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IInanupyemsble pe3yJibTaThbl 00y4YeHHS.
JInuHOCTHBIE, MeTANIpeAMeTHbIE, IIPeAMETHbIE Pe3yJIbTaThl 0CBOCHUSI Kypca XUMHH

JINMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yAbTaThl OCBOSHHSI IIPOTPAMMBI OCHOBHOTO 00IIET0 00pa30BaHMs TOCTUTAIOTCS
B X0Ji¢ OOyYeHHsI XUMUHU B €IUHCTBE Y4eOHOW M BOCIHTATEIBHON NESATETHLHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMH POCCHICKHMHU COLIMOKYIBTYPHBIMH M JIYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
NPUHATBIMA B OOINECTBE NpaBWIAMH M HOPMaMH TOBEJCHHUS M CIIOCOOCTBYIOT TpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3AIIUH 00YYaIOIINXCS.

JIMYHOCTHBIE PE3yIAbTAThl OTPAXKAIOT TOTOBHOCTh 00YYAIOIINXCS PYKOBOJCTBOBATHCS CUCTEMOM
MO3UTHBHBIX IEHHOCTHBIX OPHEHTAIMI M pacIIMpEeHHE OMbITa JCATEIHHOCTH Ha €€ OCHOBE, B TOM
YHCIIe B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIe/INI0, TIOHMMAHUS 3HAYEHUS XWMUYECKOH HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIJIAZIETh JOCTOBEPHON HH(MOpMAMeld O TMEepeOBhIX JJOCTIKEHHSIX M OTKPBITHAX
MHUPOBOW M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MUpA H
o0111ecTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MIPEJICTAaBICHHS O COIMATBHBIX HOPMAaX M MPaBHIIaX MEKITMYHOCTHBIX OTHOIIIEHUH B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOW, YyueOHOHUCCIEeN0BaTENbCKOM,
TBOPYECKOW U IPYTUX BUJAX JESITEIHHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOU NESITEIHbHOCTH
NIPU BBIMIOJIHEHUH YYEOHBIX, TTO3HABATENHHBIX 3aiad, BBITIOJHEHUH XHMHUYECKHX AKCIIEPUMEHTOB,
CO3/1aHUM Yy4e€OHBIX IPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B MPOLIECCE ITOMN
y4eOHOM N1eATeIbHOCTH, TOTOBHOCTH OLIEHWBATh CBOE IOBEJCHUE U MOCTYNKH CBOMX TOBAapHIIEH ¢
MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE NPEACTABICHUS O BEUIECTBE M XMMHMUYECKOW PEaKLMU, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Da3BUTHSA HAyKd M COCTABISIONIME OCHOBY JJIsl TMOHUMAaHMUS CYIIHOCTH
Hay4HOM KapTHHBl MHpa, IMPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS MPHPOJIBL,
B3aMMOCBS35X YEJIOBEKa C IPUPOAHOM Cpesloi, O POJIM XUMUH B NO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABaTEIbHbIE MOTHBBI, HAlpaBICHHbIE HA IOJY4YEHHE HOBBIX 3HAHUH 10 XUMMHH,
HeoOXxoauMble Il OOBSICHEHUS HAONIOJaeMbIX IPOLIECCOB M SABJICHMH, I103HABaTENIbHOM,
MHGOPMALMOHHOM M YMTATENbCKOM KYJNbTYphbl, B TOM YHCJE HABBIKOB CAMOCTOSITEIBHOM pPabOThI C
y4eOHBIMM TEKCTaMH, CIPAaBOYHON JIMTEpaTypoil, JOCTYIHBIMH TEXHHYECKHMHU CpEJICTBAMHU
MH(GOPMAIMOHHBIX TEXHOJIOTHA;

UHTepeC K OOYyYeHMIO M IO3HAHHUIO, JI0003HATEIbHOCTh, TOTOBHOCTb M CIOCOOHOCTH K
caM000Opa30BaHUIO, MPOEKTHOM M HCCIENOBATEIbCKONH JESATEIBbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUsl B JaJIbHEHILEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

0CO3HAHME LIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOILEHUS K CBOEMY 3/J0POBBIO, YCTAHOBKH Ha
3JI0pOBbIN 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN U HENPHUSATHE BPEIHBIX MPUBBIYEK (YIOTpeOIeHUS
aJIKOTOJIs, HApKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COONIOCHUS NpaBWiI O€30MacHOCTH NpHU
oOpalIeHnH ¢ XUMHUUYECKUMHU BELIECTBAMU B OBITY U peaJIbHOM KHU3HH;

5) Tpya0BOr0 BOCIIMTAHHUSI:

MHTEpeC K MPaKTUYECKOMY U3YYEHMIO podeccuil U TpyAa pa3InyHOro poja, yBaxXeHHUe K TpyAy
U pe3ylbTaTaM TPYAOBOH AEATENbHOCTH, B TOM YHCJIE€ HA OCHOBE NMPUMEHEHUS MpPEeAMETHBIX 3HAHUHN
[0 XMMMHU, OCO3HAHHBIM BBHIOOP MHAWBUIYAbHOW TPAeKTOPUHU MPOJODKEHHUS 00pa30BaHUs C YyU4ETOM
JIMYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEIHON Npo(ecCHOHANBHOM JEesTeIbHOCTH U pa3BUTHS HEOOXOAWMBIX YMEHMH, T'OTOBHOCTH
aJlanTHpPOBaThCs B MPO(ECCHOHATBHOM cpee;



6) IK0JI0rHYeCKOro BOCIIUTAHMSA:

HKOJIOTUYECKH I[eJIeco00pa3HOe OTHOUICHHE K IPUPOE KaK HCTOYHHKY JKU3HU Ha 3emiie, OCHOBE
e¢ CyIlIecTBOBaHUS, MOHUMAaHUE IIEHHOCTH 370pOBOrO U Oe30macHOro o0pasa KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (M3MUYECKOMY M IICHXHYECKOMY 3/0POBBIO, OCO3HAHHE IIEHHOCTH
cOONIOICHNs TIpaBMJl O€301acHOTO TOBEACHUS NpU padoTe C BEIIECTBAMHU, a TAaKXKE B CUTYalHUsX,
YIPOXKAIOLIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CIOCOOHOCTH TMPHUMEHSTh 3HAHUS, MOJy4aeMble TNPU HM3YUYEHUH XHMUH, U1 pPEHICHHUs 3ajad,
CBS3aHHBIX C OKPYXKAIOLIEH NMPUPOJHON CPENOM, /IS MOBBIIICHUS YPOBHS 3KOJIOTMYECKOU KYJIbTYpHI,
OCO3HAHMA TIOOATBFHOTO XapaKTepa AIKOJOTHYECKUX MpoOIeM M MyTed WX PEUIeHHs IOCPEICTBOM
METOJIOB XMMHH, HKOJIOTMYECKOIO MBIIICHUS, YMEHUS PYKOBOJACTBOBATbCS MM B IIO3HABATEIIBHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pe3yJIbTAaTOB BBIIEISIIOT 3HAuMMble [  (OPMHUpPOBAHUS
MHPOBO33pEHHUs OOlleHAayYHble MOHATHS (3aKOH, TeOopus, NPHUHLHUI, TUNoTe3a, (akr, cucrema,
MpPOLIECC, AKCHEPUMEHT M JAPYroe.), KOTOPble HCHOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IpeaMeTax M IMO3BOJISIIOT HAa OCHOBE 3HAHUM W3 ATUX NMPEAMETOB (OPMHUPOBAThH IMPEICTABICHHE O
LEJOCTHOM HAay4yHOM KapTHHE MHpa, M YHUBEpCajJbHble YydeOHbIe JeicTBUSA (IIO3HABATEIbHBIE,
KOMMYHHMKAaTHBHBIEC, PpETYISITUBHBIE), KOTOpble oOecrneunBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU e TENIbHOCTH.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS

ba3oBbIe Joruuyeckue AecTBHA:

YMEHHSI UCMOJIb30BATh MPUEMBI JIOTHUYECKOTO MBIIIJICHUS] TPU OCBOCHUM 3HAHWM: PaCKpPBIBATH
CMBICJT XUMHYECKUX MOHATHH (BBIACTATh UX XapaKTEpHBIC MPU3HAKU, YCTAHABIWBATH B3aUMOCBS3H C
IPYTUMHU TIOHSTHSIMH), WCIIOJIB30BaTh TOHATHS ISl OOBSCHEHHUS OTIEIbHBIX (DAaKTOB W SIBJICHUH,
BHIOMpAaTh OCHOBAHMS W KPUTEPUU I KIACCH(DUKAIMKM XUMHYECKHX BEIIECTB U XHUMHUYECKHUX
peaKkiuii, yCTaHaBJIMBATh MPUYHMHHO-CIIEJACTBEHHBIC CBSI3M MEXAY OOBEKTaMH H3yYCHHs, CTPOHTH
JIOTUYECKHE pacCyKJIeHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, 110 AaHAJOTHH), JeJiaTb BBIBOJABI U
3aKII0UYCHMUS,

yMEHHE TPHUMEHATh B TMPOIECCe IMO3HAHMSA TMOHATHSA (MPEIMETHbIE W METalpeIMETHHIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HWCIOJIb3YeMbIE B XUMHH, MPeoOpa3oBBIBATH IMIHPOKO
MPUMEHSEMbIE B XHMHH MOJCIbHBIC TMPEJACTABICHUS — XUMHUUYECKHH 3HAK (CHMMBOJI DJIEMEHTA),
XuMuYecKas GpopMysia U ypaBHEHHE XMMUYECKON PEaklUH — P PEIICHUH y4eOHO-TI03HABATEIbHBIX
3a7a4, C y4€TOM OSTHUX MOJIEIBHBIX MPEACTABICHUN BBIABISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKUA M3YYaeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMUYECKHX PEaKIUi, BHISABIATH OOIIMe
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHbBIE CBS3M WU IMPOTUBOPEUMsS B H3Y4aeMbIX IpouLeccax M
SIBJICHUSAX.

ba3oBrle ncciaenoBarebCKHe eHCTBHS.

YMEHUE UCIOJIb30BaTh MMOCTABJIECHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauyecTBE OCHOBBI Uil (OPMHUPOBAHHUS THIOTE3bl IO IPOBEPKE IMPABHILHOCTH BBICKAa3bIBAEMBIX
CY)KJICHUH;

MpHOOpeTeHUe OmbITa MO [JIAHUPOBAHUIO, OPTraHM3allMM W TPOBEICHHUIO YYEHHYECKHUX
HKCIEPUMEHTOB, YMEHHE HaONlloaTh 3a XOJOM IMPOIEeCcCa, CaMOCTOSITENBHO IMPOTHO3HPOBATH €0
pe3ynbTaT, (opmynupoBaTh 0000IIEHHS U BBIBOJABI IO pe3yidbTaTaM MPOBEIEHHOTO OTIBITA,
HCCIIEIOBAHUS, COCTABIATh OTUET O MPOJIEIaHHOM paboTe.

Padora ¢ unpopmanueii:

yMEHHE BbIOHMpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIUIO PA3NUYHBIX BUIOB U
dbopM TpencTaBICHHs, MOIy4aeMyI0 M3 pa3HBIX HMCTOYHHKOB (HAyYHO-TIOMYJSpHAs IJUTEpaTypa
XMUMHYECKOTO COJEpXKaHMs, CIpPaBOYHBIE TMOCOOWs, pecypchl MHTepHETa), KPUTUYECKU OIICHHBATH
MPOTUBOPEUUBYIO U HEJTOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHE TMPUMEHSITh Pa3IUYHbIE METOABI M 3alpOChl MPH TMOUCKE M O0TOOpe MHpopManuu u
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX Ui BBIMOJIHEHUS YYEOHBIX U TMO3HABATEIBHBIX 3a]ad



OTIPENCNIEHHOTO TWIA, NTPUOOPETCHHE OmNbiTa B OOJACTH HCIOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TeXHOJIOFI/II;'I, OBJIAJCHUC Ky.]'[BTypOﬁ AKTUBHOI'O0 HCIIOJIb30BaHUA PA3JIUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTHUMAIbHYIO (OPMY MpEACTaBICHUS UHPOPM ALK
U WUTIOCTPUPOBATh PEIIaeMble 3a/1a4d HECJIOKHBIMH CXEMaMH, AMarpaMMaMmiu, ApYruMu (opmamu
rpaduku 1 UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh W AaHAIM3HPOBATh B Ipolecce Yy4eOHOW U HCCIENOBATEIIbCKOM
ACATCIIbHOCTHU I/IH(l)OpMaIII/IIO O BJIMAHUHW HPOMBINIJIICHHOCTH, CCJIILCKOI'O XO3SIUCTBA U TPpaHCIIOpTa Ha
COCTOSIHUE OKPY)KAOIIEH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE YHUBePCAJbHbIE YUeOHbIe JeilicTBUA:

YMEHHUS 33J1aBaTh BOIMPOCH! (B XOJ€ nuajora v (Wih) IUCKYCCHM) TIO CYIIECTBY OOCYXIaeMOM
TeMBI, POPMYIMPOBATH CBOU MPEIIOKEHNSI OTHOCUTEIFHO BHITIOJHEHHS ITPEUIOKESHHOH 3a/1a9u;

YMEHUS TIPENICTABISATh MOJYYEHHBIC Pe3yIbTaThl TMMO3HABATEILHON EATEIIEHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JIENaTh MPE3CHTAIUIO PE3yIbTaTOB BBIOJHEHNUS XHMHUYECKOTO SKCIEPUMEHTA
(J1abopaTopHOTO OIMBITa, JIAOOPATOPHOUW PabOTHI MO HCCIEAOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO
MIPOEKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW II0O3HABaTENBbHOH U
WCCIIEIOBATENILCKOM AEATENBHOCTH TPU PEIISHHH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIJIAaCOBaHMS MO3ULUN (0OCYyXJeHus, OOMEH MHEHMUSMH, «MO3TOBBIE IITYPMbI»,
KOOpJMHAIMSI COBMECTHBIX NEHCTBUH, ONpEACTICHNE KPUTEPUEB 10 OIEHKE KayeCTBa BBITIOJHEHHOU
paboThl U ApYyTHE).

PeryasiTuBHbIe yHUBEPCAIbHbIC YUeOHbIE 1eHiCTBUA:

YMEHHE CaMOCTOSTEIbHO OMNpeAeNsaTh IeNu JAeATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBISTD,
KOHTPOJMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIESATEIBHOCTh, BbIOUpATh Hambosee
a¢hdexTuBHBIC CIOCOOBI pelieHns y4eOHBIX W TMO3HABATEIbHBIX 3a7ad, CAMOCTOSTEIBHO COCTAaBIISAThH
WA KOPPEKTUPOBATh MPEIJIOKECHHBIM aIrOpUTM JEHCTBUU TPHU BBHINOJHEHUU 33aJaHUN C Y4ETOM
MOJIyYeHUs HOBBIX 3HAHMM 00 H3yyaeMbIX OO0BEKTaX — BEUIECTBAX M peakUusiX, OICHHUBATh
COOTBETCTBHUE IMOJYUEHHOTO pe3yJbTaTa 3asBJICHHOMN LI, YMEHUE HCIO0JIb30BaTh M aHAIU3UPOBATh
KOHTEKCTBI, [Tpe/jlaraéMble B YCIOBUU 3aaHHH.

HNPEAMETHBIE PE3YJIbTATDBI
B cocraBe mpeaMeTHBIX pe3ylIbTaTOB 10 OCBOCHHUIO 0053aTENbHOrO  COACpIKAHUS,

YCTaHOBJIEHHOTO  JIlaHHOW  (QenepanbHOil  paboyeil  mporpamMMoii,  BBIACHSIOT:  OCBOCHHBIE

00y4aroUMMUCS. Hay4yHbI€ 3HAHUS, YMEHHS U CIIOCOOBI JACMCTBUIA, crienuduueckue Uisi mpeIMeTHON

obmactu «XUMHS», BHUIBl ACSITEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHUA, €ro HHTEPIpEeTaIuH,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3JIMYHBIX YIEOHBIX U HOBBIX CUTYaIIHIX.

K xoniy oOyuenus B 9 ki1acce npeaMeTHbIE Pe3yIbTaThl HA 6a30BOM YPOBHE JOJLKHBI OTPAXKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

e PACKpbIBaThb CMBICI OCHOBHBIX XMMHMUYECKHX MOHATHI: XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, aHUOH, I[POCTOE€  BEUIECTBO,  CJOXHOE  BELIECTBO,  BAJECHTHOCTb,
ANEKTPOOTPULATEIBHOCTb, CTEIEHb OKUCICHMS, XUMHYECKash peaklMs, XHMHYECKass CBA3b,
TerI0BOM 2(PPeKT peaklnu, MOJIb, MOJSPHBII 00BEM, PAacTBOP, DNEKTPOIUTHI, HEITEKTPOIHUTHI,
AIIEKTPOJIUTUYECKAS JTUCCOLMAIMS, pEaKIMh HOHHOTO OOMeHa, KaTalu3aTtop, XUMHUYECKOe
paBHOBeCHE, 00paTUMbIe M HEOOpPATUMBbIE PEAKIINH, OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIE PEAKIIHH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, AIOTPOMHUS, aM(OTEPHOCTH,
XUMHYECKas CBS3b (KOBaJleHTHas, HMOHHAs, MeETaJIM4ecKas), KpUCTaJTM4yeckas pemeTka,
KOppO3Usl METAJUIOB, CIUIaBbl, CKOPOCTh XHWMHMUYECKOW PpEAKLUHH, NPEACIBHO JTOIyCTHUMAs
koHueHTpauus [1JIK BemecTBa;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKHUX MTOHATUN U MPUMEHATH 3TU MOHIATUSA IPHU
OIMCAHUU BEILLECTB U UX MPEBPALCHUN;

e HCMOJB30BaTh XUMHYECKYIO CHMBOJHKY MJIsi COCTaBIeHUS (OpPMYT BEIMIECTB U YpaBHEHHIA
XUMHUUYECKUX PEAKIIUI;



e ONpENeNsATh BAJICHTHOCTh M CTENEHb OKHUCJICHHUS XHUMHUYECKUX OJJIEMEHTOB B COCIMHEHUSIX
pPa3IMYHOIO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K ONPENEIEHHOMY KIACCy COEIMHEHUH IO
dbopMynaM, BHJI XUMHUYECKOW CBsI3U (KOBAJICHTHAsI, MOHHAS, METAJUTMYECKAsi) B HEOPTAaHUIECKUX
COCIIMHEHUSX, 3apsj MOHA 10 XMMHYECKOW Qopmyse, xapakrep Cpelbl B BOIHBIX pPacTBOpax
HEOPraHWYECKUX COCAMHEHUM, TUIl KPUCTAIMYECKOW PEIIETKA KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cmbica Ilepumogmueckoro 3akonHa [[. WM. MenneneeBa W [IE€MOHCTPUPOBATH €ro
MMOHMMAaHKE: ONHUCHIBATh M XapaKTepu3oBaTh TaOIM4uHyr0 (opmy Ileproamueckoit cHCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3linyaTh MOHATUSA «IJIaBHAas moiarpynmna (A-rpymnmna)» u «modouyHas
noarpynmna (b-rpymma)», maneie w OoyiblIME TMEPUONBI, COOTHOCHTH 0003HAYEHUS, KOTOPHIE
HMEIOTCSI B TIEPUOJUYECKON TabnuIe, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XMUMHMUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l Apa, oOI1ee YUCIO JIEKTPOHOB U PACIPENEICHUE UX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB AJIEMEHTOB U
WX COCIWHEHUW B TIpejesiax MallbIX MEPHOJIOB U TJABHBIX MOATPYNI C YYETOM CTPOCHHUS HMX
aTOMOB;

e KJacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTAHMYECKUE BEIECTBA, XUMHUYECKHE PEaKIUU
(TI0 4MCITy ¥ COCTAaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3D (EKTY, M0 U3MEHEHHUIO
CTETIEHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

e XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CHEeNU(PUUECKHEe XUMHUYECKHE CBOWCTBA MPOCTHIX H
CJIOKHBIX BEIECTB, TOATBEPXKIasi ONMHMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

e COCTaBJISTh YPAaBHEHHS DJIEKTPOJTUTHUYCCKON IHUCCOIMAIIUN KHUCIIOT, IIEN0Yei U COJIeH, TIOJHBIE U
COKpali€¢HHbIC YpaBHEHHUS DPEAKIM MOHHOTO OOMEHa, ypaBHEHHUS PEaKIWW, TOITBEPKIAFOIINX
CYIIIECTBOBAaHUE TEHETHUECKON CBSI3M MEXK/Ty BEIIECTBAMHU PA3IMIHBIX KIACCOB;

* PACKpBIBaTh CYIIHOCTh OKHCINTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKLIMI MOCPEICTBOM COCTABJIECHUS
AIIEKTPOHHOTO ajlaHca 3TUX PeaKLUid;

e IIPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX CTPOCHMS, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX PEBPAILECHUH B PA3JIMYHBIX YCIOBUSIX;

e BBIYUCIIITH OTHOCHUTEIBHYIO MOJIEKYISIPHYI0O M MOJISIDHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMUMHYECKOTO dJIeMEHTa 1Mo ¢GopMyse COEAUHEHMs, MAacCOBYIO JOJIO BEIIecTBa B pPacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUYECKOUN pEaKInH;

e coOmoaTh MpaBWia MOJIB30BAHHUS XUMUYECKOW MOCYIOM M J1abopaTOpHBIM 000pYAOBaHHEM, a
TaKKe NpaBuiia 0OpalieHUs] ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU MO BBIIOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB M0 TMOJIYYEHHIO M COOMpaHHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa ¥ yriIeKHCIIOro rasa);

e TIPOBOJUTH pEaKLUMH, [OATBEPKAAIOIINE KAYECTBEHHBII COCTAaB pa3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM IYyTEM XJIOpUA-, OpomMua-, HOOUA-, KapOoHat-, Qocdar-, cUIMKaT-,
cynbdaT-, TMAPOKCUA-UOHBI, KATHOHBI AMMOHHMSI U MOHBI U3YUYEHHBIX METAIIJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PaCTBOpax HEOPraHMYECKUX BEILIECTB;

e IPUMEHATHh OCHOBHBIE OINEpPAlUU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHUE,
000011IeHNe, CHUCTEMATH3alUI0, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3CH — Uil W3ydeHUs
CBOWMCTB BEUIECTB M XUMHUYECKUX PEAKLUMM, E€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUSA —
HaOIoIeHNe, U3MEPEHUE, MOJISTUPOBAHHE, SKCIIEPUMEHT (pealbHbIA U MBICIICHHBIN).

Coaepikanue y4eOHOro npeaMera M Tpe0OBAHHS K YCBOCHHIO IPOrPAMMBI
(24 B Henento, Bcero — 68 4, 1y — pe3epBHOE BpeMsi)

BemecTrBo u xumuuyecKkasi peakuus

[Tepuonnueckuii 3axoH. llepuoanueckas cucrema xumuuyeckux snemeHtoB J[. WM. Menneneesa.
Crpoenue atroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XMMHUYECKHX AIIEMEHTOB MEPBBIX TPEX
MEpUOJIOB, Kalus, KaldbLUUMsg M UX COECAUHEHUNW B COOTBETCTBUU C IOJIO)KEHUEM DJIIEMEHTOB B
[Iepronueckoit CUCTEME U CTPOCHUEM UX aTOMOB.



CrpoeHue BeniecTBa: BUAbl XUMUUYECKOH CBSI3U. TUIIBI KPUCTAIUIMUECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIMUXCSA K pPa3Iu4HbIM KJIAcCaM HEOPraHMYECKUX COCAVUHEHUM, TEHETHYeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccupukanuss XUMUYECKUX peakIuil 1O pa3uYHbIM Tpu3HaKaM (10 YHCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIUH BEUIECTB, MO TEIJIOBOMY 3()(EKTy, M0 M3MEHEHHIO CTENCHEH OKUCICHUS
XMUMHMUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, [0 YYaCTHIO KaTaiu3aropa). JK30- U SHIOTEPMUUYECKHE
peakuuy, TEpMOXUMUYECKUE YPABHECHHUSL.

[lonsiTue o ckopocTH XMMHYecKoW peakiuu. [loHsTHe 00 OOpaTUMBIX W HEOOPAaTHUMBIX
XUMUYECKUX peakuusax. [IoHsATHE 0 TOMOTreHHBIX M IeTeporeHHbIX peakuusax. [lonsarue o xaramuse.
[Tonatne o xumuyeckoM paBHOBecHH. PAKTOPHI, BIAUAIOIINE HA CKOPOCTh XMMHYECKOM PEaKUHUH U
ITOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENBbHO-BOCCTAHOBUTENBHBIE  PEAaKIIMM,  JJEKTPOHHBIM  OajaHC  OKUCIMTEIBHO-
BOCCTaHOBUTENIbHOU peakuuu. CocTaBiIeHHE YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUil
C UCIOJIb30BaHUEM METO/A AIEKTPOHHOIrO OanaHca.

Teopust 3NEKTPONUTHYECKOW JAHUCCOLMALMU. ODJIEKTPOJIUTHl U HEINEKTpoiuThl. KaTuoHsl,
aHWOHBI. MexXaHW3M AMCCOLMAIMKM BEIIECTB C PA3NIMYHBIMM BHJAMH XUMH4YECKON cBsi3H. CTeneHb
muccouuanuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuun wmoHHOro oOMeHa. YcCiOBHSA NpOTEKaHUS peakUuid HOHHOTO OOMEHa, MOJHbIE U
COKpall€HHbIE HOHHBIE YpaBHEHUs peakuui. CBOICTBAa KHCIOT, OCHOBAaHMM U COJIEH B CBETE
MIPEACTABICHUI 00 IEKTPOMTHYECKON auccormanii. KauecTBeHHbIe peaknuy Ha WOHBL. [loHsTHE O
TUAPOJIN3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJICHHE C MOJENAMH KPUCTAUIMYECKUX PEIIETOK HEOPIaHWYECKUX BEIECTB — METAIUIOB
U HeMeTauioB (Tpadura ® anMmasa), CIOXKHBIX BEIIECTB (XJIOpHAAa HATPHs), HCCICIOBAaHUE
3aBHCUMOCTH CKOPOCTH XMMMUYECKOH PEaKLUU OT BO3AEHCTBUA PasIM4HbIX (aKTOPOB, HCCIIEIOBAHUE
IEKTPONPOBOJHOCTH PACTBOPOB BEHIECTB, IIPOLECCa AMCCOLMALUU KHCIOT, IIEI0Ye M conen
(BO3MOXKHO MCIIOJIB30BAaHHE BUJEO MATEpUAIOB), MPOBEIEHUE ONBITOB, WIIOCTPUPYIOIUX MPU3HAKH
NPOTEKaHUs peakiuii HOHHOro oOMeHa (00pa3oBaHUE 0CajKa, BhIJCICHHE Tra3a, 00pa3oBaHUE BOJBI),
OMNBITOB, WJUIIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (TOpeHue,
peaKkUMK Ppa3JOXKEHMs, COCIUHEHHUs), DPACHO3HABAaHUE HEOPraHMYECKUX BELIECTB C IOMOIIBIO
KAaueCTBEHHBIX PEaKLUi HA MOHBI, PEIICHUE DKCIICPUMEHTAJIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJUHEHUA

OOmiast xapakTepucTUKa rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTEIEHU
okucneHus. CrtpoeHue U (usnyeckue CBOMCTBA MPOCTBIX BEILIECTB — TaJOT€HOB. XHMUYECKUE
CBOMicTBAa Ha mpumepe xJjopa (B3auMoJeiicTBUE ¢ MeTaJUlaMH, HEMeTallJlaMM, LIeJoYyaMH).
Xnoposojopoa. CossiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, NIOJIy4YeHHE, IpUMEeHeHHe. JleiicTBrue xitopa
U XJIOPOBOJIOPO/Ia HA OPTaHM3M 4elloBeKa. BaxkHeilne Xaopuasl ¥ X HaX0KIEHUE B IIPUPOE.

OOmass  xapakrepuctuka 31eMeHTOB VIA-rpynmbl.  OCOGEHHOCTH  CTPOEHHMsSI  aTOMOB,
XapakTepHble CTeNeH! okuciaeHus. CTpoeHne U Gpu3nyeckre CBOMCTBa MPOCTHIX BELIECTB — KMCIOPOAa
U cepbl. AIJIOTpPONHBIE MOAM(UKALMU KHUCIOpoJa U cepbl. XHMHUYECKHE CBOMCTBA Cepbhl.
CepoBosioposi, cTpoeHHe, (pU3NUECKHe U XUMHUYeckhe cBoicTBa. OKCHJIbI Cepbl Kak MpeAcTaBUTENH
KHUCIOTHBIX OKcuaoB. CepHasg KHUCIOTa, (u3nyeckne M XUMHUYECKHe CBoHcTBa (00mue Kak
NpEJCTaBUTEN Kilacca KUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMH, JIeXKallhie B OCHOBE
MIPOMBIIIJIEHHOTO Crioco0a MnoyryyeHus cepHoil kucnotsl. [Ipumenenne cepHoil kucinotsl. Conu cepHOn
KHCJIOTHI, KaUeCTBEHHAs peaklus Ha cyiabpaT-uoH. HaxoxeHue cepbl U €€ coeAMHEHUI B MPUpPOJIE.
XHUMHUYECKOE 3arps3HEHUE OKpPYKAIOLIEH Cpeibl COEIMHEHUSMHU Cepbl (KHUCIOTHBIE JOXKIH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPeJ0TBPAILEHHS.

OOm1ast xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
CTENEHU OKHCJICHHSA. A30T, pacHpoCTpaHeHHWE B Hpupoje, (U3NYecKHue W XUMUYECKHE CBOMCTBA.
KpyrosopoT azora B mpupojae. AMMHAK, ero (u3nyeckrue M XUMHUYECKHE CBOMCTBA, MOJyueHHE U



npumererne. CoJin aMMOHUS, UX (U3HUYECKUE M XUMHUYECKUE CBOMCTBa, MpuMeHeHHe. KadecTBeHHAS
peaknus Ha MOHBI aMMOHHUS. A30THas KHCIIOTa, €€ MmodydeHue, GU3NYecKue 1 XMMUYECKHe CBOMCTBA
(o0mme Kak MpeACcTaBUTEINS Kiacca KUCIOT U crenuduueckue). Mcnonp30BaHne HUTPATOB U COJICH
aMMOHHUSI B KauyeCTBE MHHEPAJbHBIX yHOOpeHni. XUMHYECKOe 3arps3HEHHE OKPYXKAroIeH Cpeabl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC MO, 3arps3HCHHE BO3AyXa, MOYBBI U BOJ0EMOB). Docdop,
aymotpornHbie Moaudukau Gocdopa, Gusndeckne u xumudeckue cBorictsa. Oxcuna docdopa (V) u
dbocdopHas kucioTa, GU3NICCKHEC U XUMUIECCKHE CBOWCTBA, moydeHue. McnonszoBanue pochatos B
KaueCTBE MUHEPATBHBIX YI0OpEHUH.

OOmast  xapakrepuctuka 21eMeHTOB [VA-rpynmbl.  OCOOEHHOCTH  CTPOEHHS ~ aTOMOB,
XapakTepHbIE CTEIICHW OKUCIICHUS. YTIIEpOJ, aUIOTPOIHbIE MOAM(DUKAIMHU, PACHPOCTPAHEHHE B
npupoje, (pu3Mveckne W XMMHUYECKUE CBOHMCTBa. AycopOius. KpyroBopoT yriepoma B TpUpPOIE.
Oxcuapl yriepona, ux (U3UYECKHE W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTraHHU3MEI,
MOJydYeHHe M TNPHUMEHEHHE. DKOJOrM4Yeckue mpoOsieMbl, CBsi3aHHble ¢ okcuaoMm yriepona (I1V),
THIIOTe3a TI00aTbHOTO MOTEIUICHUS KIIMMaTa, ITAPHUKOBBIN dPQeKT. YTonpHas KUCIoTa U e€ COH, UX
¢u3nyueckne M XUMHUYECKHE CBOICTBa, TOJydeHHWE M TpHMEHEeHHe. KadecTBeHHas peakmusl Ha
kapOoHaT-uoHBL. Mcmonb3oBaHue kapOOHATOB B OBITY, MEIHWIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO34ICTBE.

[lepBoHavanbHBIC TIOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriieposa (MeTaH,
9TaH, OTHWIEH, aleTWIEH, OJTaHOJ, TJHIEPHH, YKCYCHas KHUCIoTa). lIpupoaHble WMCTOYHUKH
YTIEBOAOPOJOB (yroJib, MPUPOJIHBIN ra3, HeQTh), MPOIYKTh X NepepadoTku (OeH3HMH), UX POJb B
OBITY 1 TpOMBIILIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKN BaKHBIX BEIIECTBAX: KUPAX, OCITKaxX, YIIIeBOIax
— M WX pOJM B JXKU3HHU 4YellOBeKa. MarepuaabHOE €IWHCTBO OPraHWYeCKUX W HEOPraHMYECKUX
COEIMHEHU .

Kpemnunii, ero ¢usznueckre u XMMUYECKHUE CBOMCTBA, MOJdydeHUE U nmpuMeHeHue. CoenTnHeHus
KpeMHHs B mpupojne. OOmme mpencraBieHus o0 okcuae kpeMuus (IV) m KpemMHHEBOU KucioTe.
CunmkaThl, UX UCHOJB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHeiine cTpouTebHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, >jkene300eToH. I[IpobOimembl 0e€30MacHOTO HMCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCEAHEBHOM HKU3HU.

Xumuueckuil IKcnepumenm:

U3y4YeHHe O00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJIIHOM KHCJIOTHL, TNPOBEICHUE
KaueCTBEHHBIX pEaKIUil Ha XJIOPUA-WUOHBI M HAOMIOJCHHE NPU3HAKOB HX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYECKUe M XHMHUYECKHE CBOMCTBA TallOTEHOB U UX COCAMHEHUH (BO3MOXKHO
WCIIOJIb30BAHME BHJIEOMATEPUANIOB), O3HaKOMJIEHME C oOpa3namMu XJIOpUIOB (TaJOreHHJIOB),
O3HaKOMJIeHHEe ¢ oOpasmamMu ceppl U €€ COEOUHEHUSMH  (BO3MOXHO  HCIOJIb30BaHUE
BHUJICOMATEpUANIOB),  HaONIoJieHWe  mpolecca  OOyrnuBaHUsA — caxapa  MOJ  JICHCTBUEM
KOHILIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, M3y4eHUE XHMHUYECKUX CBOWCTB pa30aBICHHON CcepHOU
KHUCTIOTBI, TPOBEJCHHE KA4YeCTBEHHOH peakuuu Ha cynbdaT-uoH U HaAOMIOJeHHME MpU3HaKa €
MPOTEKAaHUs, O3HAKOMJICHHE C (U3MYECKUMHU CBOWCTBaMHU a3zoTa, (ochopa W UX coeaUHEHUU
(BO3MOKHO HCIIOJIB30BAHME BHJIEOMATEPHANIOB), 00Opa3liaMu a30THBIX U (ochopHBIX ymoOpeHwii,
MOJIyueHue, coOupaHue, pacro3HaBaHWE M W3YYE€HHE CBOICTB aMMHUaka, MPOBEICHUE KAaueCTBEHHBIX
peakiuii Ha MOH aMMOHHS U (pochaT-UOH U H3ydeHHE MPU3HAKOB UX MPOTEKAaHUs, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOW KHUCIOTHI C Mebl0 (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHAIIOB),
M3y4YeHHE MOJeNiell KPUCTAITMYECKUX pemETOK anmasza, rpaduta, QymiepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aACOpPOLMM  pPAacCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM VYIJIEM U YCTPOIMCTBOM
MPOTHUBOTA3a, TONy4deHHe, COoOMpaHHe, paclo3HaBaHUE M HM3y4EHHE CBOWCTB YIJIEKUCIOTO Tasa,
MPOBEJICHUE KAUeCTBEHHBIX peaklUuid Ha KapOOHAT M CHIMKAT-HOHBI M HW3yUYEHHE MPU3HAKOB HX
MPOTEKAHUS, O3HAKOMIIEHHE C TMPOAYKIMEH  CHUIMKATHOW  MPOMBIIUIEHHOCTH,  pElICHHE
AKCIIEPUMEHTABHBIX 33734 10 TeMe «BakHelie HeMeTauIbl U UX COSIMHEHUSD.

MeTtanjibl U UX COeTMHEHHS

OO0mas XxapakTepUCTHKAa XMMHYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAaHHWH UX IOJIOKEHHS B
[lepuoanyeckoit cucreme xumuueckux anemeHnTos JI. 1. MenneneeBa u crpoenusi aromoB. CTpoeHue
MeTaJioB. MeTayuinueckasi CBsI3b U MEeTaJUIMYecKasi KpUCTaNInYecKas peméTka. DIeKTPOXUMUIECKHIA



psan HampspkeHuidl MmetauioB. DHU3MUYECKHME M XMMHUYECKHE CBOMCTBa MetauioB. OOmme crnocoObl
noxy4yeHus: MmetayyioB. [loHATHE O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CrutaBsl (cTalib, YyryH, TIOPATIOMUHHNA, OpOH3a) U UX IPUMEHEHHUE B OBITY M IPOMBIIUIEHHOCTH.

[[{esrouHble MeTaJUIBL: MOJOKEHUE B llepmoandeckoid cUCTEME XMMHYECKHUX 3JIEMEHTOB [l
N. MenneneeBa, CTpOCHHUE UX aTOMOB, HaX0XJIeHUE B Ipupoje. PU3nUecKre U XMMUYECKUE CBOMCTBA
(ma mpumepe HaTpusi U Kanus). OKCUIBI M TUAPOKCUIBI HATPUs W Kanus. [IpuMeHeHHe MmeI0YHbIX
METAJVIOB U UX COCTMHEHUN.

[[letouyHO3EMENBHBIE META/UIBl MarHUi W KajbLWii: TojokeHue B llepmoamyeckoil cucreme
xuMuueckux snemeHToB [l W. MenpeneeBa, CTpOEHHME HUX aTOMOB, HAaXOXJECHHE B MPHUPOJE.
dusnyecKkrue U XMMUYECKUE CBOMCTBA MAarHUs U KaJbIus. BaxHelme coeMHeHns KaJIbIus (OKCH]I,
TUAPOKCHU, o). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.

AmoMuHMiL: nonoxenne B llepuogmyeckod  cucTeME  XMMUYECKHX — 2J€MEHTOB  /JI.
N. MenpneneeBa, cTpoeHHE aroMma, HaXOXKJIeHHE B mpupoje. Ouznueckue W XUMHYECKUE CBONCTBA
ATIOMUHUS. AM(OTEPHBIE CBONCTBA OKCU/IA U THAPOKCU/IA ATFOMUHMUSL.

Keneszo: nonoxenue B Ilepuognueckoit cuctemMe xumuueckux snemeHtoB /. 1. Menaeneesa,
CTPOEHHE aToMa, HaxoXJAeHHE B npupoje. Ousznyeckue U XUMHUYECKUE CBOMCTBA xkene3a. OKCHUIIbI,
ruapokcuabl U conu xenesa (11) u sxenesa (II1), ux cocra, cBOMCTBA U MOTyYCHHE.

Xumuueckuil IKCnepumenm:

03HAaKOMJIEHHE C 00paslaMu METaUIOB M CIUIAaBOB, MX (PU3MYECKHMMH CBOWCTBAMU, U3Y4YCHHUE
pe3ynbTaTOB KOPPO3UH METAUIOB (BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCH/A KAl W HATPHUS C BOJOW (BO3MOKHO HCIIOJIH30BAHHUE BHICOMATEPHAIIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOW BOJBI, Mpollecca TOPEHUs Kejle3a B KHUCIOpoAE (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPUAIOB), TMPU3HAKOB TMPOTEKAHUS KAuYeCTBEHHBIX PEaKIWi Ha HOHBI:
MarHus, Kajabllus, aAIIOMUHUS, [IUHKA, kene3a (I1) u xenesa (I1I), meau (I1), HabmroaeHne u onucanue
MPOLIECCOB OKpALIMBaHUS IUIAMEHH MOHAMH HATpHs, Kajdus U KaiblHs (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEpPUANIOB), HCCIENOBaHUE aM(POTEPHBIX CBOMCTB THUIPOKCHIA ATIOMUHUS U THAPOKCHUIA
LIMHKA, pEHIEHUE YKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHeillre MeTauisl U UX COEIUHEHUS.

XuMHUSA U OKPYKaKIIas cpena

BemectBa u Mmartepuanbl B IOBCEIHEBHOM JKM3HM 4YEJIOBEKa. be30mMacHoe HCIOoJIb30BaHUE
BEIIECTB M XUMUYECKHX peakuuii B ObITy. [lepBas mOMOIIb MPU XUMUYECKHX 0XKOTaX U OTPaBICHUSIX.

XUMHYeCcKOoe 3arps3HEHHE OKpyXaromiel cpeabl (mpelenbHas AOMyCTHUMas KOHLEHTpalus
BemecTs, najiee — [1JIK). Poias XxuMum B perieHun 3K0JIOTHISCKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

M3ydeHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAILIOB, IOJIMMEPHBIE MAaTEPHAIIBI).

Meostcnpeomemmnnie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3EH MPU U3YYEHUU XMMUHU B 9 Kilacce OCYyILECTBIIAETCS yepe3
UCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSITUN, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU I OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIC IMOHSATHUS: HAy4YHBIM (DaKT, TMIIOTE3a, 3aKOH, TEOPHSs, aHAIU3,
CUHTE3, KIacCU(pHUKaIusl, IEPUOAUIYHOCTb, HAOIIOIEHUE, IKCIEPUMEHT, MOICIUPOBAHUE, N3MEPEHNE,
MOJEeNb, SIBJICHNUE, TApHUKOBBIN 3(p(PEeKT, TEXHOTIOTHsI, MaTEPHAIIBI.

®usnka: wmaTepusi, aroMm, DJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIUJ, HW30TOIIbI,
PaaOaKTUBHOCTb, MOJIEKYNA, AJIEKTPUUECKUHN 3apsij, MPOBOJHUKH, MOJTYIPOBOJHUKH, TUIIEKTPHUKH,
(OTOPNIEMEHT, BEIIeCTBO, TeNo, OOBEM, arperaTHoe COCTOSIHHE BeEIIeCTBa, Tra3, pacTBOp,
pPacTBOPUMOCTb, KpUCTAITUYECKas! PEIETKa, CIUIaBbl, (pU3HUECKUe BENTUYHHBI, SIUHHUIIBI U3MEpPEHHUS,
KOCMHMYECKOE€ MPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, COJIHIIE.

buonorusi: ¢otocunTes, apixanue, Ouocdepa, HSKOCUCTEMA, MHUHEpAIbHBIE YA0OpeHUs,
MHKPO3JIEMEHTBI, MAKPOIIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOIMAEMBbIE,
TOIUJIMBO, BOJTHBIE PECYPCHI.



TemaTnueckoe NJIAHMPOBAHHE YPOKOB XUMUM
B 9 Kkaacce.

Ne | Tema ypoka KonunuecTBo yacos ObopynoBanue
n/m Bcero | Kontp. | [Ipakr. | Touku pocra
paboThl | paboThI

| 0060061enne 3HaHMii Mo Kypcey 8 knacca. Xumuueckue peakuuu (7 4.).

1 [Iepnoanueckuint 3akoH. [lepnoanueckas cucrema 1
xuMuueckux anemeHToB . . Menpaeneesa.
Knaccugukanus 1 HOMEHKIATypa HEOPraHHYECKUX

BEIIECTB.

2 Byl XuMH4YeCKOU CBSA3U U THUIIEI 1
KPUCTAJUIMYECKUX PEIIETOK

3 Kontponbras padota Nel o teme «I[loBropenne u | 1 1
yriayOieHne 3HaHUM OCHOBHBIX pa3fiesioB Kypca 8
KJ1accay

4 | Knaccudukanus XUMHYECKUX peakuil o 1
Pa3IMYHbBIM NPU3HAKAM

S) OKHCIINTENTBHO-BOCCTAHOBUTEBHBIE PEAKIINHI 1

6 [ToHATHE O CKOPOCTH XUMUYECKON PEAKIINH. 1
[ToHsITHE 0 TOMOTE€HHBIX M F€TEePOTEHHBIX PEAKIIHIX

7 [Tonatne o xumMu4eckoMm paBHOBecHH. PaKTOpHI, 1

BJIMAIOIIHUE HA CKOPOCTH XAMHYSCKOM pPCaKuu U
IMOJIOKCHNEC XUMHUYCCKOI'0O PaBHOBECH

1 XuMHUYeCKHe peakuu B pacTBopax (9 u.).

8 Teopus >MEKTPOMTUUECKON JTUCCOIHAITUH. 1 JaTuuk
CunbHbIe U clladble AIEKTPOJIUTHI SJICKTPOIPOBO-
IUMOCTH
9 HoHnHbIe ypaBHEHUS peaKIuit 1
10 | Xumu4eckue CBONCTBA KHCIIOT KaK AJICKTPOJIUTOB 1
11 | Xumuveckue CBONCTBA OCHOBAHUHN KaK 1
AJIEKTPOJIMUTOB
12 | Xumudeckue CBOMCTBA COJIEH KaK JIEKTPOJIMTOB 1
13 | [TonsaTue o ruaApoOIU3E Coeh 1
14 | IIpaktuueckas padota Ne 1. «Pemenue 1 1 Ha6op OI'D mo
AKCTIIEPUMEHTAIBHBIX 331295 XUMUH, JlaTank
3JIEKTPOIPOBO-
IUMOCTH
15 | O6Go061enue u cucreMaTu3anus 3HaHUH 1
16 | KontponbHas pabota No2 o Teme 1 1

<<9JI€KTpOJ'II/ITI/I‘-ICCKaH aucconuanus. XuMAYECKHe
PCaAKIIMU B paCTBOPAX»

11l | HemeTananl 1 ux coequHeHus (27 4.)

17 | O6mas xapakTepuCcTUKa HEMETAJIJIOB. 1

18 | O6mias xapakTepucTHKa rajloreHoB. XUMHUYECKUe 1
CBOICTBA Ha MpUMeEpeE XJI0pa

19 | Xnoposogopoa. ConsiHast KUCIOTA, XUMUYECKHE 1
CBOICTBA, M0JIydeHHE, IPUMEHEHNE

20 | IIpakTuueckas padota Ne 2 o Teme «Ilomyuenue 1 1 Ha6op OI'D no
CBOMCTB COJISTHOM KHCIIOTBI» XUMHH

21 | BoluncieHus Mo ypaBHEHUSIM XUMUYECKUX 1

peaxunﬁ, CCJIM OJVH M3 pCarcHTOB JIaH B M30BITKE




22

OOm1ast xapakTepucTuka 1eMeHToB VIA-rpymnisl

23

AmnnoTtpornHbie Moaudukanuu cepbl. Haxoxxnenue
cepbl U €€ COCNMHEHUN B IpUpoae. XUMUYECKUE
CBONCTBA CEpBI

24

CepoBonopo, cTpoeHue, pu3nyeckue u
XUMHUYECKUE CBOMCTBA

25

Oxcuppl cepbl. CepHast KUCIIOTa, (PU3UIECKHE U
XHUMHYECKHUE CBOMCTBA, IPUMEHEHUE

26

XHWMHMYECKUE PEAKIUH, JIEKAINE B OCHOBE
MIPOMBIIIIJICHHOTO CIIOCO0a MOTYIeHUS CEPHOU
KHUCTIOThl. XUMHUYECKOE 3arpsi3HEHNE OKpYyKarolen
Cp€abl COCANMHCHUSAMU CCPBI

27

Brrunciienne MaccoBoil 10JIM BBIXOAAa TPOIYKTA
peakuuu

28

OO011as XapakTepUCTUKA AIEMEHTOB V A-TPYIIIBI.
A30T, pacnpocTpaHeHue B IpUpoie, PU3NYECKUE U
XUMUYECKHE CBOWCTBA

29

AMMHaK, ero pu3udecKkrne 1 XUMUIECKHUE CBOMCTBA,
MOJIyYCHHE U TPUMEHEHUE

30

[IpaxTrueckas padota Ne 3 no teme «llomyuyenue
aMMHAKa, U3YYECHHUE €0 CBOMCTBY

Ha6op OI'D o
XHUMHHN

31

A3oTHas KucioTa, e€ pu3nveckre U XUMUYECKUe
CBOMCTBA

32

Hcnonb30BaHuEe HUTPATOB U COJIEH aMMOHUS B
KaueCcTBe MUHEPAIbHBIX YI0OpeHUH. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOUIeH cpebl COeTMHEHUSIMU
a3zoTa

33

®docdop. Oxcua pocdopa (V) u pochopuas
KHCIIOTA, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA,
MOJTyYCHHE

34

Hcnonws3oBanue GpocdaToB B Ka4yeCTBE
MHHEPAJIbHBIX yI00pEeHHH. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu

35

Yrnepon, pacupocTpaHeHue B IpUpo/IE,
(buznyeckrue 1 XMMHUYECKUE CBOMCTBA

36

Oxcuppl yriaepoaa, ux pusndeckue u XuMHYECKUe
CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBS3aHHBIE C
okcuoM yriepona (1V)

37

YronpHasg KUCIOTa U €€ COJIN

38

[IpakTueckas paborta Ne 4 o teme "llomyuenue
yriaekucioro rasa. Kauectsennast peakius Ha
kapOoHaT-uoH"

Ha6op OI'D o
XUMUHU

39

HepBOHa‘-IaJ'II)HLIe MOHSATHS 00 OpTraHNUYCCKUX
BCIICCTBAX KAK O COCIMHCHUAX YIJICPpOJa

40

erMHPII’I " €0 COCAMHCHUA

41

ITpaktuyeckas padota Ne 5. Pemenue
JKCIIEpUMEHTAIIBHBIX 3a7a4 10 TeMe «Baxnenmme
HEMETAJIUIbl U UX COCIUHEHUSD)

Ha6op OI'D no
XUMHH

42

O0001IeHHE U CUCTEMATU3ALMS 3HAHUN

43

KonTtponsHas padota Ne3 o reme «Baxueiimue
HEMETAJLJIbl ¥ UX COCTMHEHUS)




v

MeTa/uibl M UX coeuHenus (20 4.).

44 | OOmias xapakTepUCTHKa XUMUYECKUX PIIEMEHTOB 1
— MeTauIoB. MeTrayuinyeckas CBsI3b U
MeTaJUTHYecKasi KpUCTaNIMYecKas pereTKa.
DuU3NYECKUE CBOKMCTBA METAJJIOB
45 | XuMuuecKue CBOMCTBA METAIIOB. 1
DNEKTPOXUMHUYECKUN PsiJl HAIIPSDKEHUH METaJIJIOB
46 | IllenodHble METAJIBI 1
47 | Oxcuibl ¥ TUAPOKCUIBI HATPUS U KaJus 1
48 | lllenouHo3eMEeIIbHBIC METAJUIbI — KaIbIIUH 1 1
Maraum
49 | Baxueiimue coeuHEHUS KATbITUI 1
50 | O6o0IIeHNe U CUCTeMATH3aIHSI 3SHAHHMA 1
51 | XKécTtkocTh BOJbI U cIOCOOBI €€ yCTpaHEHUsI 1
52 | IlpakTrueckas padota Ne 6 mo Teme "XKectkocTh 1 Ha6op OI'D o
BOJIbI M METOJIbI €€ yCTpaHeHUs " XUMHH
53 | AnroMuHUI 1
54 | AmdoTepHbIe CBONWCTBA OKCHIA U THAPOKCH A 1
55 | Keneso 1
56 | Okcuppl, TUAPOKCH Bl B coyin xene3a (I1) u xxeneza | 1
(rm
57 | IIpaktuueckas padota Ne 7. Pemenue 1 Ha6op OI'D o
SKCIEPUMEHTAIBHBIX 331a4 10 TeMe «Baxkueinine XUMHH
METaJJIbl U UX COCTUHEHUS
58 | Koppo3usi METAJIJIOB ¥ CTIOCOOBI 3aIIUTHI OT HEe. 1
59 | Meramnsl B ipupoe. [ToHaTHe 0 METAILTYpriy. 1
60 | Beruncnenus mo ypaBHEHUSM XUMUYECKUX 1
peaxiui, eciiv OJJUH U3 PeareHTOB COJIEPKUT
IPUMECH
61 | BeruncneHus 1o ypaBHEHUSAM XUMHUYECKUX 1
peaxiui, eciiv OJIMH U3 PearecHTOB JJaH B U30bITKE
WM COACPKUT MpuMecH. Boruncnenus maccoBoit
JIOJIU BBIXO0J1a MPOAYKTA pEeaKIHH
62 | O0oOIIEHE 1 cucTeMaTH3aUs 3HaHNUI 1
63 | KonTpoawsHas pabora Ned o teme «BakHeimme 1
METaJUTbl U UX COCUHEHUS»
V | Xumus u okpyxamwouiasi cpena (3 4.).
64 | BemecTBa 1 MaTepuabl B MOBCETHEBHON KU3HH 1
YeloBeKa
65 | Xumudeckoe 3arpsi3HEHHE OKPYXKaIOIIeH cpeibl 1
66 | Ponb XMMMHU B pelIEHUH SKOJIOTHYEeCKUX mpobsem | 1
Pe3epsn (2 4.)
67 | PesepBHbIil ypok. O000IIEHNE U CUCTEMATU3AIIHS 1
3HAHUU
68 | PeszepBHbIil ypok. O000IIEHNE U CUCTEMATHU3AIHS 1

3HaHUH




[Tpunoxxenue 1
KanenpapHo-temaTnyeckoe JIAHMPOBAHHME

Ne HaunmMeHoBaHue pa3feioB U TeM Jara npoBeneHus
paszgena IJIAH (pakTr

I O06o0meHue 3HaHU# N0 Kypcey 8 kiaacca. Xumndeckue peakuuu (7
q.).

1 [Tepuonnueckuii 3akoH. [lepruoanyueckas cucteMa XUuMHUYECKHUX 03.09
anemenTtoB J[. 1. MenneneeBa. Kiaccudukanus 1 HOMEHKIIATypa
HEOPraHMYECKUX BEIECTB.

2 Buibl XMMUYECKON CBSA3M M TUIIBI KPUCTAJIIMYECKUX PEHIETOK 06.09

3 KonTtponsnas padota Nel mo reme «IloBropenue u yrinyonenne 10.09
3HaHMM OCHOBHBIX Pa3/iejoB Kypca 8 Kiaccay

4 Krnaccudukanus XuMHUYECKUX peakluii 0 pa3JIudHbIM PU3HAKAM 13.09

5 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIE PEAKITNT 17.09

6 [TonatHe 0 ckopocTH XUMUYECKON peakiuu. IIoHsATHE 0 TOMOTE€HHBIX 20.09
U T€TEPOreHHBIX PEaKIUIX

7 [Tonatre 0 xXuMH4ecKkoM paBHOBeCHH. DAKTOPHI, BIMSIONINE HA 24.09
CKOPOCTh XUMUYECKOW PEaKIUU U MOJI0KEHHE XUMHUECKOTO
paBHOBECHS

11 XuMHYECKHE peakiu B pacTBopax (9 u.).

8 Teopus snexkTpoUTUIECKON quccoruanui. CUIIbHBIE U clla0bie 27.09
AIIEKTPOJIUTHI

9 HonHbIe ypaBHEHHUS peaknit 01.10

10 XUMHUYECKHE CBOMCTBA KUCIIOT KaK 3JIEKTPOJIUTOB 04.10
11 XMMHUYECKHE CBOMCTBA OCHOBAHUN KaK JIEKTPOJIUTOB 15.10
12 XUMHUYECKHE CBOMCTBA COJIEH KaK JIEKTPOJIUTOB 18.10
13 [TonsaTre o ruapoan3e conein 22.10
14 [Tpaktrueckas padota Ne 1. «Pemenne sKCIepUMEHTAIBHBIX 3a71aW) 25.10
15 O06o0011IeHNEe U cUCTeMaTH3alusl 3SHAaHUH 29.10
16 KontponbHas padoTta Ne2 o teme «dnekrponuTrueckas aucconmnanus. | 01.11
XVMMHYECKUE PEAKLIUU B PACTBOPAX»

i HeMmeTtaibl 1 uX coenmHeHust (27 4.)

17 OO6m1ast XxapaKTepUCTHKA HEMETAIIIIOB. 05.11

18 OO011as XxapakTepUCTUKA raJIONeHOB. XMMUYECKHe CBOMCTBa Ha rpumepe | 08.11
XJI0pa

19 XnopoBogopoa. CoJisiHast KUCIOTa, XUMHUYECKUE CBOMCTBA, MTOIYyYECHHE, 12.11
IIPUMEHEHHE

20 IIpaktuyeckas pabora Ne 2 o reme «lloaydeHue cBOWCTB CONSIHOM 15.11
KHCIIOTBI»

21 Boruncnenus no ypaBHEHUSIM XUMHUUYECKUX PEaKLUi, €CIIU OJJUH U3 26.11
peareHToB JaH B U30bITKe

22 OO11ast xapakTepucTUKa 1eMeHToB VIA-rpymnimel 29.11

23 AnnorponHsle Moaudukanuu cepsl. HaxoxaeHnue cepbl u e€ 03.12
COEIMHEHUH B IpUpoJe. XMMUYECKHE CBOMCTBA CEPhI

24 CepoBosiopo, CTpoeHue, (PU3nUecKre U XUMUYECKHe CBOWCTBA 06.12

25 Oxcunpl cepbl. CepHast KMCIIOTa, (pU3MUYECKHe U XUMUUecKue cBoiicta, | 10.12
IIPUMEHEHHE

26 XUMHUUECKUE PEaKINH, JIeXkKallue B OCHOBE MPOMBIIUIEHHOTO criocoba 13.12
MIOJIyYEHUS CEPHOM KUCIIOTHl. XUMUYECKOE 3arpsI3HEHUE OKPYXKAIOIIeH
Cpelbl COETMHEHUSIMU CEPBI

27 Boluncnenue MaccoBOM 10U BBIXOAA POAYKTA PEAKLIUU 17.12




28 OOm1ast xapakKTepUCTHKA AIEMEHTOB VA-rpynmsbl. A30T, 20.12
pacrpocTpaHeHue B npupoje, Gu3nyeckue 1 XUMHIECKHE CBOMCTBA

29 AmMHaK, ero (uU3N4ecKnue 1 XMMUYECKHE CBOICTBA, MOTyUYeHHE U 24.12
MIPUMCHCHHE

30 [Ipaktugeckas padora Ne 3 o teme «llonydenne aMmMmuaka, n3y4eHue 27.12
€ro CBOMCTB)»

31 A30THas KUCIIOTa, € Pu3nuecKre 1 XMMUIECKHE CBOKCTBA 10.01

32 Wcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KauecTBE MUHepalibHbIX | 14.01
ynoOpenuii. XuMHU4ecKoe 3arps3HeHNE OKPYKAIOIIEH Cpe/Ibl
COEJIMHEHUSIMU a30Ta

33 ®dochop. Okcun dpocdopa (V) u pochopras kuciora, pusndeckue u 17.01
XUMHUYECKUE CBOMCTBA, MOJYYECHHUE

34 Wcnonb3oBanue pocdaToB B KauecTBE MUHEPATbHBIX YA0OOPEHUH. 21.01
3arpsi3HeHue NpupoIHOM cpenbl pocharamu

35 VYriepon, pacipocTpaHeHue B Mpupoie, GU3NIeCKue 1 XUMHIECKIE 24.01
CBOMCTBA

36 Oxcupl yriaepoaa, ux pu3ndeckne U XUMHIECKUE CBOMCTBA. 28.01
DKoJiorH4ecKre MpoOIeMbl, CBA3aHHbIE ¢ OKCUAOM yrieposa (1V)

37 VYronpHas KucioTa 1 €€ cosiu 31.01

38 [IpakTiueckas padborta Ne 4 o teme "IlosryueHue yriekuciaoro rasa. 04.02
KauecTtBenHnas peakuusi Ha kapOoHaT-MOH"

39 [lepBoHavanbHBIC TOHATHS 00 OPTAaHUYECKHUX BEIIECTBAX KaK O 07.02
COEJIMHEHUSIX yIriiepoia

40 Kpemuwuii u ero coeuHeHMs 11.02

41 [TpakTrueckas padota Ne 5. PermeHue sxcriepuMeHTaNbHBIX 33]1a4 110 14.02
TeMe «BakHelne HeMeTaJJIbl ¥ UX COCTUHEHUS

42 O600111eH1e U crcTeMaTu3alus 3HaHu| 25.02

43 KonTtponbHas padota Ne3 o teme «BakHere HeMETaIIbI B UX 28.02
COEJIMHEHUS

\ MeTaniabl 4 UX coenrHeHus (20 41.).

44 OO01as XxapakTepUCTUKA XUMUYECKHX JIEMEHTOB — METAJLJIOB. 04.03
Mertannuueckas CBsI3b U METAJUIMUECKask KPUCTAIIMYECKas PEelIETKa.
@Pu3nuecKre CBOMCTBA METAIIOB

45 XHUMHUYECKUE CBOMCTBA METAIJIOB. DIEKTPOXUMUYECKUN PAL 07.03
HaNpPsDKEHUH METAIJIOB

46 [lemouHbBIC METAILIBI 11.03

47 OKcHibl ¥ THIPOKCUIBI HATPUS U KU 14.03

48 Illenoyno3eMenbHBIC METAIIIbI — KAJIbIWN U MarHui 18.03

49 Baxseiiue coequHEHUS KaJIbLIUs 21.03

50 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUN 25.03

51 JXKeéctkocTh BOBI M c1IOCOOBI €€ yCTpaHEeHUs 28.03

52 [IpakTuueckas paborta Ne 6 mo Teme "JKECTKOCTh BOABI M METOJIBI €€ 01.04
yCTpaHEHHs"

53 ATIOMHUHMI 04.04

54 AmboTepHbIe CBOMCTBA OKCUAA U THIPOKCH]IA 15.04

55 Keneso 18.04

56 Oxcupl, rugpokcunl u comu xenesa (1) u sxenesa (1) 22.04

57 [TpakTuueckas padota Ne 7. PemeHue skcriepuMeHTaNbHBIX 3a71a4 10 25.04
TeMe «BaykHel e MeTauibl M UX COSAMHEHUSDY

58 Koppo3zus MeTamioB u criocoObI 3alIUTHI OT HEe. 29.04

59 Meramisl B npupoje. [lonsitue o MeTaitypruu. 29.04




60 Brruncnenus 1o ypaBHEHHUSIM XUMUYECKUX PEAKLUM, €CIIU OJIUH U3 06.05
pEeareHToB COJIEPKUT IPUMECH

61 Brluncienus 1o ypaBHEHHUSIM XUMUYECKUX PEAKIIMii, €CJIN OIUH U3 06.05
peareHToB JaH B U30bITKE WM COJACPKHUT IpUMECH. Beruucienus
MacCOBOM JIOJIM BBIX0J1a IPOAYKTA pEAKIIMU

62 O060011eHNEe U cHCTEMATH3aIUs 3HAHUH 13.05

63 KonTtponsHas padora Ne4 o teme «BaxHeHIIIIe METaIIIBI U UX 16.05
COEJIMHEHUS

\ Xumus u okpyawomas cpeaa (3 4.).

64 BeniecTBa u maTepuaibl B TOBCEHEBHOW KU3HU YEIOBEKA 20.05

65 XHMMHUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH Cpepl 23.05

66 Posibp XMMUM B pelIeHnH SKOJIOTUYECKUX MPoOIeM 23.05
Pe3epsB (2 4.)

67 PesepBubiit ypok. O60011IeHNE U CHCTeMaTH3allus] 3SHAaHUH

68 PesepBHEIi ypok. OO00O0IICHNE U CHCTEMATH3AIIMS SHAHHUIA




JInCT KOppeKTHPOBKH Y4eOHOM POrpaMMBbl

[Tpunoxxenue 2

Ne Ha3sanue pa3jaesia, Tema ypoka Jara IIpuyuHa KOPPEKTUPOBKH KoppekTupyomue Hara
YpPOoKa npoBEaACHUSA nporpaMmmbl MEpONpUSATUA NMPpoOBEACHUS
110 IUIAHY 1o paxkry

| O00061eHne 3HaHMi 0 Kypcey 8 kiaacca. Xumuyeckue peakuuu (7 4.).

1 [lepuonnyeckuii 3akoH. [lepronnveckas cucrema 03.09
xuMuueckux anemeHnToB . 1. Menneneesa.
Knaccugukamnus 1 HOMEHKIATypa HEOPraHHUECKUX
BEIIECTB.

2 Butbl XUMUYECKOW CBSI3HM U THUITBI KPUCTAIUTHYCCKUAX 06.09
peLETOK

3 KonTtponsHas padota Nel mo teme «IloBTopenue u 10.09
yrayOieHne 3HaHUM OCHOBHBIX pa3JiesioB Kypca 8 Kiaccay

4 Knaccudukanus XuMHYeCKUX peakiui Mo pa3IudHbIM 13.09
MIPU3HAKAM

5 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINHT 17.09

6 [Tonsarue o ckopoctu xumudeckon peakuu. [Tonstue o 20.09
TOMOT€HHBIX U T€TePOreHHBIX PEaKIUIX

7 [Tonatne o xumuueckoMm paBHOBecHH. PaKTOpHI, 24.09
BIIUSIIOLIUE HA CKOPOCTh XUMUYECKOM peakiuu u
M0JIOKEHHE XUMHUYECKOTO PAaBHOBECHS

I XuMHYECKHE peaKiu B pacTBopax (9 4.).

8 Teopus anexTponutuueckoi qucconuanuu. CUiibHbIE U 27.09
cJ1a0ble AJIEKTPOJIUTHI

9 HonHble ypaBHEHMS peakuni 01.10

10 XHMMHUYECKUE CBOMCTBA KHCIIOT KAK 3JIEKTPOJIUTOB 04.10

11 XHUMHUYECKHE CBOMCTBA OCHOBAHUM KAK 3JIEKTPOJIUTOB 15.10

12 XHUMHYECKHE CBOMCTBA COJIEH KaK 3JIEKTPOJIUTOB 18.10

13 | [lonsiTue o ruapoJin3e cosei 22.10

14 | IIpaxktuueckas padota Ne 1. «Pemenue 25.10
HKCIEPUMEHTAJIBHBIX 33724

15 | O6o6meHne u cucTeMaTu3alus 3HaHu’ 29.10

16 | KontposibHas paboTa Ne2 no Teme «I1eKTpoJIuTHYECKAs] 01.11




qucconuanus. XMMUYECKHUE PEAKIIMHU B pACTBOPAX»

HemeTtanabl u ux coequuenus (27 4.)

17 | O0mas xapakTepuCcTUKa HEMETaJIOB. 05.11

18 | OGmas xapakTepucTHKa rajoreHoB. Xumuieckue ceoricts|  08.11
Ha IMpUMepe XJIopa

19 | Xnoposomopon. ConsiHast KUCIOTa, XKMUYECKHe cBoiicTBa)  12.11
MOJTy4eHUE, TIPUMEHEHHUE

20 | IIpakTmueckas padota Ne 2 o Teme «Ilomydenne cBoiicte|  15.11
COJISTHOM KMCJIOTBI»

21 | BeluncneHus 1o ypaBHEHHUSM XUMHUYECKHUX peakimid, ecnmu|  26.11
OJIMH M3 PEareHTOB JIaH B H30BITKE

22 | OOmias XxapaKTeprcTHKa dJ1eMeHTOB VIA-Tpynmsl 29.11

23 | AnmoTtponHble MoudUKaIH cepbl. Haxoxaenune cepsl U 03.12
€€ COeIMHEHM B Ipupoae. XUMUYECKUE CBOMCTBA CEPBI

24 | CepoBOaOpOI, CTPOCHHE, PU3NUECKUE H XUMUIECCKUE 06.12
CBOWCTBA

25 | Okcunsl cepol. CepHasi KucioTa, (pusndeckue u 10.12
XMMUYECKHE CBOMCTBA, IPUMEHEHHE

26 | XuMHYecKHe peaklnu, JIeXKallle B OCHOBE 13.12
IIPOMBIIIJIEHHOTO CIIOCO0a MOJIy4eHUsI CEPHOM KUCIIOTHI.
XUMHUECKOE 3arpsA3HEHUE OKPYKaIOLIeH cpe/ibl
COEJJMHEHUSIMU CEPbI

27 Brruncnenue maccoBoil 1011 BBIX0A MPOAYKTA PEAKLIUU 17.12

28 | O6mas xapakTepucTUKa 31eMeHTOB V A-Tpymnibl. A30T, 20.12
pacrpocTpaHeHue B Ipupoje, Gu3n4eckue 1 XUMHYECKHUe
CBOWCTBA

29 AMMHMaK, ero pu3nYecKue U XMMHUYECKUE CBOMCTBA, 24.12
1I0JIy4eHHE U IPUMEHEHHE

30 [IpakTuueckas paborta Ne 3 mo teme «[lonmyuenune ammuakgd  27.12
W3YyYEHHUE ETO CBOMCTB)

31 | A3oTHas KMc0Ta, e€ pu3nueckue U xuMmudeckue cpoiicteg  10.01

32 | Mcnosib30BaHNE HUTPATOB U COJIEH aMMOHMS B KaUeCcTBE 14.01

MUHEpAIbHBIX YA00peHHid. XMMHUYECKOe 3arpsi3HeHNe

OKpYXarollen cpeibl COeAMHEHUSIMU a30Ta




33 | ®ocdop. Oxcun dhocdopa (V) u pocdopHas KucioTa, 17.01
(du3HUYeCKre U XUMUYIECKIE CBOWCTBA, TIOJTYICHHE

34 | Ucnonb3oBanue pocdaroB B KaueCTBE MUHEPAITBHBIX 21.01
ynoOpeHuii. 3arpsi3HeHNe MPUPOTHON cpenpl hocharamu

35 | Yrmepon, pacpocTpaHeHue B Ipupo/e, pusndeckue u 24.01
XUMHUYECKUE CBOMCTBA

36 | Oxcuppl yriepoja, ux Gu3NIecKue u XUMHUECKUE 28.01
CBOMCTBA. DKOJIOTMYECKUE TTPOOIIEMBI, CBSI3aHHBIE C
okcusom yriepona (1V)

37 | YrompHas KUCJIOTa B €€ COJIU 31.01

38 | IIpakTrueckas padota Ne 4 o Teme "[lomydenne 04.02
yriekucioro raza. Kauecrsennas peakiusi Ha kapOoHat-

HOH"

39 | [lepBoHayanbpHBIE OHATHS 00 OPraHUYECKUX BEIIECTBAX 07.02
KaK O COCJIMHEHUSAX yIiIepo ia

40 | KpeMHwuii u ero coeinHeHHs 11.02

41 | IIpaktuueckas pabora Ne 5. Pemenue skcnepumenTanbupr — 14.02
3aja4u 1o Teme «BaxHeire HeMeTauIbl U UX COEAMHEHUS

42 | OGoOuieHne 1 cucTeMaTH3aIus 3HaHUI 25.02

43 KonTtponbnas pabora Ne3 no teme «BaxHeimnive 28.02
HEMETAJUJIbl U UX COCTMHEHUS

IV | Meraaasl u ux coequHeHns (20 4.).

44 | OOmast XxapaKTepUCTUKa XUMUYECKUX FIIEMEHTOB — 04.03
MeTaiioB. MeTtainyeckas CBsI3b U METaJIINUYECKast
KpUCTaJIMueckas pemérka. Guznyeckue cBocTBa
METaJJIOB

45 XHUMHUYECKUE CBOMCTBA METAJJIOB. DIEKTPOXUMUYECKUN 07.03
P HANIPSKEHU METaJIOB

46 [Ile0uHbIC METAILITBI 11.03

47 | Okcuibl ¥ THAPOKCHU/IBI HATPUs M KaJTUsl 14.03

48 [IlenoyHO3EMENBHBIE METAIIITBI — KAJIBITAN U MarHUI 18.03

49 | BaxkHelme coeIMHEHUS KabIUs 21.03

50 O060011eHre U cCTeMaTH3allns 3HaHUN 25.03

51 | XK&cTkoCTh BOJBI U CIOCOOBI €€ YCTpaHEHUS 28.03




52 | Ilpaktuueckas padota Ne 6 mo Teme "XKEcTkocTh BOBI U 01.04
MeTOo/1bl €€ ycTpaHeHus"

53 | AiroMuHWMIA 04.04

54 | AmdoTepHBIe CBOWCTBA OKCHAA U THAPOKCHIA 15.04

95 | Keneso 18.04

56 | Okcunel, ruapokcuabl U conn xenesa (I11) u sxenesa (111) 22.04

57 | Ilpaktrueckas padota Ne 7. Pemenne sxciepumentansierl — 25.04
3a7a4 1o TeMe «BaykHeHe MeTaJuIbl M UX COCTMHEHUS)

58 | Koppo3ust MeTaiioB U CiocOOBI 3alIUTHI OT HEe. 29.04

59 | Meramusl B ipupose. [lonsiTre 0 MeTayuTyprum. 29.04

60 | Beruncnenus mo ypaBHeHHSAM XUMUYECKUX peaknmid, ecnmu|  06.05
OJIMH M3 PEareHTOB COACPIKUT IPUMECH

61 | Berumcnenus mo ypaBHeHHSIM XUMHYECKHX peakiwid, ecia|  06.05
OJIMH M3 PEareHTOB JIaH B M30BITKE I COJCPIKHUT IIPUMECH
Brrunciienuss MaccoBOM JJOJIM BBIXOJIa MPOAYKTA PEAKIINU

62 | OGoOIIeHne 1 cucTeMaTH3aIHsI 3SHAHUH 13.05

63 | KonTpoabnas pabora Ne4 no teme «Baxueitimue metamnel|  16.05
Y VX COCAMHEHUS

V | Xumus u okpyxkamomas cpeaa (3 4.).

64 | BemecTBa 1 MaTepualibl B IOBCeAHEBHOM kU3HU uyenoBeka  20.05

65 | XuMuyeckoe 3arpsi3HEHUE OKPYXKaIOIIe cpeibl 23.05

66 | Ponb XMMUM B pelIeHUH SKOJIOTUYECKUX MTPOOIeM 23.05
Pe3epB (2 u.)

67 PeszepBHbIit ypok. O600IIEHNE U CHCTeMaTH3alKsl 3SHAHUH

68 PesepBHblit ypok. O6001IeHNE U cHCTeMaTH3alus 3HAaHUH
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