 OCHOBAHHSI I10
CBOWCTBaM, KMCJIOTHI U COJIU TI0 COCTaBY; MOJIb30BATHCS JIAOOPATOPHBIM 00OPYOBaHUEM U
XUMHUYECKOH MOCY101; IPOBOJAUTDH HECIIOKHBIE XUMUYECKUE OIBITHI U HAOIIOAEHUS 3a
U3MEHEHHUSMHU CBOMCTB BELIECTB B IPOIlecce UX MPEBPaALeHUI; COOI0aTh IPaBUiIa TEXHUKU
0€30IaCHOCTH MIPH MPOBEICHUH HAOIIOJCHUN 1 OBITOB; Pa3InyaTh SKCIIEPUMEHTATBHO
KUCJIOTHI M LIENOYH, OJIb3YSICh HHANKATOPAMH; OCO3HABAaTh HEOOXOAMMOCTb COOJIIOIEHHS MEp
0€30I1aCHOCTH IIPH OOPALIEHNUHU C KMCIOTaMHU U IEI04YaMH, PACKPhIBATh CMBICI IEPUOANIECKOTO
3akoHa /I. . MenzeneeBa; onuchIBaTh U XapakTepU30BaTh TAOIMYHYIO (GOPMY MEPHOANYECKON
CUCTEMbI XUMHUUYECKUX 3JIEMEHTOB; XapaKTepU30BaTh COCTaB aTOMHBIX SIIEP U paclpeeieHne
YHCIIa IEKTPOHOB 110 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKUX 3JIEMEHTOB MaJlbIX EPHOIOB
NEPUOANYECKON CUCTEMBI, a TAKKE KaJIMs U KaJbIUs, pa3indyaTh BUJIbl XUMHUYECKOMN CBS3U:
MOHHYI0, KOBAJICHTHYIO TMOJISIPHYIO, KOBAJICHTHYIO HETIOJIIPHYIO U METAJUINYECKYIO; N300pakaTh
AIIEKTPOHHO-MOHHBIE (POPMYJIBI BEIECTB, 00pAa30BaHHBIX XUMUUYECKUMU CBSA3SIMU Pa3HOTO

BH/Ia; BBIABIIATH 3aBUCUMOCTb CBOWCTB BEHIECTB OT CTPOCHUSI UX KPUCTAJUINYECKUX PEIIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKUX; XapaKTEPU30BaTh XUMHUECKHUE JIEMEHTHI
U MX COCIMHEHMsI HA OCHOBE TOJI0XKEHHUs SJIEMEHTOB B IEPUOANYECKON cUCTEME U 0COOEHHOCTEH
CTPOEHHS UX aTOMOB; XapaKTepU30BaTh HAYUHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
NEPUOANYECKOT0 3aKOHA U MIEPUOINIECKON CUCTEMBI XMMUUECKHX 3JIEMEHTOB

1. . MenneneeBa; 0OBSCHATH CYyTh XUMHUYECKHUX IIPOLECCOB U UX MPUHIMIINAIBLHOE OTINYHE
0T (PM3NYECKUX; HA3bIBATh IPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIUN; COCTaBIATh
YpaBHEHHUS IEKTPOIUTUIECKON JTUCCOLUALIUU KUCIIOT, LIEI0Yel, CoJell; OIHbIE U
COKpAIllEHHbIE HOHHBIE YPABHEHUS peakIiii oOMeHa; ypaBHEHHs OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUi; IPOrHO3UPOBATh MPOIYKTHl XMMUUECKUX PEAKIIUN 1O
(dopMynaM/Ha3BaHUSAM HCXOJHBIX BEIIECTB; ONMPEAEIIATh HCXOJHbIE BEIECTBA MO
dbopMynaM/Ha3BaHUSIM MPOTYKTOB PEAKLUU; COCTABIIATh YPAaBHEHUS PEaKIIHii,
COOTBETCTBYIOIUX MOCJIEI0BATENIBHOCTH («IIETIOUKEY) MPEBPAIIECHU HEOPIraHUUECKUX BEIIECTB
pa3IMYHBIX KJIACCOB; BBISBIATH B MPOIECCE IKCIIEPUMEHTA TPU3HAKU, CBUIETEIbCTBYIOILIUE O
IIPOTEKaHNU XUMUYECKOH peaKLiy; IPUTOTOBIISATH PACTBOPHI C ONPEAECIEHHON MacCOBOM JoIel
pPAcTBOPEHHOIO BEILECTBA; ONPEAEIATh XapaKTep Cpeabl BOAHBIX PACTBOPOB KUCIIOT U LIEI0UYEH
110 U3MEHEHHIO OKPACKU MHAUKATOPOB; IPOBOJUTH KAUECTBEHHBIE PEAKIIUH, IOATBEPKAAIOIINE
HaJIMYue B BOJHBIX PACTBOPAX BEIIECTB OTJIEIbHBIX HOHOB OINPENEISATh MPUHAIEKHOCTh
HEOPraHMYECKUX BEIIECTB K OJJHOMY U3 U3YUYEHHBIX KJIACCOB/TPYII: METAIJIbI U HEMETAJIbI,
OKCH/Ibl, OCHOBaHHUSI, KUCIIOTBI, COJIM; COCTAaBIISTh (POPMYJIbI BELIECTB 110 MX

Ha3BaHUSM; OIIPENENSITh BAJIEHTHOCTD U CTETIEHb OKUCIIEHUS DJIIEMEHTOB B

BEIIECTBAX; COCTABIATH (POPMYJIbI HEOPTaHUUYECKUX COETMHEHUH 110 BAJIEHTHOCTSIM U CTENEHIM



OKHCIICHHSI SJIEMEHTOB, a TAK)XK€ 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KHCJIIOT,
OCHOBAHUU U coJiel; OOBACHATh 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX U XUMUYECKUX
CBOWCTB MPOCTHIX BEIIECTB (METAIOB U HEMETAJJIOB) M MX BBICIIUX OKCHJIOB, 00pa30BaHHBIX
3JIEMEHTaMU BTOPOI'O M TPETHEro MEPHOO0B; HAa3bIBATh OOIINE XUMUUECKUE CBOICTBA,
XapaKTepHBIE AJISl TPYII OKCHAOB: KUCIOTHBIX, OCHOBHBIX; Ha3bIBaTh OOIINE XMMUYECKHE
CBOICTBA, XapaKTEepPHbIE AJI KAKIOr0 U3 KJIACCOB HEOPraHNYECKUX BELIECTB: KUCIIOT,
OCHOBAaHUH, COJIEH; IPUBOAUTH IIPUMEPHI PEAKIUH, IOATBEPKAAIOIINX XUMUYECKHE CBOWCTBA
HEOPraHUYECKUX BEILECTB: OKCUAOB, KACIOT, OCHOBAHUH U COJIEH; ONPEIEIIATH BEMECTBO-
OKHUCIIUTENb U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX

PEAKLMAX; COCTABIATH OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIN OaaHC (7151 U3yYEHHBIX peakiuil)
10 TIPEJIOKEHHBIM CXEMaM PEeaKLUii; TIPOBOIUTH JTa00OPATOPHBIE OIIBITHI, ITOITBEPKAAIOIIHIE
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEILECTB;

Bbmycmmx nojiydum 603MOICHOCMb HAYUUMbCA?
® epamMomno 06paw;ambc;z C eewecmeamu 6 no8ceones ol HCU3HU,

* 0CO3HABAMb HEOOXOOUMOCb COONIOOEHUS NPABUI IKON02UUECKU DE30NaACHO20 NOBEOEHUs. 8
OKpYIcarouieli npupooHoll cpeoe;

* NOHUMAMb CMBIC U HEOOX0OUMOCHb COONI0OEeHUsI NPEONUCAHUL, NPedazaeMblX 8
UHCMPYKYUAX NO UCNOTIB308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,

® ucnoavzoeams npu06peméHHble Klllo4yeevle KOMNemerRmHocmu npu 6blnojiHeHuu
UCCe008aAMENbCKUX npoeKmoes no uU3y4eHuro CGOIZCI’I’ZG, cnoco6os NoJIly4eHus u pacno3nasanust
seujecmes,

* paseusamb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHOIb3Y5 CPeOCmea YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU NpU pabome ¢ mekcmamu y4ueOHUKa u 0ONnoIHUMeNbHol
JUmMmepamypou, CnpagoyHbIMU MadIuYamu, nPosGIAMs 20MOBHOCHb K Y8ANCEHUIO0 UHOU MOYKU
3penus npu 06CyAHCOeHUU pe3yibmamos 8bINOJIHEHHOU pabomol,

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYeCccax, KpUmuiecku
OMHOCUMbCA K NCe8OOHAYUHOU UHDOpMayUuL, HeO0OPOCOBEeCMHOU peKlame, KACAouelicsl
UCNONIL30BAHUS PA3TUYHBIX BEU4ECB.

® 0CO3HABANb 3HAYECHUE meopemuiuecKux 3HAHULL OIS I’lpCleM’i€CKOIZ oessmenbHOCmU yejoeeka,
¢ onucsleantb U3y4eHHbvle 00vexmul Kax cucmemsl, NPUMEHAA 1I0CUKY CUCMEMHO20 aAHAIU3A,

* NPUMEHSIMb 3HAHUSL O 3AKOHOMEPHOCHSAX NEPUOOULECKOU CUCTNIEMbL XUMUYECKUX IEMEHMO8
07151 00bACHEHUSL U NPEOBUOCHUSL CEOUICME KOHKDEMHbIX 8elyeCms;

* passusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMBOM YenyOieHus 3Hanuti 0o
ucmopuu CmaHoB1eHUsi XUMU4eCKOU HAYKU, e€ OCHOBHbIX NOHAMUL, NePUoOU4ecKo20 3aKOHA KaK
00HO020 U3 BANCHEUWUX 3AKOHOB NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUX HAVKU U
MeXHUKU.

* cocmaenams MOJEKYJIAPHbIE U NOIHblE UOHHbLE YPABHEHUSI NO COKPAUEHHBIM UOHHBIM
VPABHEHUAM,

M npueo@umb npumepbol peakuuﬁ, nodmeepofcc)aiomux cyuiecmeosarnue 63aumocesisu Meofcdy
OCHOBHbIMU K1ACCAMU Heop2AHUYeCKUx eeuiecmse,

® NPOCHO3UpPO6ANTb XUMUYECKUE ceotlicmaa seuiecme Ha OCHoee ux cocmaea u CmpOeHRusl,;

* NPOCHO3UPOBAMb CNOCOOHOCMb Beujecmaa NPOosLEIAMb OKUCIUMETbHbLE UL
B0CCMAHOBUMEIbHBLE CBOUCMBA C YUEMOM CMeneHell OKUCTIeHUS JIeMEHMO08, 8X00AUUX 8 €20
cocmas;



* 0p2aHU306b18AMY, NPOBOOUMb YYEeHUUECKUEe NPOEKMbL NO UCCAEO08AHUIO CEOUCTE 8EUeCm8,
UMeIWUX 8aNHCHOe NPAKmuieckoe sHaveHue.

COAEP KXAHUE U3YUAEMOI'O KYPCA
8 Kuace.

BBenenue

[Tpeamet xumun. MeTo bl TO3HAHKS B XUMHH: HAOJI0ICHHE, SKCTICPUMEHT, MOJCIIUPOBAHHE.
VIcTOYHUKH XUMHYECKON HHPOPMAINH, €€ TIOTydYeHUE, aHAIN3 U MPEACTABICHUE €T
pe3ynbraToB. [ToHATHE 0 XUMUYECKOM 3JIeMEHTE U ()OpMax ero CymeCTBOBAHUS: CBOOOHBIX
aToMax, IMMPOCTHIX U CI0XKHBIX BelecTBax. [IpeBpanienus Bemect. OTIMYNE XUMAYECKUX
peakiuii oT GU3NIECKUX SIBJICHUN. POJIb XUMHUH B )KU3HU YesioBeka. XeMohims u xeMohoous.
Kpartkue cBefeHust U3 UCTOPUM BO3HUKHOBEHHS U Pa3BUTUSA XUMUU. PoJib OT€4eCTBEHHBIX
YUYEHBIX B CTAHOBJICHUU XUMHUECKOW Hayku — paboTsl M. B. JlomonocoBa, A.M. bytieposa, /1.
N. MenneneeBa. XumMudeckasi CAMBOJIMKA. 3HAKH XUMUUYECKUX 3JIEMEHTOB M ITPOUCXOKICHHUE UX
Ha3BaHMii. Xumuueckue popmynsl. Manekco! u koddduimentsl. OTHOCUTEIbHBIC aTOMHAS U
MOJIEKyJIspHas Macchl. [IpoBeienre pacyeToB MacCOBOM JIOJIM XUMUYECKOTO 3JIEMEHTA B
BEIIECTBE HAa OCHOBE ero dopmyiibl. [Teproaudeckas cuctema XuMudeckux snementoB 1. U.
MemnneneeBa, ee CTpyKTypa: Majble U OOJbIINE TePUOIbI, TPYIIIBI U TOATPYIIIHL.
[Tepuoanueckas cuctemMa Kak CIipaBOYHOE OCOOHE JIsl MOTYYECHUS CBEICHUIN O XUMUYECKUX
3JIEMECHTAX.

JemoncTpanuu. 1. Moaenu pa3audHbIX TPOCTHIX U CIOKHBIX BEIIECTB.

2. Konnekuus CTeKISHHON XuMHuueckoi nocyabl. 3. Komiekuus MarepuanoB U U3EIUN U3 HUX
Ha OCHOBE QJIIOMHHHSI.

IIpakTuyeckune padoTsl

Tema 1. AToMbI XUMHYECKHX 2JIEMEHTOB

ATOMBI Kak popMa CyIIeCTBOBAHUS XUMHUYECKUX 3JIeMeHTOB. OCHOBHBIE CBEICHHUS O CTPOSHUU
aToMOB. JloKkazaTenbCTBa CIOKHOCTH cTpoeHus atoMoB. OnbiTel Pesepdopna. [lnanerapnas
MOJIeJIb CTPOCHHS aTOMa.

CocraB aTOMHBIX sJIep: TPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAS aTOMHAsI Macca. B3anMocBs3b
MOHSATUHN «IPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS AaTOMHAsI Maccay.

M3MeHeHue uncia MPOTOHOB B sIIpe aToMa — 00pa30BaHKUE HOBBIX XUMHUYECKUX JIEMEHTOB.
N3menenune yrciia HEUTPOHOB B siipe aToMa — oOpa3zoBaHue n30TornoB. COBpeMEeHHOE
OTpeieTICHUE TTOHATHS «XUMUYECKHI 2JIeMEHT». M30TOoMbI KaKk pa3HOBUIHOCTH aTOMOB OJIHOTO
XHMHYECKOI'0 DJICMEHTA.

OneKkTpoHbl. CTPOEHUE ANEKTPOHHBIX YPOBHEN aTOMOB XUMHUYECKUX 3JIEMEHTOB MaJIbIX
nepuoioB. [loHsITHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[Tepuoanueckas cucrema XxuMuueckux snemMeHToB J[. . MenzaeneeBa u cTpoeHHe aTOMOB —
(bu3MYECKU CMBICT MOPSIIKOBOTO HOMEpaA dJIEMEHTa, HOMepa TPYIIEI, HOMepa MepHoa.
N3meHenune ynciia 371eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOTO
aieMeHTa — 00pa30BaHUE MOJIOKUTEIBHBIX U OTPUIIATEIbHBIX HOHOB. MloHBI, 00pa3oBaHHbBIC
aTOMaM¥ METAJIOB U HeMeTa/uIoB. [[pHnYnHbI M3MEHEHUS METAITMYECKUX M HEMETATHYECKUX
CBOICTB B nepuojax u rpymmax. Obpa3zoBanue OUHapHBIX coequHeHui. [lonsaTre 00 HOHHOM
cBsi3u. CxeMbl 00pa30BaHusl MOHHOU CBSI3H.

B3aumopeiicTBie aTOMOB 3J1€eMEHTOB-HEMETAIIIIOB MEXAY CO00i — 00pa3oBaHuE IBYXaTOMHBIX
MOJIEKYJI TIPOCTHIX BemiecTB. KoBajeHTHAs HEMOJSIpHAsE XUMUYECKasl CBSI3b. DJICKTPOHHBIC U
CTpYKTypHBIe (popmymbl. B3anmoseiicTBie aTo0MOB HEMETAILIIOB MEXKAYy co00it — oOpa3oBaHme
OMHAPHBIX COCTMHEHHUI HEMETAIIJIOB. DIEKTPOOTPUIIATEIHbHOCTh. KoBalleHTHas MOMspHAs CBA3b.

9



[ToHsiTHE O BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00OPa30BbIBATh KOBAJICHTHHIE XUMHUECKUE CBSA3H.
CocraBnenue popMys1 OMHAPHBIX COETMHEHUH 10 BaIeHTHOCTH. HaxoxieHre BaJeHTHOCTH 110
dbopmysie OMHAPHOTO COSAMHEHUS.

B3anmMopeiicTBie aTOMOB METAJIIIOB MEXKY COO0H — 00pa30BaHHE METANTUYECKUX KPUCTAIUIOB.
ITonsiTHE O METAIIINYECKOH CBS3H.

JeMoHcTpanuu. Mosienu aTOMOB XMMUYECKHX 371eMeHTOB. [lepuoanueckas cucrema
xuMuueckux anemeHToB J[. M. MenaeneeBa (paznuunbie GopMbI

KonTpoubnas pabora Ne 1 o teme: « ATOMBI XMMUUYECKUX 3JIEMEHTOBY.

Tema 2 IIpocThie BemecTBa

[Tonoxenne MeTamioB U HeMeTauioB B [leproauyeckoit cuctemMe XMMHUYECKUX 3JIEMEHTOB

. U.MenneneeBa. BakHeiiue npocThie BelecTBa — METAJUIbI (3KeJIe30, ATFOMUHUN, KaJIbIIHH,
MaruHui, HaTpuii, kanuii). O0mue Gu3nuecKkue cBOMNCTBa METaUIOB. BaxkHeiue npocTsie
BEIIECTBa-HEMETAJLTbI, 00pa30BaHHBIC aTOMaMHU KHCIIOPO/Ia, BOJIOPO/Ia, a30Ta, cephl, Ppocdopa,
yraeposia. MoJieKyibl IpOCTBIX BEIIECTB-HEMETAIIIIOB — BOAOPO/1a, KMCIOPO/A,

a3oTa, rasiorenoB. OTHOCUTENbHAsL MOJIeKyIIsgpHas Macca. CliocoOOHOCTh aTOMOB XMMHYECKHX
3JIEMEHTOB K 00Pa30BaHMIO HECKOJIBKUX MPOCTHIX BEUIECTB — AJUIOTPOIUS. AJIIIOTPOITHbIE

Mo pUKAIH KACI0poaa, Gpocdopa, ooBa. MeTtammnyeckue 1 HEMETATMUECKUE CBOMCTBA
MpOCTHIX BelecTB. OTHOCUTENBbHOCTD 3TOTO MOHATHUS.

Yucno ABoranpo. KonnuectBo BemnecTBa. Moib. MossipHast Mmacca. MosipHbIN 00beM
ra3o00pa3HbIX BeniecTB. KpaTHbie eTMHUIIBI H3MEPEHHS KOJIMYECTBA BEIECTBA — MUJIIUMOJb U
KUJIOMOJIb, MUJUIUMOJISIPHAS. M KWJIOMOJISIPHAsi MacChl BEIIECTBA, MUJITUMOJISIPHBIN 1
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ ncronb30BaHNEM MOHIATHIN «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAs MACCA», «MOJISPHBIH
00BEM Ta30oB», «4UCI0 ABOTraipo».

JemoncTpanuu. O3HaKOMJIEHUE C KOJUIEKIMEeH MeTamoB. O3HAaKOMIIEHUE C KOJUIEKIMEH
HEMETAJUIOB.

Kontpoasnas padora Ne 2 no teme: « [IpocTeie BemecTBay

Tema 3. CoennHeHusi XMMHYECKHUX JIEMEHTOB

Crenenb okucienus. CpaBHEHHE CTENIEHH OKUCIICHUS U BaJleHTHOCTH. OnpesiesieHNe CTeneHu
OKHCIICHHSI 3JIEMEHTOB B OMHapHBIX coennHeHusx. CocTaBieHre GopMys OMHAPHBIX
COeMHEHMH, OOIIHUH CIIOCcO0 UX Ha3BaHHM.

buHapHble cOeTMHEHNS METAJUIOB U HEMETAJUIOB: OKCUBI, XJIOPUAbI, CYJIb(QUIBI U IIp.
CocraBnenue ux popmyn. buHapHbie coelMHEHUST HEMETAJUIOB: OKCUbI, JIETyYUE BOJIOPOIHbIE
COEIMHEHMS, UX COCTaB M Ha3BaHus. [IpencraBuTenn OKCUIOB: BOAA, YIJIEKUCIIBIH ras,
HeraleHas u3BecTs. [IpencraBureny JIeTydnx BOJOPOIHBIX COEIUHEHUI: XJI0POBOAOPOI U
aMMHaK.

OcHoBaHus1, X COCTaB M Ha3BaHUs. PacTBopuMocTs ocHOBaHUi B Bojie. [IpeacraBurenu
HIeNIouei: TUIPOKCHIBI HATPHsI, Kanus U Kaiblus. [loHsaTHEe 00 MHAUKATOpaX U KaueCTBEHHBIX
peaxkusx.

Kucnotsl, ux coctaB u Ha3BaHus. Kinaccuduxanus kucnot. [IpencraBurenu KUCIOT: cepHas,
cossiHast, a3oTHad. [lonstue o mkane kucnotHoctu (kana pH). U3menenne okpacku
WUHIUKaTOPOB.

Conu Kak Ipou3BOAHBIE KUCIOT U OCHOBaHMI, UX COCTAaB U Ha3BaHMs. PacTBOpUMOCTSH coseil B
Boze. [IpencraBurenu coneit: xymopua HaTpHs, KapOoHaT U Gocdat KampIus.

AMop(dHBIE 1 KPUCTANINYECKUE BEIIECTBA.

MexMoneKyasspHble B3aUMOAEHCTBUS. TUIIBI KpUCTAIIIMYECKUX PELIETOK. 3aBUCUMOCTb CBOMCTB
BEULIECTB OT TUIIOB KPUCTAIUIMYECKUX PELIETOK.
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YucTtsle BemecTBa U cMecu. [IpruMepsl )KUIKUX, TBEPAbIX U ra3000pa3HbIx cMeceil. CBoicTBa
YUCTHIX BEIIECTB U cMecel. VX cocTaB. MaccoBasa 1 o0ObeMHas 10U KOMIIOHEHTA CMECH.
Pacyersl, cBsI3aHHBIE C UCIIOIB30BAHUEM IOHATHUS «JOJIS.

JemoncTpanun. O06pasisl OKCHIOB, KUCIIOT, OCHOBAHUM U cosieil. Moenn KpUCTAIITMYECKUX
PELIETOK XJIOpUJia HATpHsl, aliMasa, okcuaa yriepoaa (IV). KucinorHo-mienoynbsie HHIUKATOPHI,
MU3MEHEHHE UX OKPACKHU B PA3JIUYHBIX CpPellaX. Y HUBEPCAIbHBIM HHIUKATOP U U3MEHEHHE €r0
OKPACKH B Pa3JINYHbIX CPElax.

IIpakTyeckue padoTnl

Tema 4. U3meHeHusl, NPOUCXOAsIIIKE C BelleCTBaAMHU

[TonsiTve sABJIEHUH, CBSI3aHHBIX C U3MEHEHUSAMM, IPOUCXOIAIINMH C BEILIECTBOM.

SIBneHus1, cBA3aHHBIE C U3MEHEHUEM KPUCTAJNINYECKOTO CTPOEHUS BEIIECTBA IIPU IIOCTOSTHHOM
ero cocrase, — (huznueckue spaeHus. PU3nUecKue IBICHUS B XUMUU: TUCTHIUIALNA,
KPHUCTAJTU3AIMs], BEINTAPUBAHNE M BO3TOHKA BEIIECTB, (PMIBTPOBAHUE U IICHTPU(DYTUPOBAHHE.
SIBneHus1, cBA3aHHBIE C U3MEHEHHEM COCTABa BEILECTBA, — XUMUYECKUE peakuuu. [IpusHaku u
YCIIOBUS IPOTEKAHUS XUMUYECKUX peakLuil. Briienenye TernoTel U CBeTa — peakLUy TOPEHHUS.
[TonsiTHE 00 HK30 - U SHAOTEPMUIECKUX PEAKIIHIX.

3aKOH COXpaHEHMsI MacChl BELIECTB. XUMHUECKHUE YPAaBHEHUS. 3HaUEHUE UHIEKCOB U

k03 PuurentoB. CocTaBieHUe YpaBHEHUH XUMUYECKUX PEaKIHi.

Pacyersl o XuMHUECKUM ypaBHEHUAM. PenieHne 3a1a4 Ha HaX0XKI€HUE KOJIMYECTBA, MACChl WIH
o0bemMa MPOAYKTa PEeaKIMK 110 KOJIMYECTBY, MAcCE WM 00bEMY UCXOJIHOTO BelllecTBa. PacueTsl ¢
MCIIOJIb30BAaHUEM TOHATHUS «J10JIs1», KOT/1a HCXOJHOE BELIECTBO JaHO B BUJE pacTBOpa C
3aJaHHOW MacCOBOM J0JI€ paCTBOPEHHOTO BELECTBA WJIA CONEPIKUT ONPEACIECHHYIO JI0JII0
puMecei.

Peaknunu pasznoxxenus. [IpencraBinenue o CKOpOCTH XMMUYECKUX peakiuuil. Kartanu3aTropst.
®epmenThl. Peakuinu coennnenus. Katanutuyeckue U HEKaTaaIUTUUECKHUE PEAKIIMH, 0OpaTUMbIe
U HeoOpaTuMble peakuuu. Peakunu 3amenienus. P akTHBHOCTH METalIOB, €r0 UCIOJIb30BaHKE
JUIsl IPOTHO3UPOBAHUS BO3MOKHOCTH ITPOTEKAHUS PEAKLIUI MEXK Y METaJNIaMU U KUCIIOTaMH,
peakuuii BBITECHEHUS OJTHUX METAJNIOB U3 PACTBOPOB UX COJIEH ApyrMMHU MeTaiamu. Peakuuu
oOMeHa. Peakiuu HeliTpanu3zanuu. Y cloBusl IpOTEKaHUS peakivii o0OMeHa B pacTBopax 10
KOHIIA.

THUIBI XMMUUECKHX pEeaKLUi Ha IPUMEpPE CBOMCTB BOJbL. Peakins pa3inokeHuss — IIEKTPOIIN3
BO/IbI. Peakiiuu coeHeHNns: — B3aUMO/JIEHCTBUE BOJIbI C OKCHJIaMU METAJIJIOB U HEMETAJIIIOB.
VYcnoBue B3aMMOJEHCTBHS OKCHIOB METAJUIOB U HEMETAJNIOB € BOJOU. [ToHATHE «THIPOKCUIBI».
Peakium 3aMernieHns — B3aMMO/IeHCTBHE BOJIbI ¢ MeTallaMu. Peakiiun oOMeHa — ruipoius
BELIECTB.

Jemoncrpanuu. [Ipumeps pusndeckux sBIEHUI: a) Iu1aBieHue napagdurxa; 6) pacTBOpeHHe
OKpalleHHbIX cojeil. [Ipumepsl XxuMudeckux sSBJICHUI: a) ropeHre Oymaru; 0) B3auMoJeiicTBre
COJISTHOM KHUCIIOTHI € IIMHKOM; B) nostyuyeHue ruapokcuaa meau (II); r) pactBopenue
MOJIyYEHHOT'0 TUAPOKCUIA B KMCIIOTAX; 1) B3aumozeiicreue okcuaa meau (II) ¢ cepnoit
KHCJIOTOH MpU HarpeBaHUH; €) pa3ioKeHHEe NepMaHraHaTa Kajus; ’) pa3jiokKeHHe MepoKcHia
BOJIOPO/Ia C TOMOUIBIO AUOKCHJIa MapraHiia; 3) B3auMoJIeiiCTBIE pa30aBiIeHHBIX KHCIIOT C
MeTaJlJIaMH.

IIpakT4yeckue padoThI

KonTtpoabHnas padora Ne3 no teme: «3MeHeHUs, TPOUCXOISIINE C BEIIECTBAMM

Tema 5. PacrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB

PacTBopenue kak ¢puznko-xumuueckuii npouecc. [lousaTue o ruapaTax u KpUCTAIIOTHIpaTax.
PactBopumocTs. KpuBble pacTBOPUMOCTH Kak MOJIENb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPABIX
BELIECTB OT TeMIiepaTyphsl. HacbllieHHbIe, HEHACBIIIEHHBIE U IEPECHIIIEHHbIE PACTBOPBHI.
3HaveHHe pacTBOPOB JIJIsl TPUPOJIBI M CEITbCKOTO XO3SIHCTRA.
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[TonsiTrie 00 AMEKTPOIUTUIESCKON JTUCCOLUAIIUU. DIIEKTPOIUTHI U HEANIEKTPOIUTHL. MeXxaHu3M
JICCOLIMAIMI AJIEKTPOIUTOB C PA3IMYHBIM XapaKTEPOM CBA3U. CTENEHb 3JICKTPOJIUTHIECKON
nuccormanui. CHIIbHBIE U CJIa0bIC SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU ANEKTPOJIUTUUECKON Auccouranuu. MlonHble ypaBHEHHS
peakiuii. Peakiuy oOMeHa, uaymme 10 KOHIIA.

Knaccudukanmst HOHOB U UX CBOWMCTBA.

Kucnotsl, ux xknaccuduxamus. Jlucconnanusi KUCIOT U UX CBOMCTBA B CBETE TCOPHH
ANEKTPOJIUTUYECKON AUCCOMAalK. MOJIEKYJISIpHBIE U HOHHBIE YPABHEHUS PEAKIIUI.
B3aumoneiicTBrE KUCIOT C METAIIAMU. DJIEKTPOXUMUYECKUN Psijl HAMPSHKEHUM METAIJIOB.
BzanmojeiicTBHE KHUCIIOT ¢ OKCHAAMH MeTaJUIoB. B3anMoielicTBHE KUCIOT ¢ OCHOBAaHUSAMU —
peakuus HeruTpanu3amnu. B3anmoelicTBre KUCIOT ¢ cofisiMu. Vcroap30BaHme TaOIUITbI
PacTBOPUMOCTH ISl XAPAKTEPUCTUKU XUMHUUECKUX CBOUCTB KHUCIIOT.

OcHoBanus, ux knaccuukanus. Jucconuanys oCHOBaHUHN 1 UX CBOMCTBA B CBETE TEOPUHU
AJIEKTPOJUTUUECKOHN qucconuanuu. BzanmoelicTBue ocHOBaHuM ¢ cossiMu. Mcnonib3oBanue
TaOJIMIBI PACTBOPUMOCTH JIJISl XapaKTEPHUCTUKH XUMHYECKUX CBOMCTB OCHOBAHHIA.
BiamMmogeiicTBue mienodei ¢ OKCHaaMH HEMETAJIIOB.

Comnu, uX TUcCOIMaIus U CBOMCTBA B CBETE TEOPHUH DIICKTPOIUTHUECCKOM TUCCOIUAIUH.
B3auMopeiicTBue coeli ¢ MeTauiaMu, OCOOCHHOCTH ITUX peakiuii. BzanmosericTBre coneit ¢
coysimu. Viconb3oBaHue TaOIUIIBI paCTBOPUMOCTH JIJISI XapaKTEPUCTUKNA XUMUYCCKHUX CBONCTB
COJIICHi.

O06o006muieHne cBeieHni 00 OKCHIaxX, NX KiIacCu(UKAIMN U CBOWCTBAX.

['eneTnueckue psiabl MeTaia U HeMeTasuia. ['eHeTuueckas CBsi3b MEXy Kilaccamu
HEOPraHWYECKUX BEIIECTB.

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OrnpeziesieHre CTETIEHEW OKUCIICHUS IJIs1 SJIEMEHTOB, 00pa3yIOIIMX BEIIECTBA PAa3HBIX KIIACCOB.
Peakiiuyn noHHOr0 0OMEHa M OKHCIUTEIBHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKUCIUTEIb 1
BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTaHOBIIeHUE. COCTaBIE€HNE YPaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMA METOJIOM JIEKTPOHHOTO OasnaHca.

CBoiicTBa IPOCTHIX BEIIECTB — METALIOB U HEMETAJIOB, KHCIJIOT U COJIeH B CBETE
OKHCIIMTENBHO-BOCCTAHOBUTENBHBIX PEAKLIAM.

JemoHcTpanuu. BzaumoeiicTBue pacTBOpOB XJIOpUAa HaTpHs U HUTpaTa cepedpa. [lomyuenue
HEpPAaCTBOPUMOTO THAPOKCUIA U B3aUMOJICVCTBHE €0 C KUCI0TaMu. B3anMoieiicTBUe KUCIOT C
ocHOBaHMSAMU. B3anMojieficTBHE KUCIOT ¢ OKCHAAMH MeTaJUIoB. B3anMomelicTBHE KUCIOT C
MeTaaiaaMu. BauMoeiicTBre KUCIOT ¢ coJIsiMU. B3aumMoaeicTBre meaoueil ¢ KUCIOTaMu.
B3aumoneiicteue menoyen ¢ conssMu. [lonydueHue u cBOMCTBAa HEPACTBOPUMBIX OCHOBAHUM.
BsaumMopeiicTBuEe OCHOBHBIX OKCHJIOB C KMCIOTaMH. B3anMoaelicTBrE OCHOBHBIX OKCHIOB C
BOJOI.

IIpakT4yeckue padoThI

I'onoBasi koHTpO/IbLHAsA padoTa 3a Kypc XumMuH 8 Kiacca.

9 KJIACC

IloBTOpPEHME
XapakTepruCTHKA PJIEMEHTA MO0 €r0 MOJ0KEHUIO B IEPUOANYECKON CHCTEME XUMUYECKUX
sanemenToB J{. 1. MenaeneeBa. CBOMCTBAa OKCUIOB, KUCIIOT, OCHOBAHUI U COJIEH B CBETE TEOPUHU
ANEKTPOJIUTAYECKOMN JUCCOIMALMK U MIPOLIECCOB OKUCIICHUSI-BOCCTaHOBJEHUs. [ToHsiTHE O
MEPEXOIHBIX dyieMeHTaX. AMGOTepHOCTh. [ 'eHeTHdYecKuil psi MepexoJHOTO HIEMEHTa.
[lepnonnueckuii 3aKOH U NEPUOINYECKAs] CHCTeMa XUMHUYecKuX 3inemeHToB J[. . MenneneeBa B
CBETE YUEHMS O CTPOCHUM aToma. VX 3HaueHue.
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MeTtajuibl

[TonoxxeHne METAJIIOB B MEPUOANYECKON CUCTEME XUMUUYECKUX AemMeHToB J[. . Menneneena.
Mertamndeckas KpUCTANIMYECKask PEUIETKAa U METAUTMYECKask XuMuieckas cBsi3b. O0mme
¢dusnueckue cBoiictBa MetaisioB. CIlIaBbl, UX CBOMCTBA U 3HaYCHHE. XUMUYECKHE CBONCTBA
METAJIJIOB KaK BOCCTAHOBUTEJIEH. DIEKTPOXUMHUECKUN Psiji HAPSDKEHUN METAJJIOB U €r0
MCIIOJIb30BaHUE JIJISl XapaKTEPUCTUKH XMMHUUYECKUX CBOMCTB KOHKPETHBIX MeTa1oB. CriocoObl
[IOJIyYEHUSI METAJUIOB: ITUPO-, TUAPO- U AEKTpoMeTauTyprusi. Koppo3us MeTamuioB u ciocoObl
OOpBOBI C HEH.
OO0m1ast xapakTepUCTHKA IIEIOYHBIX MeTAIIOB. MeTtaisl B ipupoae. OO1iue criocoOsl ux
nonyueHusi. Ctpoenue aromoB. ll{enounbie MeTaIbl — MPOCTHIE BEMIECTBA, UX (GUZNYECKUE U
XUMHUUYECKHE CBOMCTBA. BajkHele coelMHEHNs MIETOUYHBIX METAJIIIOB — OKCU/IbI, THIPOKCH/IBI
U COJIM (XJIOPUJIBI, KapOOHATHI, CYIb(aThl, HUTPATHI), KX CBOICTBA U MPUMEHEHHE B HAPOJHOM
xo3siicTBe. Kanuitabie ynoOpenusi.
OO61mas xapakTepuCcTHKa 3JIEMEHTOB T1aBHOM noArpymisl |l rpymnmel. CTpoeHne aToMOB.
[lenouno3eMenbHbIE METAIIIBI — MPOCTHIE BEIIECTBA, UX (PU3UYECKHE U XUMHUECKUE CBOICTBA.
BaxHeiine coeIMHEHUS MIEJI0YHO3EMEIbHBIX METAJIIIOB — OKCHUbL, TUJAPOKCHUJIBI U COJIU
(xmopuBl, KapOOHATHI, HUTPATHI, CyNb(haThl U GocdaThl), NX CBOWCTBA U IPUMEHEHHE B
HapOJIHOM XO3S5IICTBE.
Anromunnii. CTpoeHue aroma, GU3NIecKrue 1 XHMUYECKHE CBOMCTBA IPOCTOTO BEIIECTBA.
CoeanHeHUs aTIOMUHUS — OKCHJI M TUAPOKCU, UX aMpOTepHbIN XapakTep. BaxHeiimue comu
amomuHus. [IpuMeHeHne antoMUHUA U €r0 COEAMHEHHUI.
Kenezo. Crpoenue atoma, Gu3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'eneTnueckue psasl Fe?" u Fe**. KauecTBeHHbIC peakiuu Ha Fe?* u Fe**. Baxneiimmue conu
JKene3a. 3HaueHHE KeJe3a, ero COeAMHEHUH U CIUIABOB B IPUPOJAE U HAPOJAHOM XO35MCTBE.
JemoncTpanuu. OOpasibl MIETOYHBIX U IIEI0YHO3EMENbHBIX MeTaJI0B. OOpasiibl CIJIaBOB.
BzaumopeiictBue natpus, mutus ¢ Bogoid. Ilomyuenue ruapokcuos xenesa (1I) u (I1I).
JlaGopaTopHsble onbIThI. 2. O3HaAKOMIICHHE C 00pa3aMu MeTaJuIoB. 3. B3anmoelicteue
METaJIOB C PACTBOPAMHU KUCIOT U cosel. 4. [lomydyeHne ruipokcuia aTtOMUHUS U €r0
B3aUMO/ICVCTBUE C paCTBOpPAaMH KHCIIOT M 1ienode. 5. KauecTBeHHbIE peakiuu Ha
nous Fe?* u Fe**.

Hemeranibl
OO11ast xapakTepUCTHKa HEMETAJUIOB: MOJI0KEeHUE B epuoandeckoit cucreme . 1.
MemnzeneeBa, 0cCOOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTPULIATEILHOCTD KaK Mepa
«HEMETAUNINYHOCTU», PSIJL MEKTPOOTPULATENbHOCTU. KpHcTaunueckoe cTpoeHne HEMETAIUIOB
— MpocCThIX BenlecTB. AyutoTponusi. dusnueckre cBoiicTBa HeMeTaoB. OTHOCUTENBHOCTD
MOHATUN «METAILT», «KHEMETAILID.
Bonopoa. [Tonoxxenne B neEpuoINYECKON cucTeEME XUMUYECKUX 351eMeHToB 1. 1. MeHeneena.
Crpoenune aToMa U MOJIEKyJIbl. PU3NYECKHE U XUMUYECKHE CBOMCTBA BOJOPOA, €r0 NMOJyUYEHUE
U TIPUMEHEHHUE.
OOm1as xapakrepucTika raioreHoB. CtpoeHue aToMoB. [IpocTeie BemecTBa, UX PU3MUECKUE U
XUMHUYECKHe cBOoCcTBA. OCHOBHBIE COEIMHEHUS TaJIOTEHOB (IraJIOr€HOBOIOPOABI M TaJIOT€HU/IBI),
ux cBoiicTBa. KauecTBeHHas peakius Ha XJIopu-uoH. KpaTkue cBenenus o xyiope, Opome,
¢drope u noxe. [IlpuMeHeHne rajJoreHoB U UX COSIUHEHUN B HAPOTHOM XO3SIHCTBE.
Cepa. CtpoeHue aToma, aljoTpONus, CBOMCTBA U TPUMEHEHHE poMOnyeckoi cepbl. OKCHIBI
cepsl (IV) u (V]), ux nmonyuenue, croiictBa u npuMmeHeHue. CepoBOIOpPOIHAS U CEPHUCTAS
kucaoThl. CepHasl KUCII0Ta U €€ COJIM, X IPUMEHEHUE B HApOJAHOM X034iicTBe. KauecTBeHHas
peakius Ha CyiIb(haT-uoH.
A3zot. CTpoeHue atoma 1 MOJIEKYJIbI, CBOMCTBA ITPOCTOT0 BEIIECTBA. AMMHAK, CTPOCHHUE,
CBOICTBA, MOJTy4YeHHE U TpuMeHeHue. Cojin aMMOHUS, UX CBOMCTBA U NMpUMeHeHne. OKCHIbI
azora (II) u (IV). A3oTHas kucnora, ee cBocTBa U NpuMeHeHue. HUTparsl 1 HUTPUTHI,
npobiieMa uX CoiepKaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.
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®ocdop. CtpoeHue aroma, aJuIOTPOIIUs, CBOKMCTBA Oenoro u KkpacHoro ¢ocdopa, ux
npumenenue. OcHoBHbIE coeuHenHus: okcua Gocdopa (V), oprodochopnas kuciora u
docdarel. DochopHbie yIOOpEHUSI.

VYraepoxa. CtpoeHue aToMa, alJIOTPOIHS, CBOMCTBA aJUIOTPOIHBIX MOIUPUKALIUN, TPUMEHEHHE.
Oxcunpl yraepoaa (I1) u (IV), ux colicta u npumeHenue. KauectBenHas peakius Ha
yriaekucibii ra3. KapOoHatsl: KaibLuT, coja, MOTalll, X 3HaYCHHE B IPUPOJAE U KUZHU
yenoBeka. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemuuii. CTpoeHue aroma, KpUCTANIMYECKUM KPEMHHUI, €ro CBOMCTBA U MpuMeHeHue. OKcua
kpemuus (IV), ero npupoansie pazHoBUIHOCTH. CUITUKATHI. 3HAUYCHUE COCTMHEHUN KPEMHUS B
JKUBOW U HEeXUBOU npupoae. [loHaTHe 0 CUIMKaTHON IPOMBIIIEHHOCTH.

Jlabopamopnvie onvimbl

KauectBennast peakuus Ha CyiIbQUA-HOH

KavecTBenHas peakuus Ha cylibhaT-HoH

KauectBenHast peakuys Ha HOH aMMOHHUS

KauectBenHas peakiys Ha HUTpaT-UOH

KauectBeHHast peakuus Ha KapOOHAT-UOH

Ipaxmuueckue pabomul

OcCHOBBI OpraHn4YecKoi XuMHUH
BemecTBa opranndyeckue 1 HEOpraHM4eCKUe, OTHOCUTEIbHOCTD MTOHITHS «OPTaHUYECKUE
BeuiecTBay. [IpuunHbl MHOr00Opas3us OpraHudecKuX CoeTMHEHUN. XUMUYECKOE CTPOECHUE
OpPraHUYECKUX COeMHEHUN. MoJleKyIsipHbIe U CTPYKTYpPHBIE (POPMYIIbI OPraHMUECKUX BEIIECTB.
MeraH u 3TaH: cTpoeHHe MOJeKyIl. ['openne Merana u sTaHa. JleruapupoBaHue dTaHa.
[TpumeHneHne meTana.
XHUMHYECKOE CTPOCHUE MOJIEKYJIbI dTHIIeHA. J[BOMHAs CBA3b. B3anmoencTBre dTUiIeHa ¢ BOJOM.
Peakuuu nonmumepusanuu dtuieHa. [lonuatuiien u ero 3HaueHue.
[TonsiTve 0 MpeAenbHBIX OJHOATOMHBIX CIIMPTaX Ha MpUMepax MeTaHoja U ATaHoJja.
TpexaToMHBII CIUPT — IVIULEPHH.
[TonsiTre 00 anbAeruaax Ha MpUMepe YKCYCHOro anpaernaa. OKUclIeHue albJerujia B KUCIOoTY.
OnHOOCHOBHBIE MTpeeNIbHbIE KApPOOHOBBIE KUCIIOTHI HA IIpUMepe YKCYCHOM KHcIoThl. Ee
cBoiicTBa U mpuMeHeHune. CTeaprHOBask KUCIOTa KaK MMPEACTaBUTENb JKUPHBIX KapOOHOBBIX
KHCJIOT.
Peakuuu sTepudukanyy ¥ NOHITHE O CIOKHBIX dpupax. Kupsl Kak clokHbIe 3(QUpPBI
[JIALIEPUHA U KUPHBIX KUCIIOT.
[TonsiTue 06 aMmuHOKUCIOTaX. Peakuuu nonukonaeHcanuu. benku, ux crpoenue u
Ouosornyeckas pob.
[Tonsitue 06 yrneBonax. ['moko3a, ee cBolicTBa u 3HaueHue. Kpaxman u 1emntonnosa (B
CpaBHEHHHM), X OMOJIOTHYECKAs POJIb.

HTorosoe noBropenye Kypca XMUMHU OCHOBHOM IIKOJIBI

PU3NYECKUI CMBICII TOPAIKOBOTO HOMEpPA 3JIEMEHTA B IEPUOANUECKON CUCTEME XUMHUECKUX
anemeHToB J[. 1. MenaeneeBa, HOMEpOB IEPHOJIA U TPYMIIBI. 3AKOHOMEPHOCTH U3MEHEHUS
CBOICTB 2JIEMEHTOB U MX COCIMHEHUH B IEPUOJIaX U IPYIIAX B CBETE NPEACTABIECHUN O
CTPOEHHH aTOMOB 3JIEMEHTOB. 3HaUEHHE NMEPHOUIECKOT0 3aKOHA.

THUIBI XMMMUYECKUX CBSI3€M M TUIIBI KPUCTAUNIMYECKUX PEIIETOK. B3anMocBsa3b cTpoeHus u
CBOMCTB BEIIECTB.

Knaccugukaius XuMHUECKUX peakluii o pa3IMYHbIM IpU3HAKaM (YUCIIO U COCTaB
pearupyromux 1 00pa3yronuxcs BeIecTB; TeMI0BOM 3P (eKT; NCI0Ib30BAHNE KaTalu3aTopa;
HalpaBJIeHUE; U3MEHEHHUE CTEeTIeHEeH OKUCIIEHUS! aTOMOB).
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[IpocTeie u cnoxHble BemecTBa. MeTtauibl 1 HeMeTauibl. ['eHeTnueckue psibl MeTasia,
HEMeTaJuIa U repexoiHoro meramia. Okcuapl (0OCHOBHBIC, aM()OTEPHBIC U KHCIIOTHBIC),

TUAPOKCUIBI (OCHOBaHWMS, aM()OTEPHBIC THAPOKCUIBI M KUCIIOTHI) U COJIH: COCTaB,
KJ1accu(uKalus U o0II1e XMMHYECKHUE CBOMCTBA B CBETE TEOPUH IIEKTPOIUTHUECKOMN
JIMCCOIMAIIMU U TIPEICTABIICHUM O ITPOLIECCaX OKUCICHUS-BOCCTAHOBICHUS

(2 uaca 6 neoenro, 6cezo 72 uaca, uz nux 8 uacoe — pezepenoe epems)

TemaTuueckoe IIAHUPOBAHUE 110 XUMHUH, 8A kiacce

YMK O.C. I'abpuenana.

Ne n/m TEeMa Koa-Bo
4acoB

Nucrpykrax no Th. IIpenver xumuu. Bemecrtsa

1. 1
[IpeBpamienus BeuecTB. Poib XUMHUM B )KM3HU YETIOBEKA.

2. 1
[Ipaktuueckue padotsi: Nel, Ne2 ITpuemsl oOpartieHus ¢

3. | mabopaTopHEIM 060pYIOBAHHEM. 1
Habmtonenue 3a ropsiueit cBe4ou.
[lepuonnueckas cucrema /.M. MenneneeBa. 3Haku XUMUYECKUX

4. | onementon 1
Xumunyeckue Gopmyisl. OTHOCUTEIbHASI ATOMHAS U

S. | MonekynspHas Macca 1
OcHOBHBIE CBEICHUS O CTPOEHUHU aToma 3ieMenTa. CocTaB

6. | atomos. 1
[lepuoanueckast cucrema :CTpoeHHE IEKTPOHHBIX 0007I04YEK

7. | aTomoB. 1
[Tepuonnueckas cuctema : CTpoeHHE DJIEKTPOHHBIX 000JI0UEK

8. | atomoB. 1
HNonnas xumuueckas cBsizb. OHBI

9. 1
KoBaneHntHas cBs3b

10. 1
KoBaneHntHas cBs3b 1

11.
Merammueckass XUMHUYECKasi CBS3b. 1

12.
O06001enre 1 cucTeMaTr3aIs 3HaHUH 110 TeMe ATOMBI 1

13. | xummgecknx amemMeHToB
O06001enre u cucTeMaTr3aIs 3HaHUK 110 TeMe ATOMBI 1

14. | xummueckux »neMeHTOB
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Kontponbras padota Nel mo Teme ATOMBI XHMHUYECKUX

15. | snementon
[IpocTrlie BelecTBa-METANIIbI U HEMETAJUIBI.
16.
KonuuecTBo BemectBa. MossipHast Macca.
17.
MousipHblii 00BEM razoB.
18.
O06o0muienne u cucteMatu3anys 3Hanui o reme «lIpocteie
19. | Bemectnay.
CreneHb OKUCICHUS
20.
Baxneiimme kiaccbl OMHAPHBIX cCoeTUHEHUH. OKCHIBI
21.
OcHoBaHus4.
22.
Kucnotsi.
23.
Kucnotsi.
24,
Conu.
25.
Counn.
26.
O60061eHre U cucTeMaTu3alus 3HaHui 1o Teme «CoenHeHUs
27. | XUMIYeCKHX IIEMEHTOB
AmMop¢HbIe 1 KpucTanmuueckue Beuiectsa. Kpucrammueckue
28. | pemerku.
AmMop¢HbIe 1 KpucTanuueckue Beuiectsa. Kpucrammueckue
29. | pemerku.
Yucrele BeliecTBa 1 cMecu. MaccoBas 10J1si KOMIIOHEHTOB
30.
[IpakTuueckast padora Ne3. AHanu3 MOYBHI U BOJBI.
31.
[Tpaktrueckas padota Ned. [TpurorosieHue pacTBopa caxapa ¢
32. | 3amanHO# MaccoBo 1oNeil pacTBOPEHHOTO BEIIECTBA.
O0o06111eHrEe U cucTeMaTH3alus 3HaHul «CoeaquHeHus
33. | xUMHYECKHX HITEMEHTOBY
Kontponbnas padota No2.mo teme «CoequHEeHNs XUMUYECKUX
34. | smemeHTOB»
SABnenus pusnyeckue U XUMHUIECKUE. XUMHUECKUE PEAKITUH.
35.
XHWMHYECKUE YPABHEHHUS.
36.
PacueTsl mo XuMHUYECKUM ypaBHEHUSM.
37.
THUIIBI XUMHUECKUX PEAKIIUH.
38.
Tunbel XUMHUYECKUX PEAKIIMI Ha MPUMEpPE CBOMCTB BOJBI.
39.
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[TpakTrueckas padota No5. [Tpu3Haky XUMHYECKUX PEAKIIHIA.

40.
O0001IeHre ¥ cucTeMaTu3anys 3HaHui 1o TeMe 4 «M3MmeHneHus,
41. | mpoucxonsuIMe ¢ BEMECTBOM
KonrponbHas pabora Ne3. mo Tteme 4  «/3MeHeHus,
42. | mpoucxosuIMe ¢ BEMECTBOM
PactBopenne kak (U3MKO — XUMHUYECKHH mporecc. Tumsl
43. | pacTBOpOB.
DNEKTPOIUTUYECKAS AUCCOIUAITHS
44,
HNounbie ypaBHEHUS peaKnid
45,
HoHHbIe ypaBHEHHS peakuui
46.
[TpakTuueckas pabora Ne6.YciaoBHS TPOTEKAHUS XHUMHYECKUX
47. | peakuuii My pacTBOPaMH JIEKTPOIUTOB 10 KOHIIA.
Kucnotsl, ux xinaccuduxaiys u CBOHCTBA.
48.
Kucnotsl, ux xinaccuduxaius u CBOHCTBA.
49.
OcHoBaHusl, uxX KinaccuuKaius U CBOICTBA.
50.
OcHoBaHus, uxX Ki1accuuKaius U CBOICTBA.
51.
Oxcuppl, ux kinaccupuKkalus U CBOCTBa
52.
Conu, ux cBOICTBA.
53.
['eneTnveckas CBSI3b MEXKIY KJIaCCAMH HEOPTaHUYECKUX
54. | coenuHenwmit
O06o0061IeHre U cucTeMaTu3alvs 3HaHu| 10 TeMe
95. | «PacTBopenue.PacTBopsl. CBOKHCTBA PACTBOPOB HIEKTPOIHTOB.
OKHCIIUTENbHO- BOCCTAHOBUTENIbHBIEC PEAKIIUN.
[Tpaktrueckas padota Ne7 «CBoicTBa KUCIOT, OCHOBaHUH,
56. | okcuoB U coei
O060011eHre U cucTeMaTu3alus 3HaHUN
S7. | KontponbsHas pabora Ned ITo Teme 5
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.
58.
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.
59.
VYrpaxHeHus: B COCTaBJICHUN OKUCIUTEIIBHO-BOCCTAHOBHU-
60. | renpHBIX peaximii
[IpakTuueckas pabora Ne§. Pemienune skcriepruMeHTalIbHbBIX 3a/1a4
61.
O060061eHre U cucTeMaTu3alus 3HaHu|
62.
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O0001IeHrEe 1 cUCTEMaTU3aLNs 3HAHUI 1
63.

['omoBast KOHTpOJIBHAS paboTa 1
64.

[TosTOpEHHE. 1
65. [Tepuonuueckas cucrema XuMH4eCKux 3eMeHToB Jl. U.

Menneneena.

[ToBTOpeHue. Buibl XuMU4eCcKOil CBSI3U. 1
66.

[ToBTopenue. Knaccel OmHapHbIx coenuHennii. OCHOBaHHS 1
67.

[ToBTOopenue. Kucioter 1
68.

[ToBTopenue. Coin. 1
69.

IToBTOpenue. Pemenue 3amay. 1
70.

[ToBTOopenue. Teopus NEKTPOTUTHICCKON TUCCOLIUAIINH. 1
71. | Peakuuu HOHHOTO OOMEHA.

[ToBTopenue. OBP. 1
72.

Hroro 72

TemaTHyeckoe IJIAHMPOBAHUE MO XUMHH, 80 Ki1acc

(2 uaca 6 neoenro, 6ce2o 72 uaca, uz Hux 7 4acoe — pezepeHoe 6pems)
YMK O.C. I'abpuenana.

Ne n/m TEeMa Koxa-Bo
4acoB
HNucrpykrax no Th.IIpenmer xumuu. Bemectsa
1. 1
, [IpeBpamenus BemecTs. Ponb XUMHUM B )KM3HU YEJIOBEKA. .
[IpakTuueckue padboTsi: Nel, No2 TIpuemsr
3. oOparieHus ¢ 1ab0paTOPHBIM 000PYTIOBaHHEM. 1

HabGnronenue 3a ropsiei cBe4oil.

[Iepnonnueckas cucrema anementos [[.M. Menaeneesa.
4. XHWMHUYECKUE 3HAKH. 1

Xumunyeckue Gopmyisl. OTHOCHUTENbHASI aTOMHAS U
5. MOJIEKYJIIpHAs Macca 1

OcHOBHBIE CBEICHUS O CTPOCHUU aToMa demeHTa.. CoctaB
6. aTOMOB. 1




[lepuonnyveckas ciucrema : CTpOSHHE DIIEKTPOHHBIX 000JI0UEK

7. | aToMOB.

[lepuoanueckas cuctema : CTpOCHUE IEKTPOHHBIX 000JI0UEK
8. aTOMOB.

N3menenre yuca 3JeKTPOHOB Ha BHEITHEM DHEPTETHYECKOM
9. YpOBHE

Honrnl. Monnas xuMHU4ecKas CBSI3b.
10.

KoBasienTHast xumMuueckas CBs3b. IJIEKTPOOTPULIATEIIHHOCTD.
11.

KoBasienTHast xumMuueckas CBsi3b. JJIEKTPOOTPULIATEIHHOCTD.
12.

Meramindueckas XMMHY€ECKas CBS3b.
13.

O0001Ienre U cucTeMaTH3anys 3HAaHUHA 110 TeMaM 1 1 2 « ATOMBI
14. | xuMHUYeCKHX 2TIEMEHTOBY

O0001enre 1 cucTeMaTH3anys 3HaHUHA 110 TeMaM 1 1 2 « ATOMBI
15. | xummyeckux 31eMEHTOBY

Kontponbnas padota Nel o teme 1 1 2 « ATOMBI XUMHUYECKUX
16. | snementoB»

[IpocTrie BelecTBa-MeTANIIbI U HEMETAJUIHI.
17.

KonuuecTBo BemectBa. MossipHasi macca.
18.

MounsipHblit 00BEM ra3oB.
19.

O060061eHne U cucreMaruzanys 3HaHui o teme «IIpocteie
20. | BerecTBay.

Pemenne 3amad mo teme «KojmuecTBO BEIIECTBAY
21.

Pemenue 3anau nmo reme «MoJIIpHBIH 00BEM
22.

CreneHb OKHCICHUS
23.

Baxkneitmume kinaccel OMHAPHBIX coeTUHEHUH. OKCUIBI
24.

OcHoBaHMH4.
25.

KucmoTsrl.
26.

Comm.
27.

Comm.
28.

O000611IeH1E U cUcTeMaTH3alus 3HaHui o TeMe «CoeTuHEHNS
29. | XUMHYECKHX DIIEMEHTOBY

19




AMopdHBIe U KpUCTAIUTHYECKHE BemecTBa. Kpucrammmiyeckue

30. | pemerkn.
YucThle BelecTBa U CMECH.
31.
[TpakTrueckas padota No3. AHanu3 MOYBBI U BOJIBI.
32.
MaccoBas 1011 KOMIOHEHTOB .C MecH.
33.
[TpakTudeckas pabota Ne4. [IpuroroBiieHrne pacTBopa caxapa ¢
34. | 3ajmaHHOI MaccoBOM 0ei .
O06001IeHre ¥ cucTeMaTU3alus 3HaHUI 110 TEME 2 U 3.
35. | «IIpoctsie BemecTBa. CoeIMHEHHS XMMUUECKUX 2IEMEHTOBY
Kontponbnas padota Ne2.mmo Temam 2 u 3.»ATOMBI XUMHUYECKHX
36. | snemenToB. CoeIMHEHNS XMMUYECKHX JIEMEHTOB. IIpocThie
BEIIECTBA»
SIBnenus pusmueckre U XuMHUECKUe. XUMHUECKHE PEaKIUu.
37.
XUMUYECKHE YpaBHEHHUS
38.
PacyeTsl Mo XUMHUECKUM ypaBHEHUSIM.
39.
THUIIBI XUMHUYECKUX PEAKIIUH.
40.
Tunel XUMUYECKUX peakluii Ha PUMEepe CBONCTB BOJIBI.
41.
[TpakTryeckas padora Ne5. [Tpu3HakM XMMHUYECKUX pEaKIHii.
42.
O060011eHre U cucTeMaTu3alus 3HaHui 1o Teme 5.
43.
KonTponbnas padorta Ne3. o reme «/I3MeHeHus, MPOUCXOIIIE
44. | ¢ BemecTBOMY.
PacTtBopenne kak (U3MKO — XUMHUYECKHH mpouecc. Tumbl
45. | pacTBOPOB.
DNEeKTpONUTHYECKAs TUCCOLIUAIIHS
46.
DNEeKTPONMTHYECKAs TUCCOITUAIIHS
47.
HoHHbIe ypaBHEHHSI peakuui
48.
[Tpaktrueckas padora Ne6 VYciaoBusS MPOTEKAHHWS XUMHUUYECKHX
49. | peakumii MeXIy pacTBOPAMHU 3JIEKTPOIHTOB 0 KOHIIA.
Kucnotsl, ux xinaccudukaims u CBOHCTBA.
50.
Kucnotsl, ux xinaccudukaims u CBOHCTBA.
51.
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OcHoBaHus, WX KJIacCU(UKAIUI U CBONCTBA. 1
52.

OcHoBaHusl, ux KinaccuuKalus U CBOICTBa. 1
53.

Oxcuppl, ux kiaccupuKkalus U CBOCTBa 1
54,

Oxcuppl, ux kiaccupuKkalus U CBOCTBa 1
55.

Counn, UX CcBOICTBA. 1
56.

Counn, Ux cBOICTBA. 1
57.

O06o0uieHne 1 cucTeMaTu3aIys 3HaHUH 110 TeMe 5 1
58.

[IpakTrueckas padota Ne7. CBoiCTBa KUCIOT OCHOBAHUH, 1
99. | okcHOB U coneid.

I'enetnyeckas cBsI3b MEXKAY KJIacCaMH HEOPraHUYECKHX 1
60. | coemmuenmii

KonTponbnas padora Ne4 Ilo teme 5. 1
61.

OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC PEAKIINH. 1
62.

OKUCINTENEHO-BOCCTAHOBUTEIIEHBIC PEAKIINH. 1
63.

[IpakTuueckas padota Ne§. Perenue sxcriepuMeHTaIbHBIX 1
64. | 3amau.

I'onoBast koHTpOIBHAS paboTa 1
65.

[ToBTOpenue. Buapl XuMUYECKOHN CBA3H. 1
66.

[ToBTOpenue. Kinaccel OMHapHBIX COETUHEHU. 1
67. | Tlopropenne. OcHoBauus

[ToBTOpenue. Kuciorer 1
68.

[MoBTopenue. Comu. 1
69.

[ToBrOopenue. Pemenue 3anau. 1
70.

[ToBTOpenue. Teopust FMEKTPOTUTHYECKON TUCCOLIUAIINH. 1
71. | ITosTOpenue. Peakuy HOHHOTO OOMeHa.

[MTosTopenue. OBP. 1
72.

UTOI'o 72
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