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HOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo Kypcy «XUMHS M KU3HB» Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
COCTaBJIECHA HAa OCHOBE TpEOOBAHMU K pE3y/lbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTesIbHOU
IIpOrpaMMbl OCHOBHOTO 001iero odpaszosanus, npeacrasieHHbix B PI'OC OOO, a Takxe Ha
ocHOBe (hemepanbHON paboveld MPorpaMMBbl BOCITUTAHUS U C YIETOM KOHIEMIIUHU TPETIOIaBaHus
yueOHOTO0 npeaMeTa « XUMHsS» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit denepanmn.

Ponp manHOTO Kypca B 00IIeil crcTeMe IKOJIBHOTO 00pa3oBaHMsl 00YCIOBICHA 3HAYCHUEM
XMUMHUYECKOW HAyKd B IIO3HAHUM 3aKOHOB MPHUPOJAbI M Pa3BUTHH MPOU3BOJAUTEIbHBIX CHUII
oOmecTBa. XMMHYECKUE 3HAHMS 3aHUMAIOT Ba)KHOE MECTO B OOIIECH KyIbType COBPEMEHHOTO
YyelioBeKa. 3HAaYeHHWE WX CYLIECTBEHHO YCUJIWIOCH B TIOCIEJHEE BpEMsA. OTO CBS3aHO C
BO3pacTarolle XuMu3anruen MHOTHX cdep *KU3HU o011ecTBa U MHPOPMALMOHHOTO MPOCTPAHCTBA,
C AaKTyaJbHOCTBIO BOIIPOCOB O MOJIEKYJISPHBIX OCHOBAaX MH3HH, O CIIO)KHOM KOMILIEKCE
OTHOILIEHUH B CHCTEMAaxX «4YeJIOBEK — BEIIECTBO» U «BEILECTBO — Marepuan — INpaKTU4ecKas
NESITEbHOCTBY, C POJIbI0 XMMHH B BOIPOCAX COXPAHEHUS 370POBbS YEJIOBEKA M OKpYXKaromien
MpUpPOTHON cpenbl. B Hacrosiiee BpeMs MpakTH4YecKas JesTelIbHOCTH JIIOJIEM MpeBpaTuiach B
¢akrop, Mo macmTabam CBOEro BO3JEUCTBHUS HAa MPUPOJY COU3ZMEPHMBIN C 3BOJIIOLMEH caMoil
npupoJsl. B Takux yciaoBHAX TI'paMOTHOE OTHOUIEHHE K TMPHPOJIE BO MHOTOM MOKET OBITh
o0ecreyeHo rpaMOTHOCThIO camMoro yenoBeka. OTcroa cieayeT OYEBHIHBIA BBIBOJ O TOM, YTO
0a30Boe XMMHUYECKOE 00pa30BaHNe HEOOXOAUMO KaXA0MY TPakJaHUHY CTPaHBI.

N3yuenne yue6HOTO Kypca « XUMUS U )KU3HBY

CIOCOOCTBYET pealu3alli BO3MOXHOCTEH Il caMopa3BUTUS M (OPMHUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHOH  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B TIIOBCEJIHEBHOW JKU3HHM, TaK U B
Ipo(hecCUOHAIBHON 1EATEIHOCTH;

3HaKOMHUT €O CHeUM(UKOM HAaydHOTO MBIIUICHHS, 3aKJIa[bIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON I'PaMOTHOCTH O0yJaroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K IPUpPOJE, K 4YeNOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
00yJaronuxcs.

Iesn n3yyeHus: kypca «XMMHUs ¥ ’KU3Hb» B OCHOBHO IIKOJI€:

* pa3BUTHE JUYHOCTH, €€ TBOPUYECKOTO NOTEHIMANA;

* opMupoBaHMEe CHCTEMbl XMMHUYECKMX 3HAaHUIl Ha OCHOBE M3Y4YEHHUS BaKHEWIINX
XUMUYECKUX MOHATUH, 3aKOHOB, TEOPHIi;

* (popMHpOBaHUE €CTECTBEHHO-HAYYHOI KapTHHBI MUPA;

* OBJIQJICHUE METOJaMM HAay4yHOIr'O MO3HaHMs sl OOBSCHEHUS XMMUYECKHUX SIBJICHUU U
CBOMCTB BEIIECTB, OLEHKU POJIM XUMHUHU B PAa3BUTHUU COBPEMEHHBIX TEXHOJIOTUH U MOIy4EHHH
HOBBIX MaTEepHAJIOB;

* pa3BUTHE YMEHHs NPUMEHATh MOJIyYEHHbIE 3HAHUS A 0€30MaCHOrO HCIOJIb30BAHUS
BEIIECTB U MaTE€PUaAJIOB B OBITY, CEIbCKOM XO3s5IiCTBE M Ha IIPOU3BO/ICTBE, PEIIaTh NPAKTHUYECKUE
3alauyd B TIOBCEJHEBHOW JKM3HM, MNPEAYNPEXAarh SBICHHUS, HAHOCALIME BPEA 3I0POBBIO
YEeJI0BEKa U OKPYKAIOLIEH Cpelie;

* CO3/IaHHE YCIOBHM s TNpHOOpETeHHs OOydYaloUIMMHCS OIbITa Ppa3HOO0Opa3zHOU
JeATeNbHOCTH, OCBOCHHS YHHUBEPCAJIbHBIX YYEOHBIX AECHUCTBHM (pemeHus mpobiem, MpUHATHS
pelleH i, OlIeHUBaHHs B COOTBETCTBUU C BRIPAOOTAHHBIMU KPUTEPUIMHU M CUCTEMOH 1IEHHOCTEH,
paboThI ¢ nHGOpManUeil U pa3InYHBIMU UCTOYHUKAMHU UH(OpPMAIMH, COTPYIHUYECTBA U T. [1.);



* (hopmMupoBaHNe 0CO3HAHUS IIECHHOCTH XMMHUYECKUX 3HAHUM, a TaKkKe co3aHue 0a3bl I
MIPOJIOJDKEHHS 00pa30BaHUs B YUPEKACHUAX MPO(ecCHOHaNbHOro 00pa3oBaHusl.

[IkonpHOE XUMHYECKOE 00pa30BaHNE BHOCHUT 3HAYMTEIbHBIA BKIAJ B pealH3allUIo 3a1ad,
CTOSIIMX TEpe] COLUMYMOM M rocyaapcTBOM. OHO CIOCOOCTBYET ajanTaliM BBIIYCKHUKOB K
YCIOBHSIM JMHAMHUYHO DPa3BUBAIOILIEIOCS MHpa, peajM3allid BO3MOXXHOCTEH CaMOpa3BUTUS U
(dhopMUpPOBaHHS KYJIBTYPBI JIMIHOCTH, €€ oOmIel, (PyHKIIMOHATBHON I'PaMOTHOCTH; 3HAKOMHUT CO
cenuUKOH HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO B3IJISIa HA EIMHCTBO
MIPUPOABI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH MOJPOCTKOB.

W3ydeHune naHHOTO Kypca UrpaeT TakkKe BaKHYIO pOJIb B IMUYHOCTHOM Pa3BUTHM yYallUXCH,
B ()OPMHPOBAHUU OCHOB X MHUPOBO33PCHHS, B Pa3BUTHH MHTEIUICKTA, CIIOCOOHOCTSH U YMCHHI
JIOTUYHO  (QOpPMYIMPOBaTh CBOM MBICAM U PACCY)KIEHHS, CHOCOOCTBYET BOCIHUTAHUIO
aKKypaTHOCTH U TPYAOJIIOOWS, HACTOMYMBOCTU B JIOCTWKEHHMU TOCTABJICHHOM I€JIM, MHTEepeca K
MIPOBEICHUIO SKCIIEPUMEHTAIbHBIX UCCIIEI0OBAHHM.

B ocnoBe mporpammer kypca «OCHOBBI HEOPTaHUYECKOW XUMHK» JISKUT KIIOUeBas WIes
XMMHH O 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUSI.

ABTOpPCKasi KOHUIENIHUs MOCTPOEeHUsI Kypca moJpa3yMeBaeT:

* MakcumanvbHoe UucKIoueHue MexaHudecko20 3ay4usanus Mamepuada.

OTO 1ocTUraeTcs:

— ONTUMAJBHBIM MPHUOIMKEHUEM TEOPETUIECKOTO MaTepralia K Hadally H3y4eHHus Kypca,
9T0 MaéT yJalIuMcs BO3MOKHOCTh OoJiee OCO3HaHHO BOCHPHUHHMATH BaKHEHINIWE TIOHSTHS, C
MEePBBIX YPOKOB TpHOOpeTaTh HaBBIKM pPaboTel ¢ [lepmoamdeckoil CHUCTEMON XUMUYECKUX
3JIEMEHTOB, JIETKO OCBOUTH XUMHIO JIEMEHTOB M UX COCIMHEHUIA;

— CHCTEMHBIM IIOJIXOJIOM K CTPYKTYPHUPOBAHMIO y4eOHOTO MaTepHaia W akKIeHTOM Ha
NPUYMHHO-CIICICTBEHHBIE CBA3M MEXIy COCTaBOM, CTPOCHHEM M CBOWCTBAMH BEIIECTB.
Jlorndyeckoe TMOCTpOCHHME Kypca MO3BOJISET 33 MHHUMAJIbHOE BpEMs, OTBOJMMOE Ha €ro
u3ydeHue, JOONUTbCA  MAaKCHMaJbHOTO  YCBOGHHS ~ MaTepuaia. Y4eOHBI  marepual
CTPYKTYPHUPOBaH TakUM 00pa3oM, YTO BO3MOKHBI MHOTOKPaTHOE MOBTOPEHHE MHOTHX TEM,
pPaccMOTpPEHHE UX C PA3HBIX TOYEK 3PEHHMS, MOITANHAS CUCTEMAaTH3alHs U 00001IeHHE;

— BBEJICHHEM HOBBIX IIOHATHIH, TEPMHHOB TOJBKO IO Mepe HEOOXOIMMOCTH, YTO
0CBOOOYK/IAeT ydJaIIMXCs OT YCBOGHHS Marepuaia, He BOCTPEOOBAHHOTO Ha JAaHHOM JTare
U3y4YeHUs Kypca XUMHUU;

— OTpabOTKOW OCHOBHBIX TEOPETUUECKUX IIOJIOKEHHWH OOmeld XMMHM Ha KOHKPETHBIX
BOIIPOCaX Kypca HEOPraHMYecKOW XHMHUM (HAalpUMep, COCTaBJICHHE XUMUYECKUX (OpMyI
OMHApHBIX COCIMHEHUH M0 CTENECHSIM OKHCICHHUS IPU M3YYCHHUH OKCHJIOB U COJICH; COCTaBJICHUE
YpaBHEHHH OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MMPU M3YYSHUH KOHKPETHOTO MaTtepuaia
HEOPraHNYeCKOW XHMUH);

— T0o/1a4eil HOBOTO MaTepHaja Ha IpUMepe Y)Ke U3BECTHBIX IKOJbHUKAM (aKTOB.

o [Ipuobujenue yuawuxcs ¢ nepevix ypoko8 K camoCmosmenbHol pabome ¢ y4eOHUKOM U
opyeumu  nocobusmu, peanuzayusi NPUHYUNOE PA36UBAlOwe20 O0OVYeHUs U  CUCMEMHO-
0esAmeNbHOCMHO20 N00X00d K 00yYeHUro, KOMOpbll A6IAeMmMCs Memoo0oNI02UYeCKOl OCHOBOU
DI OC.

OTO0 ocTUraeTcs:

— HCIIOJIb30BAaHUEM PA3BUTOTO amrapara OpraHu3alM YCBOCHMs MaTepHaia, CO3/arollero
yCIOBHUS JUISL YCHEUIHOW y4eOHOHM MeATeNbHOCTH IIKOJbHHUKOB, HAmpuUMeEp NpUMEHEHHEM
AITOPUTMOB (cocTaBieHHE (OpMYNT BEIIECTB, YPAaBHEHUI XUMHUYECKUX pEakIMi, pelieHue
pacu€THBIX 337a4 U T. JI.), KOTOPbIE MPEJOCTABIAIOT yJallUMCsl BO3MOKHOCTh CaMOCTOSATEIBHO
U3y4yaTh NpeMeT,;

— HCHOJIb30BAHNEM TO3HABATENBHO pa3BUBAlOIIeH (QYHKIMU XUMUYECKOTO 3KcIiepuMeHTa. B
nporpaMme NpPeAyCMOTPEHO NpoBe/ieHHe JTabopaTOpHBIX ONBITOB M IMPAaKTHYECKHX padoT,
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AOMAIOHETO 3KCIICPUMCHTA, OTINYAOIINXCA HpOCTOTOfI HUCIIOJIHCHUA W JOCTYIMHOCTBIO
XUMHUYCCKHUX PCAKTUBOB. HeKOTOpBIe SKCIICPUMCHTBI BKIIKOYAKOT J3JICMCHTBLI HCCICAOBAHUA H
HMCIOT CB3b C HOBCGIIHGBHOP'I KHU3HBIO,

— BKIIOYEHUEM B COJEpKaHME Y4eOHOro Marepuana psia CBEAEHUIl 3aHUMAaTEIbHOrO,
HUCTOPUYECKOTO, 3KOJOTMYECKOIO0 M MPHUKIATHOTO XapakTepa, COACHCTBYIOUIMX MOTHUBALMU
0o0y4YeHHs W Pa3BUTHIO MMO3HABATEIHHBIX MHTEPECOB IIKOJIHHUKOB, ((OPMUPOBAHUIO UHTEpECA K
yriIyOnéHHOMY H3Y4EHHUIO IIpeIMeTa, BBHIOOPY €ro B KadecTBe MPOGMIBHOTO Ha cTapliei
CTyHEHHU O0y4YEeHHUSI.

* 3menenue ynkyuu yuumens Ha ypoxKe (Hayuums y4umscs).

W3BectHo, uro 3HaHWs HauOosee 3(PPEKTUBHO YCBaMBAIOTCS B XOAE€ COOCTBEHHOM
[I03HABATEIbHON JAEATEIbHOCTH OOYYaIoLIErocs, MO3TOMY YUUTENb JIOJKEH OpraHU30BbIBATH
IpolLiecc O3HaHMsl, a He BBICTYIATh B POl HH(opmaropa. Henb3s HayduTh Ha BCIO KU3Hb, HAJI0
HAaY4YUTh YUUTHCA BCIO KU3HD.

MMJIAHUPYEMBIE PE3YJBLBTATHBI OCBOEHUS KYPCA
«XVMHA | KU3Hb»

N3ydeHne mpeayCcMOTPEHHOTO MPOrpaMMOi y4eOHOTO Marepualia IO3BOJIHT yJalluMCs
AOCTUYb MNPEAMCTHBIX, MCTAIIPCAMCTHBIX W JHWMYHOCTHBIX PE3YIbTATOB, HNPEAYCMOTPCHHBIX
denepallbHBIM ~ TOCYJAAPCTBEHHBIM  00pa30BaTebHBIM  CTaHJAAPTOM  OCHOBHOTO  OOIIEro
oOpazoBaHwUsl.

JIM4HOCTHBIE Pe3yJabTaThl
JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTo Kypca «XUMHS U KU3Hb»
OTpa)aroT TOTOBHOCTh 00YYaIOUINXCSl PYKOBOACTBOBATHCS CHCTEMOM MO3UTUBHBIX LIEHHOCTHBIX
OpHEHTAl M pacUIMpeHue OMbITa ACATEIbHOCTH Ha €€ OCHOBE U B IpOLIECCe peau3aluu
OCHOBHBIX HalpaBJIEeHUI BOCIIUTATEILHOM 1€ATENBHOCTH, B TOM YUCIIE B YaCTHU:

e ['pakTaHCKOTO BOCIIUTAHUS:

HenpusTHE JI0ObIX (OPM SKCTpeMH3Ma, TUCKPUMUHALIMU; MPEJCTaBICHUE 00 OCHOBHBIX
mpaBax, cBOOOJaxX H OOA3aHHOCTSAX TpakJaHWHA, COLMANBHBIX HOpPMax U MpaBUiIax
MEXJIMYHOCTHBIX OTHOIIEHHWH B 0OIIEeCTBE; TOTOBHOCTh K Pa3HOOOpa3HOM COBMECTHOM
NeSITeIbHOCTH, CTPEMJICHHE K B3aHMMOIOHMMAHHWIO W B3aMMOIIOMOIIHM, AKTUBHOE Y4acTHE B
IIKOJIBHOM CaMOYIPAaBJICHUH; TOTOBHOCTh K YYaCTUI0O B TYMAaHUTApHOM JIEATEIBHOCTU
(BOJIOHTEPCTBO, MOMOIIH JIFOJIIM, HYKJIAIOLIUMCS B HEM).

L4 HanI/IOTI/I‘IeCKOl"O BOCIIMTAHHUA:

OCO3HAaHHUC pOCCHﬁCKOﬁ Fpa)KHaHCKOﬁ HACHTHUYHOCTH, IIPOABJICHHUC MHTCPECAa K ITO3HAHUIO
HCTOPpHH, KYJIbTYPbI Poccuiickoi d)e):[epaunn, CBOCTO KpasA, HApOAOB POCCI/II/I; OCHHOCTHOC
OTHOIIIGHHE K JOCTIOKEHUSIM cBoed PoauHbl — POCCI/II/I, K HAyKC, TCXHOJIOTUAM, TPYIOBbIM
AOCTHIKCHUSM HApOda, YBAXKCHUC K HCTOPUICCKOMY U IPUPOJHOMY HACJICANUIO U TAMATHUKAM.

L4 I[YXOBHO'HpaBCTBeHHOl"O BOCIIUTAHUA:

OopucHTausd Ha MOPAJIBHBIC HEHHOCTH W HOPMBI B CUTyallUAX HPABCTBECHHOI'O BBI60pa;
TOTOBHOCTh OIIEHHMBATh CBOE IOBEICHUE U MOCTYIIKH, MMOBCACHUEC U MOCTYIIKU APYIrux JIoJIEH ¢
MO3UIHUU HPABCTBCHHBIX U IIPABOBBIX HOPM C y‘{éTOM OCO3HAHMS ITIOCIIEACTBUI IMOCTYIIKOB;,
AKTUBHOC HCIPUATUC ACOIHAJIIBHBIX IIOCTYIIKOB, CBO60,[[a N OTBCTCTBCHHOCTH JIMYHOCTH B
YCIOBUAX UHAUBUAYAJILHOTO U O6H_ICCTBCHHOFO MMpOCTPAHCTBA.

® DCTETUYSCKOT0 BOCIIMTAHMS:



BOCIIPUMMYHUBOCTh K pa3HbIM BHUJAM HCKYCCTBa, IOHMMAaHHE €ro 3MOIMOHAJIbHOIO
BO3JICHCTBUS; OCO3HAHUE BAXKHOCTH XY10KECTBEHHOM KYJIbTYPBI KaK CpEACTBA KOMMYHHUKALMU U
CaMOBBIPA)KEHHUS; [IOHUMaHHUE LIEHHOCTH OTEYECTBEHHOI'O U MUPOBOI'O UCKYCCTBA; CTPEMJIEHUE K
CaMOBBIPAKEHUIO B Pa3HBIX BUJaX UCKYCCTBA.

e ®U3MYECKOr0 BOCIUTAHUS, (POPMUPOBAHUSA KYJIbTYPbl 370pPOBbS U 3MOIMOHAIBHOIO
Onaromoy4usi:

OCO3HAHME LIEHHOCTU JKU3HHU; OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0pOBBIO H
YCTaHOBKa Ha 3JI0pOBbIil 00pa3 >XU3HU (30pOBOE MNHTAHUE, COOJIOJEHHE TMIUEHHUYECKHUX
IpaBuJl, COATAHCUPOBAHHBIM PEKUM 3aHATUN U OT/bIXa, peryisipHas (pu3nuecKas aKTUBHOCTB);
OCO3HAHME TIOCHEACTBUM M HENPHUSATHE BPEIHBIX MPUBBIYEK (YMOTpeOJIeHHE alKOroJs,
HapKOTHKOB, KypeHHE) U HHBIX (opM Bpeda uid (PU3UYECKOTO0 U IMCUXUYECKOTO 30POBbS;
COOJIIOJICHHE MPAaBUJI 0€30IIaCHOCTH; YMEHHUE NPUHUMAThL ce0s U APYrHX, HE OCYXKJas; yMEHHE
OCO3HABATh SMOIIMOHAIBHOE COCTOSIHME ce0sl U APYrux, YMEHHE YIPaBIsATh COOCTBEHHBIM
SMOIIMOHAIBHBIM COCTOSIHUEM; C(OPMUPOBAHHOCTh HaBbIKA PEQUIEKCHM, MPU3HAHUE CBOETO
IIpaBa Ha OIMOKY U TAKOI'O K€ IIpaBa JAPYroro 4ejaoBeKa.

e Tpyn0BOro BOCIMTaHUSA:

YCTaHOBKA Ha aKTUBHOE yYacTHE B PEIICHWM MPAKTUYECKUX 3aaad (B paMKaxX CEMbH,
OpraHu3aliy, ropoja, Kpas), CloCOOHOCTh WHUIIMHPOBATH, MJIAHUPOBATh M CAMOCTOSTEIHHO
BBITNIOJIHATh TAaKOTO POJia JESTeNbHOCTh, MHTEPEC K MPAKTUYECKOMY H3Y4eHHI0 Ipodeccuil u
Tpyda pPa3IMYHOTO pOJia, B TOM YHCIE HAa OCHOBE NPHUMEHEHHUS M3y4aeMOIro MpPeIMETHOTO
3HAHMS; OCO3HAHME BAXHOCTU OOYYEHHUS HaA MPOTSHKEHUHM BCEH JKU3HU I YCHEIIHOMN
podeccuoHANbHON JESTENIbHOCTH U Pa3BUTHE HEOOXOIMMBIX YMEHHUH Ui 3TOro; TOTOBHOCTH
aJIanTUPOBaThCsl B MPO(ECCHOHATFHOM Ccpelie; YBaXK€HHE K TPYAy M pe3ylbTaTaM TpYIOBOI
NEeSITeIbHOCTH; OCO3HAHHBIN BBIOOD U MOCTPOCHHUE MHANBUAYAIbHON TPAaeKTOPUH 00pa30BaHus U
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX U OOIIECTBEHHBIX UHTEPECOB U OTPEOHOCTEH.

® DKOJIOTHYECKOI'0 BOCITUTAHUS:

OpHEHTAIlMs Ha MPUMEHEHNE 3HAHUN ISl PelIeHus 3a/1a4 B 00JaCTU OKpYXKaIOUIeil cpeibl,
IUTAHUPOBAHUS MOCTYMKOB U OLIEHKH WX BO3MOXKHBIX IMOCIEJACTBHUI JUIsl OKpYXAlOIIeH Cpebl;
MOBBIIIEHUE YPOBHS JKOJIOTUYECKOW  KyJIbTYpbl, OCO3HAaHHME TJOOAJIBHOIO  XapakTepa
HKOJIOTHUECKUX MpoOJIeM U MyTel MX pelleHUs; aKTUBHOE HEMpHUSITHE NESHCTBUMN, MPUHOCSIINUX
BpeJ OKpY)KaIoIllel cpefie; 0CO3HAHUE CBOEH POJIM KaK T'paXkJaHWHA U MOTPEOUTENS B YCIOBUAX
B3aMMOCBSI3U MPUPOJHON, TEXHOJOTUYECKOM M COLMAIbHON Cpel; TOTOBHOCTh K Y4YacTHIO B
MIPAKTUYECKON JEeSITENEHOCTU YKOJIOTUYECKOI HAIIPABICHHOCTH.

e BocnutaHus LIEHHOCTH HAay4YHOTI'O IIO3HAHUA:

opucHTauusa B HACATCIBHOCTH HA COBPEMCHHYIO CHCTCMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3dKOHOMCPHOCTAX PA3BUTUA MTPUPOAbI, B3aUMOCBA3AX YCIOBCKA C HpHpOI[HOﬁ
cpez[oﬁ; OBJIAJICHHE S3BIKOBOM W YMTATEIbCKOM Ky.]'ILTypOfI Kak CpC€ACTBOM IIO3HAHUA MHUPA,
OBJIAJICHHE OCHOBHBIMH HaBBIKAMH HCCJIEI0BATEIbCKOMN ACATCIIBHOCTHU, YCTAHOBKA Ha
OCMBICJICHHUEC OIIbITA, Ha6J'II-0I[eHPII>i, IMOCTYIIKOB.

MertanpeamMeTHbie pe3yabTaThl

MCTaHpC,I[MCTHLIe PE3YJIbTAThI BKIIIOYAOT OCBOCHHBIC 06yqa101u1/1M1/1c51 MCXKIPECIMCTHBIC
IIOHATUA (TaKI/IC, KaK «CHUCTEMa», «(I)aKT)), «3aKOHOMCPHOCTBY, «(beHOMCH», «aHaJInu3», ((CI/IHTCS»)
U YHUBCPCAJIbHBIC y‘-Ie6HBIC JIeiCcTBUSA (HO3H&B&TCJ’ILHHC, KOMMYHUKATUBHBIC, pel"y.]'I}ITI/IBHBIC).



VYcnoBuss GOopMHUPOBaHUS MEXKIPEAMETHBIX MOHATUH — OBJIAJCHHE OOYYaIOUUMHCS
OCHOBaMM YHTATEJIbCKOM TPaMOTHOCTH, NMPHOOpPETEHHE HAaBBIKOB paboTHl ¢ HH(pOpMaIuei,
y4JacTue B IPOCKTHOM JIESTETLHOCTH.

L4 OBH&I[GHI/IC YHUBCPCAJIbHBIMU y‘I€6HBIMI/I I1I03HaBaTCIIbHBIMHA I[CﬁCTBPISIMHI

1) 0a30BbI€ JIOrMYECKHUE JECHCTBUS: BBISIBIATH U XapaKTepU30BaTh CYLIECTBEHHBIE
NpU3HAKH OOBEKTOB (SBJICHMI); YCTAaHABIMBATH CYIIECTBEHHBIH NpPU3HAK KiIacCU(pUKAIHH,
OCHOBaHMA JUIs OOOOIICHHS W CpaBHEHHs, KPUTEPHH IPOBOJAMMOIO aHAIN3a; C Yy4ETOM
MPEJIOKEHHOW 3a7jaud BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PaccMaTPHUBAEMBIX
(axTax, JaHHBIX W HAOJIOACHUSAX; MpeAaraTh KPUTEPUH IS BBISIBICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUH; BBIABIATH JAePUUUT HH(GOPMALMU, AAHHBIX, HEOOXOIUMBIX JJIs pelIeHUus
MIOCTABJICHHOM 3a7auu; BBISABIATH NMPUYUHHO-CIICJCTBEHHBIE CBSI3U MPH H3YYEHUU SBJICHUN U
MIPOLIECCOB; JI€TaTh BHIBOJbI C UCIIOIb30BAaHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
YMO3aKJIOYEHUH 10 aHaJOruH, (GOpMYIMPOBATh T'MIIOTE3bl O B3aMMOCBS3SX; CAMOCTOSITENILHO
BBIOMpATh CHOCOO pelieHHus yuyeOHOW 3anadyu (CpaBHUBATh HECKOJIBKO BapHaHTOB pEILEHUS,
BbIOMpaTh HanOoJIee MOAXOASIINN ¢ YIETOM CaMOCTOSTENBHO BBIJIETIEHHBIX KPUTEPUEB);

2) 0a30BBIC  HCCIICIOBATCIIBCKHE  JIGHCTBUS:  HCIIOJIB30BaTh  BOINPOCHI  Kak
WCCIIeIOBATEIIbCKHI WHCTPYMEHT IMO3HAHUS, (POPMYIMPOBATh BOMIPOCHI, (PUKCHPYIOIIHE Pa3phiB
MCXKIAY pCaJbHBIM W XKCJIATCIIBHBIM COCTOSHHUEM CHUTYyalluH, O6’BCKT3, CaMOCTOSATECIIBHO
YCTaHABJIIMBATb HCKOMOE U JAaHHOC, (bOpMI/IpOBaTB THUIIOTE3Y 00 HMCTUHHOCTH COOCTBEHHBIX
CY)KIEHUN W CYKIEHUH IPYrHX, apryMEHTHUPOBATh CBOK MO3WIMIO, MHEHHE; MPOBOJUTH IIO
CaMOCTOSITCJIBHO COCTaBJICHHOMY IUTAHY OIIBIT, HECJIOKHBIH SKCIIEPUMEHT, HeOOJIbIIoe
UCCIIEIOBAaHUE N0 YCTAHOBJIEHUIO 0COOEHHOCTEW 00BEKTa M3ydeHUSs, MPUUNHHO-CIIECACTBEHHBIX
CBS3e MW 3aBUCUMOCTEH OOBEKTOB MEXKIy COOOMH; OIICHMBAaTh HA MNPUMEHHMOCTh U
JOCTOBEPHOCTh  MH(POpMAIUM, TOJYy4YEHHOW B XOJe HccleAoBaHUs  (PKCIIEPUMEHTA);
CaMoOCTOSITENIBHO (OpMYyIMPOBaTh OOOOLIEHUS M BBIBOABI IO pe3yibTaTaM IPOBEAEHHOTO
HaOIOJICHUS, OMbITa, MCCIEAOBAaHUSA, BIAJAE€Th MHCTPYMEHTAMH OLIEHKH JIOCTOBEPHOCTHU
MOJIyYEHHBIX BBIBOJIOB M 00OOIIEHMI; MPOrHO3MPOBATh BO3MOXKHOE JalibHEHIlee pa3BUTHE
MIPOLIECCOB, COOBITUI M MX MOCIEACTBHS B AHAJIOTMYHBIX WJIM CXOJHBIX CUTYallUsIX, BBHIABUTAThH
MIPEINOJIOKEHUS 00 X PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX;

3) pabora ¢ wuHpOpMAIMEl: MPUMEHSATh pPA3JIUYHBIE METOJIbl, HWHCTPYMEHTHI U
3ampochl MpH TOUCKE M OTOOpe HHPOpMAIMM WM JaHHBIX M3 HCTOYHUKOB C Y4ETOM
MpeIoKeHHOM y4eOHOMl 3amauM W 3aJaHHBIX KPUTEPUEB; BBHIOUpPATh, aHAJIU3UPOBATH,
CHUCTeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGOPMALMIO PANIUYHBIX BHUIOB U  (opm
MIpPeJICTaBJICHUSI; HAXOAUTh CXOJHbIE apTryMEHTHI (TIOATBEPKIAIOIINE HIIM OIPOBEPratolue OJIHY
U Ty K€ HJACK, BEPCUIO0) B Pa3IUYHBIX HH(POPMAIMOHHBIX HMCTOYHHUKAX; CaMOCTOATEIHHO
BBIOMpATh ONTUMANBHYIO (popMy mpeacTaBieHuss HHGOPMAIMK U WUIIOCTPUPOBATH pellacMble
3a/lauyd HECJIOKHBIMH CXEMaMH, JIuarpaMMamMu, HWHOW Tpadukod U UX KOMOWHAIMSIMU;
OIICHUBATh HAJIEKHOCTh MH(DOPMALIMHU 110 MPEATIOKEHHBIM KPUTEPUSIM UIIH CHOPMYTUPOBAHHBIM
CaMOCTOSITENBHO; 2PPEKTUBHO 3aTIOMUHATH M CUCTEMaTU3UPOBAaTh HH(POPMALIUIO.

L4 OBJ'IaI[eHI/Ie YHUBCPCAJIIbHBIMHA y‘le6HBIMI/I KOMMYHUKATUBHBIMHU JIEUCTBUSIMU:

1) oOmieHne: BOCIpPUHUMATh U (OPMYIHUPOBATH CYXKJIEHUs, BbIpaXaTb SMOLUHU B
COOTBETCTBUHM C LEISIMM M YCIOBHUAMHU OOIIEHUS; BbIpakaTh ceOs (CBOIO TOUKY 3pEHHUs) B
YCTHBIX M NMHUCBMEHHBIX TEKCTaX; pacro3HaBaTh HeBepOaJbHbIE CPEACTBA OOLICHMS, TOHUMATh
3HAa4YeHHE COLMAIBHBIX 3HAKOB, 3HATh U PACIIO3HABATh MPEANOCHIIKA KOHQIMKTHBIX CUTYaIllUil 1
cMsr4atb KOH(QUIMKTBI, BECTH IIEPEroBOPHI; MOHMMAThb HaMEPEeHHs JpPYruX, MpPOSBIATH
YBOKUTEIBHOE OTHOIIEHHWE K COOECEHHMKY M B KOPpEeKTHOH ¢(opme (opMynanpoBaTh cBOU
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BO3PaKEHHSI; B XOJI€ Majiora 1 (MJIM) AUCKYCCUU 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMoit
TEMBI W  BbICKAa3bIBaThb HACHU, HalCJICHHBIC Ha PCIICHHUC 3aJa4ud MW [NOAACPKAHUC
07aro>KenaTeabHOCTH OOIICHUS; COMOCTABISATh CBOU CYXKJICHHS C CYXICHHSAMH JPYTHUX
YYACTHUKOB JHMAJIOTa, OOHAPYKUBATh PA3IMUMe U CXOJCTBO MO3ULIUN; MyOJIMYHO MPEACTABISAThH
pe3yJbTaThl BBINOJIHEHHOTO OMNbITa (IKCIEPUMEHTA, UCCIIEIOBAaHMs, MPOEKTA); CAMOCTOSITEIbHO
BBIOMpATh (pOpMAT BBICTYILICHUS ¢ YIETOM 3a7ad MPE3CHTAIMH U 0COOCHHOCTEH ayJAUTOPHH U B
COOTBCTCTBUM C HHUM COCTABJIATH YCTHBIC W IIMCbMCHHBIC TCKCTbI C HCIOJb30BAHUCM
HWIUTIOCTPATHBHBIX MAaTCPUATIOB,

2) COBMECTHAs JESATENbHOCTh: IOHMMAaThb MW  HUCIOJb30BATh  IPEUMYIIECTBA
KOMaHJHOW W WHJIMBUIYyaJIbHOH PabOTHI MpU PEIICHUH KOHKPETHOH MpoOIeMbl, 000CHOBHIBATH
HEOOXOMMOCTh MPUMEHEHUS TPYMIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIICHUH TOCTABICHHON
3a/1auy; MPUHUMATH I1I€JIb COBMECTHOM NEATETbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €&
JTOCTIDKCHHIO: PACTIPENENsITh POJH, JIOTOBAPUBATHCS, OOCYXIaTh TMPOILECC W PE3yabTaT
COBMECTHOM pPabOThI; yMETh 0000IIaTh MHEHHUS HECKOJIBKHUX JIIOJCH, MPOSBISATH TOTOBHOCTH
PYKOBOJUTH, BBITIOJHATh MOPYYEHUs, TMOJAUYMHATHCS, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboTHI, OMPENENATh CBOIO POJb (C y4ETOM MPEANTOUYTEHUH U BO3MOKHOCTEM BCEX yJaCTHUKOB
B3aUMOJICHCTBUSA), paCIpeeIATh 3a/1a4i MEX/Iy YiIeHaAMH KOMaHIbl, y9aCTBOBATh B TPYIITOBBIX
dbopmax paboTel (0OCYyXaeHHsS, OOMEH MHEHWW, «MO3TOBBIE IITYPMBI» W HHBIC); BBITIOJIHITH
CBOIO 4YacTh palOTHI, JOCTUTATh KAYECTBEHHOTO pe3yJabTaTa IO CBOEMY HaIpaBICHUIO U
KOOPJAMHUPOBATH CBOU JACUCTBHUS C JPYrMMU WICHAMH KOMAaHJbl; OIICHHUBATh KauyeCTBO CBOETO
BKJIa/Ia B OOIIUI TIPOIYKT MO KPUTEPUSIM, CAMOCTOSATEIHLHO CHOPMYIMPOBAHHBIM yU4aCTHUKAMU
B3aMMOJICHCTBHS; CpPAaBHUBATh pE3yJAbTAaThl C HCXOAHOM 3aJadyell W BKJIAQA KaXKJIOro 4YiIeHa
KOMaHJbl B JIOCTH)KEHHE pe3yJlbTaTOB, pa3AeisTh c@epy OTBETCTBEHHOCTH W MPOSBIATH
TFOTOBHOCTH K MPEIOCTABICHUIO OTUETA MEpE]] TPYMIIION.

e OBiajieHue YHUBEPCAIbHBIMU YU€OHBIMU PETYISTUBHBIMU JCHCTBUSMU:

1) camoopraHu3anus: BBISBISATH MPOOJIEMBI UIS PEIICHUS B JKHU3HCHHBIX W Y4EOHBIX
CUTYallUsIX; OPUCHTUPOBATHCS B PA3IMYHBIX MOJXOAAaX MPUHATHS PEUIeHUH (MHIUBUAYaJIbHOE,
NPUHATUE PEIICHUS B TPYIIE, MPUHATHE PEIICHHH TPYIIIOH), CaMOCTOSITEIbHO COCTAaBIIAThH
QITOPUTM pEIICHHs 3a1a4yd (WJIM €ro 4acTh), BBIOMpATh CHOCOO perieHus ydeOHO# 3amayu ¢
yu4€TOM  UMEIOIIUXCS PECypcoB W COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHPOBAThH
npe/ularaeMble  BapUaHThl  PEIICHWH; COCTABJATh IUIAaH JIeHCTBHI (TUIaH — peau3aiuu
HAMEUEHHOTO alTOPUTMA pEIICHUs), KOPPEKTUPOBATh IMPEIUIOKCHHBIH AITOPUTM C y4ETOM
MOJTyYCHHUSI HOBBIX 3HAHUH 00 M3y4aeMoM OOBEKTE; JIeiaTh BIOOP U OpaTh OTBETCTBEHHOCTH 32
peleHue;

2) CaAMOKOHTPOJIb: BJAIACTb crocodamu CaAMOKOHTpPOJIsA, CaMOMOTHBAIHU U pe(I)HeKCI/II/I;
AaBaThb aJICKBATHYIKO OLICHKY CUTyalluu W NpCjiaraTb IIAH eé HU3MCHCHUS, YUUTBIBATH KOHTCKCT
U INpeaABUACTb TPYAHOCTHU, KOTOPBIC MOTYT BO3HUKHYTH IIpH PCHICHUU yqe6H0171 3aJa4u,
aJ[alITUPOBATL PCHICHUC K MCHAIOIIUMCA O6CTOHT€HBCTB8M; OOBACHATH MNPUYUHBI JOCTHXKCHUA
(HCI[OCTI/I)KCHI/IH) PE3YJIbTAaTOB ACATCIBHOCTU, NAaBATh OLCHKY HpI/IO6peTéHHOMy OIIBITY, YMCTb
HaXOAUTb MO3UTHBHOC B HpOI/BOH_Ie,Z[IJ_ICﬁ CUTyallul; BHOCUTb KOPPCKTHUBBI B ACATCIIbBHOCTL Ha
OCHOBE€ HOBBIX 06CTOHT€J’IBCTB, N3MCHHUBIINXCSA CHTy&HHI’I, YCTaHOBJICHHBIX OI_I_II/I6OK, BO3HHKIIINX
pr,Z[HOCTeI\/'I; OLCHUBATb COOTBCTCTBUEC PC3yJibTAaTa LEJIN U YCIIOBUAM,

3) AMOIIMOHAJIBHBIM HHTEJICKT: pa3in4daTrb, HA3bIBATHL W YIIPABJIATH COOCTBEHHBIMH
OMOIUAMHU U SMOLUAMU APYTI'UX; BBIABIIATH U aHAJIM3UPOBATH ITPUYIHNHBI 3MOI.[PII>1; CTaBUThH CeOs
Ha MCCTO APYroro 4€jJOoBCKa, MIOHUMATh MOTUBBI U HAMCPCHUA APYIroro; peryjaimpoBaTb cIocoo
BbIPAKCHUA BMOHHf/'I;



4) mpunsATHe cedst U APYruX: OCO3HAHHO OTHOCUTHCSA K JPYrOMY UYEJIOBEKY, €ro MHEHHIO;
MpU3HABATh CBOE MPAaBO Ha OMIMOKY M TaKOE K€ MPaBo APYTroro; MpUHUMATh ceOs U APYrux, He
OCYXJasi; OTKPBITOCTh; OCO3HABATh HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT.

IIpenMeTHbBIE pe3ybTATHI
B pesynbpTaTe uzydyeHus kypca « XUMHS U KU3HbY» BBIITYCKHUK HAYIUTCS:

oasamb onpedesienus WV3Yy9CHHBIM TOHATUSAM ((u3nyeckoe Teno, BEIIeCTBO, CBOWCTBA
BEILIECTB, YUCTHIC BEIIECTBA, OJTHOPOIHBIC U HEOJHOPOIHBIE CMECH, XUMHUYECKUI JIEMEHT, aToM,
M30TOIbI, MOJIEKYyJa, OTHOCHTEIbHAas aTOMHAas Macca, OTHOCHUTEJIbHAs MOJIEKYJSpHas macca,
MIPOCTOE M CIIOKHOE BEIIEeCTBO, XUMHUUYECKass (GopMysa, WHICKC, KOJUYECTBO BEIECTBA, MOJIb,
MOJISIPHAsE Macca, MOJISIpHBIA O0O0BEM Ta3oB, XUMHUYECKas pEaKlus, YpaBHECHHE XUMHUYECKOU
peakiuu, KOdPPUIMEHT, MOJIEKYISIPHOE U TEPMOXHMHUUYECKOE YpPaBHEHUs, TEIUIOBOM 3¢deKT
peaKIiu, 3K30- U SHAOTEPMHYECKHE PEAKIIUH, PEAKIIUN COCAMHECHUS], PA3JIOKCHHS, 3aMeIeHUs,
0o0MeHa, HelTpaTu3alnuu, OKCHIbI, COJIC00pa3yIolIne U HECOIe00pa3yIOIINe OKCHIbI, OCHOBHBIE,
KHUCJIOTHBIE U aM(OTEPHBIE OKCHUIbI, OCHOBAHUS, IIEIOYHN, KUCIOThI, KUCIOTHI-OKHCIUTEIH, COJIN
CpelnHue, KUCIbIe, OCHOBHBIE, IBOWHBIE, CMEIIaHHbIC, KOMILIEKCHbIE, aM(OTEPHBIE THAPOKCH/IBI,
TEHETHUYECKasi CBSI3b BEIIECTB, WHAWKATOp, HEHTpaibHas, KHUCIOTHAs W IIEJIOYHas cpena,
AJNIEKTPOHHAs 000JI0YKa aToMa, SHEPreTUYECKUd ypOBEHb, AJIEKTPOHHAs KOH(MUTYypalus aTtoma,
aTOMHas opOuTanh, WOH, XHUMHYECKas CBsI3b, BAICHTHOCTh, CTENECHb OKHUCIICHUSI,
ANEKTPOOTPUIIATETILHOCTh, TOJISIPHAs W HEMOJIAPHAs KOBAJICHTHBIE CBS3M, HOHHAS CBS3b,
METaJUTMYeCKasi CBs3b, MOJICKYJISIpHAs, WOHHAs, aTOMHas, METAJUTMYecKas KpPUCTALUTHYECKUE
pEemETKH, pacTBOPHI, TUIAPATHI, KPUCTAUIOTHUAPATHI, aUTOTPOIHUS, MAaccoBasl JIOJIS JJIEMEHTa B
CJI0)KHOM BEIIIECTBE U PACTBOPEHHOTO BEIIECTBA B PACTBOPE, MOJISIPHASE KOHIIEHTpAIMs BEIleCcTBa
B pacTBOpPE, AIIEKTPOJHUT W HEAIEKTPOJIUT, DIIEKTPOJUTHYECKAS IUCCOLMALIMS, HEWUTpaJIbHAs,
KHCIIOTHasT M WIEJIOYHasl cpeaa, BOJOPOJHBIM IOKa3aTeiab, TUAPOJIM3 COJIEH, OKHCIEHUE H
BOCCTaHOBJICHHE, OKUCIIUTEIb U BOCCTAHOBUTENb, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIHY,
JNEKTPOIU3, CKOPOCTh XHMHMUYECKOM pPEAKLIUH, XHMHUYECKOE pPABHOBECHE, T'OMOI€HHBIE U
TeTEpPOreHHbIC, OOpaTUMbIE W HEOOpAaTUMbIE pEaKIWu, aJcopOIus, MHUPO-, THUIPO-,
AIIEKTPOMETAJLTYPIHsl, KOPPO3HS);

PACKPBIEAM b CMBIC/I ROHAMUI, UCTIONb3YS] XUMUYECKYI0 CUMBOJIUKY;

¢opmynuposamsp 3aKOHBI COXPAHEHUS MacChl BELIECTB NPHU XUMHYECKUX PEaKUHUsX,
IIOCTOSTHCTBA COCTaBa, NEPUOJUYECKUN 3aKOH, 3aKOH ABOTAIpO, OCHOBHBIE MOJI0OKEHUSI aTOMHO-
MOJIEKYJIIPHOTO YYEHHUSI, TEOPUU IEKTPOITUTUUECKON AMCCOLUALIMH, PACKPBIBATh UX CMbICI;

Ha3blamp XUMUYECKUE FIEMEHTBI, HEOPTaHUYECKUE BEIIECTBA U3YYEHHBIX KIIACCOB;

00vsachamp (GU3NYECKUN CMBICT aTOMHOTO (MOPSIKOBOrO) HOMEpa XHUMHUYECKOTO
3JIeMEeHTa, HOMEpOB Tpymnbl U nepuoja lleproauyeckoil CUCTEMBI, K KOTOPBIM MPUHAIEKUT
3JIEMEHT, 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB aTOMOB 3JIEMEHTOB M HMX COEAUHEHUN B
npeAesiax MallblX [E€pUOJOB M TJaBHBIX MOArPYII, CYIIHOCTb 3JEKTPOJUTUYECKOU
JMICCOLIMAIINY, PEAKIIUH HOHHOTO OOMEHa U OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIN;

Moodenupoeamsp CTPOCHUE AaTOMOB IIE€PBBIX JABAALATH XUMUYECKHUX O3JEMEHTOB,
MPOCTEHMIINX MOJIEKYJ;

Xapaxkmepu3oeams XUMUYECKHE 3JIEMEHTHI (OT BOJOPOJAA IO KalbLiis) HAa OCHOBE MX
nonioskenust B [lepuoguueckoit cucreme [I.M1. MennaeneeBa 1 0coOeHHOCTEH CTPOEHUS aTOMOB;
CHocoObI TMONyueHUus, (U3MUYECKHe M XUMHYECKHE CBOWCTBA, MPAKTUYECKOE MPHUMEHEHUE
HEMETaJIOB, OOpa30BaHHBIX »JJIeMEHTaMHM TIIaBHBIX mnoarpynn IV-VII rpymm, menodHsIx,
HIENOYHO-3EMENIbHBIX METaUIOB, MAarHus, ajllOMUHUA U JKelle3a, HEOPraHWYECKUX BEILECTB
OCHOBHBIX KIJIACCOB, OCOOBIE CBOWCTBa KOHIICHTPUPOBAHHOW CEpHOW U a30THOM KHCJIOT;
B3aUMOCBSI3b MEXK/y KJIACCAMU HEOPTaHUYECKUX BEIIECTB;

onpedensamp 1O XUMHUYECKHM (popMyaaM cOCTaB BEIIECTB W HMX INPHUHAICKHOCTH K
ONpeeIEHHOMY KJIaCCy HEOPraHMYECKUX BEUIECTB, BAJCHTHOCTh U CTENEHU OKHUCIIEHHUS] aTOMOB
3JIEMEHTOB B BELIECTBAX, BUJbl XUMHYECKUX CBSI3€l B BEIECTBAX, TUIBl XUMUYECKUX PEAKIIMM,
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BO3MO’KHOCTh IMPOTEKAHUS pPeakIiii HOHHOTO 0OMeHa;

onucvléamp CBOWCTBA TBEPIBIX, >KUJIKHUX, TIa3000pa3HbIX BEUIECTB, BBIICISAS HX
CYIIECTBEHHBIC MPHU3HAKH; (U3NYECKHE M XUMHUYECKUE IPOLECCH, SBISIOMUECS YaCThIO
KpyroBOpOTa BEILLECTB B PUPO/IE;

cocmaensams GOPMYIBI BEIIECTB U3YYCHHBIX KJIACCOB, YPABHEHHS XUMUYECKUX PEAKIIHA,
ypaBHEHUS AMCCOLMAIMKN KHUCIOT, OCHOBAaHUH, COJIEH, YpaBHEHHUS PEakluii HOHHOTO OOMEHa B
MOJIEKYJISIPHOM U MOHHO-MOJIEKYJIIPHOM BHJIE, YPABHEHUSI OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX
peaKkluii, ypaBHEHHS pEaKIHi, MOATBEPKIAIONIUX XUMHYECKHE CBOMCTBA HEOPraHUYECKHX
BELLIECTB U OTPAKAIOIINX CBA3H MEXKIY KI1aCcCaMU HEOPraHM4YECKUX COECIUHEHMI;

YKa3vlgamp TIOJIOKEHUE DJIEMEHTOB, 00pa3yIOIIUX MPOCThIE BEIIECTBA — METAJIbl U
HemeTasuibl, B [lepuoanyeckoi cucteMe xumuyeckux 3nemeHToB .M. MenzaeneeBa, npru3Haku u
YCIIOBHS TPOTEKAHUSI XUMUUECKHUX PEaKIInii;

Knaccugpuyuposamsb N3y4eHHbIE OOBEKTHI U SIBIICHUS;

CMpPYKmypupoeans N3y9eHHBI MaTepUal U XUMAYECKYI0 HHPOPMAIIHIO, TIOTYICHHYIO U3
JOTIOJTHUTETHBIX HCTOYHUKOB;

PasviacHame Ha TpUMeEpax NPUUMHHO-CIEICTBEHHYIO 3aBUCHMOCTb MEXIY COCTaBOM,
CTPOEHHEM U CBOMCTBaMH BEILIECTB;

00vACHAmMYb PE3yNbTaThl BO3JACUCTBUS PA3MYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOMN
peaKuu U XMUMHUYECKOE PaBHOBECHE;

cobiro0amsp nipaBuiia 0€30MacHON paboTHI C JIA0OPATOPHBIM 00OPYTIOBAHUEM, XUMHUYECKOI
MOCY/I0H, HAarpeBaTeIbHBIMU TPUOOPAMU, PEAKTUBAMH TPHU BHITIOJIHEHUH OTIBITOB;

naanupoeamy U NPOGOOUMP OTBITHI IO TMOJYYEHUIO, COOMPAHUIO U H3YYEHHUIO
XMMHUYECKUX CBOMCTB KHCJIOpPOJa, BOJOpPOJAA, VIVIEKHCIOTO Ta3a, aMMHakKa; OIBITHI,
MOATBEPKAIOIME XUMUYECKHUE CBOMCTBA HEOPraHMYECKUX BEIIECTB H3YUYEHHBIX KJIaccoB,
peaxiuu, NoATBEPKAAt0IINe KaYeCTBEHHBIN COCTAaB Pa3IMYHbIX BEIIECTB;

20Mmoeump PacTBOPHI 3aJaHHON KOHIEHTPALUH;

pacno3nasamp OTBITHBIM MYTEM KUCIOPOJ, BOJOPOM, YTJIEKUCIBIA W CEPHUCTHIN ra3bl,
aMMHaK, BOJY, PAacTBOPbl KHUCIOT U MLIEJOYeH, MOJ, XJIOpHA-, OpoMHA-, MOIUA-, CYAbGUI-,
cynbdut-, cynbdar-, HuTpaT-, pocdar-, KapOOHAT-UOHBI, HOHBI AMMOHHS, aJTIOMUHUS, HATPHS,
kanus, kaneius, sxene3a(ll) u (I11), menu, uHka;

onucvleamp JIEMOHCTPAIIMOHHBIE U  CAMOCTOSITENIbHO IPOBEIEHHBIE XUMHUYECKHE
9KCHEPUMEHTHI;

delamb  6bl6OObI W YMO3AKIIOUEHUS U3 HAOIMIOACHMM, W3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB IO AaHAJIOTUU CO
CBOMCTBaMH U3y4YCHHBIX;

OKa3zvleamp TIEPBYIO TOMOIIb MPH OXKOTaX, MOpe3ax U JAPYTUX TpaBMaX, CBS3aHHBIX C
paboToli B XUMHUUYECKOM KaOUHETE;

6bIuUC/IAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy U MOJISIPHYIO MaccCy BEIIecTBa MO €ro
(dbopMyIe; MacCOBYIO JIOJIO AIEMEHTA B COEIMHEHUH; MAaCCOBYIO JOJIO PACTBOPEHHOTO BEIIECTBa
B pacTBOPE; MOJISIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B PacTBOpE; Maccy, 00BbEM MM KOJIUYECTBO
BEI[ECTBA OJHOTO W3 YYAacCTBYIOIIMX B PEAKIMU BEIECTB MO M3BECTHON Macce, 00bEMY WU
KOJIMYECTBY BEIIECTBA JPYTOr0 COCTUHEHHMs; TeMI0BON 3(h(PeKT peakiuu mno JaHHBIM 00 OHOM
Y3 YYaCTBYIOIIMX B PEAKIIUU BEHIECTB U KOJIWYECTBY BBIJACIUBIICHCS (TOTJIOMIEHHOM) TETIOTHI;
MacCCOBbIE€ OTHOILIEHUS MEX/1y XUMUUECKHUMU 3JIEMEHTAaMU B IAHHOM BEILECTBE; MAaCCOBYIO JIOJIIO
BEI[ECTBA B PACTBOpE, MOJYYCHHOM IpU J0OABIECHUU BEIIECTB B HCXOAHBIA pacCTBOp HIU
ylaJeHUH UX U3 Hero; Maccy (00BEM, KOTHMUECTBO BEIIECTBA) MPOAYKTa PEAKIINH, €CIIA OJTHO U3
pearupyonmx BellecTB JaHO B M30bITKe; mMaccy (00bEM, KOJIMYECTBO BEIIECTBA) MPOAYKTa
peaknMy Mo M3BECTHOM Macce WM 00bEMY HCXOJHOTO BEIIECTBA, COJEPXKAIIETO MPUMECH;
COCTaB CMECH, KOMIIOHEHThI KOTOPOW BBIOOPOYHO B3aMMOJCHCTBYIOT C YKa3aHHBIMH
peareHTaMu; 0OBEMHBIC OTHOIICHUS T'a30B MPU XUMUYECKUX PEAKITUSX;



ycmauaeaueams NPoCTelinyo GopMyay BeecTBa N0 MaCCOBBIM JOJISIM SJIEMEHTOB;

Xapakmepu3zoeams  OCHOBHBIE  METOJbl  IO3HAHWS:  HaOJIONEHHE, HW3MEpeHHe,
JKCIIEPUMEHT; IIPOAYKIIUIO CUIIMKATHON ITPOMBILIIICHHOCTH;

6vl0guzamsv U NPOGEPANMbL SKCIICPUMEHTAIFHO THIIOTE3bl O XHMHUYECKHX CBOMCTBax
BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHUYECKUE PEAKIUH,
0 XapakTepe U NPOAYKTaX Pa3IUYHbIX XUMHUYECKUX PEAKLIUM;

ucnonv3oeams TNPUOOPETEHHBIC 3HAHMS ISl SKOJOTUYECKH TPAMOTHOTO TIOBEICHUS B
OKpYXKaroIei cpesie, TpaMOTHO 00paIIaThCs ¢ BEMIECTBAMH B TOBCETHEBHOM JKU3HHU;

aHanu3upoeams W OLEHUBATh IOCIEACTBUS Il OKpYXarolled cpeabl OBITOBOM U
MIPOM3BOJICTBEHHON JIEATEIHPHOCTH YEJIOBEKA, CBSI3aHHOW ¢ TepepabOTKOW M HCIOJIB30BAHUEM
BEIIIECTB;

OoueHugamsv BIUSHUE XWMHYECKOTO 3arps3HEHUs OKPYXKAMMmEH cpeasl Ha OpraHu3Mm
YeJI0BEKa,

co0.1100amb OCHOBHBIE TIpaBUIIa 37JI0POBOTO 00pa3a KU3HU,

UCnOIb3068amb TIPUOOPETEHHBIC KITIOYCBBIC KOMIICTCHIIUU TPU BBIITOJIHCHUU MPOCKTOB U
pemeHnn y4eOHO-HCCIIeI0BATENLCKUX 3a/1ad 110 U3YYEHHIO CBOWCTB, CIIOCOOOB TIOJTYYCHHS H
pacro3HaBaHUS BEIIECTB;

0CO3HAGamMb 3HAYCHUE TCOPCTHUSCKUX 3HAHUK 10 XHMHH JUIS  MPAKTHYCCKOM
TSI TEeTPHOCTH YeJIOBEKa,

ROHUMAmMb CMBICT TIPSIMCAHUNA, IPeIaraeéMblX B WHCTPYKIUSAX IO HCIIOJIb30BaHHIO
JIEKapCTB, CPEACTB OBITOBOW XUMHUHW U Jp., U HEOOXOJAMMOCTh MX COONIOACHHS; MCIOJIB30BATh
BCIICCTBA B COOTBETCTBUU C UX MPCIHA3ZHAUYCHUEM U CBOﬁCTBaMH, OMMCAaHHBIMU B MHCTPYKIHUAX
10 MPUMECHCHHIO,

UCROIb306amb JIOTIOTHUTEIFHBIE ICTOYHUKN MH()OPMAIIUK TS TTOATOTOBKH COOOIICHHIHA,
JOKIIaI0B, pedeparoB, Mpe3eHTaluil M T.J. 00 MCTOPUHM CTAHOBJICHHS XHMHUYECKOW HAyKH, O
COBPEMEHHBIX TOCTHKCHUSAX HAYKH U TCXHHKH;

00veKkmueHo ouenusamsy WHHOPMAIMIO O BEIIECTBAX W XHMHUYECKHUX IPOIIECccax,
KPUTHYECKH OTHOCUTBCS K IICEBJOHAYYHOW wWH(pOpMaImu, HeT0OpPOCOBECTHOH pekjIaMe B
CpeACTBax MacCoBO# MH(MOpMAIIHH;

op2anu306viéamsp, TPOBOJUTH YYEHUYECKHE TMPOEKThl 10 KCCIEAOBAHUIO CBOWCTB
BEIIECTB, IMCIOIIMX BAXKHOE MPAKTUYCCKOE 3HAUCHHE.

O0mas xapakTepucTHKA Kypca «XUMUS U )KU3Hb»

Kypc «Xumus u )k1u3Hb» HAIIpaBJIeH Ha PElIeHre OJJHOM U3 OCHOBHBIX 33]1a4 COBPEMEHHOTO
o0pa3oBaHUs — Ha CO3J]aHKE YCIOBUH JJIsl IMYHOCTHOTO Pa3BUTHS 00Yy4arOIINXCs,
(dbopMHpOBaHKEe MOTHBAIMH K 00YYEHUIO U aKTUBHOW MO3UIIMH B yUeOHOM Ipoliecce,
MOBBIIIEHUE CAMOOIICHKH.

Copmepxanue kypca 8 Kiacca COCTaBISIIOT IEPBOHAYallbHBIE CBEIEHUS O UHUCTBIX
BEIIECTBAX M CMECSX BEIIECTB, PACTBOPAX, MPOCTBHIX U CIOXKHBIX BEHIECTBAX, (U3UUYECKUX U
XMUMHUYECKUX SIBJICHUAX, OCHOBHBIX KJaccaXx HEOPraHMYEeCKHX COCAMHEHHH. DTO paciiupsieT
Mpe/ICTaBiICHHs] ydamuxcss o0 okpyxaromem wmupe, (GopMHpPYeT YCTOWYHMBBIA HHTEpeC K
W3YUYEHUIO XUMHH, K SKCIIEPUMEHTAIBHOW M UCCIEAOBATENbCKON NIEATETbHOCTH, PA3BUBAET MX
WHTEJUIEKT U TBOPUECKUN MOTEHITHA, TIO3BOJIIET MPHUOOPECTH MPAKTUIECKHE YMEHUS U HABBIKU,
KOTOPBIE IPUTOAATCS UM IPHU JaJbHEUIIEM U3yYEHUHU XHUMHUH, & TaKKE€ B IOBCETHEBHOU KU3HU.
3aHATHS B paMKax JIaHHOTO Kypca HalleJeHbl HE TOJBKO Ha MPUOOPETEHHE HOBBIX MOJIE3HBIX
CBEJICHUI O BEIIECTBAX, KOTOpPbIE MMEIOTCS Ha KyXHE U B BAaHHOM KOMHATe, B JOMAallHEH
anTeyke, Ha CaJOBOM Y4acTKe W T.lI., HO ¥ Ha OBIAJCHHE MPAKTUYECKUM yMEHHEM Oe30IacHO
paboTtaTh ¢ BemiecTBaMu u MaTepuanamu. CojaepikaHHe Kypca BKIIIOUAET TaKKe CBEACHUS O
CTPOCHHHM aTOMOB XMMHYECKHX AJIEMEHTOB, CTpYKType [lepmoanueckoil cucTeMbl XUMUYECKUX
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anementoB J.M. MenneneeBa, XHMHMYECKOW CBA3M, XUMHUYECKMX pEaKLIUAX, pPacTBOpaXx,
NEKTPOJIUTUYECKON JUCCOLMALIMU U OCHOBHBIX KJIACCAX HEOPIaHUYECKHUX BEIECTB.

Conepxxanue MepBOTO roja 00y4eHUs obecrieurnBaeT MPEEMCTBEHHOCTD
€CTECTBEHHO-HAYYHBIX 3HAHUH, MPUOOPETEHHBIX yUYAIIUMUCS paHee MPHU M3YYEHUH IPEIMETOB
«Oxpyxaromuit Mup», «buonorus», «I'eorpadusi», u 3HaHUIA, KOTOPBIE 00yUYAIOIIUECs MMOIydaT
IIpU U3y4EHUH Kypca XUMUU B 8—9 Kiaccax.

N3yuenne kypca «XuUMHUS U KU3Hb» JAET BO3MOXHOCTb CHM3UTb WHTEHCUBHOCTH
U3Y4YEHUsS OCHOB HeEOpraHuyeckoil xumuu B 8 m 9 Kkjaccax, cpopMHpOBaTh YCTOWYMBBIN
[I03HABATE/IbHBI MHTEPEC K XHMHUU KaK »SKCIIEPUMEHTAJIbHON HayKe, IpeACTaBlIeHUE O
BAKHOCTH M HEOOXOAMMOCTH XMMHYECKHUX 3HAHMU JJIs JI00Oro 4ejoBeKa, U3y4UTh BELIECTBA,
OKpPY’)KaIoIllM€ IIKOJbHUKOB B MOBCEIHEBHOMN KW3HU, UX BO3JICHICTBUE HAa OpPraHU3M 4eJIOBEKa,
JUI TOTO YTOOBI MPAaBWJIBHO MPUMEHSTh UX, PaCIIUpPSTh KPYro3op ydalluxcs U pa3BUBATH UX
CHelHalbHble YMEHHs — YMEHMs HaOJroAaTh, JelaTh BBIBOJBI HAa OCHOBE HaOIIOJIEHUH,
oOpallarbcs ¢ BEIIECTBAMU B OBITY, BBIIIOJHATH HECIIOKHBIE OTIBITHI, IPOBOIUTH UCCIIEAOBAHMUS C
coOuoeHreM npasui OezonacHocTd. Kpome Toro, n3ydeHue 1aHHOTO Kypca AaéT BO3MOXKHOCTb
pa3BuBaTh 00IICydeOHbIC yMeHHs (aHAIM3UPOBATh, YCTAHABIMBATH MPUYMHHO-CIICIACTBCHHBIC
CBSI3M, JIeJIaTh YMO3AKJIIOUEHHUS U BbIBOJbI, paboTaTh C HAay4yHO-TIONMYJSPHOW W CHPaBOYHOMN
JUTEPaTypOi, CpPaBHHBATh, BBLICNIATH TJIaBHOE, 0000IIaTh, CHCTEMaTH3HPOBATh MaTepHal),
CaMOCTOSITEIbBHOCTh U TBOPUYECKUE CIIOCOOHOCTH IMPU PEIICHUN MPAKTUUECKUX 3a/1a4.

B 9 kuacce mpoioipkaercs pa3BUTHE CHCTEMbl 3HAHWMN: M3Y4arOTCsl OKUCIMTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUM, B TOM YHCJE DJJIEKTPOJIU3, TMEPUOJUUYECCKUN 3aKOH, Ta30BbIE
3aKOHBI, HEKOTOpblE 3aKOHOMEPHOCTM MPOTEKaHHsS] XUMHUYECKHMX PEaKIHil, OCHOBBI
HEOPraHMYeCKON XUMUU (XUMUU IJIEMEHTOB U UX COCTUHEHUH).

B nenom kypc «XuMHSA U KU3HBY» MO3BOJIIET pa3BUBATh MPEACTABICHUS YYalIUXCA O
MO3HABAEMOCTH MHUpPA W LIEHHOCTH HAay4yHOTO 3HAHMS, €JUHCTBE XUBOW M HEKUBOM MPUPOIDI,
chopMupoBaTh 3HAHUS O BAKHEHMIINX aCIEKTaX COBPEMEHHOW €CTECTBEHHO-HAYYHOUW KapTHUHBI
Mupa. BxiroueHne ncTopuko-HayqyHOro Marepuana JaéT BO3MOXHOCTh MOKA3aTh LIKOJIBHUKAM,
YTO Pa3BUTHE HAyKHM — 3TO MHOTOBEKOBOH IyTh CTAaHOBJICHUS 3HAHUN 00 OKpYXaloIleM MHpE,
MPUOOIINUTh UX K UCTOPUU XUMHUYECKOW HAYKH KaK OOIIEKYJIbTYPHOMY HACJIEIUIO, MO3BOJISET
(hopMHpOBaTh YYBCTBO FOPAOCTH 32 CBOIO CTPaHy, PaCKpbIBaTh 00111€00pa3oBaTeIbHOE 3HAUCHUE
XUMHHM. Marepuan 5KOJIOTMYECKON HampaBlIC€HHOCTH, CBEACHHUS O (PU3HOJIOrHYECKOM
BO3JICHICTBUU BEIIECTB CIIOCOOCTBYIOT (POPMHUPOBAHUIO SKOJIOTMUECKOTO CO3HAHHS M HAaBBIKOB
9KOJIOTHYECKH Oe30MacHOro TMOBEJIEHUs, 3HaHWH 00 OCHOBaxX 3J0pPOBOTO 00pasza >KHU3HH,
OCO3HAHHUIO IIEHHOCTH CBOETO 3JI0POBbS U 3/I0POBbA JPYrux Jojaed. Hamuume mpakTuueckux
CBeICHMI 00 UCHONB30BAHUM XHMUYECKUX 3HAHUN B TMOBCEAHEBHOW KHU3HU, B TPYIE
CHOCOOCTBYET pa3BUTHUIO IIO3HABATENBHOW AKTUBHOCTH  y4alllUXCs, HMX HMHTEepeca K
yriayOI€HHOMY M3YYeHHIO XMMUU, BBIOOpY €€ B KauecTBe MpOo(UIHLHOTO MpeaMeTa Ha cTapiien
ctyneHu oOyuenus. [Iporpamma mo3BOJSIET TaKKe PealiM30BaTh BOCHUTATENBHBIM MOTEHIHAI
npeamera.

[Ipu u3ydeHnn Kypca UCIOIb3YIOTCS U PA3BUBAIOTCS MEKITPEIMETHBIE CBA3H ¢ OMOJIOTHEH,
(bu3MKON, MaTeMaTHKOMW, reorpadueil, MPUMEHSIOTCS Pa3HOOOpa3HbIE METOAbl OPTaHMU3AlMHA U
OCYILIECTBIICHUS y4eOHO-TIO3HABATENBHON JAEATETbHOCTH YYaIlMXCs: CIOBECHBIX (pacckas,
paccyxaeHue, Oeceia), HaIJSIIHBIX (JIEMOHCTpAIMs YKCIEPUMEHTOB, U300paKeHH, MoJeneit),
MPAKTUYECKUX (MPOBEACHUE OTBITOB, BHITIOJIHEHUE 33/IaHUM, pElICHHE 3a/1a4).

HporpaMMa COCTaBJICHA C y‘IéTOM BCI[y’I.I.ICﬁ POJIM XUMHUYCCKOTI'O 3KCIICPUMCHTA, HpI/I‘{éM
HUCIOJIL3YETCA HC TOJIBKO JCMOHCTpAllMOHHAA C€ro (pYHKI_II/IH, HO W CTUMYIIHMpPYIOIIlad,
HpO6JICMHa${. HpeI[yCManI/IBaIOTC}I BCC BHUABI MIKOJBHOTO XHUMHYCCKOI'O0 OSKCIICPUMCHTA —
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JIEMOHCTpAINK, JTA0OpAaTOpPHBIC OMBITHI M TpPaKTHUYECKHe padoThl, a TaKkKe COoYeTaHhe
SKCTIIEPUMEHTa C JPYTUMH CpeAcTBaMu OOydeHHs. 3aljlaHUPOBAHBI ONBITHL, IMPOBOJUMEIE B
JOMAILHUX YCJIOBHUSX (JOMAIIHUI SKCIEPUMEHT), IPAKTUYECKHE 3aHATHS C 3JIEMEHTaMU
UCCIIEIOBAHUSI U  BBINOJHEHUE NPAKTHUUECKUX MCCIEAOBAaTENbCKUX 3agaHuil. OnbIThl,
BKJIIOUEHHBIE B IPAKTUUYECKUE PAa0OTHI, BBIMOIHAIOTCS € YYETOM BO3MOXKHOCTEM XMMHMUYECKOTO
KaOuHeTa (HaIMYue BBITSHKHBIX MIKAdOB, PEAKTUBOB U 00OPYJIOBaHUS) U OCOOCHHOCTEH Kiacca.
Bo3moxHa Takke 3aMeHa YKa3aHHBIX B IPOrpaMMe OIBITOB JPYTMMHU, UMEIOIIUMU PaBHYIO IO-
3HABATEJbHYIO U METOAUYECKYIO LIEHHOCTb.

[IpenycMOTpeHO Takke BBIMOJHEHUE YYAIIUMHCS TBOPYECKUX 3aJaHUM (JIOMaITHUN
XUMHMUYECKUH HKCHEpPUMEHT, paboTa ¢ JONOJHUTENIbHBIMM HCTOYHHKAMM HHpOpManuuy,
MOJrOTOBKA COOOIIEHUM, TOKIIAI0B, TPE3EHTAIIHM, BHIIIOJTHEHUE MPOEKTOB).

B conepxanue BKIIOYEH NPOOJSIEMHBIM Marepual, CTUMYJIUPYIOIIUNH TBOPYECKYIO H
IIPOEKTHYIO AEATEIBbHOCTh YYalUXCsA, B TOM YHCIE 3aJaHMs HCCIEIOBATEIbCKOTO XapakTepa,
TpeOyloIIe OpraHnu3aluy HHANBUIYaIbHON U IPYyNIOBON pabOThI IIKOJIbHUKOB.

MecTto yueOHOro Kypca «XuMus M *KHU3Hb» B Y4eOHOM ILIaHe

B cootBerctBun ¢ ®I'OC, a Takke B LENIX MAKCUMAIbHO TMOJHOTO YIOBJIETBOPEHMS
00pa3oBaTeNIbHBIX MOTPEOHOCTEN M MHTEPECOB OO0YYAIOUIUXCS, B TOM YHUCIE MO yrIyOJIEHHOMY
U3YYEHUIO OTNIENbHBIX y4EOHBIX MPEAMETOB, IeJICHANpPaBIE€HHOW MOJATOTOBKU K OJUMIIHAIaM
pa3IUYHBIX YPOBHEH, KypC JOMOIHUTEIBLHOTO 00pa30BaHus «XUMUS U KU3Hb» BKIIIOYEH B IUIAH
JOTMOJIHUTEIBHOTO 00pa30BaHMU.

Kypc «XuMus 1 )KHU3HB» M3ydaeTcsi Ha MPOTSHKEHUH IBYX JieT (8 u 9 Kiacchl), yueOHas
Harpyska 1o 1 4 B HEZIeNt0, COOTBETCTBEHHO 64 4.

COJAEP KAHUE YYEBHOI'O KYPCA
8 kiaace

Tema 1. XUMMUS - HAYKA O BELLIECTBAX U ITIPEBPAIIEHUSIX (2 u)

Ipexmer xumuu. Tena u BemectBa. PazBurue nonsatus o Bemecrse. CBOMCTBA BEIIECTB.
UccnenoBanue u onucanue GU3NYECKUX CBOMCTB BEIIECTB HA OCHOBE HAOJIOICHUN, U3MEPEHHUI
U CIIPAaBOYHBIX JaHHBIX. BosneilicTBue BemecTB Ha OpraHu3M. XHMHUYECKHE CBOMCTBA.
[Ipumenenne BemiecTB cOOOpa3HO UX CBoiicTBaM. Poiib XuMUM B TMO3HAHUHM MPHUPOABI U
YelIOBEYECKOM JesITeNbHOCTH. B3anMOCBSI3b XUMHMHM C JPYTMMH €CTECTBEHHBIMU HAayKaMHU.
XuMmus Kak o0JacTb MPOU3BOACTBEHHOHN AeATeNbHOCTH. Il 4ero Hy)KHO M3y4aTbh XUMHUIO.
[Tpuémbl oOparmeHust ¢ 1abOpPaTOpHBIM 000pyAOBaHHEM (MOCYJa, J1a0OPATOPHBIA IITATUB,
PEaKTUBBI, HarpeBaTeNbHbIE MPUOOPHI) U OCHOBBI 0€30MaCHOCTU MpU paboTe B XUMHUYECKOM
KaOuHeTe.

YucTble BemecTBa W CMeCH BeleCcTB. XapaKTepUCTHKa 4YHUCTHIX BemiecTB. (CMecu
BEIIECTB, KOMIIOHEHTHI cMmeceld. CrocoObl pas/ieNieHus cMeceil U UX 3aBUCUMOCTH OT CBOMCTB
BEIIECTB: BBIMAPUBAHUE, TUCTHILIAIUS (MIEperoHka), puiapTpoBaHue, OTCTAaUBaHKUE, C TIOMOIIBIO
MarHuTa. MaccoBas 1071 mpuMeceii B CMECH.

PacTBopsl. Ilporecc pactBopenus. CocTaB pacTBOPOB. PACTBOPUTEIb U PACTBOPEHHOE
BEIIECTBO. PacTBOphI  HACBHIIEHHBIE ¥  HEHACHIIIEHHBIC. PacTBOPHUMOCTh  BEIIECTB.
Knaccudukanuss BemecTB MO pPacTBOPUMOCTH. YCJIOBHS, BIUSIONME HA PaCTBOPHUMOCTH
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BEIIECTB: MPHUPOJIa PACTBOPSEMOIO BEILIECTBA, TEMIEpaTypa, JaBieHue (i1 ra3oB). MaccoBas
J0J1s1 pAaCTBOPEHHOTO BEIIECTBA B pacTBOpe. PacTBOpHI B MPUPO/IE 1 KU3HU YEIOBEKA.

JdeMoHcTpanuu
1. BemiectBa ¢ pa3nuyHbIMH (PU3HMYECKIMH CBOMCTBAMH.

2. Konnexuus u3aenuii U3 CTeksia U alfoMUHUSL.

3. Konyiekuust oAMHAKOBBIX TEJI, U3TOTOBJIEHHBIX U3 Pa3HbIX BELIECTB.

4. llpumepbl XMMHYECKUX I[IpEBpallleHUN: OKpacka METWJIOpaHka B HEUTpalbHOMH,
KHACJIOTHOW M IIEIOYHOM cpesax; IBETHON (pOHTaH (pacTBOPEHHE XJIOPOBOJIOPOIA WIM aMMHAKa
B BOJIE).

5. O06pa31bl UUCTHIX BEIIECTB U CMECEH, paCTBOPOB!

a) JUMCTWUIMPOBaHHAs BOJa, caxap, KpaxMmal, pacTUTEIbHOE Macio, JTIOMUHHHA WU
KeIeso;

0) pacTBOphl caxapa B BOJE, YKCYCHON KHCJIOTHI B BOJI€, CMECH IOpOIIKAa Mejla WM
KpaxMmaja Cc BOJIOM, paCTUTEIBHOIO Maciia ¢ BOJIOH; CIIJIaBbl aJIFOMUHUS, JKEJIe3a W MEJIH.

BuaeoonsiT
«Bynkan» — pa3yioKeHHe TUXPOMaTa aMMOHHUSIL.

IIpakTnuyeckmne paéoThl

1. Xumunyeckuii kabuner. [lpuémpl oOpamieHuss ¢ mabopaTOpHBIM O0OpPYIOBaHHUEM U
OCHOBBI 0€30ITaCHOCTH TP pabOTe B XUMUUYECKOM KaOWHETE.

2. UccnenoBanue u onucanue GU3NIECKUX CBOMCTB BEIIECTB.
3. Pacno3naBaHue BEIIECTB MO WX (PU3UUECKUM CBOHWCTBAM.

4. CnocoObl OYMCTKH 3arps3HEHHON BOJbI. KonmdecTBEHHOE ompeneiicHuEe CTETNeHH e
3arps3HEHUS.

JlaGopaTopHble ONBITHI
. BemecTBa u Tena.

. Pa3nenenune cMecH ¢ MOMOIIBIO MarHuTa.

. Paznienenue cMecu BOJIbI C PACTUTEIBLHBIM MACJIOM.

. Beiiennenue noBapeHHOM COTM U3 PaCTBOPA BHITIAPHUBAHUEM.

. OuncTKa BOJIOIIPOBOTHOM BOJIBI AUCTHILISALIMCH.

. OuncTKa )XUJIKOCTH OT HEPACTBOPUMBIX B HEH TBEPIBIX BEIIECTB.
. UccnenoBanue paznuuuii MeXa1y pacTBOPaMU U CMECSMHU.

. [lonyueHue HACHIIIIEHHOTO PAcTBOPA.

©O© 00 N O Ol &~ W DN -

. BiusiHne TemnepaTypbl Ha paCTBOPUMOCTB TBEP/BIX BEILIECTB B BOJE.
10. BaustHue TeMmepatypbl Ha pacTBOPUMOCTh Ia30B.
11. CpaBHeHHE pacTBOPOB C pa3HbIM COAEP)KaHUEM PACTBOPEHHOIO BEIIECTBA.

Jdomamnue YKCepuMeHThI
1. VI3ydyenue cTpoeHus MIaMeHu.

2. Pacnio3HaBaHue BEIIECTB MO UX (PU3UUECKUM CBOWCTBAM.
3. Paznenenne cmecu mpoOKOBOM KPOILIKM M PEYHOT0 Tiecka (IOYBHI).
4. BolieneHue cobl U3 pacTBOpPa BhITAPUBAHUEM.
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5. Beienenue TBEpAOro HEPACTBOPUMOTO BELIECTBA U3 CMECH C KUIKOCTBIO.
6. [TonydeHnue TUCTUITMPOBAHHON BOIBI.

7. CpaBHEHME PaCTBOPUMOCTH caxapa U IIOBAPEHHOM COJIM B BOJIE.

8. Bausinue Temreparypsl Ha pacTBOPUMOCTB TBEPABIX BEIIECTB.

9. BaustHue TeMriepatypsl Ha pacTBOPUMOCTD Ta30B.

10. OnpeneneHre MacCcOBOM JIOJU caxapa B 4ae.

IIpuMepHBIE TEMBI HCCIEA0BATEILCKUX IIPOCKTOB
OumncTKa BOJIbI OT HEPACTBOPUMBIX U PACTBOPUMBIX BEILIECTB.

HccnenoBanue 3aBUCUMOCTH pPacTBOPUMOCTH TBEPJBIX BELIECTB OT TeMIlepaTypbl (Ha
MIpUMeEpE CEIUTPBI U IOBAPEHHOMN COJIN).
3HaueHue pacTBOPOB B IPUPOJIE, OBITY, MPOMBIIUIEHHOCTH U CEJIbCKOM XO3SICTBE.

Tema 2. BEHIECTBA BOKPYTI TEBS! OT'JISHUCH! (15 u)

ATOMEBI " MOJIEKYJIbI KaK COCTaBHasl 4YacCTb BCIICCTBA. Pa3zButie atoMucTHUECKUX
Mpe/CTaBiIeHU B HUCTOpUM Hayku. OTpa)k€eHHE COCTaBa BEIIECTBA C IOMOIIBIO MOJIENEH.
BemectBa MonekynsspHOTO W HEMOJIEKYISIpHOTO cTpoeHus. CpaBHeHHE (U3HYECKUX CBOWCTB
BEIIIECTB MOJIEKYJSIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUSI.

Xumudeckue djeMeHTbl. CHUMBOJBI  XUMHYeCKMX  d3jeMeHToB. [lonstne o
koadummentax. IlepBoe oOpamienne k Ilepuoamueckoil cUCTeME XUMHYECKHUX DJIEMEHTOB
.. Menngeneena.

Xumnueckue popmyJibl. KaueCTBEHHBIN U KOJMYECTBEHHBIM COCTaB BemiecTBa. MHaeke
KaK yKaszaTellb YHCJIa aTOMOB B MoJIeKylie. XUMU4eckre (GOopMysbl BEIIECTB MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.

IIpocThie m ciio:kHble BelecTBa. (CONMOCTaBICHUE CBOMCTB IPOCTBIX BELIECTB —
METaJJIOB M HEMETAJIJIOB, CJIOKHBIX BellecTB U cMeceil. [lonsTue o kiaccu@uKkanuy BemecTs.

Bbrunciennss mno xumudeckuMm dGopmyaam. OTHOcUTENbHAas aToMHas — Macca,
OTHOCHUTENIbHAs MOJIeKyJspHas macca. MaccoBas [10Ji1 aTOMOB XHMHUYECKOrO 3JEMEHTa B
BEIIECTBE.

JdeMoHcTpanun
1. Ileprommyeckas cuctema xumuueckux anemenToB [[.M. Menneneena.

2. O6pa31ipl BEIIECTB MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUS.

3. Mozienu MOJEKyN BOJIbl, METaHa, aMMHUaKa, KUCIOPOJ1a, XJI0pa, XJI0POBOJOPOIa.

4. Mozenb KpUCTAJUIMYECKOHN PEIIETKY TIOBAPEHHOM COJIH.

5. OmbIThl, NOATBEPXKJAIOIIME pEATbHOE CYLIECTBOBAHUE MOJIEKYI: HCIApeHHE BOJIBI,
JYXOB, IIEPEMEIINBAaHUE IBYX Pa3JINYHBIX BELIECTB (BOJbI M MIEpMaHraHaTa Kajius) B pe3yJabTare
Xa0THYECKOTO JABMKCHUS YACTHII.

6. Tabmuua «Ha3BaHus, XUMHYECKHE CHMBOJIbI, [POU3HOILICHHE CHMBOJOB U
OTHOCHUTEIIbHBIE ATOMHBIE MAaCChl HEKOTOPBIX XMMUYECKUX DJIEMEHTOBY.

7. Muarpamma «CoaepKaHue XUMUYECKUX JIEMEHTOB B 3€MHOM KOpe».
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8. O0pa31bl MPOCTHIX U CIOXKHBIX BEIIECTB, METAIUIOB M HEMETAILJIOB.

JlabopaTopHbIe ONbITHI
12. MoaenupoBaHHue MOJIEKYJ, COCTOSIITNX M3 OJJMHAKOBBIX U Pa3HBIX aTOMOB.

13. Onpenenenne npuHAUIEKHOCTH BELIECTB K METAaIaM WIM HEMETAJIIaM.
14. Onpenenenne NpUHAICKHOCTH BEMIECTB K MIPOCTHIM HITU CIIOXKHBIM 110 HX (OpMyIiam.

JlomaniHue 3KCIepuMeHTbI
11. MonenupoBaHue MOJIEKYII.

12. JlomaniHsist anTeyka.

Pacuérnble 3agaun
1. Beruncnenrue OTHOCUTENbHOM MOJIEKYJISIPHOM MacChl BEIECTBA.

2. BrruuciieHue MaccoBoOit J0JIM aTOMOB XMMHUYCCKOI'O 3JICMCHTA B COCAMHCHUU.

HpnMeprle TEMbI HCCIICI0BATEC/IILCKUX ITPOCKTOB
PazBurue HpeleTaBJ'IeHI/Iﬁ O CTPOCHHHU aTOMa B UCTOPHUU HAYKH.

OT anxuMHYECKHUX 3HAKOB K CUMBOJIaM beprenmyca.

Tema 3. YBJIEKATEJIbBHASI XUMUS U151 SKCIIEPUMEHTATOPOB (11 u)

Oxcuapl. Onpenenenue, nNojydyeHue (B3auMoAeHCTBUE MPOCTHIX BEIIECTB C KUCIOPOJIOM),
COCTaB, HOMEHKJIATypa, KIaccu(UKalus Mo arperaTHOMY COCTOSIHUIO U puMeHeHue. OKCHUJIbI B
IpHUpoOJIE.

OcHoBanus. OmnpeneneHne, cCocTaB, HOMEHKIIaTypa U Kiaccu(uKamus o pacTBOPUMOCTH
B Bojie. OKpacka MHIUKATOPOB (JIakmyc, (heHomdTanernH, METHIOPAH)X) B pacTBOpax IIEIOYEH.
[IpumeneHne 0CHOBaHUIA.

Kucaorel. Ormpenenenue, cocraB, KilacCUpHUKaluUs IO COCTaBy (colep)kaHue aToOMOB
KHCIIOpO/Ia, YHUCIIO aTOMOB BOJOPOJa) M HOMeHKJarypa. Du3nueckue CBOWCTBA KHCIOT.
JleiicTBre pacTBOPOB KUCIOT Ha HHAUKATOPBL. Kucinotel B npupoje. [Ipumenenrne KUCIOT.

Comm. Omnpenenenue, cocTaB, KiIacCH(pHUKAUs IO pPAaCTBOPUMOCTH B BOJAE U
HoMeHkI1atypa. CocTaBieHre XuMuueckux ¢hopmyi cosieid. [Ipumenenue coei.

JdeMoHcTpanun
1. Ileprommyeckas cuctema xumuueckux anemenToB [[.M. Menneneena.

. Tabnuma «PacTBOpUMOCTB KHCIIOT, OCHOBAHHH U COJICH B BOJIEY.
. OOpa31bl OKCUIOB, OCHOBAHUM, KHCIIOT M COJICH.
. Tabnmuua «@opMysbl U HA3BaHUSI KUCIOT U KUCJIOTHBIX OCTATKOBY.

. «Hepe.]'II/IBaHI/IC» YIIJICKHUCJIOTO T'a3a.

2

3

4

5. HOJ'IyLIeHI/IC OKCHUIOB ITpU TOPCHUHU IMMPOCTHIX BECUICCTB.

6

7. Z[eﬁCTBHC KOHICHTPUPOBAHHOI'O paCcTBOpa H_Ié.]'IO‘lI/I Ha MICPCTAHYIO TKaHb.
8

. Bzaumopelicteue YIIJICKHUCIIOTO ra3a € HW3BECTKOBOM BOJIOM.

BuaeoonsIThl
1. Topenue cepsl B KUCIOPOIE.

2. T'openune Maruus B KUCIOPOJE.
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JlaGopaTopHbIe ONBITHI
19. O3nakomiieHue ¢ 00pa3aMu OKCHJIOB.

20. O3HakoMIIeHHE ¢ 0Opa3aMi OCHOBAHHIA.

21. Oxpacka MHJUKATOPOB B BOJE U PACTBOPAX ILEIOYCH.
22. Oxpacka HHJHKATOPOB B BOJE U PaCTBOPaxX KUCIIOT.
23. O3HaKOMJICHHE C 00pa3IaMu COJICH.

JoManHue IKCIIepUMEeHTbI
16. PactuTenbHBIC HHIUKATOPEI.

17. BelpamiyBanue KpUCTAJJIOB COJIM.

HpI/IMeprle TEMbI HCCIICI0BATEC/IILCKUX ITPOCKTOB
PactutennHbIe HHIUWKATOPHI.

N3yuenune CBONWCTB KUCIIOT HA IPUMEPE YKCYCHOM KUCIIOTBHI.
I'ne npumenstot conu?

Tema 4. UHAUBUAY AJIBHBIE ITPOEKTDI (44)

CocraBHble "yacTu atoma: apo (MIPOTOHBI U HEUTPOHBI), SJIEKTPOHBI, UX 3apsi U Macca.
Ou3nyeckuil CMbIC aTOMHOTO (TOPSIAKOBOI0) HOMEpa XUMHUYECKOro aneMeHTa. CoBpeMeHHOe
oTpe/ieNieHne XUMUYECKOTo 3eMeHTa. M30Tonbl — pa3HOBUIHOCTH aTOMOB OJIHOTO M TOTO K€
XMUMHYECKOTO AJIEMEHTA.

CTpOGHI/Ie OJICKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX ABAAIATH XUMHYCCKHUX JJICMCHTOB.
[TonsitTue 00 37EKTPOHHOM CIIO€ (PHEPreTUYECKOM YPOBHE), O 3aBEPIIEHHBIX W HE3aBEPIIEHHBIX
ANIEKTPOHHBIX  CNOSIX. MakKCHUMalbHOE YHCIIO OJIEKTPOHOB HAa DHEPreTUYECKOM  YPOBHE.
Knaccuduxanus 31eMeHTOB Ha OCHOBE CTPOSHHS X aTOMOB (METAJUTbI U HEMETAILIBI).

Crpykrypa I[lepronueckoil CUCTEMbI XUMHYECKUX JIEMEHTOB U 3JICKTPOHHOE CTPOEHUE
aToma. Manble u OoJblive Mepuojbl. ['pynmbel U MNOATPYHIBl XUMUYECKHX DJIEMEHTOB.
®U3NYECKUH CMBICI aTOMHOTO HOMEpPA, HOMEPOB NEpuoJa U rpymmbl. 3MEeHEeHHe HEKOTOPhIX
XapaKTEePUCTUK M CBOMCTB aTOMOB XMMHUYECKHX JJIEMEHTOB (3apsll sf1pa, paJuyc aroma, YUcCio
AJIEKTPOHOB B 3JIEKTPOHHOI 000J10YKe, METAIIINYECKUE U HEMETAIJINYEeCKHE CBOIICTBAa aTOMOB
3JIEMEHTOB U Jp.) B MajblX MEpUOJax M TJIaBHBIX MNOArpymnmnax. XapakTepuCTUKa XUMUYECKOTO
AJIEMEHTa Ha OCHOBE €ro MosioxkeHus B [lepuoauyeckoii cucteme 1 CTpoeHuUs aToMa.

JdemoHcTpauuu

1. Ilepuoanueckas cucteMa xuMudeckux anemenToB JI.1. Menneneena.

2. Iloptpet .1. Menaeneena.

3. Mojenu aTOMOB HEKOTOPBIX SJIEMEHTOB.

4. Tabmuna «M30TOMbI KHCIOPOIay.

5. DIEeKTpOHHbBIE CXEMbl aTOMOB BOJIOPO/Ia, Tevs, IUTHUS, HEOHA, HATPUs, aproHa, KaJlus u
KaJIbIIH.

9 kiace

MOBTOPEHHUE M YIJAYBJIEHUE 3HAHUI HEKOTOPEIX BOITPOCOB
KYPCA 8 KJIACCA (2 u)
3HepreTqucxne YPOBHH W TOAYPOBHHU 4aTOMa, ATOMHBIC Op6I/ITaJ'II/I. PacnpeﬂeneHI/Ie
QJICKTPOHOB B aTOMC 110 YPOBHSAM, IIOAYPOBHAM W aTOMHBIM Op6I/ITaJ'I${M.
CBOﬁCTBa HCOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ BOXHENUNINX KJIIACCOB B CBETE TCOpHUU
BHCKTpOHHTHQCCKOﬁ JAUucconualmn. PCaKI_II/II/I HNOHHOT'O O6MeHa.
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IIpakTnueckas padora
1. Pemenue skcriepuMeHTaNbHbIX 33a4 110 TeMaM «BakHelne Kiacchl HEOPraHUYECKUX
coeMHEeHuI» 1 «Peakuu HOHHOTO OOMEHay.

Tema 1. OKUCJIUTEJIBbHO-BOCCTAHOBUTEJIBHBIE PEAKLIUU (2 u)

Peakium, mpoTrekaroniyie ¢ M3MEHEHHEM U 0e3 U3MEHEHHUsI CTENeHEW OKHCICHHUsS aTOMOB,
BXO/IIIMX B COCTaB pearupyromux BemecTB. OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIUH.
Oxucmurenun ©  BOCCTaHOBUTENH. OKUCINUTENHFHO-BOCCTAHOBUTENBHAS — TBOWCTBEHHOCTD.
CocraBneHne  ypaBHEHHMH  OKHCIHMTEIBHO-BOCCTAHOBHUTEIBHBIX  peakuuid.  PaccranoBka
K03()(PUIIMEHTOB METOJOM 3JIEKTPOHHOTO OanaHca. DJIEKTPOJU3 PACIUIaBOB M PAaCTBOPOB C
WHEPTHBIM JIEKTPOIOM.

JdeMoHcTpauuu

1. B3anmoieficTBHE CONSTHON KUCIOTHI C MarHUEM U OKCHIOM KaJIbIIUsI.

2. T'openue ceppl (yrias) W B3aUMOJICHCTBUE IOJIyYEHHOTO OKCHAA C BOJOW WK
THJIPOKCUIIOM HATPHSL.

3. [lepuoanueckas cuctema xumudeckux anementoB J.M. Menaeneesa.

4. Dnekrposn3 pactBopa xiopuna meau(ll).

JlabopaTopHbIii ONBIT

1. OKHCTUTETHHO-BOCCTAHOBUTEIHHBIE PEAKITHH.

IIpakTnueckas padora

2. PemeHue SKCIEpUMEHTAIBHBIX 3amad M0 TeMe «OKHCINUTEIbHO-BOCCTAHOBHUTEIBHEIC
peaxIm».

Tema 2. PACTBOPBIL. QJIEKTPOJIUTUYECKAS IMCCOLIUALIUSA (8u)

Uucteie BemecTBa U cMecu BemecTB. CrmocoObl pasfielieHUsi CMEcCed: OTCTauBaHHE,
(bunpTpOBaHUE, BRIMAPUBAHKE, C IOMOIIHIO MarHUTA.

[Tonsite o pactBopax. Ilpouecc pactBopenus. ['mapatel u kpuctamuioruaparel. MaccoBas
JI0JISI paCTBOPEHHOTO BEIIECTBA B pacTBOpe. MoJisipHasi KOHIIEHTPAIUsl paCTBOPEHHOTO BEIIECTBA
B pacTBOpe. 3HaUYECHHE PACTBOPOB B MPUPOIC, IPOMBIIIIIEHHOCTH, CETLCKOM XO3SIHCTBE, OBITY.

[Tonatne 00 ANEKTPOJUTHYCCKON JUCCOIMALNU. ODJIEKTPOJHMTBHI M HEIJICKTPOJIUTHI.
OCHOBHBIE TOJIOKEHUS TEOPUHU DIICKTPOJUTHYECKON nucconuanuu. CBoiicTBa MOHOB. CTENEeHb
muccoranui. CwibHbIe W clladble 3JeKTposuThl. COCTaBlICHWE YpaBHEHUH [T CCOIIMALIHH.
KucioTtel, OCHOBaHHSI M COJIM B CBETE MPEACTABICHUU 00 AIICKTPOJUTHYCCKON IMCCOLMAIINH.
OO6mre CBOMCTBA PACTBOPOB AJIEKTPOJIUTOB.

Cpena BOOHBIX  pPacTBOpPOB  AekTpoiuToB. Okpacka HMHAMKATOPOB  (JIAKMYC,
(dbeHondTanenH, METWIOPAH)X) B BOJIC, PaCTBOpax KHUCIOT M Imesodeid. [loHaTHe 0 BOAOPOIHOM
nokazarene (pH).

Peakuuu noHHoro o6MeHa M ycioBHsI X MpoTeKaHUs. MOHHO-MONEKyIsipHbIe YpaBHEHUS
peakuuii M mpaBuiia UX cocTaBieHUs. OTiMYMe COKPAIEHHOTO HOHHO-MOJIEKYJISIPHOTO
ypaBHEHUS OT MOJIEKYJISIPHOTO ypaBHEHMsI peakuuu. Peakuuu oOMeHa, MpoTeKaromme
MPaKTUYECKA HEOOpaTUMO.

JdeMoHcTpanuu
1. OOpa3ibl YUCTHIX BEIIECTB U CMECEH.
2. Pa3nenenue cMecu pacTUTENBHOTO Maciia ¥ BOJIbI IIPU MIOMOIIY JEJIUTEIbHON BOPOHKHU.
3. Tabmuua «IImO0THOCTH pacTBOPOB HEKOTOPBHIX BEIIECTB C pa3IMYHOM MAacCOBOM JOJei
PacTBOPEHHOTIO BELIECTBAY.
4. OnpeneneHue IIIOTHOCTH PAcTBOPA IIPU NOMOIIM apeoMETpa.
5. McnblTaHne BEMECTB U UX PaCTBOPOB Ha DIIEKTPUYECKYIO IPOBOAUMOCTb.
6. Cxembl JuccoLManyy 3JIEKTPOIUTOB ¢ HOHHOM U KOBAaJIEHTHOM MOJIAPHON CBA3SIMMU.
7. BnusiHue KOHUEHTPALUU YKCYCHON KHUCIIOTBI HA JIEKTPOIPOBOIHOCTH €€ pacTBOpa.
8. Peakunu HOHHOTO 0OMEHa MEX]ly pacCTBOPaMH IEKTPOIUTOB.
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9. Tabnuna «PacTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJICH B BOJICY.

BujgeoonbIThl

Pa3znenenne cMecu BOJIBI U PACTUTEIHHOTO MAC/ia OTCTAUBAHHEM.
Pa3znenenne cMecu kpaxmaiia U BOJbI (UIBTPOBAHUEM.
Paznencane cMecu cephl | xKees3a ¢ TOMOIIBI0 MAarHUTa M BO/IBI.
PacTBOopeHne BEMIECTB ¢ BBIICICHHEM TEIUIOTHI.

OO6pazoBanue u pa3pylieHUEe KPUCTAUIOTHAPATOB.

HcnpiTanne BEMIeCcTB Ha AIIEKTPUIECKYIO TPOBOUMOCTb.
DIEKTPONPOBOAHOCTh PACILIABA.

NoUnhAELD—

JlabopaTopHbIe ONBITHI

8. IIpuroroBieHune pacTBopa ¢ ONpeAeIEHHON MOJIIPHOW KOHIEHTpaluell pacTBOPEHHOTO
BEIIECTBA.

9. 'mnparanus cynsdara memu(1l).

10. Oxpacka HHANKATOPOB B PA3JIMYHBIX CPE/IaX.

11. Peaknuu noHHOTO OOMEHA.

JlomaniHue 3KCepUMEHTBI
3. Pa3genenue cmecu.
4. BripamyBaHue KpucTasia.

I[IpakTnuyeckne paéoThl

4. OuncTKa TOBApPEHHOU COJIH.

5. [IpuroToBneHne pacTBOpa U U3MEPEHHUE €T0 TUIOTHOCTH.
6. Onpenenenne pH cpempl.

PacuéTHble 3agaun

Pemenne 3a1a4u ¢ ucnonap30BaHueM (U3UUIECKUX BETUYHH «MAacCOBast JA0JIs PaCTBOPEHHOTO
BEIIIECTBA» U «MOJISIpHAsI KOHIICHTPAIIUS PaCTBOPEHHOTO BEIIECTBAY.

1. Onpenenenne MaccoBOM 10U U MOJISIPHOM KOHIEHTPAIIMU PACTBOPEHHOTO BEIIECTBA B
pacTBope.

2. OnpeneneHue Macc BEIIECTBA M BOJBI, HEOOXOAMMBIX JJI MPUTOTOBJICHUS 3aJaHHOU
MaccChl pacTBopa.

3. PacuéTthl O ypaBHEHUSM pEAKIIHMH, MPOTEKAIOIINX B PACTBOPAX.

4. BeruncieHre MaccOBOW JI0JIM BEIIECTBA B PACTBOPE, MOJYUYCHHOM IIPH T0OABICHUH
BEILIECTB B UCXOHBIM PACTBOP WM yIAJICHUH UX U3 HETO.

Tema 3. TAJIOT'EHBI (4 4)

OO0mras XxapakTepucTHKa TaJIOT€HOB HAa OCHOBE IIOJIOKCHHUS XUMHUYECKHUX DJIEMEHTOB B
[lepuoanueckoil cucreme. CxonCTBA M pa3iIvyMsi B CTPOCHHH aTOMOB 3JIEMEHTOB MOJIPYIIIbL.
Monekyibl NPOCThIX BELIECTB U TaJIOT€HOBOJOPOAOB. PU3NUECKHE U XMMHUYECKHUE CBOMCTBA
raJIor€HOB.

XJIop — XUMHUYECKHHl 35eMeHT. CTpoeHue aToma, 3JIEKTPOOTPULATENBHOCTh U CTENEHb
okucienus. Haxoxnenue B mpupoze. Xiop — mnpocroe BemecTso. [lomydeHue xiopa u ero
¢usznueckue CBOWCTBA, PACTBOPUMOCTh B BOJE€ (XJIOpHas Boja), ACWCTBHE HA OpPraHU3M.
XuMudeckue (OKHCIUTENbHBIE) CBOMCTBA XJI0pa: B3aUMOJACHCTBHE ¢ METAJIaMH, BOJOPOJIOM U
JIPYrMMU HEMeTalllaMH, OpOMHUIaMU M MOJUJAMH, peakius ¢ BoAou. [I[pumeHeHune xmopa u ero
JIEMCTBUE HA OpraHu3M. XJOPOBOJOPOJ U COJSHAs KHCJIOTAa: IIOJy4YEHHE, CBOMCTBA.
KauectBennas peakuus Ha xnopua-uoH. Kucnopoacoaepxaiiye KUCaoThl XJI0pa U UX COJIH.

®@T1op, 6pom, uoa. CpaBHUTEIbHASL XapaKTEPUCTHKA OKHCIUTENIBHBIX CBOMCTB raJlOr€HOB.
KauecTBeHHBIE peakiuu Ha OpOMHUA-, UOIUA-UOHBI W HMOJ. [IpuMeHEeHue TajloreHOB U HX
COCJIMHEHMH.

18



JdeMoHcTpanuu

1. Ilepnoauueckas cucrema xuMmuueckux memenToB .M. Menneneesa.

2. O6pa3Isl TAIOTEHOB — MPOCTHIX BEIIECTB.

3. Ilonyyenue xjiopa ¥ XJIOPHOM BOJBL.

4. Ob6ecuBeYMBaHNE XJIOPHOM BOJOH KpacsIInX BEIIECTB.

5. IlosydeHue xJI0poBOIOPOAA U COJITHOM KUCTIOTHI.

6. KauecTBeHHas peakuys Ha XJIOPUI-HOH.

7. CpaBHEHHME pacTBOPUMOCTH HOJa B BOJE, BOJHOM pACTBOpPE HOAUAA Kalus U
OpraHMYECKUX PACTBOPUTESIX (CIIUPTE).

BuneoonbIThl

1. B3aumoericTBre Xja0pa ¢ BOAOPOIOM.

2. PacTBOopeHHe CTEKIa B TUIABUKOBOM KHUCIIOTE.

3. PactBOpUMOCTH HOJA B CITUPTE.

JlabopaTopHbIe ONbITHI

5. BolTecHeHMe 0/THUX rajoreHOB JPYTUMU U3 COETMHEHUH (TallOre€HN/I0B).

6. PactBoprMoCTh OpoMa M HO/1a B OPraHMUECKUX PACTBOPUTEIISX.

7. Pacrio3naBanue noja.

8. PacnioznaBanue xmopua-, OpoMuI-, HOAUI-HOHOB B PACTBOPAX.

IIpakTHyeckas padora

3. NanoreHsl.

PacuérHble 3agaun

1. Pemrenue 3aga4 1o MmaTepuay TEMBI.

2. Briuucnenue macchbl (00bE€Ma, KOJIMUYECTBA BEIIECTBA) MIPOYKTA PEAKIUU, €CIIA OJHO U3
pearupyronux BEecTB JaHO B U30BITKE.

Tema 4. BAKOHOMEPHOCTH MPOTEKAHUSI XUMHWYECKNUX PEAKIINAI
N NUX KITACCUDPUKALIUS (2 v)

[ToHsiTHE O CKOPOCTH XMMHYECKOW peakiuu. Peakimu TOMOTE€HHbIE U TE€TEPOTECHHBIE.
®aKTopbl, BIMSIONIME HA CKOPOCTh XMMUYECKUX PEAKIIMA: MPHUPOa, KOHIICHTPAIUS BEUIECTB,
IUIOIIAJh  MMOBEPXHOCTH CONPHUKOCHOBEHHUSI pEarupyrollux BEHIeCTB, TeMIeparypa H
katanmzarop. HeoOparumsbie u oOpaTimMble peaknnu. Kinaccndukanus XUMHUYECKHX PEaKIUN 110
Pa3IMYHBIM MPU3HAKAM.

XUMHUYECKOE PABHOBECHE U YCIIOBUS €0 CMEIIICHHS.

JdemoHcTpauuu

1. OnbIThl, TOKa3bIBAIOIINAE 3aBUCUMOCTh CKOPOCTH XHMHUYECKUX PEAKIHH OT MPHPOJIBI
pearupyromux BEIECTB (B3aUMOJICHCTBUE aJIOMHHHUS M JKeje3a C COJITHOW KHCIOTOW WIIH
B3aMMO/ICHCTBHE IIUHKA C YKCYCHOM M COJISHOW KUCJIOTaMH), KOHICHTPAIIMA U TEMIIEPaTyphl
(B3aumoeiicTBue 1uHKa wim okcuaa meau(ll) ¢ cepHO KHCIOTOM pa3IMYHOW KOHIEHTPAIHH
IIPH Pa3JIMYHON TeMIIepaType), Karainuzaropa (pa3iokeHue epoKCH A BOJIOPOAa B IPUCYTCTBHH
okcuaa mapranmna(lV)).

2. CMmeleHre XMMHYECKOTO PaBHOBECHS TPU W3MCHEHUW KOHIICHTpPAIlMH BEIECTB Ha
npuMepe peakuuu Mexxay xaopuaoM xenesa(lll) u poganuaom kanus.

JlabopaTopHBIii ONBIT

9. BnusHue miomaa NoBEpXHOCTH TBEPAOTO BEIIECTBA HA CKOPOCTh PACTBOPEHUS Mella B
COJITHOH KHUCIIOTE.

Tema 5. HOATPYIIA KHCJOPOJA (4 1)
0611[351 XapaKTCpUCTHUKA JICMCHTOB IMOATPYIIILI KUCJIOPOAaA.
KI/ICJ'IOI)O)I — XAMHUYECKUI DIJIEMEHT. CTpOCHI/IC aToMa, DJICKTPOOTPpUHATCIIBHOCTL U
CTCIICHU OKHCIICHUS. HaXO)KIlCHI/IC B IpUpPOLC. KI/ICJ'IOpOI[ — MHOpOCTOC BCIICCTBO. HonyquI/Ie
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KHACIOpOAa, ero (pU3MUECKUe U XUMHUYECKHE (OKHUCIMTENbHbIE) CBOMCTBA: B3aUMOJCHCTBUE C
MeTajylaMid U HeMmeTaiamu. Ponb Kucnopojga B IpHUpOJE U €ro NMpUMEHEHHE. AJUIOTPOIIHbIE
BUJIOM3MEHEHUs kucaopona. O30H. [lomyyenue, cBolicTBa U npuMeHeHue. JleficTBUE 030HA Ha
opranu3M. O30HOBBIN IIUT 3eMIIH.

CocraB Bo3ayxa. Cpeansisi MOJISIpHAsi Macca CMECH.

Cepa. CtpoeHue aroma, CTeNeHU OKHcieHus, auorponus. Cepa B npupoje. Pusndeckue
U XUMUYECKHE CBOHCTBA (OKUCIMTEIbHO-BOCCTAHOBUTEIbHAS JIBOMCTBEHHOCTH)  CEPBI:
B3aUMO/ICHICTBUE C METaJUIaMU, BOJOPOJIOM, KHCIOpoaoM. BiaumonelicTBue cepbl ¢ Jpyrumu
HeMeTaimamu. [Ipumenenue cepsl.

CepoBogopoa. Haxoxxnenue B npupojie, NOJydeHHE, (PU3UUYECKHME M XUMHUYECKUE
cBoiicTBa. JlelicTBue cepoBosiopoaa Ha opranu3M. [lonstue o [IJIK. CepoBogoponnas kucioTa.
Cynbpunpl. KauectBeHHass peakiuss Ha cynbQua-uoH. [IpumeHeHue cepoBojopoda U
cynb(puaoB.

Oxcun cepwi(IV). Ilomyuenuwe, cBoiictBa u mnpuMeHeHue. CepHuUCTas KHUCIOTA.
KauectBenHas peakuus Ha cynbQUT-UOH. KHuCIOTHBIE JOKIU.

Oxcuna cepoi(VI). Ilomyuenne u cBolicTsa.

CepHas kucjaoTa, €€ Qpu3nyeckue U XuMHUyeckue cBoictBa. CBolicTBa pa30aBiIeHHON U
KOHIEHTPUPOBAHHOW CEPHOW KHUCIOTHI. JleMCTBHE KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI Ha
oprauu3M. Cynbdartel. KauecTBeHHas peakius Ha cyib(paT-uoH. Peakiuu, nexaiiue B OCHOBE
ITOJTYYEHUS CEPHOM KUCIIOTHI. 3HaYEHUE CEPHON KUCIOTHI B HAPOJHOM XO3SIICTBE.

JdeMoHcTpauuu

1. Ilepnoanyeckas cucrema xumudeckux 3neMenToB [[.. Menneneena.

2. Tlomydyenwe KucCIOpoJa W O3HAKOMIICHHE C €ro (PU3MUYECKUMU W XUMHUYECKUMHU
cBoiicTBamMu. Pacrno3HaBaHue Kuciopoja.

3. O6pasipl cepbl U €€ MPUPOIHBIX COCTUHCHHM.

4. B3auMoIeiicTBHE CEpPhI C METAIIIAMH U KUCITIOPOJIOM.

5. Pacnio3naBanue cynb(pua-nuoHOB B pacTBOPE.

6. KauecTBeHHass peakiusi Ha CynbPUT-UOH (oOeciBeunBaHUE pa30aBIEHHOTO PacTBOpPA
(dbykcuHa).

7. B3auMoielicTBUE KOHIIEHTPUPOBAHHON CEPHOM KUCJIOTHI C MEJIBIO M CaXapOM.

BuneoonnsITel
. ['opeHue xene3a B KUCIOPOJIE.

. T'openne dochopa B kucmopoe.

. [lonyyenue kucinopona.

. [lony4yeHue 030Ha U €ro ONpeeIICHHE.

. CocraB Bo3yxa.

. [losryueHue niuacTuyecKom cepsl.

. BzanmojiericTBrE CEphI C HATPUEM.

. Peakuus cepHOU KUCIOTHI C OPraHMYECKUMHU BELIECTBAMHM.

JlaGopaTopHble ONBITHI

10. KauecTBeHHas peakuus Ha CyIb(pHUA-UOH.

11. KayecTBeHHast peakuus Ha Cyab(QUT- U CylIb(aT-HOHBL

IIpakTnuyeckas padora

4. Pemenue sKciepuMEHTANBHBIX 337a4 1o TeMe «[loarpymnmna Kuciopoaay.

Pacuérnble 3agaun

1. Pemrenue 3agau no mMaTepuany TEMBbI.

2. Boruncnenue Macchl Wil 00bEMa MPOIYKTa Peakiuu MO U3BECTHOM Macce WM 00bEMY
HCXOJHOTO BELIECTBA, COACPIKAILETO IPUMECH.

3. Beruucnenus ¢ ucrnosib3oBanuem 3Hauenus [1/1K.

OO0 LN B~ W —

Tema 6. HOATPYIIIIA A30TA (4 u)
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OOm1ast xapaKTepUCTHKA HIEMEHTOB MOATPYIIIBI a30Ta.

A30T — XuMHYeckuil anieMeHT. CTpoeHue atoma, 3JEKTPOOTPULATEILHOCTh U CTENEHU
okucnenus. Haxoxnenue B mpupoze. A30T — mpocrtoe BemiectBo. [lomydenue u ¢usndeckue
cBolcTBa. XMMHUYECKUE CBOMCTBA (OKMCIUTEIBHO-BOCCTAHOBUTENIbHAS JBOMCTBEHHOCTh) a30Ta!
B3aUMO/IEHICTBUE C METaJNIaMH, BOJIOPOJIOM U KHciiopoaoM. [Ipumenenue a3ora.

AvmMmuak. CTpoeHue MOJIEKYNbl, TMOJy4YeHHE, (PU3NYECKUe W XUMHYECKHE CBOWCTBA:
ropeHue, B3aUMOJCWUCTBUE C BOJAOM, KHCIOTaMHU M OKcuaaMu MeTauioB. Coiaum aMMOHMS, UX
nojay4yeHue U cBoiucTBa. KauecTBeHHas peakuus Ha MOH aMMOHHMA. lIpuMeHeHue amMMuaka H
COJIEW aMMOHHSL.

Oxkcuabl a3zora. IlonydyeHue, cBoiicTBa, JeCTBHE HAa OPraHU3M U OKPYKAIOIIYIO Cpery
okcuoB azota(Il) u (IV). AzoTucras kucinora.

A3orHasi kuciaora. Dusmyeckue ¢ XUMUYECKHME (OKHCIHMTENbHBIE) CBOWCTBA:
B3aUMO/JICHICTBUE C MeTaJlyIaMM, CTOSIIIMMU B PALY aKTHUBHOCTU IOCiE€ BoJopoja. Peakuuu,
JIeKAIIHE B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS! a30THOM KHUCIOTHL. [IpuMeHeHue a30THOU
kucnoTel. Hutpatsl. KauecTBeHHas peakuusi Ha HUTpaT-uoH. KpyroBopot a3oTa B mpupoe.

®ochop. CrpoeHue aroma, 3NEKTPOOTPULIATEIBHOCTb U  CTENEHH OKHUCIICHUS.
Haxoxnenue B mnpupoae. Amnotponust (Oenblif, KpacHblf, u€pHbI Qocdop). ATOMHas
KpUCTaJIJIMYecKas pemérka. XuMudeckue cBoiictBa ¢ocdopa: B3auMOJeHCTBHE ¢ METaIaMH U
kuciopoaom. Baxuetiue coenunenns pocdopa: oxcuast pocdopa(lll) u (V), oprodochopHast
kuciora, docdarel u ruapodocharel. KadectBennas peakmust Ha ¢ocdar-uod. KpyroBopot
dbocdopa B mpupoae. [Ipumenenne docdopa 1 ero coeAMHEHHIA.

MunepajibHbIe y100peHusi. A30THbIE, pochOopHbIE U KAIUNHHBIE YI00peHusl.

JdeMoHcTpauuu
. [lepnonnueckas cucreMa xumuieckux snemenToB .M. Menneneena.

. PactBopenne ammuaka B Bojie («DoHTaHY).

. F'openne ammmnaka B KUCIOPOJIE.

. B3aumoetictBue aMmmmaka ¢ XjaopoBoaopoaoM («JIpiM 6e3 orHs»).
. BzaumonelicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO.
. BecribixuBanue Tieroen JIydMHKH B TTapax a30THOM KUCTIOTHI.

. OOpa31pl MUHEPAIBHBIX YI0OpEHUH.

. Cxemsl «KpyroBoport azoTa B nmpupoje», «kKpyrosopot ¢ocdopa B npupoae».
BuneoonsITel

1. l'openue ammuaka B KUCIOPO/IE.

2. Tepmuueckoe pa3oKeHne HUTpaTa Kallus.

3. CpaBHeHuUe TemIepaTyp BocIilaMeHeHHsI 0eoro u KkpacHoro gocgopa.
4. IlpeBpammenue kpacHoro (ocdopa B OebIii.

5. B3zaumopeiictBue xiopa ¢ pochopom.

JlaGopaTopHble ONBITHI

12. KauecTBeHHas peakiusi Ha COJIM aMMOHHUS.

13. KauyecTBeHHas peakmus Ha ¢ocdaT-HOH.

IIpakTHyeckue padoTbl

5. [onyuenne ammuaka u u3ydeHue ero cBOMCTB. Collu aMMOHUSI.

6. MuHepanbHble YA0OpEHHUS.

Pacuérnble 3agaun

Pemrenue 3agau mo matepuany TEMBI.

O~NOOTEE WN —

Tema 7. MOATI'PYIIIIA YIJIEPOJA (3 )

OO01as XxapakTepUCTHUKA AIIEMEHTOB MOATPYIIIBI YTIepoaa.

Yraepon — Xxumuueckuil snemeHT. CTpoeHHE aroma, 3JIEeKTPOOTPUIATENbHOCTh U
CTETICHH OKHUCJICHUS. YTJIEepOJ — TMPOCTOE BEIIECTBO. AJUIOTPONHBIE MOAUGUKAIUU (aaMma3s,
rpadur, kapouH, ¢ymiepeHsl) U ux cBoiictBa. [lonsaTue 00 amcopOruu. XUMHUYECKUE CBOMCTBA
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(OKHMCIINTEIBHO-BOCCTAHOBUTENIbHASL  JIBOMCTBEHHOCTh) YIJIEpOJa: TOPEHHE, BOCCTAHOBIIEHUE
OKCHJIOB METAJIJIOB, B3aUMO/JICHICTBUE C METAJJIAaMU M BOJOPOJIOM.

Oxcuasl yraepoaa(ll) u (IV), nomydenue, cBOMCTBa U NpUMeHeHHE. JlelicTBUE OKCUAA
yraepoaa(ll) Ha opranu3M. YrosibpHas KUCIOTa, KapOOHATH U TUApOKapOoHaThl. KadecTBeHHas
peakiuss Ha KapOoHaThl W THApoKapOoHAThl. [IpuMeHEeHHME coleil yrolbHOW KHCIOTHI.
VYriepoa — ocHOBa )KUBOM (OpraHu4ecKoil) npupoibl. KpyroBopoT yriiepoaa B mpupoe.

Oxpana atMocdepHOro Bo3ayxa ot 3arpsi3HeHui. [TapHuKOBBINA AP QeKT.

Kpemuuii — xumuueckuil snemeHT. CTpoeHHE aroma, 3JIEKTPOOTPHULATEIbHOCTh U
creneHu okucieHus. Haxoxnenue B npupone. Kpemuuii — npocroe Bemectso. Ilonmydenue u
¢dusnueckue  CBOWCTBA.  XWMHUYECKHE  CBOWCTBA  (OKHCIUTEIBHO-BOCCTAHOBUTEIIbHAS
JBOMICTBEHHOCTh) KpPEMHUS: B3aUMOJIEHCTBUE C HeMeTaulaMM U Meramiamu. Oxcua
kpemHusA(IV) u kpemHueBass Kuciora, cuwidkarel. KpemMHUIIT — OCHOBa HEXHBOMU
(meopranmyeckoit)  mpuponsl.  Ilpumenenue  kpemHus.  [loHstTme 0  CHUIMKAaTHOM
MIPOMBIIIJIEHHOCTH (TIPOU3BOJICTBO KEPAMUKH, CTEKJIA, [IEMEHTA, OETOHA, KeIe300€TOHa).

O6o06menune. Bonopoansie coenuHenuss HemeraiioB [V—VII rpynn, ux cocraB u
CBOMCTBa. 3aKOHOMEPHOCTU M3MEHEHHsI KUCIIOTHO-OCHOBHBIX CBOMCTB BOJHBIX PacTBOPOB ATHX
COEIMHEHUH B IIEPHOJIaX U IVIaBHBIX noArpynmnax [lepnoandeckoil CHCTEMBL.

JdeMoHcTpauuu

1. Ilepuonuueckas cucrema xumuueckux anemeHToB /.M. Menneneena.

2. OOpasupl MPUPOJHBIX COEAMHEHUH YIiepoAa W KpEeMHHUs, HU3JeNUH U3 CTeKIa,
KEepaMUKHU.

3. Mozienu KpUcTalNIMYeCKUX PemETOK alMasa u rpadpura.

4. 'opeHure MarHus B yIJIEKHUCIIOM Tase.

5. OTHOIIeHUE KapOOHATOB U THAPOKAPOOHATOB K KUCIIOTAM.

6. Cxema «KpyroBopoT yriepoa B Ipupoie».

7. ®unpM, OCBAMEHHBIN MPOOJIEMe 3arps3HEHUS BO3IyXa.

8. [losyueHne KpeMHUEBOMN KUCIIOTHI.

BugeoonsiTsl

1. Tymenue njaaMeHu YIrJIeKHUCIbIM ra3oM.

2. XumMu4ecKue CBOMCTBA YIIEKUCIOTO rasa.

3. 3y4yeHue CBOMCTB OKCUJIA KPEMHHUS.

4. TpaBnenue crekiia GTopoBOIOPOIOM.

JoMamHuii 3KCIIepUMEHT

1. AacopOImoHHBIC CBOMCTBA YTJIA.

JlaGopaTopHble ONBITHI

14. Pacnio3naBaHue KapOOHATOB.

15. CBoiicTBa BOJHBIX PACTBOPOB BOJOPOJIHBIX COCTMHEHHI HEMETAIIIIOB.

IIpakTuyeckue padoTbl

7. llonyuenue oxcuna yriepoaa(IV) u uzyuenue ero cBoiicts. CBoiicTBa KapOOHATOB.

8. PelieHue skcrniepuMeHTANIbHBIX 3a1a4 110 Teme «HeMeTannbl U ux cCOeTMHEHUs.

PacuérHble 3ag1aun

Pemrenue 3agau mo matepuany TEMBI.

Tema 9. METAJUIBI U UX COEJMHEHMUSI (5 uv)

O0mas xapakTepucTHKa MeTaXaoB. llonoxkeHue 31meMEeHTOB, 00pa3yroIIUX MpPOCThIE
BellecTBa — MeTabl, B Ilepuonuyeckoil cucreme, 0COOEHHOCTH CTPOEHHMS MX aTOMOB,
panuychl aTOMOB, IEKTPOOTPULIATEIBHOCTD, CTENEHU OKUCIeHHs. MeTasl B ipupoae. Oouue
CocoObl TOJTYYEHUS] METAIOB (MMPOMETAIUTYPTHUsl, TUIPOMETAIUTYPIUsl, ICKTPOMETAILTYPTHs).
IIpocteie BemecTBa — MeTauibl. MeTamnuyeckas XHMHUYECKash CBA3b M MeETAJUIMYECKas
KpUCTaJNIM4ecKasi pemérka. XapakTepHble (U3MUYeCKHe CBOWCTBA METAJVIOB. XHMHUYECKHE
(BoccTaHOBUTENBHBIE) CBOIMCTBA METAIJIOB. Psiji akTMBHOCTH MeTayuioB. OTHOIIEHHE METAJUIOB K
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HEMeTaJljlaM, PacTBOpaM COJICH, KHCIIOT U BOJIE.

AmomuHuii. CTpoeHue aromMa amoMuHus. Ero npupoaHble COEIMHEHUS, IOJIyYeHUE,
¢dusznuecKkue U XMMHUYECKHE CBOWCTBA. B3ammojeiicTBre ¢ HEMETalaMi, OKCHIaMU METaJlIOB,
pacTBOpaMu KUCIIOT | IIenoveid, Bogod. CoeqMHeHMS alfOMUHUSA, aM(pOTEPHOCTh €r0 OKCHJA H
rugpokcuaa. KadecTBeHHas peakius Ha WOH adtoMuHus. [IpumMeHeHue aliOMUHUS U €ro
COCIMHEHU .

Marnuii u kajapnumit. OOmas XapakTEepUCTHKAa XHMHUYECKHX JJIEMEHTOB TJIaBHOM
noarpynns! II rpynmnel. CTpoeHre aToMOB MarHus M Kajibls. MarHuil 1 kanblLMil B IpUpoOJE,
CIOCOOBI WX MOTYYCHHS, (PU3UMUECKUE U XUMHYECKHe CBOCTBA. OCOOSHHOCTH CBOWCTB MarHus.
Baxneiimne coequHeHUs MarHus U KaJbLHs (OKCHABI, THAPOKCUIBI U COJIM), UX CBOMCTBA U
npuMeHenne. KadecTBeHHass peakiusi Ha MOH Kaibliusl. buosiormyeckas pojib U NMPUMEHEHHE
COeMHEHUN MarHus W Kaiublus. JKECTKOCTh BOJBI U criocoObl €€ ycrpaneHus. [IpeBpamieHus
KapOOHATOB B IPUPOJIC.

Ilenounnie Metamabl. OOmas XapakTEPUCTHKA XUMHYECKUX DIIEMEHTOB TJIaBHOM
noarpymnmsl [ rpynmel. CTpoeHHe aTOMOB IICTIOYHBIX METAJIOB. PacmpocTpaHeHue MIeTOuHbIX
METaJUUIOB B MPHUPOJIC U CIIOCOOBI UX noiydeHus. Ousznueckne u XUMHUYECKHE CBOMCTBA MIPOCTHIX
BEIIECTB M BAXKHEHUIIUX COCTWHEHUM (OKCHIBI, THAPOKCHUIIBI, COJH). buomorumdeckas poiab u
MIPUMEHEHHUE COSMHEHUIN HATPHSI M KaJTHSI.

Kenezo. OcoOCHHOCTH CTpOEHHS aTroMma JKeje3a, CTeNeHW oOKucieHus. [Ipupomnbie
COCIMHECHUS JKeJie3a, €ro TMoJiydeHue, (U3MdecKkue W XuUMHU4Yeckue CBocTBa. OKCHIBI,
rugpokcuasl u conn xenesa(ll) u (I11). KauecTBenubie peakiun Ha nonsl Fe?* u Fe®*. Cruasbl
Kerne3a — YYryH, CTajdb. 3JHAYEHHWE Kejle3a M €ro COSAMHEHWN B JKM3HEHHBIX MpOIleccax U B
HapoHOM xo03s11icTBe. Kopposust MeTauioB 1 crmocoObl €€ mpeIoTBpaIieHusI.

JdemoHcTpauuu

1. Ilepuoanyeckas cucrema xumudeckux 3neMeHToB JI.1. Menneneena.

. O6pa3ipl MUHEPaIOB, METAIJIOB U CIUIABOB, aTIOMUHUS, U3ACTUN U3 aTIOMUHUSL.
. OnBITHI, MOKA3bIBAOIINE BOCCTAHOBUTEIBHBIE CBOMCTBA METAJIIOB.

. BzaumoericTBre HaTpus U KaiblUsl C BOJOM.

. OkparmvBaHue MjIaMeH HOHaMH KaJlbLiKs, CTPOHIIMS U Oapusi.

. KayecTBenHble peakiiuy Ha HOHBI Kajblius, Meau, nuHka, xenesa(ll) u (111).
. B3aumoeiictBre xkesne3a ¢ pacTBOPaMH COJIEN U KUCIIOT.

. [lonyuenue u uccienoBanue cBoiicTB ruapokcuaoB xeesa(ll) u (11).
BuneoonsITel

1. JIemoHCTpanus OKCUIHOM MJIEHKU HA aTFOMUHUHU.

2. B3aumoielicTBre aIFOMUHUS C OPOMOM.

3. 'opeHue amoMUHUS Ha BO3IyXeE.

4. 'opeHune Maruusi B yriIeKMCJIOM rase.

5

6

7

0 3O\ D kW

. BzanumoiericTBrE HATpUsI C BOJIOM.

. BzanmoiericTBrE XJIOpa C KAJIUEM.

. BzanmoperncTBre Xtopa ¢ Kene3om.
JlaGopaTopHble ONBITHI
16. TlonmyueHue THAPOKCHAA AQlIOMHHHUS U HCCIEJOBAaHHE €ro KHUCIOTHO-OCHOBHBIX

CBOMCTB.
17. OxpammBaHue miIaMeHu COISIMH KaJbIIUs.
18. ’KécTkocTh BOIBI U €€ yCTpaHEHHE.
19. OkpammmBanue miaMeHu COJISIMHU HATPHS U KaJusl.
20. KayecTBeHHbIE peaKlliy Ha HOHBI Kele3a.
HccnenoBarebCcKoe 3aJaHue
HccnenoBanue 3arpss3HEHHON BOBI.
JdoMamHui JKCIepUMEHT
2. Koppo3us u 3ammra MeTawioB OT KOPPO3HH.
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YKa3aHHBIMU pearcHTaMu
TEMATHYECKOE INTAHUPOBAHHUE

IIpakTuyeckas padora
9. Pemrenue skcnepuMeHTANBHBIX 33/1a4 MO TeMe «MeTaTbl U UX COSAMHEHUS.

PacuéTrHble 3agaun

1. Pemenue 3a1a4 no maTepuainy TEMBI.
2. OmpenenieHue COCTaBa CMECH, KOMIOHEHTHI KOTOPOI BBIOOPOYHO B3aMMOJIECHCTBYIOT C

(1 u B Henenro; Bcero 32 4, U3 HUX | 4 pe3epBHOTO BPEMEHH)

8 KJIACC

No | HaszBanme pazznena Kon- | O0P Monyns «lIxonbHbII ®dopma
n/m BO YPOK» MPOBEACHUS
4acoB 3aHATUNA
1 XuMUs — HayKa O 2 UCIIONIB30BAHUE [IpakTueckue
YK
BEIIIECTBAX U BOCIIMTATEIbHBIX paboTHI,
NPEBPALLEHUAX Xumns, 8 wiace, BO3MOKHOCTEN JKCIIEPUMEHTHI
PCBP ®rAOY JITO p ’
2 BemectBa Bokpyr | 15 Axae COZlepIKaHusl y4eOHOTO | HHAWBUIyaIbHAS
«AKagCMusa
te6s1! OTnsaHUCH! npeamMera 4epes U TpymmoBas
MuHIpocBeleHns
3 VBiekarenbHas 11 PoccHiny AEMOHCTPALIUIO pabora,
XUMUA IJ1d ydamyMmces 9KCKYpCHH;
OKCIICPUMEHTATOPOB IMPAKTUYCCKOIr o KPYIJIbIC CTOJIbI;
4 WNuauBuayansueie | 3 IPUMEHEHUS KOH(EpEHINH;
TIPOCKTHI OIEKTPOHHBIH XHMHYECKUX 3HAHHI AUCTIY T,
5 | PesepBHOE BpeMst 1 00pa3oBATENBHBIH | 11g opageHus IPOCKTEI
peeype OCHOBAMH XMMHYECKOMN
«Jlomamraue

saganus. O0O.
Xumusy», 8-9
knacc, AO
W3narenscTBO
«IIpocBernienue»

Tpenaxkep
«O0mako
3HAaHUN». XHUMHSL.
8 xmacc, OO0
«Duzukon JIad»

TPaMOTHOCTH

MOOYKIEHNE yUaIInXCS
COOFOIaTh Ha YPOKe
00IIENPUHSATHIC HOPMBI
TOBEIEHUS, 3HATh U
NpUMeHsTh npaBuiia Th
pu pabote ¢
XUMHYECKUMHU
BEIIECTBAMU

NPUBIICYCHUE
BHUMAHHMS YYaIIUXCS K
[IECHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha YPOKax
SIBJICHUH, Pa3BUTHE
OCHOB KOJIOTUYIECKOT0
CO3HAHUSA ,
thopmupoBaHue
HpeCTaBICHHH O
3HAYEHUU XUMHUYECKON
HAyKU B pelIeHUN
COBpEMEHHBIX
9KOJOTMYECKUX
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mpoOiieM, B TOM YHCIIe
B IIPEIOTBPAICHUN
TEXHOT'CHHBIX U
IKOJIOTHUECKUX
KaTacTpod

MpUMEHEHHE HA YPOKe
WHTEPAKTUBHBIX (hopM
paboThl yyamuxcs

WHUOMUUPOBAHUC U
MOJIEpKKa
HCCJICIOBATCIIHLCKOM
JICATCIILHOCTHU
yJaumxcst

HUTOI'o 324.

9 kiace
(14 B Hemento; Bcero 32 4, U3 HUX 1 4 pe3epBHOE BpeMs)

No | HazBanue pazpena | Kon- | DOP Monayib Dopmbl
1/ BO «IIKOBHBIN YPOK» | MPOBEACHUS
1| 4aco 3aHATUN
B
[ToBTOpEHME M 2 Xumus, 9 kiacc, HCTI0JIb30BAHHUE [IpakTnueckue
yriryOJeHue 3HaHuH Or'AOY AI10 BOCIIUTATEIbHBIX paboTsl,
HCKOTOPBIX «Axanemus BO3MOKHOCTEH OKCIICPUMCHTHI,
BOIIPOCOB Kypca 8§ MHUHIIPOCBEIEHH | COAEpIKAHHs UHIUBUAyaJIbHA
Kiacca s Poccun» y4eGHOTO A I% rpymosas
1 | OBP 2 nmpeaMeTa uepes papota,
9KCKYPCHUH;
2 PacTtBOpBI. 7 ACMOHCTpPAIIIO KpYTJIblE CTOJIBI;
DJIEeKTPOIUTHYECKA ONeKTPOHHBINA yqauMes KOH(epeHIINH;
ST QUCCOLIMALIHS. 06pa30BaTeHLHLII/I IMPAKTUYCCKOI'O JTUCTTYTHI;
pecypc MIPUMEHCHUS IPOCKTHI
3 lNanorensl 4 «Jlomanisne XUMHYECKUX
zagannst. 00O. 3HAHUH JUTsL
4 | 3aKOHOMEPHOCTHU 2
Xumus», 8-9 OBJIaJICHUS
MPOTEKAHUS
kiacc, AO OCHOBaMH
XUMHYECKUX .
o H3parenscTBO XUMUYECKOU
peakiuit
«[IpocBemienue» | TPaMOTHOCTH
5 [Hoarpynma 4
pyn noOyKIeHHe
KHCTIOpOoia
T yUaImxcs
eHaXe
6 | [Hoarpymma a3ora 4 P p coOmoaTh Ha
«O06mnaxo
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IToarpymnma
yriaepoaa

Meramnsl 1 ux
COEIMHEHUS

PesepBHOE Bpems

3HAHUY). XUMUL.
9 knacc, OO0
«DuszukoH J1ado»

ypoke
00LIENPUHSATHIE

HOPMBI ITIOBEJICHMUS,
3HaTh U IPUMEHATH
npasuia Th npu
paborte ¢
XUMHYECKUMHU
BELIECTBAMU

IIPUBJICUCHHE
BHUMAaHUS
yyammxcs K
LIEHHOCTHOMY
aCHeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
pa3BUTHE OCHOB
9KOJIOTMYECKOT0
CO3HaHMUS ,
dbopMupoBaHue
IIPEICTABICHU O
3HaYEHUU
XUMHYECKOW HAYKH
B peIlIEHUU
COBPEMEHHBIX
9KOJIOTHYECKUX
mpoOJeM, B TOM
YHClie B
peI0TBpalllEHUN
TEXHOTCHHBIX U
9KOJIOTMYECKHUX
Karactpod

NPUMEHEHHE Ha
ypOKe
UHTEPAKTHUBHBIX
dbopm paboThI
yUaruxcs

VHULMHAPOBAHUE U
MO IEPIKKA
HCCIIEI0BATEIIHLCKO
U 1eATeIbHOCTHU
yqalmuxcs

UTOI'o

32u4.
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MNOYPOYHOE IINTAHUPOBAHUE

8 kiace
[TopsakoBbIi Tema ypoxka KosinuecTBo 4acoB, OTBOAMMBIX HAa U3YYECHHE
HOMEDP Bcero KonTposbHas [IpakTnueckas
paboTta paborta
1 XuMus Uad mMarus? 1 0 0
2 Anxumusi. XuMust 1 0 0
BUEpa,  CEroJHS,
3aBTpa.
3 BemiectBo, 1 0 0
¢buznueckue
CBOMCTBA
BCIIICCTB.
4 CnocoObI 1 0 0
pasneneHus
CMECeH.
5 Bona 1 0 0
6 CronoBsiii YKCYyC 1 0 0
WYKCYCHAsl 3CCCHITHSI.
7 [TutheBas 1 0 0
cona.
8 Yait 1 0 0
9 Mbuio wiu 1 0 0
Mbina?
10 CrupanbHblie 1 0 0
MTOPOIIKH U
Jpyrye MOIOIINE
cpeJncTBa.
12 JlocboHs®I, TyXH, 1 0 0
KpeMbl H  TIpoyas
napgromepus.
13 AnTeuHBIMHO 1 0 0
U ero
CBOMCTBA.
14 «3enc¢HKay uiu 1 0 0
pacTBop
OpUILIIMAHTOBOTO
3€JICHOTO
15 [lepekuch Bosiopoaa 1 0 0
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16

Kpaxwmain, ero
CBOMCTBA U
NIPUMEHECHHE.

17

Maprapus,
CIIMBOYHOE U
pacTUTENIbHOE
MaciIo, CaJlo.

18

YepHmiia

19

CocraB akBapebHbIX
KPacoK

20

Cocras
INKOJBHOTIO
Mena.

21

Nuaukatopsl.

22

JlabopaTtopHas
pabota 16.
«CexpeTHble
YePHIIIAY.

23

JlaGopaTtopHas
pabora 17.
«Ilomyuenne
aKBapeJbHBIX
KpPacok».

24

JlaGopaTopHas
pabora 18.
«MBUIbHBIE OTIBITBIY.

25

JlabGopaTopHas
pabora 19. «Kax
BBIOPATH
IIKOJIbHBIN
Mem.

26

JlaGopaTopHas
pabora 20.
«M3rotoBnenue
IIKOJIbHBIX MEJIKOBY.

27

JlaGopaTopHas
pabora 22.
«[Ipurorosnenue
PaCTHTENBHBIX
WHJUKATOPOB U
oTpe/eNieHue ¢
oMo1bo Hux pH
pacTBOpay.

28

IloaroroBka u 3amura
IIPOCKTOB

32

PesepBHOE Bpems

IHOYPOYHOE INTAHUPOBAHMUE

9 kaacce

28




[TopsankoBbIi
HOMEp

Tema ypoxka

KommuectBo 4aCoOB, OTBOAMMBIX Ha U3YYCHHUC

Bcero

Kontponsnas
paborta

[IpakTnueckas
pabota

1

IIepnoanueckuil 3aK0H.
[Iepuoanueckas cucrema
XUMHNYECCKHUX JJIEMCHTOB
. 1. MenneneeBa

0

0

3aKOHOMEPHOCTH B
VU3MEHEHUHU CBOMCTB
XUMHUYECKUX DIEMEHTOB
IIEPBBIX TPEX MEPUOT0B

OKHUCIINTEIILHO-
BOCCTAaHOBUTEJbHBIE
peakiuu

OKHUCIINTEIILHO-
BOCCTAHOBUTEJbHBIE
peaxiun

Teopus
AIEKTPOIUTUUECKON
mucconuarmy. CHIIbHBIE U
ci1abble ANIEKTPOJIUTHI

HNonnsie ypaBHeHUS
peakuui

XuMHdecKre CBOicTBa
KHCJIOT ¥ OCHOBaHUH B
CBETE MPEACTABICHUI 00
AJIEKTPOJTUTUUECKON
JIHACCOLHAIN

XuMHdecKre cBolicTBa
COJIEH B CBETE
MpeICTaBJICHHUI 00
AIEKTPOJUTUYECKON
IHACCOLHAIINHN

[TonsaTue o ruaposnse
coJeit

10

O0600111EHNE U
CHCTEMAaTU3aLMs 3HAHUI
10 TEME

11

OO1ast xapakTepuCTHUKA
raJIOr€HOB. XMMHUYECKUE
CBOMCTBA Ha IpUMeEpe
XJIopa

12

XnopoBogopoa. ConsHast
KHCJIOTa, XUMHYECKHE
CBOWCTBA, MOJY4YECHHE,
MIPUMEHEHHE

13

ITonsaTHe 0 ckopocTu
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XUMHYECKON PEaKIUU.
[ToHsiTHE O TOMOTE€HHBIX U
reTEPOTEHHBIX PEAKLUIX

14

ITonsaTrue 0 XUMHUUECKOM
paBHOBecuu. DakTOpHI,
BJIUSIIOLLIME HA CKOPOCTh
XUMHUYECKON PEaKIu 1
MOJIOKEHNE XUMHYISCKOI0
paBHOBECHS

15

OO01as xapakTepucTuKa
aneMeHToB VIA-rpynmst

16

AJIOTpOTIHBIE

MO (DUKAITUN CEPBHI.
Haxoxnenue cepsl u €€
COEIMHEHUH B IPUPOJE.
XUMHYECKUE CBOMCTBA
cepbl

17

CepoBo10pO1, CTPOCHHE,
¢buznueckue u
XUMHUUYECKHE CBOMCTBA

18

Oxkcunpl cepsl. CepHas
KHCJIOTa, (PU3UYECKUE U
XHMHUYECKHE CBOMCTBA,
MIPUMEHEHHE

19

OO6mras xapakTepucTuKa
a1eMeHTOB V A-TPyTIIIbI.
A3OT, pacCIpOCTpaHEHUE B
npupojie, GU3NYECKUe u
XMUMHYECKUE CBOMCTBA

20

AmMuak, ero usnueckue
U XUMUYECKHE CBOWCTBA,
MOJIy4YeHUE U IPUMEHEHHE

21

A30THas KUCIIOTA, e¢
(dbuzmveckue u
XUMUYECKHE CBOMCTBA

22

®ochop. Oxeun docdopa
(V) u pocdopuas
KUCIIOTA, PU3NYECKUE U
XMUMHYECKHE CBOMCTBA,
MOJTy4YeHUE

23

Yraepon,
pacrpoCTpaHEHUE B
npupojie, GU3NYECKUE U
XUMHUYECKUE CBOMCTBA

24

Oxcunel yriaepoja, ux
¢busnyeckue u
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XUMHYECKHE CBOMCTBA.
DKOJIOTHYECKHE
Mpo0IeMBbl, CBSI3aHHBIC C
okcuiom yrireponaa (1V)

25

YronpHasg KucioTa u eé
COJIx

26

OO01as XxapakTepucTuKa
XUMHYECKUX YJIEMECHTOB
— METAJIJIOB.
Merannnueckas CBI3b U
MeTaJIIndecKast
KpUCTAJUTMYECKast
pemérka. Pusnyeckue
CBOMCTBA METAJJIOB

27

XuMHYeCcKHe CBOMCTBa
METAJIJIOB.
DIIEKTPOXUMUYECKHUI P
HaIpsHKEHUHA METaJUIOB

28

OO0mue cnocoonl
MOJIYYCHHS] METAILJIOB.
CnnaBsl. Berancienns mo
YPaBHEHUSIM XUMHUYECKHUX
peaKuuii, €CJii OJJUH U3
pEareHTOB COACPKUT
MPUMECH

29

IllenoyHbIe METAIIIIBI.
Illenouno3eMenbHbIS
METaJLIbI

30

Baxueiiue coenuHeHusa
KanblMsg. AJIOMUHUA

31

Keneso u ero coeqnHeHnsS

32

Pe3epBHbIi ypoK.
O0600111EHNE U
cUCTeMaTH3aIls 3HaHUH

1. Xwuwmus, 8 xmacc/ Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe obmiectBo «M3naTenbcTBoO
«IIpocaernieHue»
2. Xwumus, 9 xnace/ Pymsuruc I'.E., ®enpaman O.I7., AkiimonepHoe o0miectBo «M31aTenbeTBo
«IIpocserieHue»
3. TI'apa H.H. Xumus. 3aiauauk ¢ «11oMoIHuKOM». 8-9 kiaccel. —M.: [IpocBerenne

YYEBHO - METOJIUYECKOE OBECIIEYEHHUE
YYEBHOI'O KYPCA

«XHMHUA U KUZHb
Oo0s3aTenbHBIC y4eOHBbIC MATEPHAJIBI I YYCHHKA
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el NS>

MeToauyeckue MaTepuaJabl 1JIs YIUTECIA

Xumusy», 8-9 knacc, AO UznatenbctBo «IIpocBerienney
Xumus, 9 knace, ®I'AOY IAI10 «Akagemus Munnpocerienus: Poccuny
Xumus, 8 kinacc, DI'AOY JI1O «Axanemus Munnpocsetienus: Poccumy
Papenkuit A.M. Xumus. Junaktaaeckuii matepuai. 8-9 kiaccol.- M.: IIpocenienne

Hudposbie 06pasoBare/ibHbIE pecypchl U pecypebl ceTu UHTepHeT

=

Xumus, 8 kiace, PI'AOY JI10 «Axanemust Munnpocsemenus: Poccuny»

2. DnekTpoHHBIN 00pazoBaTenbHbIN pecype «lomamnue 3aganus. O0O0.
Xumusy, 8-9 kiace, AO UsznarensctBo «lIpocBemienne»

3. Tpenaxep «O06nako 3HaHmi». Xumus. 8 krace, OO0 «XumukoH JIab»
Xumus, 9 kiace, PI'AOY JI10 «Axanemust Munnpocsemenus: Poccuny

4. Tpenaxep «Ob6nako 3HaHui». Xumus. 9 kinace, OO0 «Xumukon Jladb»

JUCT BHECEHUS N3MEHEHUM

[Ipenmer (xypc) Knacce 2024-2025.t.

PexBu3nThI
NpuKasa
JTUPEKTOpA

HIKOJIbI

3ameHsemasn

TEMAa

Yonorasemas

TEMA

HoBag tema

KomunuectBo

qacoB

Ilepuon
KOPPEKTUPOBKHU
(memens,
Mecs,
YETBEPThH)
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